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Ghapter 1
THROTTLE VALVE, TYPES T.N.A.3 AND T.V.B.
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General

1. The instructions given in this chapter
are for throttle valves which are basically
the same. Differences will occur, however,
due to the various calibrations and installa-
tion fittings and. sometimes to design
features. These differences will be noted at
the appropriate places in the text. The unit
number in each case is made up of the type
nuinber followed by a stroke and the install-
ation code number and calibration letter.

2. During reconditioriing extreme cleanli-
ness must be observed, and every precaution
must be taken to ‘ensure that all parts are
thoroughly clean. To prevent damage .to
nuts, bolts, etc., by rounding off the flats
and corners, box spanners must be used
whenever possible.

3. All paper joints or gaskets, banjo
washers etc,, must be replaced by new ones
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View showing throttle valve mounted on the test i
rig .. a
Diagrammatic layout of test rig Bib;
View of torque test with spring balance attached
to end of operating lever S
View showing protractor and pointer mounted on
throttle valve when mounted on test rig.... 10
View showing use of special odjusting spanner

T.154353 for adjusting the slow-running
screw and piston assembly P ||
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whenever the seal is disturbed, and new
split pins and locking wire must always be -
used. Parts which are not interchangeable
are detailed under “ Replacements " (para.
47).

4, The special tools required for dismant-
ling and assembling the throttle valve are
illustrated in the appropriate section in the
text, and full details of the tools to be
manufactured from local resources are given
in fig. 1.

5. To ensure that sound parts are fitted on
final assembly, it is recommended that
slave nuts, washers, etc,, should be used in
those instances where components are only
assembled temporarily.

6. To prevent the interchange of parts
between units suitably partitioned trays
should be used. Each tray should be
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arranged to hold all the components of the are of two categories, (a) those which are

throttle valve in such a way that shortages provisioned and (b) those which are to be

are easily noticeable. manufactured from local resources. All the

special tools required are detailed in the

SPRECIAL TOOLS following " List of Tools”, and fully

1. The repair of throttle valves necessitates dimensioned drawings are given for those
the use of special tools and rigs and these tools to be manufactured locally ( fig. 1).

LIST. OF SPECIAL TOOLS REQUIRED DURING OVERHAUL
TOOLS TO BE SUPPLIED TOOLS TO BE MANUFACTURED LOCALLY (fig. 1)

Part No. _I;Io menclature Momenclature

T.154353  Adjusting spanner for adjusting  Tool, for insertion of orifice plate for slow-
screw and piston assembly running control

R.36 Test rig Drift, for removal of orifice plate for slow-
running control

T.155048

1 Extractors, for removing
f operating lever

or
T.182557
T.181033  Box driver, for serrated plug

T.191782  Sheath, for assembling pinion
shaft to sleeve (with seal)

[

Iy -
I N U O : 9 T

THREAD & BORE TO BE CONCENTRIC

: 2 SLIDE FIT  —Jf3¢e_ | /%n.
-245biA— Jf6"1— | IN BUSH . 7
‘fl_[-il_l_ltltlnllllllltllI’NIIIIIIIIIIIIllllllrl-‘;' L_——_ l -_ -_- 4 II"D'A‘ Kwn‘
ek o et
)3,2 R 'k B.S.P EASY FIT. ‘406 DIA.
MATERIAL

FOR BOTH PARTS:- M.S. CASE HARDENED & GROUND

TOOL FOR INSERTION OF ORIFICE PLATE FOR SLOW RUNNING
CONTROL

f%_m“———— T T e :Kha

}’.. "_'—IJ{--—U
64 DIA. o

-} OIBREES
MATERIAL:- M.S.

DRIFT FOR REMOVAL OF ORIFICE PLATE FOR SLOW RUNNING CONTROL

Fig. I. Tools to be made from local resources
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e
@— TOP COVER

ADJUSTING SCREW
& PISTON ASSEMBLY

Flg. 2. T.V.A3/IA throttle valve, complately dismantled

CHECKS AND PRECAUTIONS BEFORE
DISMANTLING

8. Study any complaints reported with
the throttle valve, and carefully examine
the exterior of the unit for visible signs of
damage, e.g., broken locking wire. Check
that all parts have been securely covered
to prevent the entry of any foreign matter
into the interior of the valve. Examine all
exposed. threads to ascertain if damage has
been caused in transit.

9. After removal, carefully examine the
interior of all dust caps for foreign matter.
If it is suspected that foreign matter has
entered the valve it should be mounted on
the rig and flushed with fuel. The valve
will contain inhibiting oil, and this should
be drained into a container before testing
the unit on the test rig.

10. If the locking wire on the operating
lever stop studs is broken, check that the
fuel flow and the movement of the operating
lever are as specified under ““ Idling setting
and range of lever movement ”’ (para. 59).

