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B e

Rotor speed, r.p.m
Temperature of

. Engine type
. Compressor:

. “Emergency” rating
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type  ...oiiiieinnn
number of l!agcsf
0

specific fealures

design

. Combustion chamber:

type

number of flame {ubes ..
arrangement of flame tu-
bes
numbering

..................

. Turbine:

type
number of stages

. Exhaust unit:

..................

ype
jet nozzle diameter, mm

. Engine rotor sense of rota-

tion

. Attachment of engine to en-

gine [rame

Chapter |1

ENGINE MAIN SPECIFICATIONS
GENERAL

turbojet
axlal-flow

8

provided with esutomati-
cally controlled alr blow-
off ‘band control mecha-
nism located behind sta-
ge 111

straight-flow with indivi-
dual flame tubes In com-
Ton casing

4

circumferentially with re-
spect to engine axis
counter-clockwise looking
from exhaust unit, tak-
ing upper L.H. chamber
for chamber No. |

axial-flow
non-ad‘gusuble
from 840 to 861

left-hand, if viewed from
exhaust unit

according to layout co-
ordinated with Aircralt
Manufacturing Plant

MAIN RATINGS

ases alter tur-
bine (measured and corrected)
at steady-state operating con-
ditions on ground, °C

may be used at s tempe-
rature above —I5°C in
case of failure of one en-
gine during take-ofl. Al-
ter operation st “emer-
gency* rating remove the
engine from service and
have it overhauled at the
Plant

+16
4900 _ 49

Number of

"emergency”
periods during %0(} r life o
engine

e .

R —p——

PO T

ratin

ol engine from aircrall

Duration ol conlinuous opers-

tion durin
rating period, min

one “emergency”

----------

2 max.

NOTE: After operation at "emergency” rating the engine

m
to

be run for 3 hours (if there are no ressons

]
stop the flight) remove the engine from service
and have it overhauled at the Plant.

ant

9. Maximum rating:

with subsequent removal

Rotor speed in flight, r.p.m.
Temperature of gases afler
turbine (measurcd and cor-
rected) at maximum rating
operating conditions, °C:
on Fround ............
in flight ..............
on ground with engine
anti-Icing system control
valve ON ..............

470050 (in summer)

700 max.
720 max.

710 max. (nol over 730
during 18 min after en-
gine starting)

in Might with engine anti-

lcin
ve

system control val-
N

740 max. (to be verilied
as experience Is gained)

Duration of continuous opera-

tion. min

NOTES:

8 max.

I. Al an ambient air temperature below —15°C
the maximum enrlnw.m. on ground and at
altitudes of up to m Is limiled by the
maximum capacity of the fuel pumps, which
is re|
Fig. 8).

2. As the engine gains speed monthly from IDLING
to MAXIMUM rating. a short-term Increase of
gas temperature after the turbine is allowed up
to 720°C with gradual decrease of the tempe.
m'ure within 1—1.5 min down to the specified
value.

3. In flight the maximam engine speed is allowed

to reach 4770 r.p.m.

4. Possible variations in gas temperature after

the turbine at maximum rating Is =10°C.

10. Nominasl rating:

Rotor s '

rpm. ... 4425225

lated by the wobble plate stop (see .

Temperalure of gases af-
ter turbine at steady-state
operation of engine (mea-
sured and corrected), °C:
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onground .......... 605 max.
in flight .......... 615 max.
while air is bled into
aircrafl and engine
anti-icing syslem 625 max.
Duration of coniinuous ope-
: ~ration, hr:
' on ground ........ I max.
in Hight .......... non-restricted

I1. 0.8 nominal raling:
Rolor speed, r.p.am.
Temperature of gases al-
fer turbine at engine ste-
ady-stale operation (mea-
sured and corrected),*C ..
12. Idle rating:
| Rotor speed, r.p.m.
Temperature ol gases af-
ter turbine (measurcd)
during idle rating, °C ..
Duration of continuous
! operation ..............
; 13. Acceleration characteristics:
: 1. from idle rating (1750+50
r.p.m.) to maximum raling
(4700250 r.p.m.) with en-
ine control lever advanced
or | or 2 s€eC, «viiriirann
2. from 1750+5%0 r.p.m. to 3000
FPIL, SCC. . .iiiieiiinans
3. from 3500 lo 4700%50
PP, SCC. .iiiviiiiianin
At ambient {empcrature be-
low +15°C the acceleration
time is eslimated as follows:
1) from IDLING raling
to 50 r.p.m. below the
adjusted  MAXIMUM
raling, sec.
from beginning of au-
lomatic conirol (3300
rp.m) to a speed 50
r.p.m. less than the ad-
justed MAXIMUM ral-
ing speed, sec. ......
from MAXIMUM rat-
ing (4700x25 r.p.m.)
to a speed 50 r.p.m. less
than the adjusted “emer-
gency” rating speed,
SOC. i

420025

540 max.
1750+50

520 max.

non-restricled

17 max.
7 min.

from 12 {o 15

15.5 max.

2

~—

from 10.5 {o 13.5
3

-~

4 max.

NOTE. In case the MAXIMUM rating speed is decrecascd
because of the limited capacity of the fuel pumps,
the adjusted MAXIMUM rating speed is taken for
actual r.p.m. attained by the engine, with the cn-
gine control lever smoothly shifted to MAXIMUM
raling stop.

The engine should show satisfaclory acceleration characte-
ristics, when its acceleration margin is checked from 1650 +50

r.p.m. to MAXIMUM rating speed.

NOTE. While checking engine acceleration margin from
16fsod+so r.p.m., the time of acceleration is nol spe-
cified.

14, Maximum permissible engi-
ne rotor speed ("overspecd”)
during  acceleration  test,
r.p.m.;
maximum raling
emergency rating

.......... 4800 max.
increase of speed to 50
rp.m. from the adjusted

speed is allowed

15. Maximum permissible tem-
perature of gases in exhaust
unit (meastred) during ac-
celeration test from IDLING
rating (1750+50 r.pm.) to
MAXIMUM rating speed
(470050 rpm.), °C ...\,

15a.

. Engine service

During acceleration from
MAXIMUM {o EMERGEN-
CY raling allowance i3 ma-
de for momentary increase
of gas temperature in cox-
haust unit (measured) to
800°C max. i

ife

first overhaul, fr ........
operation at maximum rat-

ing, Ar ...oiiiiiininns
operation at nominal rating,

before

r
operation at other ralings ..
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500 max,

30 max,
150

iill service life is expired

NOTE. When calculaling accumulated engine operating
hours, take into account both its operation In flight
and on the ground, taxiing included. One hour of
engine operalion on the ground Is considered equal
to 12 minutes of engine operation In the air.

16a

16b.

. Compressor alr

blow-off
band control mechanism
actuates at rpm. ...
To ensure reliable engine
starting at ambient air
temperature below —25°C,
it is recommended to dilute

oll with B-70 gasoline
énon-etlkylaled). USSR
tandard, (FOCT 1012-54),

within 16—18 per cent of
the oil volume in the sys-
tem

3800 +50

NOTE. B-70 gasolinc may be substituted by starting fuel,
i.e. B-70 gasoline with | per cent (by weight) of
MK-8 oil or transformer oil.

17.

18.

19.
20.

FUEL SYSTEM

(Fig. 1)

Grade of fuel used:
maln fuel

starting fuel

Starting fuel pump:
type

purpose

number
Starting fuel pressure,
kglsq.cm.
Starting burners:

type ool
purpose

number

21. Fuel booster pump:

type  oiieiirieeiianae
PUFPOSE .+ 'evvrrnnorrrnes
number
transmission ratio
scnse of rofation ......

TC-1 fuel, FOCT 7149-54,
or T-1 fuel, TOCT 4138-49
aviation gasoline B-70,
I'OCT 1012-54 plus 1%
of MK-8 oil, FOCT
6457-53, or transformer
oil, TOCT 982-56, of any
grade (with or without
BTH-1 addilive)

MHP10-3M . gear pump
with electric motor MY-
102A

independent supply of
fuel into starting burners
at engine starting

1

from 14 to 175

open, - centrifugal

supply of atomized [uel
into combustion chamber
flame
starling
4 (in flame tubes Nos.
3.5, 10 and 12)

LIH-10 centrifugal
supply of main fuel lo
regulating fuel pumps

1

1.765
clockwise (looking from
drive shaft end)

tubes at engine
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23

Fig. 1. Engine Fuel Supply System:

1 —main fuel tank; 2 — fuel booster pump: 8 — fuel ahut-ofl vaive; 4 — flow meter:
rump inlet: 8 — luel from [TH 3®B Iuel_"sumg
supply from MH-15B Iuelr#:mp to -28
ary

6 —- screen fiiter; 7 — fuel pressure f.“
throitle velve to MH-15B fuel pum dis

21— flow-of valve; 22 —drsin {ank: 22 —slr

combustion slarter: 25 — air supply 1o C-300M starler;
starting fuel pumr: 29 — eleciromsgnellc valve; 3 —
wel tn TIH-28B fuel pum;s; 37 — [uel pressure gauge connected to primary

32 — igniter; 33 —

installed at fuel
tributing valve; ¢ — fue
fuel pump thsottle valve: 10 — tuel feed from [IH-18B {uel pump
fold; {1 — fuel feed from NH-158 fuel pump distributing
fIH-156 fuel pump; 13— air from engine compressor {o
rometric fuel confrol unit; [5-- air {rom engine com
pump; 17 — llow-ofl tank; {8 —TNH-285 {uel lpur!'lp.
[{

ressor lo atartin
9 _ primary fuel manifold
Ine compressor to drain tank; 24— uel s
26 — slarling luel tank; 27 — filter: % — [THP10.3M
31 = filler with return vaive:

starting fuel manifold;
fuel mantfold:

istributing valve fo pi

8 — [uel-oll cooler;

fuel mant-

valve to main fuel manifold: /2 — fuel l?ﬂy to
accelerallon control unit; I — velocily hea ba-

— {uel booster pump

1 — barometric fucl control unit drain; 11 — stasting fuel control unit drain; 11 — draln fr
glands: IV — drain froin chamber belween MH-28B fuel Sump ,Iu
into drain tank; VI and Vi[ — drain beyond jet nozzle edge: V//

TH-158 fuel pum
drainage from [low-off tan

burner fuel manifold; 1X — fuel draln from C-300M siarier fuel system durin

from centrifugal governor of C-300M starter fuel regulatin

ber casing of C-300M starier: Xii — fue} draln from e
from nozzle dlaphragm sssem

22. Tuel regulating pumps:

Lype oo
purpose

MH-156 and MH-285
supply of fuel at startinﬁ
and service operation o
engine; control of engine
and regulation of prede-
termined engine r.p.m. at
all altitudes and flying
specds (beginning with
aulomatic control specd)
when engine control le-
ver is stationary; regula-
tion of fuel supply to en-
gine during acce cration,
and maintenance of mi-
nimum  permissible fuel
pressure at all altitudes
Transmission ratio ...... 0.95

Sense of ration .......... counter-clockwise  {look-
ing from drive shalft end)

Aufomatic control range,

(engine), rpm. ......... from 3500 to 4900+I13

pump;
les and engine turbine

Fuel pressure at inlets of

pumps [MH-156 and H-286,

kgisq.cm.

23, Fuel pressure
manifold:

at maximum raling and

different amblent tempe-

fn primary

ratures, kg/sgcm. ......
point of pressure measu-
fement ...iiiiieiiiaene

minimum permissible fuel
gressure at altitude,
glsq.cm.

24. Main burners:
type  ..oiiaeiieiien .

fuel control unit; /6 — [TH-158 fuel
. 80— main_{uel m(lnl!old:

chamber

nds; ¥ — fuel
I — drain {rom
starter starting: X — draln
X/ — fuel drain from combusilon cham-
ne combustion chamber caving: X111 —~ (uel drain

from 1.8 to 32

66 max.

on primary manifold

centrifugal, two-chamber,
two-stage

luprl¥ of atomized main
fuel Into engine combu-
:Ition chambers

Approved For Release 2003/08/07 : CIA-RDP78-03066R000400050001-1

-l



25,

26.

27.
28.

3l

32.

3.

35.

. Minimum
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OIL SYSTEM

(rrig. 2)

Grades of oil nsed

OQil pump:
{ype
purpuse

number of sections

{ransmission ratlio
delivery
numinal
kglsq.cm
lithmin  ..................
capacity of each scavenging
section 8l cngine nominal
rating and counter-pressure
of 0.8 kg(sq.cm., lit/min

Oit consumption, kg/ar .. ..
Rate of oil flow through
engine at nominal rating
and al maximum permissib-
le and recommended tempe-
rature of oil al engine inlet,
litjmin

section outpul  at
rating and 4.5
counler-pressure.

uantity of oil in
tank at which engine ope-
ration is still possible ....

