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Chapter 2

BURNERS,

SIMPLEX

Type C.S.H. 23/FA. 20, 21, 22, 23 and
C.S.H. 24/FA, 52, 53, 54, 55, 57, 58, 59
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GENERAL

1. The C.S.H. 23/F.A.20, 21, 22 and 23
type simplex burner, a dismantled view of
which is given in fig. 1, is of the fixed
orifice type and derives its designation
from the type of holder, C.S.H.23, and the
size of the orifice in the flanged atomiser,
ie., F.A.20, 21, 22 or 23. Burners of this
type are fitted to Goblin Mk. 2 aero-engines.
The type C.S.H.24 burner is very similar
in construction to the C.S.H.23 type. The
main difference between the two types
being the three hole triangular plate
mounting on the C.S.H.23 and the two
hole oval plate on the C.S.H.24. There are
also minor detail differences in the con-
struction of the holder. The C.5.H.24 has
a range of atomiser sizes of F.A.52, 53, 54,
55, 57, 58 and 59. This type of burner is

INLET ADAPTER

ot

FILTER

BURNER HOLDER

LOCKING RING

IDENTIFICATION PLATE

Para

Rig testss = e | e sl SR R
Flow performance ... R i -
Spray angle.... F ]
Patternation w14
Distortion check and feakage test ik
Inhibition.... et B 6
Preparatlon for daspatch CESRSRCURLE i g
Fig.

Jig for checking distortion and n'ength nfbumer st g
Special packing box e 4

fitted to the Goblin Mk. 3 aero engine,

2. In order to obtain correct fuel distribu-
tion to the combustion chambers, each
chamber has a burner with a flow suitable
for the air flow of that particular chamber
within the specified orifice range. The
size of the burner orifice required for each
chamber is specified, but owing to various
factors it may be found necessary during
engine test to vary the size of the orifice
from that specified, although the size will
still be within the aforementioned range.
It is therefore important that when re-
moving the burners from the combustion
chambers, the burners are clearly marked
with the number of the chamber from
which they are removed and the records
marked accordingly.
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Fig. . Dismantled view of C.S.H.13 burner
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3. The construction and operation of these
burners closely resemble the C.S.H.9 type,
consequently the sequence and methods of
dismantling, cleaning, inspection, repair
and testing are similar to those described
in Chapter 1 of this section. The main
differences are as follows :—
(1) the tools required, due to the
difference in shape of the burner.
(2) the specified pressures at which the
burner operates.
(3) the spray angles to be observed
during test.
SPECIAL TOOLS
4. In addition to the special test rig
(R.42), described in Chapter 6 of Section 1
of this Volume, the following tools will be re-
quired. Their useisillustrated in fig. 2 and 3.

Part Mo, Nomenclature
T151196 C spanner for shroud
T157871 Alignment gauge
T158223 Vice for holding C.S.H.23 type
burner

T159826 Vice for holding C.S.H.24 type
burner

G41714  Distortion jig

T70173  Screwdriver for filter

(Goblin tool kit)

5. The lapping stick (fig. 2), Chapter 1
will be required for cleaning the atomiser ;
this stick is to be made locally.

CHECKS AND PRECAUTIONS BEFORE
. DISMANTLING
6. The checks and precautions to be
taken are the same as those described in
the previous chapter.
DISMANTLING THE BURNER
7. The sequence of operations for dis-
CSH 23 TYPE

KNURLED
WHEEL FOR
OPENING OR
CLOSING JAWS
OF VICE

Fig. 2. View of C,5.H.23 burner mounted in special vice

SPECIAL VICE

'C’ TYPE SPANNER

mantling the burner are the same as those
for the C.5.H. 9 burner. The special vice
(T158223) will be required for holding the
burner during dismantling and reassembly.
As the filter assembly of both C.5.H.23 and
C.5.H.24 burners is screwed into the burner
holder and is not retained by a spring as with
the C.S.H. 9 burner, the special screwdriver
(T70173) supplied with the Goblin tool kit
will be required for removing and refitting
this unit. To accommodate the pressure
gauge connection, a special inlet adapter
is fitted to No. 3 burner, and the pressure
gauge banjo, together with aluminium
joint washers, is fitted between the hexagon
head of the adapter and the burner holder.

CLEANING
8. Cleaning is carried out in the same
way as described in Chapter 1.

INSPECTION

9. The sequence of inspection is the same
as in Chap. 1 except that distortion jig
(G41714) will be used in place of jig
(G42110). In addition to the distortion
check, the burner requires to be checked
for length ; this is carried out on the same
jig, the length being gauged by the stepped
plunger fitted to the shroud end of the jig,
the step indicating the minimum and
maximum permissible length (fig. 3). The
burner air shroud and holder should also
be checked for alignment (fig. 3) using the
special gauge T.157871. The filter (para. 7)
should be inspected for cleanliness and
fractures, and the screwdriver slots and
threads for damage.