Fs. /2

11. Whether or not this locking wire is
broken, a leakage test, as described in para.
53, and a torque test (para. 56), must be
made. These tests may be of considerable
assistance in diagnosing any faults which
may exist in the unit. All time-expired
units must then be dismantled, but other
units which satisfactorily pass the idling
and maximum flow tests as detailed under
“ Flow characteristics ” (para. 61), and
the leakage and torque tests, may be

"despatched as fit for service use without

dismantling and strip inspection.

DISMANTLI NG THE THROTTLE VALVE

12.  The following instructions for dismant-
ling the throttle valve are listed in the
recommended sequence, but. where the
stripping of an assembly is not considered
advisable the complete assembly is to be
replaced by a new one from stores. Defec-
tive throttle valves must. be dealt with
according to their reported complaint.
Complete stripping will not be essential in
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every instance, i.e., where units have
completed short running times, the strip-
ping of sub-assemblies may be discretion-
ary. To prevent damage to components
sever all locking wire with standard wire
cutters.

Removing the installation connections

13. The installation fittings are not nor-
mally removed, but this may be necessary
in some instances due to damage. When
necessary, unscrew the unions from the
body casting and remove them, together
with the joint washers and various fittings.

Removing the plunger and operating lever
assembly

14. It is first nccessary on the T.V.B. 4
types to remove the end bracket which
accommodates the by-pass valve and sole-
noid. To dismantle this assembly proceed
as follows :—

Op. 1. Unscrew the screws or nuts securing
the cdver plate (or end bracket on
the T.V.B. 4 types). to the main
casting and remove together with the
grover washers, Take care to retain
the transfer bobbins with seals on
the T.V.B. 4 types.

TOP COVER

UPFER SLEEVE

SPILL RETURN
TO PUMP INLET

OUTLET
CONNECTION

@))™ OPERATING LEVER
CONNECTION

Fig. 3(a).

PRESSURE GAUGE

LOWER SLEEVE

BODY CASTING

STOP SCREW
LOCATING SCREW

ADJUSTING SCREW
AND PISTON ASSEMBLY
FOR 5LOW RUNNING
CONTROL

T.V.B.1 /4D throttle valve completely dismantled
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Op. 2.

Note . .

SLOTTED
ORIFICE

PLATE

(STARTING
BY-PASS
VALVE )

SPILL-

CONNECTION

STRAINER

ES. /3

Lift off the cover plate (or end
bracket on the E.V.B. 4 types) to-
gether with the rubber seals located
in its recess.

It is not necessary lo separale the
solenotd valve assembly ( filted to the
T.V.B. 4 types) from the end bracket
providing the valve passes the func-
tioning test (para. 60, Op. 4) and the
insulation lest (para. 65). If
not ¢t s possible that foreign
matter is trapped belween the half-ball

ADJUSTING SCREW AND
PISTON ASSEMBLY FOR
STARTING BY-PASS VALVE

PLUNGER

SOLENOQID
END BRACKET

UPPER
SLEEVE

LOWER
SLEEVE

ORIFICE
HOUSING

2RIFICE
HALF BALL
BALL SEAT
SPRING

PLUNGER
(FOR SOLENOID)

SPRING
RETAINER

INLET
CONNECTION
e

LEVER STOP

TRANSFER
BOBBINS
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and the orifice.  Access may be
obtained to the orifice by opening the
tab washers and rvemoving the nuts
securing the solenoid valve to the end
bracket and lowering the valve wunit
clear. The spring relainer may then
be separated from the orifice housing
and the faces of both the half-ball
and the orifice examined. The orifice
is nol normally vemoved from ils
housing.  If mnecessary remove the
housing complete with orifice, seals
and straincr ; clean, vefit and re-test,

ADJUSTING SCREW AND
PISTON ASSEMBLY FOR e
SLOW RUNNING CONTROL

LOCATING
SCREW

SLOTTED
ORIFICE
__-PLATE
(SLOW
RUNNING
CONTROL)

" PRESSURE
GAUGE
CONNECTION

LEVER BODY
STOP CASTING
(MINIMUM)

PINION
SHAFT
SLEEVE

OPERATING
LEVER OUTLET
CONNECTION

BY-PASS
SOLENOID

Fig. 3(b). T.V.B.A4/TE throttle valve completely dismantled
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Op. 3.

. Remove the operating

. Lift off the stop plate,

If the wnit s still wnsatisfactory the
solenold must be removed and re-
turned to the stores and a replace-
ment unit fitted.