. Qil pressure in main line,

kg/sq.cm.:
at  “emergency”,
mum, nominal
nominal ratings
at idling rating
Qil inlel temperature, °C:
maximum permissible
minimum permissible
recommended  ..........
Maximum permissitde il
outlet temperature, °C ....

maxi-
and 08

. Breather:

type
purpnse

{ransmission ratio

STARTING

Type of starting systenr

MK-8, TOCT 6457-33, or
transformer  oil, TOCT
MW2-56, of any grade

{with or without BTH-1
addifive)
gear

delivery and scavenging
of engine uil

4 (one delivery and three
scavenging scctions)
0.827

60

GO

1.5 max.
ate

depends upon the type of
aircraft oil system and is
specified in Aircraft Ope-
rauting Instructions

from 3.5 to 45
I min.

80
minus 40
from 40 to 60

105

centrifugal

separation of oil from
engine vent system oul-
let air

2.96

SYSTEM

(Fig. 3)

independent,  automatic,
consisting of  C-300M
starfer with accessories,
starting relay box and
tachometer generator

The engine is equipped with the emergency slarting plug
connector, ensuring starting when the engine is supplied
from ﬁenerélor operating at the autorotation speeds in

case {

Starter:
type
purpuse

e storage batterics fail.

gas turbine enginc
independent automatic
starling of engine

37.

10.

power output at gas lempe
rature in exhaust pipe not
over 880°C, 1P ...
fuel consumiption at starter
operating speed, kg/hr .. ..
starter operating conditions:
operaling  speed  range,
LA 2R L
maximum temperature of
gases in exhaust pipe al
aperating speed, °C:
a) at ambient lempera-
ture up to 4 13°C ..
b) at ambient tempera-
ture above +15°C
maximum permissible
speed of slarter rotor
(overspeed), rpm. ...
maximum  permissible
gas temperature in cx-
Raust pipe during star-
ler motoring, °C .
duration of starter ope-
rating cycle after de-

pressing  START  but-
ton, sec. ............
Starter  service  life

(number of full uperal-
ing cycles)

o0 oo

from 85 to 100

31000 33500

680 max,

700 max.

25000 max.

800 max.

80 max.

300 (within the
service life)

engine

The number of switchings of CA-1896M motor is max. 3
with 4-minute interval, between them after that the motar is
subjected to cooling during 15 min.

NOTE. When calculating starter seraice life, take inlo ac-
count only those startings which resulted in accels-
ration of the gas turbine starter to operating speed.

Number of automatic engine
starlings in succession

Number of complete enginc

startings from 12CAM-35
storage battery (without
boostcharging) ..........
. Tachomcter generator:
type ...
purpose ...l
number ........... ...
Relay box:
type ool
PUTPOSE . ... ...
number ................
aperating conditions . ...
. Total consutption of juel
per one engine starling, kg
. Maximum  temperature  of

gases in engine exhaust unit
at starting, “C ............
Time for gaining idling rat-
ing speed (1750450 r pmy
after depressing START bhut-
ton, sec.

not over 4 with 4-minu-
te intervals between start-
ings and a 15-minute
cooling interval alter the
11h starting

15 min.

TH-1 generator with in-
dependent  excitation

al starting, supplies po-
wer to command clements
of relay box (signal re-

lay) developing  voltage
proportionate  to engine
specd

1

[T-4B

automalic a-in and cut-
out of starting units

|

allowable number of ape-
rating cycles 3, with 1-mi-
nute intervals and a 15-
minule  interval  after 5
applications. There should
he no maore than 4 aulo-
matic startings out of 3
relay box cycles

3 man

GY) max,

120 max,
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Fig. 3. C-300M Gas Turbine Starter Fuel System:

{  starting fuci lank; 2 -~ liltcr on_engine; 3 - fuel discharge to TTHPIO-3M pump. 4 {liter on starier: 5 — 1st eleclromagnetic fuel control valve.

& _ THP-3P fuel regulating pump: 7 — THP-3P pump f{ilter: 8 — valve for automatic eliminstion of vapor locks; 9 — Ind electromagnetic fuel conirel

valve: 10 - fuel manifold; It — main burner: 12 — igniter: 13 - main burner return valve; /4 — stomizer; I3 - stasting burnes return valve; 16 - com.
bustion chamber; /7 - engine drain tank; 18 — discharge fo et nozzle edge

COMPRESSOR AIR BLEED SYSTEM IGNITION, ELECTRICAL, CONTROL
AND EMERGENCY STARTING SYSTEMS

(FFig. 4)
11. Air for engine anti-icing system is bled from the follow- 41 Type of ignition .......... vibratory sparking
ing points: 15. Booster coil unit. .
from chamber beliind compressor stage VI to wann a) for engine ............ KIH4-2P1
up gas turbine starter fairing and intet duct detiachable purpose ..o supply of H.T. current to

engine spark plugs
1

struts;

from pressure balance chamber ol compressor front number ...l
casing to heat the inlet guide vane ecdges. supply voltage, V ...... 12 - 28.6
12, Air. for aircraft anti-icing system is bled from the cham- b) for starter ............ Kn-21
ber behind compressor stage V'TH purpose ...l supply of H.T. current to
sllaner spark plugs
number of flanges ... ! number ..ol
amount of air bled at en- supply voltage. V ...... 12-286
gine  nominal  rating, 16. Starting spark plugs:
kgihr [FLEAERT] a) for engine ............ CIMNH-4-3 of electric-cro-
14 Air for supercilarging pres- sion surface-discharge
suriced  cabins  of aircralt type )
is bled from the chamber PUFPOSE o oveireanens ignition of stariing fuel
mver compressor stage V1 at starling engine
number of flanges . ... 1 number ..o 4 (installed in flame tu-
amount ol air bled at en bes Nos. 3, 5, 10, and 12)
gine  nominal  rating. by for starter .......... .. CH-55 AHM type
kgihe 620 £ 20 PUIPOSE . ...t ignition of starting fuel
at starling gas lurbine
N O T EAir flow rates indicated under Items 42 and 43 are starter
corrected to standard atmospheric conditions aumber ... 2
7
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.

I'1g. 4 Diagram of Anti-lcing Device:

I iront casing siruts, 2 — starler fairing channels used for detivering hot air to lairing front scction; 3 -- fairing channels
used for heating entire surface of fairing: 4 - [airing manifold: 5 — diffuser support: 6 — branch pipe for delivery of hot air

to front casing. 7

- air inlet pipe: & - control valve for blceding air from compressor. # —inlet guide vancs; 10 — [roni pressurce

tialance chamber

47. Air blow-off Dband control
mechanism  for by-passing
air from chamber after com-
pressor stage 111:

type oo
air pressure i blow-oif

air, piston

band  confrol  system.

kgisqem ..o ey

air reducer ... 02512700

number ..ol !

clectromagnetic  air val-

VE e 25M

purpose ... ... control of air supply to

bow-off band mechanism
number .ol 1
48, Centrifugal transmilter con-
trolling  compressur air
blow-off band mechanism

type .o LLA-3. centrifugal. single-
duty

purpose ... automatic  operation  at
predetermined engine
speed o clectromagnetic
air valve in air blow-oflf
biand  control  mechanism

{ransmission rativ ...... 1.33

number ... 1

19. Starter exhaust pipe shut-
ter control (not included in
cngine standard cquip-
ment):

[ M3K-2, clectromechanical
number ..ol I
0. Pneumatic contactor:
type oo ITK, membrane
PUFPOSE oo automatic  operation  of

starter cxhaust pipe shut-
ter control mechanism

AIRCRAFT ACCESSORIES

31 Generalors:

VP o FCP-18000&. shunt exci-
tation
PUFPOSE o power supply of aircraft

vlectrical system

sense of rolation ... counter-clockwise

transmission ratio ...... 1.875
number ... 2
32 Air compressor:
type AK-150H
PUTPUSC ..o supply of compressed air

to aircraft pneumatic sy-
stem

sense of rotation ... ... cluckwise

transmission ratio ...... (1.128
number ...l 1
53, Hvdraulic pump:
ype oo 435Bd. plunger
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PUTPOSE vivnvanennnnn, building up pressure in
aircraft hydraulic system

sense of rotation ..., clockwise

transmission ratio ...... 1,468

number ... 1

NOTE. Type AK-150H, 435B® units, T'CP-1B00OM genera-
tors are furnished with engines.

54, Time relay box:

s

type oo A3]l-80 I
PUFPUSE . .iittintiaaaas In-flight sutomalic starf-
ing of engine
number ..., ..., 1
NOTE. A3-60 lime relay box is not furnished with the

engine.
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Chapter II
ENGINE ELECTRICAL EQUIPMENT

The clectrical equipment includes thie sources
of power supplying the aircraft and engine power
consumers, the engine and starler starting units,
as well as the units controlling in-flight cmer-
geney starfing, compressor air blow-ofl svstem
and emergency raling cutling-in equipment.

POWER SOURCES

The D.Cooelectrical system of the aircraft s
sipplied from two TCP-18000M D.C. gencrators
ol 18000 W cach. They are mounted on the air-
crait gearbox.

Lach generator operates in collective with the
fullowing units:  carbon-pile  vollage regulator
PVT-82, reverse current cut-out relay JIMP-GOUAM,
balast resistor LC-18000, stabilizing transformer
TC-OM. The enumerated equipment is located on
the aircraft and used for provision of constant
voltage at different engine speeds, The equipment
protects the sysfem against reverse current dur-
ing shut-down and idling rating of the cngine
(protects the storage batteries from being  dis
clhiarged), ensures parallel operation of the gene-
rators, reduces the amplitude and duration of
voltage fluctuations at engine Lansient ratings.

STARTING ELECTRICAL UNITS

The starting system electrical units comprise
the following components: engine and starter i
tion uitits (four booster coil units K21, one
booster coil KI1-21, four spark plugs CITH-1-3
and two spark plugs CJI-55A1IM), engine fuel
svstem units {electric motor MY-T02A driving the
starting fuel pump), clectromagnetic fuel control
valve, units serving the C-300M fuel-air combus
tion starter (clectric unit M3K-2, pncumatic con
tactor, starting clectric motor CA-189bM, two
clectromagnetic Tuel control valves), and the vuts
ensuring engine starting control (lachometer ge
nerator TI-1. relay box TIT-1B).

The KI1-21 vibratory booster coil is designed
to supply 1LT. current to two CJEASATHM spark

[

plugs ol the C-300M starler and consists of an
induction coil with a breaker connecled to the
primary winding. The spark plugs are connected
(o the induction coil secondary winding.

The vibratory KIIHA-2P1 booster coil units are
designed for LT, current supply to CHIH-4-3 sparl
plugs. They are focated at the bottom side of the
engine (lwo booster coils on the right-hand side
and two on the left-hand side). Each boosler coil
unit serves one spark plug CH-4-3 and com-
prises two induction coils with breakers and sele-
nium amplifiers.

The primary winding of the KIE21 booster
coil and KITT4-21'1 booster coil unit are supplied
with 12 -28.6 V' current.

The CJI-50AHM spark plugs are non-detach-
able, shielded, with ceramic core insulation. They
form a component of the C-300M  turbo-starter
igmiters. The spark plugs ensure ignition of start-
ing fuel by means of spark discharging between
the spark ping central clectrode and igniter dis-
¢hargrer.

The CI 13 spark plugs are of the electric-
crasion surface discharging type. They are also
non-detachable, shielded, with ceramic core insu-
lation. They are designed for ignition of engine
slarting fuet and form component part of the
cngine igniters. Starting fuel is ignited by clectric
sparks  jumping  between the central and  side
clectrodes, The spark plug gap is formed by the
circular surface between the central and  side
clectrodes, which is coated with celectrode material,
diffused by the electro-crosion method. The coat-
ing is renewed during every ground starting of
the engine as a resull of sparking after starting
luel supply is cut off.

The MY-102 clectric motor with series excita-
tion is of special explosion-prool design and ser-
ves to o drive the THHIP-10-3M starting fuel pump.
The electric motar nominal power is 60 W with
the current being 6.6..3,

The M3K 2 clectiie unit comprises a reversibie
clectric motor with cleclromagnetic braking de-
vice and a five-stage planelary reduction gear.
I provides Tor apening (at the beginning of start.
ingy and closing (after starting) of the shuatter
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of the C-300M turbo-siarter exhaust unit. The
M3K-2 electric unit is controlled by means of a
pneumatic conlactor. The pneumalic contactor is
of the membrane type and comprises a contact
device (microswitch). The pncumalic contaclor
switches the M3K-2 electric unit circuit for closing
the turbo-starler exhaust unil shuiter at a pres-
sure in the membrane chamber within 0.4--0.45
kg/sq.cm. (the air is fed from the chamber after
the engine compressor), which corresponds to an
engine speed of 1850 --2050 r.p.m. As the pressure
fed to the membrane chamber drops below
0.35 kg/sq.cm. the pneumatic contactor is switched
over to reverse supply of the motor windings.

The CA-183BbM series excilalion electric molor
is inlended for accelerating the turbo-starter dur-
ing starting. The CA-189DM electric motor is cut
in and out automatically by means of the I1T-413
relay box. Automatic cutting-out of the CA-189hM
electric motor is effected when the starter has
attained 8000—12500 r.p.m.