REBUILDING THE BURNER

10. The same sequence of operations is
employed for reassembling the burners. The
air gap for the C.5.H.23 burner
must be within 0:010 to
0:015 in. instead of 0-025 to
0-028 in. specified for the
C.5.H.9 type burner. If the
air gap 1s not within the
specified limits, the sleeve
must be replaced. Before fit-
ting the inlet adapter, screw
the filter into the holder and
tighten with the special screw-
driver (T70173). When as-
sembling No. 3 burner, fit the
pressure gauge banjo con-
nection, with an aluminium
joint washer on either side,
to the long inlet adapter and
screw and tighten the adapter
into the holder.

T 151196
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FLOWMETER VARIATION WITH TEMPERATURE IN DEGREES C
( CONSTANT PRESSURE )

28y ssa
27— i na
EEEEE i 1 ]
T IS R
& SNBEEE ST
. 26 ;
o L
— 111 ] mEE
]t i S+
7] s I ~aEne 1]
] BB 2 li‘ HEERE! 1 T s T
E ! 1 1L .“"""- 4+
(] g 1 1 T ™ 1
Q@ BdprrarT T HEs i ]
w BSmsssmussasannnmmaEes s
(& 4 SEERESE s - 1 + ua an
o IENSREEEERES B al B
2 HH
b A O S W S =
(] | 1 TITTITT 11 T r
Y 24P e 1
= T a k2 1 B 2 N EEmEE RSN
(o] a + -| n T [ amEsan i
d 4] ]: it 8 1 ll ] T T3 HE
23 ENEREEEN ANEENE
5 DREmANan 8 I 1
_.__ - ; T o i + = 44
H 2 1
SEEEREERG | !
22 T T ]
20 30 40 50 60

TEMPERATURE OF KEROSINE (DEGREES C)

Fig. 2. Typical master burner temperature correction curve

(7) Connect the master burner to the rig
T-piece and apply the specified burner
pressure.  Note the flowmeter reading
and compare with the limits stated in
the appendix.

(8) Remove the master from the rig, con-
nect the burner to be calibrated to the
rig and apply the specified pressure as
in previous sub para. The flow must
be within the stated limits and is to be
recorded on the test sheet.

(9) Repeat the tests as above on the re-
maining master burners throughout the
range of specified pressures.

Flow performance

39. Mount the burner in a suitable slave
holder on the rig. Raise the inlet pressure
to that given in the Appendix, and visnally
inspect the spray. The spray must be
symmetrical about the nozzle axis and free
from streaks,

FS.J3

40. Streaks indicate the presence of foreign
matter such as a particle of carbon obstruc-
ing the flow of fuel from the orifice. Scratches
across the face of the orifice plate extending
from the orifice will also cause streaks. In
such instances the complete set of atomiser
parts must be replaced.

41, When satisfactory with regard to
streaks, apply an inlet fuel pressure, as
given in the Appendix, and ascertain that
the flow is between the limits specified.

Combined flow performance

42. With the burner mounted on the rig
as in para. 39, fully open the main cock,
check the combined flow and again inspect
the spray. Note that any adjustment to
the calibration of the primary flow will
affect the combined flow and will necessitate
a re-check of the combined flow performance.
Record the final flow on the test sheet.

(AL, 47, Jan. 57)
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Note . .

It may be necessary to alter the setting of the
adjustment scvew fo which the valve is
anchored. This may be done by disconnecting
the burner from the rig fuel pipe to gain
access fo the adjustment screw. Slacken the
lock-nut and tighten or loosen the screw ;
temporarily secure the lock-nul, Recheck as
above, If salisfaclory, tighten the lock-nul,

43. When matching the burners in sets of
ten, the maximum variation in flow is as
stated in the appendix,

Spray angle

44, The spray angle is defined as the angle
made by the cone of fuel emitted from the
atomiser before complete atomisation takes
place, i.e., approximately the first } in. of
the cone emitted from the orifice,

45. To check the spray angle the burner
assembly must be mounted on the rig as
shown in Chapter 1, fig. 8a.

46. Apply the specified fuel pressures and
examine the spray cone by using the
protractor G.61125, Should the spray angles
be outside the limits, inspect the atomiser
plates for correct alignment and repeat the
tests so far described.

47. Repeat the calibration tests and record
the final readings on the test sheet.

Note . . .

If the readings are notl within the specified
limits the atomiser parts may be replaced
and the tests repeated. Do not attempt to
enlarge the holes or slots in the atomiser
parts.

Flow distribution

48. The purpose of the flow distribution
test is to check the evenness of fuel distribu-
tion over the whole cone angle of the burner
spray. The cone of fuel ejected is sub-
divided into twelve®segments which are
arranged to separate into graduated measur-
ing cylinders situated on the universal test
rig.