Move the operating lever and retain
it in the fully open position, to raise
the plunger and allow a slave screw
to be inserted into its tapped bore;
this will facilitate withdrawal of the
plunger at a later stage. Note the
distance from the face of the sleeve
to the top of the plunger,

. Extract the split pin locking the

3 in. B.S.F. castellated nut securing
the operating lever to
the pinion; unscrew
and remove the nut
together with its plain
washer.

lever, together with
hub, using the special
extractor (fig. 4). Ii1s
not normally necessary
o vemove the hub from
the lever but if this is
done do not attempt to
remove the hub merely
by slackening off the
pinch bolt, for the latter
locates with a groove in
the periphery of the hub.
To vemove the hub the
bolt must be completely
withdrawn ;  this will
allow the operating lever
to be sprung open to
Sree the hub which can
then be removed. Mark
both the hub and the
lever to ensure correct -~
reassembly. The T.V.B.

4 types have a new de-

sign of operating lever
incorporating an inleg-

val stop for which ex-

tractor 1.182557, also
tllustrated in fig. 4 is
reqitived.

if separate.

. Unscrew and remove

the screws or nuts
securing the pinion
sleeve to the main
casting.

. Mark the flange of the

pinion sleeve and the
main casting to ensure

MNote . .

EXTRACTOR
T.182557

LI

WITHDRAW LEVER TOGETHER
WITH HUB BY TIGHTENING
THE EXTRACTOR SCREW ON
TO PINION SHAFT AS SHOWN

. :'\t..:r.:h:'.xzm\ .

cotrect re-assembly of the sleeve,
then grip the pinion shaft between
thumb and forefinger and withdraw
the pinion ‘complete with sleeve,
seal and gasket from the main
casting. Remove the plunger by
inserting a slave screw in the tapped
end and withdrawing the plunger.

When dealing with T.V.B. types, un-
screw and remove the locking screw
with plain washer which locates in
the slot in the upper sleeve from the
main casting.

DRILL AND TAP 2B.A. HOLES IN
HUB AS SHOWN |F NOT ALREADY

L

MmN

PINION SHAFT

il !:'a
| .|'||'|:1|||

) W

Fig. 4. Extractors for removal .of operating lever
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Removing the slow-running control

15, These instructions also apply to the

by-pass starting valve on the T.V.B. 4 types.

To remove the slow running control proceed

as follows :—

Op. 1. Unscrew the cap nut from the
slow-running control adapter and
remove the nut together with the
plain washer.

2. Unscrew and remove the adapter
complete with the adjusting screw
and piston assembly.

3. Withdraw the rubber sealing ring,
washer and helical spring from the
slow-running orifice plate in the
valve body casting.

4. Invert the body casting and insert
a hollow drift (fig. 1 and 5), of
slightly larger diameter than the
orifice itself, through the by-pass
hole connecting the slow-running
by-pass with the main outlet, in
the case of the T.V.A. 3 type. On
the T.V.B. types the drift is passed
through the outlet tapping, but for
the by-pass starting valve on the
T.V.B. 4 types it is passed through
the end of the end bracket remote
from the cap-nut position.

5. Gently tap the end of the drift to
free the orifice plate from the main
casting, but take care not to damage
the orifice.

Fig. 5. View showing use of special drift for removal of 2.
orifice plate in slow-running control
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Remaining details

16. If it is considered necessary to dis-
mantle the slow running control or by-pass
control valve further, due to evidence or
suspicion of damage, unscrew and remove
the 2 B.A, lock-nut from the piston adjusting
screw ; this will allow the piston adjusting
screw to be detached from the adapter, In
the event of damage to stop screws, these
may be removed by slackening the lock-
nuts and removing the screws together with
lock-nuts and plain washers. It is not
necessary normally to remove the knurled
plug sealing the by-pass duct in the end
bracket casting, but if essential box driver
T.181033 similar to that illustrated in
fig. 3, Chap. 2 must be used.

CLEANING

17. It is important that the work bench
be kept scrupulously clean and free from
all dirt, swarf, etc. It is recommended that
the bench be covered with zinc sheeting or
linoleum to facilitate cleaning, and that
several clean containers be available in
which to keep the various parts removed.

18.  All parts (except solenoid valve details)
must be thoroughly cleaned and washed
before reassembly, using a parawash machine
having a kerosine bath and spray gun. Hard
brushes or abrasives of any kind must not
be used, neither must rag as this is likely to
cause clogging.

INSPECTION
19. With the exception of
dimensional detail checks,
which are dealt with in Part
2 of this Volume, all viewing
and inspection checks are des-
cribed in this section.

20. For convenience of refer-
ence the detail components
are grouped as nearly as
possible into sub-assemblies.
Separate details which do not
form part of a sub-assembly
are dealt with nearest to their
associated group, and the
viewing and inspection checks
are listed to correspond with
the normal dismantling
sequence of operations.

Distortlon checks
Distortion checks are not
normally necessary.



Permissible wear

22. All parts subject to wear should be
checked in accordance with the Schedule
of Fits and Clearances, Part 2 of this
Volume.