The electromagnelic fuel valves are used to
turn on fuel supply to the turbo-starter while the
latter is being operated.

ENGINE STARTING CONTROL UNITS

The engine siarting control unils comprise a
tachometer generator and starling relay box
MT-4B.

These units ensure {he required sequence of
slarting operations.

The T/1-1 tachometer generator is a D.C. gene-
rator with independent excilation, designed 1o
cnergize the signal relays, whose voltage is pro-
portional to engine speed.

The tachometer generator is mounted on the
C-300M starler. It starts rotating from the mo-
ment of engine acceleration by the starler and is
turned off when the starter is disengaged.

The IIT-4B starting relay box comprises all
the engine electrical equipment relays, being the
principal commutating device when starting the
engine. Housed inside the starting relay box are
the following units: PMO-4B maximum speed re-
lay, KM-200 contactor for CA-189BM electric mo-
tor control; two PJIH-4 signal relays adjusted to
certain engine speeds, seven intermediate relays
TKES52I1K, automatic starting relay TKES3IIK,
KM-25 contaclor for starting fuel control, KM-100
contactor ol engine ignition system, 4 resistors
for adjusting the signal relays and onc resislor
for adjusting PMO-4B relay. The signal relays
adjusted with respect to the engine r.p.m. operale
in certain succession, being supplied from the
tachometer generator. The signal relays receive
the tachomeler generator pulses and make up a
respective intermediate relay depending on the
engine speed. The intermediate relay, in its turn,
cuts in the respective starting unit of the engine.
Starting of the engine is effected automatically
by pressing the START BUTTON (with the engine

electric syslem preliminarily connected to the air-
craft mains and the engine control lever set in
the IDLING RATING position).

COMPRESSOR AIR BLOW-OFF
SYSTEM CONTROL UNITS

Tlie control units (centrifugal transmitter and
eleciromagnetic air valve) ensure automatic ope-
ration of the compressor blow-off band control
mechanism, opening or closing the tompressor
blow-off porls. ’ .

At a speed of 3800450 r.p.m. the LIJI-3 centri-
fugal transmitter actuates the limit swifch, there-
by cullinF in the electromagnetic air valve circuit.

The clectromagnetic air valve opens compress-
ed air sup(rly (bled from the aircraft afr system
via air reducer 52512700} to the pneumalic me-
chanism of piston lyﬁe, which operates the blow-
off band control mechanism closing the compres-
sor porls, '

At an engine speed ol below 3800+50 rp.m.
the electromagnetic air valve is de-energized, the-
reby cutting off compressed air supply to the
piston pneumalic mechanism. Under fhe ressure
of the spring the mechanism releases the blow-off
band and opens the compressor blow-off ports.

On an inoperative engine the electromagnetic
air valve may be operated (to close the compres-
sor blow-off porls) through pressing a special
bulion located on the righlt-hand top side of the
engine (near the centrifugal transmitter).

In case of fire the engine is shut down, which
is followed by closing the biow-off band and
engine nacelle shutters. This prevents the flame-
suppressing gas from escaping the engine nacelle
space into the atmosphere.

To close the blow-off band concurrently with
cutting-off fuel supply and shilting the engine
control lever to the stop position in case of fire,
provision is made for a ﬂmit swilch of BR2-T40PT
{ype which is interlocked wilh the engine control
lever and electrically connected in series with the
aircralt thermal warning units.

When one of the thermal units operates, the
pilot is aware of the fire by a signal which de-
mands immediate action on the part of the pilot
to shut down the engine. When the engine control
lever is shifted to the STOP position, the limit
switch operates and makes the compressor blow-
off band close.

FUNCTIONING OF ELECTRIC
EQUIPMENT SYSTEM

All the relays, switches and buttons in the
wiring diagram are shown in QFF positions.

The electric equipment system performs the
following operations:

1. Automatic starting of the engine on the
ground.

2. Cold-cranking of the engine.
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3. Cold-cranking of the starter,

4. In-flight starting of the engine.

5. Culting-in the emergency raling.

6. Emergency starling of the engine in the air.

ENGINE AUTOMATIC STARTING
ON GROUND

For automatic slarting of the engine perform
the following operations: ’

1. Open the fuel shut-off valve.

2. Turn on master clectric switch 48 (Fig. 5).

3. Swilch on A3C-25 circuit breaker 49,

4. Start the aircralt booster fuel pumps,

5. Shift the engine control lever to the idling
raling transitional stop.

6. Press STARTING (3AIIYCK) button 239
and release it after one or two seconds.

Afler the above listed operations all the start-
ing units are switched on automaltically in proper
succession, and the engine should smoothly gain
the idling speed in not more than 120 seconds.

When master switch 48 is switched on, with
the A3C-25 circuil breaker 49 cut in, the current
is supplied 1o terminals 2, 3 and & of plug con-
neclor 54 and to the panel with the siarting but-
tons and switches.

Vollage from terminal 2 of plug connector 54
is applied to terminal 6 of relay 60 and, through
pneumatic coniactor 20, to motor 6 of the M3K-2
clectric unit (via lerminals 9 of plug connector
21, ferminal "I'", normally closed contacts and
terminal “B” of the pneumatic contactor, terminal
16 of plug conneclor 2/ lerminal "B of plug
connector § and terminal 3 of plug connector 7).

Electric motor 6 of the M3K-2 clectric unit
starls rolating, thereby opening the C-300M star-
ter exhaust unit shutter. 6 {o 10° before complele
opening of the shutter the signal contacts “"A™
of electric unit 6 gel closed. In this case current
from terminal 3 of plug connector 54, through
terminal “E” of plug connector 8, lerminal 6 of
plug connector 7, contact “A”, and terminal 5 of
plug connector 7 flows tu terminal T of plug
conneclor 8, whence the current is directed via
terminal 11 of plug conneclor 54 to pilot lamp #/
(which flashes up) and to winding terminal 1 of
contactur 58, thereby preparing the cutting-in cir-
cuit of this contactor. In this way contaclor 54
serves as an inferlocking device preventing start-
ing of the C-300M starter when the exhaust unit
shutter is closed. The winding minus of contactor
58 is connecled to the aircraft mains busbar via
contacls 2—3 of relay 60 which operales after
START bution 39 is pressed.

From terminals 4 and 12 of plug connector 54
the voltage is fed to terminal 4 of contactor 57
and terminal 1 of contactor /8.

From terminal 8° of plug connector 34 ihe
voltage is applicd to terminal 2 of relay 6/.

With START butlon 39 pressed down, the cur-
rent flows through the button and terminal 6 of
plug connector 54 to the winding of relay 60

12

(terminal "A™); the minus end of the winding is
permanently connected to the minus of the air-
craft mains.

Relay 60 operates, closing contacts 56, 2+ 3
and 8 -9

Affer button 39 is released, relay 60 remains
in the ON position, since its winding (lerminal
“A") is supplied with current through another
circuit: from terminal 2 of plug connector 54 via
clused contacts 6- -5 of relay 60 and normally
vlosed contacts 5--4 of relay 56, Thus, relay 60
is interlocked. Besides, current from t{erminal 2
of plug conneclor 54 is supplied via closed con-
tacts 6—5 of relay 60 to the excitation winding
of lachometer generator 69 (from terminal 5 of
relay 60 via terminal 6 of plug conneclor 69, and
terminal “T™" of the tachometer generator connec-
tor). The minus end of the tachometer generator
excitation winding is permanently connecled with
the aircraflt mains through terminal “A"™ of its
plug connector, terminal 7 of plug conneclor 65
and terminal 1 of plug connector 54. The vollage
is also applicd {o terminal "A” of relay 62, termi-
nals 2—5 of relay 70, terminal 3 of relay /6 and
to terminals 2 of relays £/, 12 and /7.

The closed contacts of relay 60 make eficctive
the following negative connections with the air-
craft mains: the winding negative end of relay 16
(contact L") through contacts 8 --9; the winding
negative end of contactor 58, the winding negative
end of maximum speed relay PMO-4B and termi-
nal 3 of relay 56 through contacts 2—3.

Consequently, with relay 60 cul in (after pres-
sing START button 39), contactor 58 and then
relay PMO-4B arc actuated with the lielp of the
shut winding which is fed with current from the
power supply circuit (from lerminal 3 of contac-
tor 58 via normally closed contacts 5—4 of relay
61y,

After PMO-4B relay 63 has operated, the ful-
lowing units of the C-300M siarter are pul into
operation:

a) CA-189bM electric molor 66 that begins
to spin the C-300M starter. Simultancously, the
series winding of PMO-4B relay 63 is energized;
this winding is connected in scries with the
CA-189bM clectric motor line.

The compensating winding of the PMO-1B
relay is also put into action being fed from the
power supply mains through tuning resistor 64.
Tuning resislor 64 enables the PMO-4B relay to
he adjusted with respect 1o the CA-189BM clectric
motor cut-out speed. The ampere conductors of
the compensating winding counteract the ampere
conductors of the series winding;

b) the ignition system, since KII1-21 starting
booster coil 68 is paratlel-connected  with  the
CA-189DBM clectric mator;

¢) clectromagnetic fuel valves 67 via relay 60/,
whose windings are supplicd from terminal 4 of
relay 63,

The clectromagnetic fuel valves offer fucl sup-
ply to the C-300M starter. These valves are ener-
gized from terminal 8 of plug connector 54 via
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closed contacts 2—3 of relay 6/, through terminal
3 of plug connector 65, terminal “B™ of their plug
conneclors. With relay 6/ cut in, normally closed
vontacts 5—4 are broken, thereby de-energizing
the shunt winding of relay 63.

Relay 63 remains engaged until the effort pro-
duced by the series winding exceeds the sum of
efforts created by the compensating winding and
spring, which tend to transfer PMO-4B relay 63
to the OFF position.

With the C-300M starler gaining speed, the
turbine power increases, decreasing at the same
time the current consumed by the CA-1896M
cleetric motor and hence the curremt flowing
through the series winding of relay 63.

Therefore, the effort produced by the PMO-4B
relay series winding decreases, which owing to
the action oi the spring and compensating wind-
ing will result in an automatic dropping-out ol
relay 63 and swilching off of the CA-1896M
clectric motor, as soon as the starter is accelerat-
«d to 8000—12500 r.p.n. By that time relay 6/ is
still in the ON position (being fed through con-
tacts 5—G), thus ensuring the operation of the
clectromagnetic fuel valves until the starting auto-
matic control system is entirely de-energized.

When the engine starts rotaling (alter the
hydraulic coupling of the C-300M starter is en-
graged), tachometer generator 69 also begins to
spin, thereby generating vollage in proportion to
the engine speed. The tachometer generator voli-
age is delivered to the windings of signal relays
11 and 12 through terminals *I" and “B" of the
tachometer generalor plug connecior, {erminals
5 and 8 of plug connector 65. From ferminal 8
of plug connector 65 tlie tachometer gencrator
voltage is applied first to the windings of relay /2
via normally closed contacts 5-—-4 of relays 62,
72, 16 (lo terminal 3, if by-passing adjustable
resistor /4, and to terminal 5, if supplied through
resistor 74y,

Thus, at the beginning of engine rotation the
windings of signal relay /2 are cul into the tacho-
meter generator circuit. As the engine reaches a
speed of 220 to 280 r.p.m. the voltage built up by
the tachometer generator becomes sufficient for
operation of relay 12. Signal relay /2 picks up
and supplies current 1o the windings of contactor
57 (to terminal "A") and contactor /8 (to termi-
nal 4) via signal relay closed contacts 2--1 and
normally-closed contacts 2 —1 of relay 72.

Besides, the current is fed to terminal 2 of
relay 76 and terminal “I"" of signal relay plug
connector /9. Contactors 57 and /8 operate and
switch on the ignition system and the slarting
fuel pump (current from the aircraft mains is fed
via terminals 4 and 12 of plug connector 54,
closed contacts 4—3 and | -2 of contactor 57,
terminal 7 of plug connector 2/ and intermediate
plug connectors to booster coil units 28, which
cuts in the ignition system, whereas the closed
comtacts 1---2 of contactor /4, terminal 13 of plug
connector 2/ and the intermediate plug connectors

feed current to the eleciric motor of starting fuel
pumsp 30 and to eleciromagnelic fuel valve 8/).

imultaneously, current is supplied to terminal
1" of plug connector /9. From terminal 1 of
contactor 57 the voltage is applied not only to
the ignition system control, but also to the wind-
ing of relay 16 (terminal “A”), which picks up.
Funclioning of relay /6 breaks its conjacts 5—4
and makes ils conlacts 5—6; therefore, the wind-
ing of signal relay /2 is cut out of the tacho-
meter gencralor circult; instead, the windings of
signal relay // are cul into the circull {one wind-
ing is cut in through resistor 10, the olher —
directly). Closed contacts 3—2 of relay /6 siso
offer another blocking circuit for current supply
to the winding of contactors 57 and /8.