49. The burner is connected to the rig, the
fuel pressure adjusted to that stated in the

appendix and the flow directed into the
graduated cylinders and then cut off when
the highest reading reaches the upper limit
specified. The lowest reading must be at
or above the lower limit stated in the
appendix.

50. On completion of the flow distribution
test, again effect a length check as described
in para. 11 and ensure that the length of
the unit is within the specified limits,

Leakage test

51. Re-check the torque load tightening of
the shroud (para. 31 (8)); then mount the
burner on a high pressure rig and ensure
that it is thoroughly dry by wiping it clean,
then applying compressed air.

Note . . .

I'n the evem of any readings falling outside
these limits, replace the alomiser parts and
agatn vepeal all lests as described above,

52. Raise the fuel inlet pressure to the
conditions stated and examine for leaks.
Particular attention must be paid to all
brazed joints and inlet joints. Any leaks
observed during this test must be traced
and rectified.

53. Lock the copper washer, located be-
tween the shroud and the locking ring, by
peening the washer into the slots, using the
punch ; T.157870.

54. Again check the air gap between the
air shroud and the sleeve with the wire
gauge (para. 31, sub-para. 9).

INHIBITING

55. Thoroughly fush the burner by in-
jecting oil, OM-11 into the inlet connection.
Secure the transportation plug and washer
(or dust cap if holder is fitted), position the
rubber protective cap over the burner outlet
and mask off the air inlet holes with ad-
hesive tape,
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Fig. 3. lJig for checking distortion
and length of burner

RIG TESTS

11. The tests for flow performance, spray
angle, patternation and leakage tests are
the same as those described in the previous
chapter, except that the specified pressures
and spray angles are different. The fuel
used for these tests must be to specification
D.R.D. Eng. 2482 (latest issue), the limits
of temperature must be maintained between
20 and 21 deg. C. and the specific gravity
between 0-801 and 0-806.

ALIGNMENT GAUGE

A.P.4282A, Yol. 2, Part 3, Sect. 7, Chap. 2
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Flow performance

12.  With the burner pressure set at 20 1b.
per sq. in., examine the spray from the
burner for streaks, and check that the
spray is symmetrical about the nozzle axis
and the flow within the limits specified in
the following table. Streaks indicate either
the presence of foreign matter, such as a
particle of carbon obstructing the orifice
and inlet holes, or scratches on the face of
the atomiser which run into the orifice.

P I‘I'|EST No. 1 TEST No.2 '

rrt:emf:l: o er:el? r:;-‘ ine gall. F;::vhour Ilr:la;ef r;:.s iy gall. pi.ll? "hour

Min. Max, Min. Max.

F.A.20 645 27-6 28-4 9 3-57 3:75
F.A.21 645 31-5 32+5 9 4-1 4-3
F.A.22 645 29-95 30-85 9 3-89 4:09
F.A.23 645 26-4 27-2 9 3:57 3-59
F.A.52 645 34-47 35-53 9 4-44 4.7
F.A.53 645 32-9 33-9 9 4-07 4-27
F.A.54 645 30-34 3126 9 3:76 3:96
F.A.55 645 29:06 2994 2] 364 3-82
F.A.57 645 36-15 37-25 9 4-58 4-82
F.A.58 645 28-56 29-44 9 3:6 3-8
F.A.59 645 301 31-1 9 3.7 3:9
FS. /2
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Where foreign matter is obstructing the
flow, it should be removed by lapping
either the orifice or the tangential holes or
both, with the lapping stick ; if this does
not rectify the trouble a new atemiser must
be fitted. If the face of the atomiser is
scratched or the flow is outside the specified
limits, the atomiser must be replaced.

Spray angle

13. The spray angle check is carried out
in the same manner as for the C.5.H.9
burners, except that the specified pressures
and angles are different. The spray must
first be checked at 20 lb. per sq. in. to
ensure that the cone of spray is equal
around the centre line of the orifice. , The
pressure should then be increased to 200 b,
per sq. in., at which pressure the spray
angle should be between 81 and 85 deg.
for all atomisers fitted on both C.S.H.23
and C.5.H.24 burners except the F.A.59
type and this should be between 84 and 88
degrees. 1f the observed angle is not
within these limits, fit a replacement
atomiser. Under no circumstances are the
tangentixl inlet holes or orifice to be en-
larged. In every instance when the atomiser
is replaced, the flow performance must be
rechecked,

Patternation

14. The procedure for the patternation
check is identical to that described in
Chapter 1, para. 43 of this section.

Distortion check and leakage test

15. The distortion check and leakage test
are the same as described in the previous
chapter.

INHIBITION
16. The C.S.H.23 and C.S.H.24 burners
are inhibited in the same manner as the
C.S.H.9 except that oil to specification
D.T.D.561 (latest issue) must be used.

PREPARATION FOR DESPATCH

17. Burners are prepared for despatch
and despatched in the same way as des-
cribed in Chapter 1 except that the special
packing box (fig. 4) should be used.

Fig. 4 Special packing box
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