Redundant and consumable parts

23. It is usual, during inspection, to reject
all parts rendered redundant by the embodi-
ment of essential modifications, and the
inspector must thus have complete informa-
tion concerning modifications so that new
parts can be introduced and redundant
parts rejected.
gaskets and other consumable parts must be
rejected during dismantling.

Scores and surface damage

24. Scores on moving parts or joint faces
will impair the operational efficiency of the
unit, and may cause leakage ; consequently
all such parts which are damaged must be
renewed. Very slight surface scoring, in-
sufficient to affect seriously the efficiency
and safety of the unit, may be permissible
at the discretion of the inspector-in-charge.

Installation connections

25. Examine the threads of the inlet
adaptér for cleanliness and freedom from
damage, and ascertain that the washer is
not cracked or damaged.

26, Inspect the threads of the outlet
adapter for cleanliness and freedom from
damage, and ensure that the washer is
not cracked or damaged.

27. Examine the remaining installation
fittings, which in the case of the T.V.A.3
type of valve, will be the back leakage
connection, washers, distance piece, and
cap-nut. . When dealing with the T.V.B.
types, the fittings will consist of the spill
return connection and fittings, and the
pressure gauge connection. All these parts
must be clean and free from damage.’

Plunger and pinion details *

28. Examine the threads of the nuts or
screws for freedom from damage and
for cleanliness, and check that the hexagon
heads are undamaged. Inspect the grover
and plain washers for damage. Carefully
examine the cover or solenoid end bracket
casting generally for cleanliness and free-
dom from damage. Ensure that the
seating face is sound. Discard the rubber
sealing ring.

Tab-washers, split pins, -

29. Examine the } in. B.S.F. castellated
nut for damage to threads and flats, also
the plain washer for cracks and damage.
Inspect the operating lever generally for
damage, and ascertain that the hexagon
hole in its centre retains its flats, which
must not be worn in any way. Ensure
that the threads of both the pinch bolt
and nut, if fitted, are not damaged or the
flats worn.

!

30. Carefully examine the flats of the
hexagon hole in the centre of the stop
plate or operating lever. Discard the plate
or lever (with integral stop) if the flats are
badly worn. [If is recommended that ve-
placement stop plates be fitted to all time-
expired unils.

31. Ensure that the pinion teeth are not
cracked, chipped or worn. Check that the
flats on the hexagon portion of the spindle
are undamaged, and that the plain eylin-
drical portion is not corroded. Ensure that
the threaded portion of the shaft is un-
damaged.

32. Check that the pinion spindle is a
smooth push fit in its sleeve. Carefully
examine the plunger for general condition,
and ensure that the rack teeth are not
worn, especially at either end, or a tendency
to override may result. Ensure that the
axial hole is clean and that the flutes on
the contoured end are clean and undamaged.
Do not polish the flutes or the contour
of plunger as polishing may cause
the flow calibration to be adversely affécted.
Check that the rubber seal in the reversed bore
of the plunger sleeve is undamaged (T.V.B.

types).

Slow-running control and by-pass valve details
33. Ensure that the threads of the cap-nut
are clean and undamaged and that the
flats on the nut are not worn. Examine the
plain washer for damage. Inspect the
threads of the adapter for cleanliness, and
freedom from damage; examine the joint
faces and hexagon for damage, and the
plain washer for cracks. Examine the
threads of the nut locking the adjusting
screw and piston assembly, and inspect
the flats of the nut for wear.

34. Carefully examine the threads of the
piston adjusting screw, and ensure that the
squared end of the screw is undamaged.
Ensure that the piston slides freely in the
orifice plate, and that the plain lower
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portion of the screw is free from corrosion.
Carefully pull the flexibly-mounted piston
to ensure that the connecting wire is secure
and unbroken.

35. Inspect the orifice plate, and ensure
that the orifice is clean and undamaged
and that its slot and interior contain no
foreign matter. Examine the rubber seal
for swelling and distortion. Ensure that the
plain washer is not cracked or damaged.
Ascertain that the helical spring is not
fractured and that no sharp edges exist.

Remaining detalls

36. Carefully examine the main casting for
damage generally. Ensure that all internal
tappings are sound and clean, and that
joint faces are not scratched or damaged,
otherwise some leakage may result.

37. Tnspect the plunger sleeve (upper and
lower on T.V.B. types) for damage or
scores likely to affect the flow setting of
the unit. Ensure that the holes connecting
the inlet connection and the slow-running
by-pass, the starting by-pass passage and
the return to suction passages in both
main casting and end bracket casting on
T.V.B. 4 types are clean.

38. Ascertain that the bore of the main
casting, into which the pinion sleeve is
fitted, is undamaged and clean.

39. Examine the seating for the orifice
plate and ensure that it is clean and un-
damaged. * Ascertain that no sharp edges
exist at either end of the duct in the casting
connecting the slow-running by-pass with
the main connection.