As the cngine speed rises approximately lo
300 r.p.m. relay /! picks up to feed the current
to the winding of relay 70 (terminal “A™) via
closed contacts 2—1 o rel?' /1 and normally
closed conlacts 2—1 of relay 62.

Relay 70 operates and gets interlocked through
its closed contacts 2—3.

Closed contacts 5—6 of relay 70 bring relay
72 into operation, which resuits in breaking con-
tacts 4—5 and making contacts 5—6 of relay 72.
Hence, the windings of relay I/ are cui out of
the tachomeler generator circuit, whereas those
of relay /2 are cut in. This time, one winding of
relay /2 is connected via resisior /5, the other
winding — through resistors /5 and /4.

The operation in question (functioning of relay
/1) was used for opening the [ITP valve in the
AM.3 engine and is not used in 25M-500 engine.

When the engine speed reaches 740-—880 r.p.m.
relay /2 operales for the second time to deliver
current to the winding of relay /7 (terminal “A”)
via closed contacls 2—1 and contacts 2—3 of re-
lay 72. Relay 17 picks up and gets blocked through
its closed contacls 2—3. Broken contacts 5—4 ol
relay /7 cul out the minus line of the windin
of contaclor /8 that drops oul and switches o
the starler fuel pump. The ignition system still
remains cul in to be used for exercising the spark
plugs. Clused contacts 5—6 of relay /7 connect
the winding minus end of relay 62 (contact *b")
to the minus busbar. Relay 62 operates. As a
result of breaking of contacls 54 and making
of conlacts 5—6 of relay 62, relay /2 is cut out
and relay // is cut into the lachomeler generator
circuit via resistors 9 and 10 this time.

When the engine accelerates to 1150—1250
r.p.m. relay 11 operates. In this case, the current
flows to the winding of relay 56 (terminal “A”")
through its closed contacts 2—1 and contacts 2—
3 of relay 62. Relay 56 picks up, thereby breaking
its normally closed contacts ;—4. which results
in cutting out of the winding of automatic start-
ing relay 60 and, hence, in culting out of the
enlire aulomatic starting .rg'stem; the engine igni-
tion system is de-energized, KM-200 contactor 58
is cul off and then relay 6/ drops out, switching
off the starter electromagnetic valves. At this,
the C-300M starter is switched off and the engine
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groceeds with gaining the idling rating speed
y itself, '

Upon starting the engine, at a speed of 1850--
2050 r.p.m., pneumalic contactor 20 acluates (in
response o a pressure rise at the compressor out-
let), thereby making the supply circuit of M3K-2
electric mechanism 6 to close the C-300M starter
exhaust unit shutter. In this case, the current
flows from terminal 2 of plug connector 54
through terminal 9 of plug connector 2/, terminal
“T'™, closed contacl and terminal “A” of the pned-
mnatic contactor plug connector 20, terminal 12
of plug connector 2/, terminal “B" of plug con-
nector 8, terminal 2 of plug connector 7, then
through the clused contacts of the electric unil
to be fed to the electric motor winding. The
clectric motor of M3K-2 unit 6 closcs the C-300M
starler exhaust unit shutter, preventing the starler
from aulorotation in flight. At the same time
signal contacts “A™ of electric unit 6 are opened
by its cam and the supply circuit of contactor 58
is broken. When contacior 58 is swilched off,
starting of the starler with the engine running at
speeds exceeding 1850— 2050 r.p.n. is rendered
impossible. Electric unit 6 also closes the starter
exhaust unit shutler in case master swilch 48 is
turned off. In this case, the current is fed through
lerminal 7 of plug connector 54 to follow the
same way as for operating pneumatic contactor
20,

As soon as the engine gains a speed of
3800+50 r.p.m., centrifugal transmitter 26 func-
tions. Then current is fed from the aircraft mains
(from terminal 5 of plug connector 54, terminals
5 6 and 10 of plug connector 2/) through the
centrifugal transmitter limit smitch to electro-
magnetic air valve 23 that admils compressed air
to the air blow-off band mechanism.

Butlon 24, cut in parallel with the centrifugal
transmitter limil switch, serves to close the blow-
. off band mechanism when the engine is inopera-
tive.

COLD-CRANKING OF ENGINE

Switching on master switch 48 gets the auto-
matic starting system ready for cold-cranking of
the engine. Upon switching on of ENGINE COLD-
CRANKING SWITCIHI 38 current is supplied from
terminal 10 of plug connector 54 to the winding of
relay 56. Relay 56, whose contacts 2 --3 get closcd,
operatles confactor 8% which, in turn, cuts in the
shunt winding of relay 6.3

Upon operation of relay 63 current flows {o
CA-189LM clectric motor 66, booster coil KI1-21
and to the winding of relay 6/ (from its terminal
1). Relay 6/ operates, thereby breaking contacts
5—4 of the PMO-4B relay shunt winding circuit
and closing contacls 2—3 to supply current to
electromagnetic fuel valves 67. Through its closed
vontacts 5--G relay 6/ is blocked. The C-300M
starter gets slarfed and begins cranking the
engine.

1t

Cold-cranking of the engine is stopped by
lurning off swilch 38 which turns off relay 56,
contaclor 58 and relay 6/ — fuel supply to the
starler is cut off.

COLD-CRANKING OF STARTER

To cold-crank the starter it is necessar to
turn on master swiich 48 and STARTER COyLD
CRANKING switch 52. The sequence of operating
processes in the automatic starting system is the
same as after cutting in the ENGINE COLD-
CRANKING switch with the sole difference that
with the STARTER COLD-CRANKING switch
lurned on, the starter electromagnetic fuel valve
circuit is broken. The starter is not supplied with
fuel and is therefore not started.

STARTING ENGINE IN AIR

The engine is started in the air -automatically.
To start the engine in flight, switch on A3C-5
circuit breaker 46 and keep STARTING IN AIR
button 40 pressed for about 2 sec. The positive
from the aircraft mains is applied through the
ST}t\RTING IN AIR button to the following
units:

a) pilot lamp 37 of A3/1-60 time relay /;

b) control winding of ignition system contac-
lors 57 and fuel supply contactor /8 through
terminal 9 of plug connector 54; .

¢) winding of relay 13 via terminal 9 of plug
connector 54, terminal “I'" of plug connector /9,
and terminal 2 of plug connector 5. Relay 13
operates and cnergizes the winding of relay 4
(through its contacts 2—3 and disc switch “A"
contacts “O-HO™). Relay 4 picks up delivering
current through its contacts 2—3 to energize the
winding of relay 3 and through contacts 5—6 to
block relay /3, contactors 57, 18 and pilot lamp
37. In this way, delivery of starting fuel and
high-tension current for ‘igniting the fuel lasts
56.5 scconds.

Relay 3 operates and starts tyﬁe A-2P electric
motor 2 of switch box drive mechanism. Electric
molor 2 begins rotating and turning the switch
box discs. Two seconds later, relay 3 gets blocked
through closed switch contacts “O-HO™ of disc
switch “O" and is kept in that position for 60
seconds.

EMERGENCY STARTING OF ENGINE
IN AIR

Emergency slarting of the engine in the air
is effected through a simultancous supply of start-
ing fuel and high-tension igniting current into
the inoperative engine in flight. In this case,
HHP10-3M starting fuel pump 30 and KIMH4-2P1
booster coil units 28 are fed from the engine
gencrators rotaling at autorotation r.p.m.
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To supply starting fuel and restore the com-
bustion pl:(?chs in the engine press EMERGENCY
ENGINE STARTING IN AIR control button 35.
This will result in cufting in emcrgencr starting
contaclors 30 and 34 which ensure immediate
switching on of the starling fuel pump and igni-
tion sysiem via terminals 2 and 4 ol emergency
starting system plug connector 32.

Notes: 1. The EMERGENCY ENGINE STARTING bulton
should be kept depressed throughout the entire
starting process but not longer than 60 sec.

2. On restarting the cngine in the air by means
of the emergency starting system exercise the
CITH-4-3 spark plugs two times to recondition
them as described in Section | of Chapter V
(sce "Note").

SWITCHING ON EMERGENCY RATING

To switch on the “cmergency” rating ol the
engine, proceed as follows:

1. Turn on A3C-5 circuit breaker 45 if it is
cut out.

2. With the engine operating at the maximum
rating press the switch of the engine “emergency”
raling control mechanism as far as it may go.
This will close the contacts of cmergency rating
control button 43.

.3 Advance the engine control lever —lc;"ﬂkﬁ,—w
emergency” rating stop. : o

D E s e

Note: Prior to taking-off be certain thet the switch -4
ﬁlgl‘nec;““er}'wrge(ltllcy" raling co(;ﬂrol u!d;niamdhm"_'
‘ertical position corresponding to ti
rating preliminary state (guttongﬂt)). the m‘m

- e

4. Alter this is done, current flows from the
aircralt_mains to terminals 2 and 3 of rela u;%tj
via A3C-5 circult breaker 45 and butlon 44, there-
by making the control circult of elgcimmngnetic
valve 36 ready for operation. On pressing button
43 relay 62 picks up, supplying current from the
aircraft mains to the windings of eleciromagnetic
valve 36 through terminal 2 of the plug connector.
The emergency rating conmtrol eleciromagnetic |
valve operates allowing for additionaj . '
:nenl o Itlhe Iu?l l:lmi conirol lever, whic
urn resulls in fue very increase, as well as |
in an increase of the gnrglnef's'.{gt:ibove ]
rated maximum r.p.m. (the negalive Tead of the
cleclromagnet winding is ?eqnlnenlly connected
to the aircraft mains vla terminal | ‘of the plug
conneclor). S 4

The “emergency” rating is swiiched off by
throwing over the switch o he engine eme
rating control mechanism to the aircsalt fyscla
side lhrough 90° from the operating poﬂg.

1]
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Chapter [l
PREPARATION OF ENGINE FOR FLIGHT

PREFLIGHT INSPECTION
AND PREPARATION OF ENGINE
FOR STARTING

When carrying out preflight inspection ol the
engine do the following:

1. Examine fastening of the engie, ils ac-
cessories and piping, and check the fuel and oil
lines for leakage (lcakage of fuel or oil is not
perniissible).

2. When he engine is inoperative, switch on
the “emergency™ rating control mechanism and
cheel the engine control lever for casy movement
irom the CUT-OFF (CTOIl) position {o the
EMERGENCY RATING SPEED stop on the dial
sector of the TTH-285 pump and back. Check also
to sec that the IMH-285G pump lever lits snugly
a ainslt2lhe EMERGENCY RATING SPELED stop
(Fig. 12).

CAUTION! Do not keep the clectromagnet of the ciergenc,
rating control mechanism  energized for more
than 6 min

3. When the engine control lever is set at the
idling rating transitional stop, the lever of the
1IH-285 fuel pump should be located between the
elnd‘ marks on the idling rating sector of the pump
dial.

3a. Inspect the aircraft air intake ducts 1o
get certain that no foreign articles have been left
there. Examine the inlet guide vanes and acces-
sible rolor blades of the compressor for proper
condition.

4. Check fastening of the starter fairing and
exhaust unit, paying particular atlention to air-
tightness of the starter fuel and oil lines (there
should be no leakage of Tuel or oil).

5. Check opening of the air bleed valve gate
when air bleed to the engine anti-icing system
is turned on from the «cockpit. This check is per-
formed visually by watching the position of the
air bleed valve lever.

6. Inspect the compressor air blow-off band
to see that it is open.

16

CAUTION' Do nat start the engine with the air blow-ofi
band closcd.

7. Examine the exhaust unit from the inside
to make sure that no foreign articles have heen
left in the unit. Inspect the turbine blades and
the diaphragm assembly vaunes for condition. When
doing this, check the turbine rotor throngh the
exhaust unil for proper rolation; this is done
manually or by using device 134K-12,

8. Chicek to see that the drain and vent pipes
are nol clogged.

9. Check the fuel shut-off valve Tor proper ope-
ration of its contrul system.

10, Inspect the engine instruments and their
condition.

Nate | Ta check charging of the aircraft storige batlory,
aireraft air systemr and fire extinguishing cquip-
ment, as well as filling of the fuel and ol tanks,
follow the respective instruction issued by Air-
craft Manufacturing Plant.