40. Visually inspect the orifice, half-ball,
ball seat helical spring, orifice housing and
seals and strainer for cleanliness and
freedom from ‘damage.

#41. Examine the threads of the operating-
lever stop screws for cleanliness and freedom
from damage, and ensure that its end stop
is smooth otherwise damage may be caused
to the stop plate or operating lever with
integral stop to produce an enlarged
angle of movement of the operating lever.
Inspect the threads of the lock-nut and its
flats for damage, and ensure that the
washer is not cracked or damaged.

ES. ."ll 5
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Magnetic crack detection
42. Parts are not normally crack detected.

RE-BUILDING THE THROTTLE VALVE

43, During initial assembling all moving
parls of the throttle valve are carefully selected,
and when re-building the unit great care must
be taken lo ensure thal these parts operate
smoothly, see ‘ Replacements ™ (para. 47).
Thoroughly clean all parts as described in
para. 17.-

Plunger and pinion assembly

44, The fitting of the plunger sleeves in
Op. 1 applies to T.V.B. types of throttle
valve only.

Op. 1. Fit a sealing ring into the sleeve bore
in the body casting and follow with
the lower sleeve, Place a sealing
ring on the top face of the lower
sleeve, then add the upper sleeve
with the small hole in the wall in
line with the locating screw in the
body casting. Insert a screw of
convenient size in the tapped inner
bore of the plunger, and carefully
lower the plunger into its sleeve in
the main casting. Insert the tab-
washer for the locating screw in the
side of the body casting and after
locating the sleeve and plunger,
tighten the screw and lock the tab-
washer.

2. Smear a thin coating of grease of
the zinc oxide type on to. the
periphery of the pinion normally
in contact with the sleeve, position
the seal in the inner bore of the
sleeve on T.V.B. types and insert
the pinion into the sleeve. On
T.V.B. types a special sheath
T.191782 is required. Carefully
insert both pinion and sleeve into
the main casting, noting that if the
existing pinion sleeve is refitted 1t 1s
placed in the same position as before
(para. 14, Op. 8). 1f necessary, in the
case of the T.V.A.3 type, the mesh of
the pinion shaft with the plunger
rack may be altered by pushing
the pinion shaft further through
the main casting (when the hollow
bolt for the back leakage connection
is removed), turning the shaft and
pulling it back into engagement
again with the plunger rack. This
adjustment may be required in

RESTRICTED



Op. 3.

Note . .

order to obtain the correct depth
of plunger in relation to the position
of the operating lever stops.

Note . . .

Do wnot attempt to force the pinion
wnto engagement with the rvack teeth
of the plunger; the pinion should
stide freely into mesh in order to
allow the flange of the pinion sleeve
lo vest securely on the corresponding
boss of the main casting.

Secure the pinion sleeve to the main
casting by tightening the two 2 B.A.
countersunk-head screws, (T.V.A.3)
or three 2 B.A. plain nuts and grover
washers (T.V.B.).

Op. 4 and 5 are not applicable to the
T.V.B. types.

. Place a slave stop plate on to the

pinion shaft ensuring that its hexa-
gon hole locates correctly with the
hexagon portion of the pinion shaft,
and that its stop is aligned correctly
to correspond with the position of
the stop screws when the plunger
is at the correct depth in the plunger
sleeve (para. 14, 0p. 3).

. Check that the clearance between

the stop plate and the adjoining face
of the pinion sleeve is as stated in
the Schedule of Fits and Clearances,
when measured with a feeler gauge

(fig. 6).

Ensure that the pinion and the
rack teeth of the plunger engage
freely over the whole plunger range
with complete absence of binding.

Ig. 6. Measuring the end float between the stop
te and the adjoining face of the pinion sleeve
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Op. 7. Remove the screw from the tapped

8,

axial bore of the plunger.

Fit a sealing ring into the recess of
the top cover (or end bracket
casting on T.V.B.4 types) and retain
with white petroleum jelly.  On
T.V.B.1 types the ring ‘is located
in the body casting around the
plunger,

. Fit the cover (or end bracket com-

plete with solenoid), with screws or
nuts, grover washers and plain
washers, fitting the transfer bobbins
on the T.V.B.4 types.

Slow-running details

45. To assemble the slow-running control
proceed as follows :—

Op. 1.

Insert the orifice plate into the
slow-running chamber of the main
casting using the special tool as
shown in fig. 7.

QRIFICE PLATE SEATING

Use of special tool for insertion of

Fig. 7.
or?ﬂce plate in the slow-running control chamber

Op. 2. Lower the helical spring into po-sition

3

round the orifice plate,

Assemble the piston adjusting assem-
bly into the adapter, lower the plain
washer and the rubber sealing ring
into the slow-running chamber, and
secure the adapter (with plain sealing
washer) into the main casting,

. Tighten the piston fully down against

the orifice plate, and loosely assemble
the lock-nut on to the threaded
portion of the piston. Fit a slave
cap-nut and a plain washer to the
adapter.
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Note . . .
If the by-pass valve details on T.B.V,
4 types (which are similar to the slow
running delatls) are removed these
may be assembled as described above,

Remaining details

46. If the following details have been
removed they should be replaced at this
stage. Loosely assemble the two stop
screws, plain washers and lock-nuts fo the
main casting. Where applicable assemble
the hub into the operating lever with the
serrations correctly engaged (para. 14,
Op. 5) and temporarily secure with the
2-B.A. pinch bolt, nut and grover washer.

Note . . .

The operating lever and the back-leakage
connection are not assembled to the main
casting” until the unit is tested on the rig.

REPLACEMENTS

41. During the initial assembling of the
throtlle valve, extreme care is taken in the
selection of moving and mating parts, hence
it must not be thought that separate parts
are readily interchangeable. If a replacement
body casting is necessary for the T.V.A.3 type
of valve, it will be supplied with the plunger
sleeve already fitted. No attempt should be
made to interchange a sleeve when dealing
with this type. The T.V.B. types of plunger
sleeves and body castings are supplied
separately and either part can be fitted to an
existing part,

48. Replacement plungers must be lapped
to suit the plunger sleeves. The pinion
shaft and sleeve, and the pinion and plunger
are selective assemblies. The idling control
adjusting screw and piston assembly also
similar details in the by-pass valve are
supplied as separate units. The solenoid
- valve and associated parts are supplied
only as a unit. All remaining parts are
separately interchangeable.

49. On time-expired units all existing
plain washers, joint washers, and castellated
nut (for securing the operating lever), must
be scrapped and replacement parts fitted.

50. Existing locking wire and split pins
must always be scrapped and replacement
parts fitted.

TEST PROCEDURE
51. Carefully record all test results on the
_ approved record sheet. Unless stated other-
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BACKLEAKAGE

INLET

Fig. 8(a) View showing a T.V.A. 3 throttle
valve mounted on the test rig

wise the fuel used throughout the following
tests is to be fue! turbine aviation to
specification D.Eng. R.D. 2482, the limits
of its temperature to be between 20 deg. C.
and 26 deg, C. The fuel should be checked
at regular intervals to ensure that it
complies with the above specification.

52. Mount the throttle valve on the test
rig as shown in.fig. 8(a). Assemble a slave
operating lever (complete with hub) to the
pinion spindle temporarily, but do not
secure with plain washer and nut. Fit
the back leakage adapter, together with
joint washer, to the main casting. In dealing
with the T.V.B. type of valve, the spill
return-to-pump inlet connection and pres-
sure gauge connection will be blanked off
and the R.36 test rig will be used.

Leakage test (internal)

53. Mount the unit on the rig as shawn in
fig. 8 (a), and if a flow number is quoted
in the following tables, 'set the restriction
orifice in the fuel delivery line of the test
rig (fig. 8 (b)), to the number specified.
The flow number is obtained by dividing
the flow in gall. per hour by the square
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root of the pressure drop in 1b.
per sq. in. across the throttle
valve, and it must remain con-
stant over the full flow range,
If difficulty is experienced in
maintaining the flow num-
ber, it must be set at each
flow measured. If a pressure
drop is quoted in an appro-
priate table instead of a flow
number, connect up the inlet
and outlet pipes of the rig
by a straight union, and check
the pressure drop in the rig
pipe work. This figure must be added as
a correction, to the listed pressure drop
figures given in the following tables.

54. Regulate the pump on the test rig to
give a constant input pressure to the throttle
valve.

55. Allow the leakage from the back
leakage connection or the spill return-to-
pump connection to drain into a measuring
cylinder. Over a period of one minute, the
leakage must not exceed that given in the
following table :—

Fuel Lever Minimum Leakage
Type inlee  position fuel flow c©
pressure in g.p.h. per min.
Ib. per  degrees
$q. in.
T.V.A3/2A 1,000 0 to - 40 max,
100
T.V.A3/1B 1,000 O0to — 40 max.
100
T.V.B.1/4D 1250 90 700 100 max-
T.V.B4/7E 1250 90 700 100 max

If the leakage is in excess of that stated, a
scored plunger sleeve or loose plunger is
indicated, and the unit must be dismantled
for examination and if necessary the sub-
sequent changing of parts (para. 47 and 48).