The herosene tank  trucks should be  furnishied
with felt-silk filters

The tauk truck used for filling the vil system must
have a screen filter with 8100 10000 meshes per
I sqgem

For filling the engine with starting fuel, the tank
truck shonld have o filter whose clement 1< made
af fabric 848 or $3RT

e dispensing gon of the tank truck should he
fitted with @ screen filter having 8100 10000
meshes per 1 osyorn

H, for some reason or olher, the oil was
drained from the engine, then before starting the
engine for the first time, Till the oil tank and do
the following:

(a) fill the line before the pressure stage of
the oil pump unit with oil, checking its Tilling by
draining some oil through the drain valve until
the spray of oil discharged from the valve be-
comes free of air bubbles;

(by fill the line before the pressure stage of
the starter oil pump with oil. To this end, dis-
comiect the pipe, feeding oil to the starling oil
pump. and lev out the air until a solid spray of
oil begins to flow from the open end of the pipe.
After filling the line, connect the oil feed pipe to
the starter oil pump pipe union;
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{¢) [ill the oil sysiem of the starler with vil.
For this purpose disconnect the oil pressure mea-
suring pipe fronw the pipe union of the CH-24A
oil pressure warning unit and cold-crank the
starter in the course of 3 tu & sec unlil a solid
spray of oil begins {o flow through the open end
of the pipe. Having filled the system connect the
pressure measuring pipe to the pipe union of the
CJ1-24A pressure warning unit;

Note: H the oil fails to emerge from the pipe within 3 to
5 sceonds from the heginning of cold-cranking. stop
cranking the starter and find out the canse of ab-
sence of oil pressure,

(d) cold-crank the engine in order to fill its
oil system with oil.

COLD-CRANKING OF STARTER

Cold-cranking of the starter should be perform-
ed in the following sequence:

I. Turn on the master switch.

2. Turn on the STARTER COLD-CRANKING
switch (XOJIOAHAS NPOKPYTKA CTAPTEPA)
and slart simultaneously a stopwalch to check
the working time of the CA-189bM clectric motor.

CAUTION! 1 Stop cranking and turn off the master switeh
not later than 200 sec after the beginning of
slarter cranking.

. To avoid overheating of the CA-189bBM clectric
motor, it is not allowed to cold-crank the star-
ter more than 5 times running. There should
be 1-min intervals between the successive cold-
cranking operations.  Subscquent  cranking
may be performed only afler a 15 nun inter-
val.

3. Do not start to cold-crank the starter before

its rutor has come to a complete standstitl
after the preceding cranking.

12~

COLD-CRANKING OF ENGINE

Cold-cranking of the engine should be per-
fTormed in the following sequence:

1. Check the position of the engine control
lever (1he lever should be in the CUT-OFF posi-
tion).

2. Open the fuel shut-off valve.

3. Turn on the power supply master swilch.

1. Engage the aircraft booster fuel pumps.

5. As soon as the pilot lamp flashes indicat-
ing that the starter exhaust unit shutter is open,
turn on the ENGINE COLD-CRANKING switch
and simultaneously slart a stopwalch to check
the operating lime of the starter and engine.

Alter the above listed operations the starter
should start automatically; then, as soon as its
speed reaches 29,000 r.p.m. (cngagement of the
hydraulic coupling) the starter will begin to crank
the engine.

ATTENTION! If the slarter fails {o start and
the attempt al slarting is accompanied by hurning
in the combustion chamber, cease cold-cranking

of the engine and cold-crank the starter for 10 to
15 sec.

The normal process of engine cold-cranking
is characlerized by the following features:

— in 10 lo 12 sec after turning on the
ENGINE COLD-CRANKING switch, the lamp of
the CH-24A oil pressure warning unit should
flash up;

- working speed of the starler (31,000—
33,500 r.p.m.) should be gained within 28 sec
max.;

— momentary rise of speed during starter
cranking should not exceed 35,000 r.p.m.;

Nutes: | Upon engagement of the sterter hydraulic coupl-
ing which is indicated by the beginning ol en-
gine cranking and should lake place st not less
than 29,000 r.p.m., the starler speed is allowed {»
drup tu 28,000 r.p.m. and the tamp of the CII-24A
oil pressure warning unit Is allowed to fade oul
for 1 uor 2 sec

2 When the starter is running after a speed rise
to 35.000 r.p.m, ils speed is allowed to fluctuate
within 2500 rpsm. in the course. of not more
tiian 10 sec. The peak speed should not be over
35000 r.p.m.

— the temperature of gases in ihe slarter ex-
haust unit during cranking should not exceed
HU0°C;

— the working speed of the starler should be
within 31,000 -33,500 r.p.m._;

— the temperature of gases in the slarter
cxhaust unit at working speed should not exceed
680°C with the temperature of the ambient air up
o + 15°C and 700°C at ambient temperature above
+15°C;

N ote. Before shulting down the starter, the lemperalure
of gascs in the starter exhaust unit is allowed to

rise up to 710°C in the course ol not more than
10 sec;

the time for cranking the engine lo 400
r.p.n. should not exceed 45 sec,

- the oil pressure in the engine at a speed
of from 400 to 600 r.p.m. should be not less than
0.2 kg/sq.cm.

If the readings of the instruments registering
the operation of the starter and engine during
cold-cranking fail to correspond to the above spe-
cified dala, slop cold-cranﬁing the engine, {race
and eliminate all the defecls and then start crank-
ing the engine again.

Cold-cranking of the engine may be slopped
by turning off the ENGINE COLD-CRANKIFQG
switch not later than 80 sec alter the moment
it has becn turned on.

After disconnection of the starter the engine
rotor should keep rotating smoothly until it siops
completely.

CAUTION! 1. Having stopped cold-cranking of the engine
be sure to leave the master switch in the ON
position to avoid overheating of the starler
which may take place when the shutler of ils
exhaust unit is closed.

2 Do not attempt to cold-crank or start the en-
gine beforc its rotor has come to a compleie
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standstill to prevent the ratlchiet cluich from
damage.

3. To avoid overheating of the CA-i89BM clec-
tric motor it is allowed to cold-crank the en-
gine not more than .5 times running, with
4-min intervals between each cranking. Sub-
sequent cranking is allowed to be starled only
after a 15-min interval for cooling.

STARTING ENGINE

I. During starting and operation of the engine
the servicing personnel should keep clear of the
air suction zone (not less than 10 m from the
air intakes) and of the exhaust gas zone (not less
than 50 m from the exhaust unit). :

2. The first starting of a newly installed en-
gine, or of an engine on which maintenance or
assembly operations have been performed, must
be carried out with opened hatches of the power
plant in order to ensure accessibility for inspec-
tion of the engine piping, wiring and assemblies.

CAUTION! It is prohibited to stari the engine wilh the
compressor air blow-off band in closed posilion.

3. The engine should be started by observing
strictly the following sequence of operations;

(a) open the fuel shut-off valve;

(b) turn on the master power supply switch;

(¢) engage thc aircraft booster fuel pumps;

(d) shift the engine control lever to the transi-
tional stop of idling rating;

CAUTION! During starting do not set the engine conlrol le-
ver aliead of the idling rating transitional stop.

(e) press the STARTING ON GROUND button
(3AMYCK HA 3EMIJIE) aiter flashing up of the
pilot lamp which indicates opening of the starter
exhaust unit shutter. Simultaneously start the
stopwatch to check the starter and engine operat-
ing time. After | or 2 sec release the STARTING
ON GROUND button. _

After the above-listed operations the engine
should smoothly gain the idling speed in not
more than 120 seconds.

Note. During startimg it may happen thal individual short
tongues of flame may appear at the exhaust unit
outlet; this should not be regarded as a symptom
of abnormal performance.

4, Having pressed the STARTING ON
GROUND button walch the readings of the instru-
ments to see whether the starter and the engine
have reached the working and idling ratings,
respectively judging by the following lactors:

— within 10 to 12 sec after pressing the but-
ton, the lamp of the starter oil pressure warning
unit must light up;

Note The warning unit] lamp is allowed to fade out for
1 or 2 sec when tic hydraulic coupling gets engaged.

— the starter should gain working spced
within 28 seconds maximum;
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— the momentary rise of speed during crank-
ing should not be over 35,000 r.p.m. and the tem-
perature of gases in the starler exhausl unit
during cranking musl not excced 800°C;

— the working speed of the slarter must be
within 31,000—33,500 r.p.m. and the temperature
of gases in the cxhaust unit must not exceed
680°C and 700°C at ambient temperatures up to
+15°C and above +15°C, respectively;

— the starter operating time from the moment
of pressing the button to discngagement of the
starter must not exceed 80 sec;

— the temperature of gases after the engine
turbine must not exceed 690°C;

— the engine should gain idling speed in nol
more than 120 seconds.

If the readings of the instruments which re-
gister operation of the starter and engine at
starting fail to correspond to the above specified
values, stop the starting cycle by shifting the
engine control lever to the CUT-OFF position and
turning off the masier power supply switch. In
1 or 2 sec {urn on the master power supply
switch again.

Prior to repeating the starting cycle cold-crank
the engine, 1o blow off the fuel remnants. Repeat-
ed starting of the engine should be undertaken
only after having traced and corrected the defect.

5. While the engine is gaining idling speed
check visually whether the fuel is being drained
from the upper drain pipc terminating at the edge
of the exhaust unit. Absense of fuel draining is
an evidence of faulty drain system.

6. If the automatic starting system fails, il is
allowed to start the engine non-automatically.
To effect this, proceed as follows:

(a) turn on the master power supply swilch;

(b) set the engine control lever at the idling
rating transitional stop;

(c) open the fuel shut-off valve and engage
the aircraft booster fuel pumps;

(d) 3 to 4 sec after turning on the master
switch, turn on the ENGINE COLD-CRANKING
switch and start simultaneously the stopwaich
to control the starter and engine operating time,

(e) as soon as the engine gains a speed- of
220—280 r.p.m., press the (STARTING IN AIR)
button (3AINYCK B BO3JYXE) and release the
button in t or 2 sec (il the aircraft engine is
furnished with an A3[-60 time relay box). Ii
there is not time relay box, the STARTING IN

AIR button should not be held pressed for more
than 60 sec;

(f) as soon as the engine develops a speed
of 1150—1250 r.p.m. but not later than 80 sec
after turning on the ENGINE COLD-CRANKING
switch, turn off the latter.

The engine should gain idling speed smoothly
without petering out.

The readings of the instrument which register
the operation of the starter and engine should
be the same as during automalic starting.
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WARMING UP AND TESTING ENGINE
ON THE GROUND

When warming up and testing the engine on
the ground check ils performance both by instru-
ments and aurally.

After starting the engine, do the following:

{. Run the engine at idling rating for one min,

2. Increase engine speed smoothly to 0.8 of
the rated speed (4200%25 r.p.m.) and operale it
al this rating within one min.

While shifting the engine lo this rating do
as follows:

(a) check the speed at which the shutter of
the starter exhaust unit closes (this speed is
determined by going out of the pilot lamp; it must
be from 1850 to 2050 r.p.m.);

(b} check the speed at which the air blow-off
band closes the ports (this speed is determined
by closing of the aircraft shutters).

3. Smoothly increase engine speed to the maxi-
mum rating (in the course of not less than 1 min)
and keep it at this rating for not less than 8 or
10 sec to check engine perlormance.

CAUTION! 1. When testing the engine do not bring ils
speed to the maximum rating earlier than
3 min after the congine has gained Idling
rating.

2. When the cngine speed is being gradually
changed from the idling to the maximum rat-
ing, a momentary rise of the gas temperature
after the turbine is allowable; the temperatu-
re may rise as high as 720° with subsequent
gradual dropping to the specified value for
a period of 1 to 1.5 min.

3. Duration of continuous engine operation at
the maximum rating should not be over 8 mi.
Repeated shifting of the engine to the maxi-
mum rating is allowed after 10-min operation
at normal rating, or 5-min operalion at not
more than 0.8 normal rating.

4. When the cngine runs at the maximum rat-
ing (hoth on the ground and in the air) it
is not allowed to blecd air into lhe aircralt
anti-icing system.

5. 1t is prohibited to shift the engine under test
to the cmergency raling.

4. By moving smoothly (in 25 to 30 sec) the
engine control lever, shift the engine to the idling
rating, checking its performance at intermediate
ratings and the specd at which the compressor air
blow-off band opens the ports (3800+50 r.p.n).
At intermediate ratings the engine should run
smoothly without shaking and without blowing
the flame out of the exhaust unit. The engine
speed at which the air blow-off band closes the
ports may be higher than the speed of opening
the poris by not more than 50 r.p.m.

CAUTION! Do not move the cngine control lever behind
the iransitional stop of the idling raling.

5. Check acccleration of the engine having
previously worked it at idling rating for not less

than 1 min. To check the engine acceleration do
the following:

(a) advance the engine control lever smoothly
(in the course of 1 or 2 sec) from the transitional
stop of the idling rating to the maximum speed
stop. The engine should gain a speed of 4700%
+50 r.p.m. in nol more than 17 sec. At an am-
bient air temperature below +15°C the engine
should be accelerated to a speed by 50 r.p m. less
than the adjusted maximum speed, and the accele-
ration time must last not more than 15.5 seconds.

Note. In case the engine maximum speed is intentionally
reduced because of the fuel pump output limitations,
the specd actually gained by the engine, when the
engine control lever has been smoothly advanced
to the maximum rating stop, is considered as the
adjusted maximum raling speed,

During acceleralion the temperature of the
gases is allowed to rise not above 740°C. This
may be accompanied by individual shorl tongues
of flame at the exhaust unit outlet; engine speed
is allowed to rise not more than 4800 r.p.m. after
which it must drop to the maximum speed within
5 to 7 sec;

(b) after operating the engine at maximum
rating (in the case of an ambient air temperature
below minus 15°C the engine maximum rating
speed will be lower than 470050 r.p.m., (see
Fig. 8), shift the engine control lever within | or
1.5 sec to the idling rating transitional stop, there-
by reducing the engine speed to 175050 r.p.m.
At intermediate ratings the engine should work
smoothly without flameout or smoking;

- (c) check the time required for acceleration
of the engine from 175050 r.p.m. to 3000 r.p.m.
This time should be not less than 7 sec;

N ote. When checking acceleration of the engine to any of
the intermediale ratings, the engine specd is allowed
to rise not more than 200 r.p.m. above the rated
value of the given rating; ’

(d) check the acccleration time from 3500 to
470050 r.p.m. The acceleration time within this
range should be from 12 to 15 sec.

Readings of the instruments which indicate
normal performance of the engine being checked
on the ground are given in Table 1.

STOPPING ENGINE

When stopping the engine which runs at any
rating, reduce at first its speed gradually to
2500—3500 r.p.m. and keep it at that speed 1 or
9 min to cool it down; then shift the engine
control lever all the way to the CUT-OFF posi-
tion and turn off the master switch.

Note. After taxiing over the airfield it is allowed to stop
the engine without letting it cool down at 2500-—3500
r.p.m.
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Table |
INSTRUMENT READINGS FOR NORMAL ENGINE PERFORMANCE DURING GROUND TESTS
. Fuel pres- Qil Time of
Engine RPM sure before Temperaiure of gases, continuous
. raling e maln burn- °C pressire inlet tempera- nperation,
ors, kg/sq.cm kg/sq.un' ture, °C ! min
|
+16 o
Emergency 4900 © 790 max. 35 415 from —40 2
40 |
) to{-80°C |
Maximum 4700450 700 max. N ) Same ’ 8
710 max.
with cngine anti-icing system
control valve ON (not over 720
during 15 min after engine
starting)
Nominal 4426+25 66 max. max. 35 456 Same 60
6256 max.
when air is
bled into alreraft anti-iclng
sysiein
0.8 nominal 420025 540 max. 35 45 Same nol restricted
dtl=ng 17504 50 26 max. 500 max. at least | Same not restricled
rating

After shutting off the engine do as follows:

1. With the rotor revolving due lo inertia lisl-
en to the engine to detect any unusual noises
and check for ease of rotation while the rotor is
gradually slowing down from 175050 r.p.m. {o
a complete standstill. This time should be not
less than 2 min.

Notes: |. Ease of rotation should be checked when the
engine is warm.
2. After shuiting off the engine and during rola-
tion by inertla a clicking nolse of the ratchet
coupling pawls should be heard.

Should any foreign noises be detected trace
their cause by turning the rotor manually or by
cold-cranking the engine once or twice up to 100
or 200 r.p.m.

It is not allowed to start the cngine without
first tracing and climinating the cause of foreign
noise.

2. Check to see that there is no smoking from
the exhaust unit. Smoking is usually caused by
faulty flow-off valve (sce Fig. 3a).

3. Swiich off the aircrait booster pumps (aiter
stopping all the engines) and close the fucl sys-
tem shut-off valve.
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4, Close the inlet duct and the engine exhausl
unit with dummy covers. The exhaust unit should
be closed only after the surface of the engine has
cooled down 1o approximately 60 to 80°C as fell
by hand.

Emergency stopping of the engine is done by
quickly shifting the engine control lever to the

UT-OFF position; this should be resorled in
the following cases only:

— al abrupt oil pressure drop at the engine
inlet;

— at fire-hazardous fuel or oil leakage,

— when the lemperature of the gases after
the turbine rises above the permissible level;

— at abnormal flame discharge from ihe ex-
haust unit;

— when foreign noises are detected in the
running cngine;

— when the engine starts shaking;

— at ice formation in the engine inlet duct;

— when the aireralt siarts moving suddenly
from the parking ground due {o failure of the
brakes or braking chocks during ground tests.
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Chapter 1V
OPERATION OF ENGINE IN FLIGHT

1. The aircraft may be allowed to taxi at any
engine speed, from idling reting to nominal ral-
ing, provided the readings of the Instruments are
as specified for the given rating.

CAUTION! 1, It is nol recommended to operate in the spvcd'

range from 3780 to 3920 r.p.n. as within this
range the engine may run irregularly duc to
periodical orcnlng and closing of the com-
ressor air blow-off hand.

2. Do not shift the engine control lever beyond
the transitional stop of the ldling rating lowards
lower speed with subsequent abrupt shifting
of the lever towards higher speed since this
results In undue rise of the lemperalure of
gases after the turbine, If the engine control
lever is shifled beyond the transitional stop
of the Idling rating and the cngine speed |s
reduced below 1660 r.p.m., It 15 allowed o
smoothly shift the lever to set the engine to Idl-
ing sating again. The {emperalure of gases
alter the {urbine should not exceed 630°C.

2. laving warmed up and tesled the engine
on the parking ground, shift the engine control
lever smoolhly to increase the engine speed to
such a maximum which is permitted by the wheel
brakes of the aircraft (sec that the latier Is held
firmly in place), and check promptly the instru-
ment readings to see that the temperature of
gases after the turbine, the oil inlet temperature
and pressure correspond to the engine speed data
specified in Table 1.

CAUTION! Prior to laking-off be certain that the lever
swilch of the engine “emergency” raling control
mechanism is in the vertical position which pre-
pares the cngine for application of {lie emergen-
cy rating.

Having ascerlained {hat the engine runs nor-
mally, procced with taking the aircraft Into the
air.

CAUTION! 1. Taxiing of the aircraft for more than 3 min
is sufficient for normal warming up of ihe
engine.

2. If the aircraft Is to be taken off Immedialely
after starting the cngine, the laller should be
shifted 1o the maximum rating ot earlicr {han
3 min after setting up of the Idling raling.

3. Having taken off and gained allitude, bul not

later than 8 min sfier reaching the maximum-

rating, shift the engine to the normal or so-
mewhal lower rating.

If one of the engines has [ailed durin% taking-
off, it is permissible lo resorl to swilching the
engine lo the “cmergency” rating.

Note Do not use the “emergency” rating at an amblent
alr temperatuse below  15°C, for thie cnglne speed
and thrust characteristics at this rating wnder the
above condittons do not differ from those al the
maxlmum rating. This Is caused by the limlted oul-
put of the cngine fuel supply cquipment at very low
temperalures.

To switch the “emergency” rating ol the en-
gine, proceed as follows:

(a) press the lever swilch of the “emergency”
rating control mechanism of the engine, running
at the maximum rating, as far as it -‘will go;

(b) shift the anine conirol lever to the
“emcrgency” raling slop;

(c) when operation at the “emergency” raling
is over, but not later than in 2 min after switching
the engine fo the “emergency” rating, sct the
engline at the nominal rating and throw off the
lever switch of the “emerﬁencr‘ rating control
mechanism to the aircraft luselage side through
90° from the operating position, thereby switching
olf the "emergencr' rating control mechanism. The
“emorgency” rating control mechanism electro-
magnet should not be kept energized for more
than 6 minules.

Notes: |. After operation at the "cmergency” rating re-
move the engine from the alrcraft snd make a
record in (he englne Service Log of the enginc
speed, exhaust gas temperature, ducation and
clrcumstances concerning operation of the engl-
ne at the “emergencr rating.

2, After operation at {he “emergency” rating ihe
engine may be run for 20 min. at the nominal
rating and for & min. at transient speed.

LEVEL FLIGHT

1. Level flight is allowed at any engine ral-
ing except the speed range between 37803920
r.p.m. ,

2. The flying time at all the ratings including
the normal reting is not restricied, The flyin
time at the maximum rating should not excee
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8 min and the repeated use of the maximum rat-
ing may be permitted only after 10 min of engine
operation at the nominal rating or 5 min al a
speed not aver 0.8 nominal rating.

CAUTION! Under no circumstances should the engince be
worked with the air blow-off band opened at
ratings excecding the nominal rating. This may
happen as a result of some deficiency in the
blow-off band control system. Engine operating
time at nominal rating with the blow-off band
opened shuuld not exceed 8 min. The nominal
rating may he used again only after 10 min of
operation at 0.8 nominal rating.

3. To avoid spontancous blow-out of both en-
gines in flighi becausc of possible surging, shift
the engine control lever of each engine separately.

Note I surge oceurs in the engine al an altitude up (o

3000 m, shift the engine control lever immediately
to the idling rating position, keep it there for 4 or
3 sec, then slowly advance the engine control lever
lo obtain the required engine rating. When doing
this sce that the engine accelerates smoothly, without
petering-out. Should surging still take place, move
the engine control lever to the CUT-OFF pusition
and press the STARTING IN AIR button at onee
to start the engine anew,
1 surge occurs in the engine at altitudes over 3000 mm,
immediatcly shift the engine control fever to the
CUT-OFF position and restart the engine at once
by pressing the STARTING IN AIR button.

4. The readings of the instruments which con-
irol engine performance must nol be beyond the
limits specified in Table 2.

Table 2
INSTRUMENT READINGS FOR NORMAL ENGINE PERFORMANCE IN FLIGHT
l
Fuel pres- QGil i Time of
Engine RPM sure before Temperature of gases, : A continuous
rating o main burn- °C ressure inlet temnera- operation,
ors, kgfsg.cm L?);;‘l";' mk:ﬂ:;"q‘%& min
| }
+15 ; . .
Emergency 1900 40 . ! 790 masx. i 3.5—1.5 i from —40 2
- | to he verified in the course oi to +80°C !
‘ flight tests ,
Maximum 4700450 ! 720 max. 3.5—45 Same 8
v to be verified as expericnce
' is gained;
740 max.
with engine anti-icing system
i control valve ON (to be '
+ verified as service experience } X
! is gained) |
Nominal 142525 ’1 615 max. 3515 I Same © not restricted
625 max. ' :
while air is bled into aircralt [ i
| anti-icing system | !
0.8 nominal 1200-£25 540 max. . 3.5—45 Same ' not restricted

CAUTION! If the instrument readings in flight are other
than specified in the Table, cut down the engine
speed immediately and set up a new rating.

5. Shifting of the engine from any intermediate
rating to the maximum rating should be per-
formed in not less than | or 2 sec.

In this case the limiting condilions with re-
spect to the rise in speed and temperature of
gases after the {urbine are the same as those
prescribed for testing engine acceleration on the
ground.

CAUTION! I surge oceurs in {lic engine when the latler is
shifted from an intermediate to the maximum
rating, turn the engine control lever immediately
alt the way to the CUT-OFT paosition, then move
it on the {ransilional idling rating stop and im-
mediately press the STARTING IN AIR bulton.
If the engine speed reduces after this and he-
cories lower than the speed of the idling rating,
and the temperalure, of gases after the turbine ri-
ses up to 690°C. shul off the engine at once. I,
however, the engine starts working at idling rat-
ing with a reasonable temperalure of the gases,
move the engine confrol lever slowly to shift the
engine to the required rating. After the flight
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trace the cause of the trouble and eliminate the
defect.

6. In flight, the engine spced is allowed to
reach 4770 r.p.m.

7. IT surge begins when the engine runs at
the maximum rating cut down the engine speed
by the engine control lever until the surge ceases,
trace and eliminate the cause of the trouble afler
the flight.

SWITCHING OFF AND RESTARTING
ENGINE IN FLIGHT

. To switeh off the engine in flight proceed
as follows:

(a) throttle down the engine at first to 2500—
3500 r.p.m. (but not lower than {o the altitude
idling speed) and allow it to run at this speed
for not less than | min for cooling;

(b) as the engine is cooled down shift the
engine control lever all the way lo the CUT-OFF
position;
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(c) turn off the aircrafl booster fuel pumps
(if this is required by the conditions of the
flight);

(d) close the fuel shut-off valve (if it is re-
quired by the conditions of the flight).

2. In emergency cases indicated below, shut
off the engine by shifting quickly the engine
control lever from the initial position to the CUT-
OFF posilion and close the fuel shut-off valve.

The following symptoms should be regarded
as emergency situations:

— violent shaking;

— abrupt rise of the temperature of gases aller
the turbine in excess of the permissigle limits;

— abrupt oil pressurc drop at the cngine inlet
below the permissible limit;

— breaking oul of fire.

3. Starting of the engine in the air should be
performed at altitudes not exceeding 10,000 m
at indicated flying speeds of at least 400 km/hr
and at an autorotation speed within 900—1100
r.pam.

When the engine is started in the air, the
readings of the inslrumenis measuring the tem-
perature of the gases afler the turbine and the
oil pressure in the engine should be the same as
when slarting the engine on the ground.

4. When starling the cngine in the air follow
the order of operations given below:

(a) open the fuel shut-off valve (if closed);

(b) check the position of the engine control
lever (it must be in the CUT-OFF position) and
swilch on the automalic fuel feed system (if it
was OFF);

(¢) turn on the master switch, press the
STARTING IN AIR button and siart the stop-
watch simultaneously.