Torque test

56. Ensure that the operating lever moves
freely with minimum backlash (para. 59,
0p. 9), thus indicating ease of movement of

tne plunger, with good meshing of the teeth .

on the pinion and the rack teeth on the
plunger. ;

57. Adjust the position of the operating
lever by adjustment of the stop screw and
lock-nut until, with the-operating lever in
the fully open position (i.e. with the plunger
at the top of its stroke), the flow of fuel
and inlet pressure are as follows :—

FETURN TO
BACK LEAMAGE

Fig. B(b) Diagrammatic layout of test rig

Fuel inlet pres- Minimum fuel

Type sure |b. per sq.in. flow g.p.h.
T.V.A.3/2A 1,000 505
T.V.A.3/1B 1,000 405
T.V.B.1/4D 1,250 735
T.V.B.4/7E 1,250 735

58. Use a spring balance to measure the
torque required to operate the lever in
either direction. The load must be applied
at right angles to the lever (fig. 9), and the
torque must not exceed that given in the
following table :—

Fuel Lever Fuel flow Max.,
Type , inlet  position g-p.h. Torque
pressure in Ib. in.
Ib. per degrees
sq. in.
T.V.A3/2A 1,000 110 490 8
approx.
T.V.A3/1B 1,000 100 400 8
approx.
T.V.B.1/4D 1,250 0to 700 10
_ 90 |
T.V.B4/7E 1,250 O0to 700 10
; 90 .

Idling setting and range of lever movement

59. To adjust the idling setting and the
range of lever movement proceed as
follows :—

Op..1. Blank off the by-pass valve. To do
this tighten the adjusting screw
until the piston assembly is screwed
fully down. '

2. With the fuel input pressure as
stated in the following table, check
that the flow through the wvalve,
with the lever in the closed position,
is as specified. The flow may be
adjusted to the specified value by
means of the idling stop-screw.
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Fig. 9. View of torque test with spring balance
attached to end of operating lever

4 Fuel inlet Prdessum Fuel I':'ow
s 6. ger ta 0 (Buperanine | T
T.V.A.3/2A 1,000 —  40-50
(low No.
16-56)
T.V.A3/1B — 1,000 55t075
T.V.B.1/4D = 950 60 to 80
T.V.B4/7JE  — 950 60 to 80

Op. 3. Remove the operating lever complete

with hub (para. 14, O0p. 5).

4, TFit a throttle degree plate to the
pinion spindle, and secure a pointer
to the throttle body in a manner
shown in fig. 10. (Special tools may

be provisioned for this purpose).

5. Note the reading in degrees on the
degree plate when the stop plate is
resting hard against its minimum

stop screw.

6. Rotate the lever through the full
range and adjust the maximum stop
screw to rest against the stop on

the stop plate.

Maximum angle

k Type in degrees,
T.V.A.3/2A 110
T.V.A.3/1B 100
T.V.B.1/4D 90
T.V.B.4/7E 90
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Op. 7. Again check that the range of stop
plate rotation is correct.

8. Move  the stop plate from the
minimum stop screw to the maxi-
mum stop screw and back again
several times, and exert light and
then heavy pressure to bring the
stop plate against its minimum
stop screw, noting the: flow reading
recorded in the minimum stop
position in each instance.” The flow
reading should be within the follow-
ing limits of the flow specified in
Op. 2, at a closing torque of not
more than 20 1b. in. -

Type Flow limit g.p.h,
T.V.A.3/2A _
T.V.A.3/1B + 0-4
T.V.B.1/4D
T.V.BA/7E + 05

Op. 9. Backlash must not exceed half 4
degree,

Setting of by-pass valve
60. The throttle valve unit normally in-
corporates one by-pass valve which forms

POINTER

TENSION SPRING
TO HOLD PROTRACTOR
IN DESIRED POSITION)

Fig. 10. View showing protractor and pointer
mounted on throttle valve when mounted
on test rig
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the slow running. control, but some types,
the T.V.B. 4 for example, has an ad-
ditional by-pass valve operated by a sole-
noid. Op. 1 to 3 inclusive apply to the
slow running control by-pass while Op. 4
refers to the solenoid operated by-pass.

Op. 1. Remove the cap nut and washer
from the slow-running control adap-
ter.

2. Use the special spanner T.154353

to slacken the slow-running adjusting
screw and piston assembly fully

(fig. 11).

Note that the flow through the
throttle valve at the following con-
ditions is within the figures stated.

Fuel inlet Pressure Fuel 1’|I10w
Type Ib?;:srs::in. drop g-p-h.
T.V.A.3/2A 1,000 L 70
(minimum
flow No.
16-56)
T.V.A.3/1B — 1,000 75
TVB.1M4D -— 950 80
T.V.B.4/7E — 950 80

3. Fully tighten the adjusting screw of
the orifice piston assembly, and at
the same conditions and with the
throttle still closed, check that the
flow through the valve is within the

idling conditions, the solenoid is to
be energised and this by-pass ad-
justed by screwing the piston in or
out of the orifice plate to give a
total flow through the unit of 131
g.p.h. at a pressure drop of 950 lb.
per sq. in. The maximum . voltage
required to operate the solenoid
must not exceed 16 volts.