If the aircraft is furnished with an A3J-60
time relay box, release the STARTING IN AIR
button in | or 2 sec.

Make use of the A3-60 relay pilot lamp {o
see thatl the relay box is properly operating.

Notes: 1. Prior to pressing the STARTING IN AIR button
check to sce that the fuel is not thrown out of
the engine exhaust unit. 1f otherwise, force the
engine control lever home to the CUT-OFF po-
sition and blow off the engine al the aulorota-
tion speed.

2. 1f the aircraft is not equipped with an A31-G0
time relay box or the engine automatic starling
system has failed (the pilot lamp is dead), keep
the STARTING IN AIR bulton depressed
throughout the starting process but not longer
than 60 sec;

(d) G or 8 sec after pressing the STARTING
IN AIR buiton move the engine control lever to
the idling rating stop and watch the engine speed
risc.

If the engine speed rises slowly within the
speed range from 1300 to 2100 r.p.m. move the
engine control lever a litile back. If the specd
increases quickly and steadily, release the START-
ING IN AIR button and cut out the master
swilch;

(e) if the engine speed fails to rise within
60 sec after pressing the STARTING IN AIR

butlon, engine starting should be stopped, for
which purpose it is necessary to release the
STARTING IN AIR button and move the engine
control lever o the CUT-OFF position.

Before the next attempt at starting blow the
engine at the autorotation speed for not less than
2 or 3 min to climinate throwing-out of fuel from
the exhaust unit.

ATTENTION! 1. When starting the engine in
the air NEVER press the STARTING ON
GROUND button.

2. The maximum speed of the engine should
be attained not earlier than 3 min after develop-
ing {he idling speed.

Notle. The permissible number of startings in the air should
be reckoned on the basis of the specified consumption
of the starting fuel per starting which i{s nol over
4 lif. on the ground and not over 0.75 /lit. in the air.

5. Should the engine flame out by itself in
flight, shift immediately the engine control lever
all the way to the CUT-OFF position and alter
blowing ihe engine for 2—3 min (due to autoro-
tation of the rotor) starl the engine again as
described above.

EMERGENCY STARTING

Starting the engine in the air by means of the
cmergency starting system is resorted to in the
case of spontaneous flame-out of both engines in
flight if the engines cannot be started from the
aircraft mnains because of discharge of the storage
batierics or mallunctioning of the main starting
system. ) .

The sequence of engine starting operations to
be observed is the same as that of ordinary start-
ing of the engine in flight with the sole difference
that instead of the STARTING IN AIR button
the EMERGENCY ENGINE STARTING button
is pressed and kept it in that position for the
cntire process of starting but not longer than
60 sec.

ATTENTION! The higher the engine autoroté-
tion speed Lhe more reliable starting of the engine
in flight.

CAUTION! Sce that the engine generators are off prior to
pressing the EMERGENCY STARTING button.
On restarting the engine in the air by means of
the cmergency starting system, supply H.T. cur-
rent to the CITH-4-3 spark plugs to recondition
them in compliance with Section |, of Chapter V.

Notes: I. With the engine operating al a stable rating
the engine r.p.m. are allowed to flucluate within
the following limits:

(a) at a speed above 3800 r.p.m. — nol more
than =15 r.pm.;

(b) at a speed below 3800 r.p.m.— not more
than %25 r.p.m.;

(c) within the speed range from 3300 lo 3500
r.p.m. (which corresponds to the engine au-
tomalic control) —not more than =30
r.p.m.
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2. FFuel pressure  fluctuations should not exceed
+0.3 kg/sq.cm upstream of the fuel pumps and
+3 kg/sq.cm In the primary manifold.

3. The emerging rating spced is recorded in the
engine Service Log and it must be within 4915
to 4860 r.p.m.

PECULIARITIES OF ENGINE SERVICE
IN WINTER

1. The anti-icing device (see Fig. 4) should hc
operating if the engines are run on the ground
under conditions of high humidity at an ambient
temperature of from +5°C to —5°C or in the case
of ice formation at the engine intakes.

I ice formation is probable in {he flight,
switch on the anti-icing facililies of {he engines
and aircraft air intake ducts. As soon as the air-
craft leaves the dangerous area, cut off the anti-
icing system of the engines and aircraft air intake
ducts.

2. Do not start the engine if ice is found on
the internal surface of the engine intake. In this
case make use of a heater to remove the ice before
starting the engine.

3. Each time prior to starting the engine make
surc {he rotor blades are nol frozen 1o the
compressor middle casing, for which purposc
check the engine rotor for easy rotation, turning
the rolor manuaily or by means of device 134)K-12
applied to the turbine rotor blades.

If the compressor rotor blades are frozen warm
up the compressor middle casing from the bottom
using a heater.

4. Before starting the engine at an air lempe-
rature below — 10°C, warm up the starter by 2
or 3 preliminary startings, accelerating the engine
to 8000—15000 r.p.m. each time.

Note. To preclude starter exhaust gas temperalure from
further excessive increase during preliminary slarts,
shut off the starter when the gas temperature in the
starter exhaust unit rises to 600°C.

5. To facilitate starting of the engine at am-
bient {emperatures below — 25°C dilule the oil
with 16—18 per cent (involume) of non-ethylated
gasoline B-70 (USSR Standard I'OCT 1012-54).
B-70 gasoline may be substituled by starting
fuel which consists of gasoline 5-70 and 1% (by
weight) of MK-8 grade or transformer oil.

The above stated oil dilution must be carried
out if the engine is supposed to stand idle for a
long period of time under condilions which may
cause thickening of oil.

The operation should be performed in the fol-
lowing way not later than 20 to 30 min after stop-
ping the engine:

(a) measure the oil quantity in the tank using
a slick gauge; .

(b) referring {o Table 3, find out the required
quantity of gasoline I-70, pour the gasoline into
the tank and stir the contents thorougly with the
stick gauge.

2%

Table 3
OIL DILUTION TABLE
Amount of oil in oil Required amount of
tank, /it gasoline B-70, lit

16 3.6
17 37
18 3.9
19 4.]
20 43
2] 4.4
22 16
23 418
24 49

5.1

25 |

Notes: 1. The amount of gasoline B-70 is laken for the
entire anount of oil in the engine oil system.

2. The mixture qlmntit¥ should not exceed the
amount of oil usually emrloycd for the oil
system in compliance with the aircraft Mainten-
dhce Instructions.

3. The gasoline entircly cvaporates from the oil
within two hours of cngine operalion al work-
ing rating. If the enginc is to be run on diluled
oil for less than for 2 hours, add gasoline into
the oil tank in such amounts as prescribed by
the chart in Fig. 6. The chart is {o be verificd
as service experience is gained;

(c) start the engine as outlined in Section 4
of Chapter 11l and allow it to run for 3 or 4 min
at a speed from 3000 to 3500 r.p.mn.;

(d) after stopping the cngine, cold-crank it
for 50 to 60 sec to fill the starier oil system with
diluted oil.

Tminutes

Fig. 6. Chart for Determining Amount of Gasoline Added
into Oil Tank Depending on Engine Operating Time with
Diluted Oil:

Tuin - cngine operating time. minutes; Qqit — smount of gasolinc
added into oil tank; /—amount of oll ln tank prior to dilution, litres

This operation over, lhe engine is considered
ready for starting al ambien! air temperature
down to —40°C. -

G. If the ambient air temperature is below — 40°C,
drain the oil from the engine (see Fig. 7).
Under this condition the enginc must be filled
with oil, heated to 60—80°C, after warming-up
the starter and before starling the engine proper.
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7. While starting the engine, be cerlain that
the fuel filler is not clogged (nol frozen).

Should the fuel filter be frozen up, heat it
with warm air, drain off the condensate, heat the
filtering elements and dry them up with warm
air or replace with new ones. )

i
Fig. 7. Flow-Off Valve:

[ pipe union for fucl pressure supply irom cham-

ber  before dls(ribmlns valve: 2--main manilold

flow-olf pipe unlon: 3 - pipe unlon for dralning

fuel into dralw tank: 4 — plpe unlon for delivering
aud draintng fuel from primary manifold

8. When slarting a cold engine, do not allow
the oil pressure {o exceed 6 kg/sq.cnt.

9. With the engine running, take care {hat the
fuel pressurc before the burners is not above
GG kg/sq. cm. Reduce the engine r.p.m. if other-
wisc.

10. Al an -ambient air temperature below
—15°C the engine maximum speed on the ground

and at flight altitudes up to 2000 m is limited
by the adjustment of the fuel pump maximum
output (see “Chart for Limitaticn of Engine
Maximum R.P.M. Depending on Ambient Air
Temperalure” shown in Fig. 8?.

" neam. -
47l —
woo] —- -~ 1 —1- }-—} - v‘\.' I [ T
IT9 -1
. o ‘\ T
4500 - e -
S S O O I N ]
SINC |
440001 — - \\
4300 - N
[ o )
BT g B S R R

Fig. 8. Chart for Limitation of Engine Maximum RP.M.
Depending on Ambicnt Air Temperature on Ground:

I -— permissible lower limil of maximum R.P.M.. // —nominal valucs
of moxlmum R.P.M. n.r.p.nt; tyg -- temperature of smbient alr

il. Prior lo stopping the engine let il cool
down at a speed of from 2500 lo 3500 r.p.m. for
| or 2 min to preclude the engine hot parts from
distortion, *

12. To prevent snow or rain water from get-
{ing into the engine after it Is shut down, close
the engine intake, exhaust unit jet nozzle and
starter exhaust unit outlet with dummy covers.
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Chapter V
CARE OF ENGINE

Reliable operation of the engine in the course
of its service life is guaranteed only under the
stipulation that the flying and mainlenance per-
sonnel adhere to the operating rules oullined in
this Manual, efficiently perform the preflight and
postflight inspections and carry out the scheduoled
mainienance operations on the engine in due time,

Before commencing  scheduled  maintenance
operalions on the slarter, protect the compressor
intake with special pads or by meaus of a canvas
cover.

Maintenance operalions are performed on the
engine at ihe following specified inlervals:

— after the first start of a newly installed
engine;

— afler the maiden check flight of the air-
crait powered by newly installed enginc;

— after cach lwently five hours of operatiot

— after each fifty hours of operation;

— after cach one hundred liours of operalion.

The maintenance operations after 25, 50, and
100 hours of service may be performed 5 hours
before or after the iime comes around, simultane-
ously with the maintenance operations on the
aircraft.

The mainlenance operalions must be carried
out only by the use of the tool set furnished with
the engine. The date and scope of the mainlenance
work should be entered in the Engine Service Log.

Before actual mainlenance or assembly work
being performed on the engine it is necessary to
prevent any foreign objects from getting into the
compressor by closing the air blow-off band (hav-
ing previously opened the aircraft shulters), for
which purpose press the button, then fix the band
mechanism in this position by screwing the wing
nut on the stud of the mechanism.

While performing any maintenance or assemb-
ly work replace all the removed locks, gaskels
and sealing rings by new ones, taking them from
the individual set of engine spare parts. The nuts
and screws of flange cannections should be screw-
ed on and off evenly and in a definite sequence
(at first diametrically opposite, then along the
perpendicular diameter, elc.).

Upon completion of work examine the engine
compartment, remove any forcign articles, and,
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before closing the aircrafl engine nacelle shutter,

open the air blow-off band (for this purposc press

the button and screw off the wing nut).

Afler the maintenance and assembly opera-
tions on the engine are over, start the engine
withh ihe cngine nacelie shutlers open to offer
a possibility of checking the tightness of those
fucl and oil system, joints of which were disas-
sembled during maintenance operatlions.

Note After starting the cengine in the air by means of
the ctnergency starling system exercise the CI1H-4-3
spark plugs {wo times to recondition them. For this
purpose disengage the power supply plug connector
of the 1THP-10-3M pump and press the STARTING
IN AIR bulton for 8 or 10 sec. Alter this operation
is performed twice join the [THP-10-3M pump power
supply plug connector.

POSTFLIGHT INSPECTION

Postflight inspection of the engine is to be
carricd out atl the end of each flying day, being
one of the most principal cares of the enginc.

It is well io remember that readiness of the
engine for further flights depends entirely on the
quality of its posiflight inspection.

The postilight inspection should include the
following operations:

1. Examinc and check:

a) engine-lo-aircraft atfachment fittings for
cracks, proper condition of parts and salely con-
nections;

b) engine intake ducl, starter fairing, starter
exhaust unit, inlet guide vanes and compressor
blades (if accessible for examination). See to it
that these parls and assemblies arc not damaged,
{hat the engine intake duct is free from dirt, ice
or other foreign matlter;

¢) engine jet nozzle, turbine blades and nozzle
diaphragm vanes for proper conditions;

d) compressor rear casing in vicinity of the
igniters, the plugs (if installed instead of ignit-
ers), and combustion chamber casing (in the bol-
tom section particularly). See to it thal these
assemblies hear on traces of overheating:

¢) all the accessories and piping for secure
fastening and locking: tightness of oil, fucl and
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compressed air pipelines. All hydraulic system
pipeline connections with hydraulic pump should
be checked for proper tightness. Replace the rub-
ber rings if leaks are detected in the rubbersealed
joints of the pipelines. After replacement and re-
pair of all the faulty joint elements start the
engine o make sure tl‘lat the joints are tight
cnough.