Flow characteristics
61. Operate the valve at the conditions
stated in the following appropriate table.
Steadily open the throttle in the specified
increments throughout the whole range
and record the flow readings at each stage

-given in the table.

T.V.A.3/2A calibration table
Inlet pressure 1,000 Ib. per sq. in.
Flow No. 16-56

Lever pos. Fuel flow
in deg. gall. per hr.
0 62
10 74 to 94
30 155 to 200
50 270 to 330
70 370 to 410
90 430 to 470
110 475 to 505

T.V.A3/IB calibration table

following limits :— g gt B A g
Type Flow g.p.h. (ilaximum} 1’000 0 64 to 65-6
T.V.A3/2A 60 800 20 145 to 155
T.V.A.3/1B 55 400 50 280 to 290
160 ) 350 to 365
T.V.B.1/4D 60
100 100 390 to 4
T.V.B.4/7E 60 ol
Finally adjust the screw to obtain ToVB1/4D eaiibiation tabla
the following flows :— ”ﬁ)f-pg:e:i.-i;?p Lever o ety
Type R Flow g.p.h. 950 0 7
T.V.A.3/2A 62 900 10 80 to 85
T.V.A.3/1B 65 850 20 94 to 103
T.V.B.1/4D 71 800 30 133 to 149
T.V.B.4/7E 71 700 40 206 to 228
600 50 310 to 330
Op. 4. With solenoid energised at 24 volts, 500 60 423 to 447
the range of adjustment to flow of 400 70 543 to 562
this by-pass at a pressure drop of 300 80 855 to 680
950 1b. per sq. in. must be between 100 90 735 max.

75 and 150 g.p.h. minimum. At
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TVBA4/TE calibration table

Max. pres. drop Lgver pos. Fuel flow

Ib. ‘per sq. in. ih deg. gall. per hr.
950 0 71
900 10 80 to 85
850 20 94 to 103
800 30 133 to 149
700 40 206 to 228
600 50 310 to 330
500 60 423 to 447
400 70 543 to 562
300 80 655 to 680
100 max. 90 735

62. As a check for flat spots, return the
stop plate against its minimum stop and
steadily increase the throttle valve angle
until fully open ; there should be a corres-
pondingly progressive increase in flow
throughout the range.

HANDLE FOR HOLDING HANDLE FOR TURNING ﬂDJUSTlﬂG

LOCKNUT SECURELY SCREW & PISTON ASSEMBLY FOR
WHILE TURNING SLOW RUNNING_CONTROL

ADJUSTING SCREW

@)

Fig. 1l. View showing use of special adjusting spanner
T.154353 for adjusting the slow-running screw and piston

assembly
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63. On completion of the flow test proceed
as follows :—

Op. 1. Remove the range setting gauge and

2

3.

the slave stop plate.

Tighten the screws or nuts in the top
cover.

Fit an existing or replacement stop
plate, the operating lever complete
with hub.(correctly positioned), and
secure the assembly with a plain
washer and castellated nut,

. If a replacement stop plate is fitted

re-test the stops as described in
para. 59.

. Again check that the clearance be-

tween the top of the pinion sleeve
and the adjoining stop plate face is
correct,

High pressure test (external leakage)

64. Thoroughly dry the exterior of the
throttle valve and raise the input pressure
to 1,500 1b, per sq. in. for a period of 5

minutes. There must be no
leakage during this period.
Complete the drain connection
by fitting the plain washers,
distance piece and cap nut,
In the case of the T.V.B.
type an inlet pressure of 20 to
25 lb. per sq. in. must be
maintained through the return
to pump connection.

Solenoid insulation test

65. On units incorporating
a solenoid (namely T.V.B.4
types) check the insulation
resistance of the solenoid ;
this should be a minimum
value of 1 megohm at 500
volts.

INHIBITING
66. With the operating lever
in the minimum opening
position, inject flushing oil
(Specification D.T.D.561) into
the inlet connection until the
unit is filled. Move the oper-
ating lever to lift the plunger,
and allow the oil to drain
from the outlet connection,
. Again move the operating
lever into the minimum open-
ing position, place a dust cap
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on the outlet connection, and again inject
flushing oil until the unit is full ; operate
the lever meanwhile to ensure that oil is
passed round the plunger. Fit a dust cap
over the inlet connection, and ensure that
all remaining exposed unions are blanked

off with dust caps.

PREPARATION FOR DESPATCH

Final wire-locking
67. Insert a split pin through the cas-

tellated nut and pinion to lock the oper-
ating lever, and wire-lock the stop screws

and lock-nuts of the operating lever

stops.

Packing
68. Throttle valves are packed in indivi-

dual containers (fig. 11) and a copy of the
test sheet is enclosed.
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Fig. 12. View of special container for despatch
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