CAUTION! If fucl was drained from the engine fucl syslem,
it is necessary to slush the system as oullined
in. Chapter “Engine Slushing "and Deslushing”,

f) engine drain system for leaking oil and
fuel pipe conneclions. See that the pipelines car-
rying fuel from the combustion chamber casing,
nozzle diaphragm assembly and fuel pump hous-
ings are not clogged or damaged.

2. Measure iuel consumption. Bear in mind
that it should not exceed 1.5 kg/fir. The measure-
ment must be taken after the engine has operated
at a speed of 2200 to 3000 r.p.m.

3. Follow the respective Instructions of the
Aircraft Manufacturing Plant when f{illing the
fuel and oil tanks or when checking the storage
balteries.

After the postflight inspection is over, open
{he compressor air blow-off band before closing
the aircraft shutters.

MAINTENANCE OPERATIONS
AFTER FIRST START
OF NEWLY INSTALLED ENGINE

After the first starl of a newly installed en-
gine and its run-up test at all the ratings, proce-
-ed as follows:

1. Carry out the operations listed in Item 1 of
the preceding seclion.

9. Remove and examine the engine inlet oil
filter (Fig. 9).

For this purpose, unscrew the wing nut se-
curing the cover lo the oil filter casing.

If metal dust or chips are detected on the
filter element or casing interior, clean the filter,
and after giving the engine another run-up test
check it for the second time. Ii the filter is clean,
the engine is admitted for further service.

MAINTENANCE OPERATIONS
AFTER MAIDEN CHECK FLIGHT
OF AIRCRAFT POWERED BY NEWLY
INSTALLED ENGINE

1. Perform the operations described in Section
“Engine Postflight Inspection™ of this Chapter.
9. Remove, examine and clean the engine in-
let fuel filter as it is specified by the Aircraft
Manufacturing Plant Instructions.
Note The airerait fuel filter installed at the enginc inlel

(Ref. No. 6 in Fig. 1) should separate particles up
to 20—25 pC in sizc.

3. Remove, examine and wash in case of neces-
sity the external surface of the oil filier in the
following way:

{ 2 3 4 5 8 7 6

m;

/
L£
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-]

TN

Fig. 9. OIl Filter:

! — filter element; 2— salety ball valve; 8— handle; 4 — central tie
rod; 5-- filter cover; :.— rzfu]n valve; 7 —locking ring; 8 — filter

{rame; fliter casing

a) rinse the filtering elements along with the
cover In a bath filled with gasoline, having closed
the oil outlet hole with a rubber plug; -

b) blow dry the filter with compressed air at
a pressure not over 3 kg/sq.cm. Prior to airblast-
ing the filter bleed some air from the compressed
air bottlc to expel dirt and moisture from the
botile and pipeline;

¢) thoroughly wash the oil filter well with
clean gasoline. ¢

ROUTINE MAINTENANCE AFTER
EVERY 26 HOURS OF OPERATION

l. Carry out the maintenance operations pre-
scribed in Section 3, with the exception of ltem 3.

2. Check the pipeline connections of the distri-
buting valve ancr acceleration control unit of the
[TH-155 pump for tightness.

3. Inspect and check the entire engine control
system linkage for excessive play in the joints.
When required, lubricate the engine contro link-
age.

4. Inspect the inlet filters of the MH-156 and
[TH-285 pumps.

n
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ROUTINE MAINTENANCE AFTER
EVERY 50 HOURS OF OPERATION

1. Perform the 25-hour maintcnance Opera-
tions listed above.

2. Examine and wash, il nccessary, the
MMH-285G fuel pump central fine filter.

3. Check tightness of the pipe line connections
and examine the inlet filters of the INI-15656 and
IMH-280 fuel pumps.

4. I'lush with gasoline and aisblasl the pipe-
line which delivers air (o the acceleralion and
starting control units.

5. Dismount and clean the oil filler procceding
as follows:

a) wash the filter in clean gasoline;

b) remove locking ring 7 (Fig. 9), unscrew
filter frame & from filter cover § and take off the
sets of filtering elements /;

¢) close the central holes of the fillering cle-
ments with rubber plugs;

d) clean each filtering element from both
sides by means of a coarse hair brush soaked in
gasoline;

e) blow out the ililtering elemenis with com-
pressed air at a pressure not over 3 kg/sq. cm
(ble)e(l some air from the bottle hefore airblast-
mng);

f} wash in clean gasolinc and airblast the
frame, cover and other parts of the filler.

Note. Il the oil Tiller is but slightly contaminated, it is
allowed to wash it withowl stripping into parts.

6. Clean and wash with gasoline the air bleed-
ing jel of the siarting control unit.

7. Inspect the C-300M starter externally to
make surc that its inlet and oullet fuel and oil
lines are tight cnough, that it is not damaged,
that the starler accessories and wires, gasoline,
oil and air lines are securely atlached and locked.

8. Wash the fuel filler of the TIIP-3P fucl
regulating pump wilh gasoline and blow it with
compressed air al a pressurc of nol over
+3 kglsg.cm.

9. Check the compressor air blow-off band
conirol mechanism for proper operation as advis-

28

cd in Chapter VI under Section “Adjusling Speed
at Which Compressor Air Blow-Off Band Centri-

1

fugal Transmitler Operates™.

ROUTINE MAINTENANCE AFTER
EVERY 100 HOURS OF OPERATION

I. Carry out the 50-hour operations,

2. Change the oil.

3. Inspecl the lines feeding fuel Lo the primary
manifold igniters to be sure that {hey are free
from cracks and signs ol damage.

4, Examine the rubberized fabric hoses feed-
ing fuel to the main and primary fuel manifolds.
In the course of storage and service the rubberiz-
cd fabric hoses are cxposed to sun light, heat,
and ozone, and this resulls in a lattice-shaped
crack formation on the external rubber layer. The
cracks extend and grow deeper with time penetrat-
ing through the outcer rubber layer.

Since the above described defect does nol al-
fect the hose strengih significantly, it is permis-
sible to use such hoses till its service lile expires.

5. Wash and blow out the air suppiy line lo
the pneumatic contaclor.

6. Inspect and wash the starling fuel system
filler.

7. Inspect the slarler {urbine blades to make
surc that they arc not nicked or otherwise da-
maged.

8. Examine the slarter strainers installed in
the lines feeding oil to the hydraulic coupling and
starter bearings. Wash the strainers in clean
gasoline, if necessary.

9. Engine accessories should be subjected o
mainienance work within the scope specified by
the respectlive manuals and at the time infervals
preseribed for thie engine,

AFTER EXPIRATION OF SERVICE
LIFE

1. Carry oul engine internal slushing.

2. Dismount the engine from the aircraft, slush
it from the outside and forward to a repair agency
for overhaul.
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Prior to checking the engine maximum speed
warm up the engine for 2 min at different ratings,
from the idling rating speed up to 420025 r.p.m

To attain maximum raling speecd after warm-
ing up the engine, smoothty advance the engine
control lever {o the MAXIMUM RATING stop
within one minute.

Note. When checking the engine maximum speed, keep it
at the maximum r.p.m. for 8 to 10 sec.

I maximum rating speed does nol comply
with the specified value (470050 r.p.m.) and has
dropped by more than 50 r.p.m. with respect to
the speed originally adjusted (see para. 9 of the
TIH-285 Pump Certificate), proceed as follows:

! : 3 4

1. With the engine stopped, shift the engine
control lever to the MAXIMUM RATING stop
and check the position of the throttle valve control
lever indicating pointer in lerms of degrees on
Lhe dial.

[T the pointer position does not correspond to
that prescribed in the [111-2815 Pump Certificale
(paras. 3 or 9), check whether the maximum speed
stop screw baill makes a tight fit with the cam
(Fig. 11).

Il the [it is light, make use of the maximum
speed adjusting screw to sct the indicating point-
er in lhe posilion specilied by the Certificate.

2. Should a further check-up show that the
maximum raling speed differs by less than

|

7 1"

./.\
// N
/] N\
/ 3 n
VS

R I

Fig. 1l. Emergency Rating Control Mcchanisin:
! — housing;, 2—cam; 3 and 9 — needle bearing; 4 — cover; &--nut; 6 - cleciromagnet rod:
7 — DMT-25 clectromagnet; 8 -- bracket; [0 — gear; 1/ — rack; /2 — spring, 3 —lever; /4 — ad-
Jnsting screw; /5 — ball

Kl
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50 r.p.m. from the formerly adjusted value and
is within the specified limits (470050 r.p.n.),
there is no need of adjusting the maximum rating
speed or emergency rating speed.

3. If the maximum speed differs by more than
50 r.p.m. from the initially adjusied speed or does
not comply with the specified limits (4700250
r.p.m.), proceed as follows:

a) calibrate or change the T25-2 lachomeler
measuring the engine speed (il the instrument
was not checked just before the job);

b) check to see that the acceleration control
unit of the IMH-155 pump does not by-pass fuel.
For this purpuse drive a blind air bleeding jel
in the unit housing.

Should the defect be delected, eliminate it in
compliance with the instructions given in Chapler
VIII of this manual.

4. Check and note the maximum rating speed.
If the maximum rating speed does not alter alter
the above check over according to Hem 3, procecd
witli the adjustiment of the maximum raling speed.

CAUTION! 1t is prohibited to adjusi the maximum rating
speed by the use of the INH-28B fuel pump hyd-
raulic decelerator stop serew and FUEL THROT-
TLE slop screw on the ITH-285 fuel pump dial,
because both of the adjusting elements have
heen positioned with respeet to the emergency
rating speed seiting.

It is permitted to adjust the speed up to 4750
r.pam. by the T33-2 electric tachometer taking
inte account the actual error of the instrument.

The adjustment of the maximum raling speed
is carried out in the following manner. |

If the engine maximum speed is below 4650
r.p.m. after the engine control lever is shifted
forward, with adjusting screw 14 (sce Fig. 11)
being in contact with cam 2 of the emergency
rating control mechanism, slow down the engine
speed to the idling rating and back out maximum
speed stop screw 714. Afterwards, check the maxi-
mum speed by advancing slowly the engine
control lever, taking care not to overspeed the
engine beyond 4750 r.p.m. If the engine maximum
speed is over 4750 r.p.m., turn in stop screw /4;
it should be known that one revolution of the
stop screw changes the engine specd by 40 r.p.m.
approximately.

In all the cases of adjustment be certain thatl
ball 15 ol adjusting screw /4 is located between
the notches on cam 2. The throttle valve conirol
lever indicating pointer of the ITH-28b5 fuel pump
must not be displaced from the maximum raling
notch on the TIH-28b pump dial i excess of
+5° with respect {o the normal maximum speed
selting which is recorded in para. 3 of the
IMTH-280 fuel pump Certificate.

Note. When checking the maximum rating speed finally
keep the engine at this rating for | or 2 mtin.

Recheck the engine maximum speed twice: at
first by slow movement of the engine control
lever, then by a swift motion as during the accele-
ration check.

Upon complelion of adjusiments lock maximum
speed stop screw /4 with safely wire and seal it.

The new position of the throttle valve indicat-
ing pointer at the maximum speed setting and
the value of maximum r.p.m. should be recorded
in para. 9 of the ITH-285 fuel pump Certificate.
Make also a record to thai effect in Section XII
of the Engine Service Log.

Ai{ ambient air temperatures below —16°C the
engine maximum speed may be less than 4700
+50 r.p.m. because of limited fuel pump output
(see chart in Fig. 8).

In that case check the maximum speed setting
in flight at an altitude of above 3000 m. The
tnaximum speed should be 470050 r.p.m. Do nol
overspeed the engine in flight. If the engine
maximum speed obfained is equal to 4750 r.p.m.
land the aircraft and lurn in stop screw /¢ (Fig.
11) by 1/2 of a revolution. Recheck the adjust-
ment during the next flight.

ADJUSTING EMERGENCY RATING
SPEED

Adjustment of the emergency rating speed
consists in setling the hydraulic decelerator stop
screw to a corresponding position. This is carried
out in the following two cases:

a) after adjustment of the maximum rating
Spfeed' if it has dropped in the course of service
life;

b) alter replacement of the [TH-285 fuel pump
(if a fuel pump with a calibrated dial is used).

A. Adjusting Emergency Rating Speed
After Adjustment of Maximum Speed if
the Latter Have Dropped in Service

1. Adjust thc maximum rating speed as it is
reconimended in Section “Adjusting Maximum
Engine Speed”.

2. Determine ihe emergency rating speed drop
value which corresponds to the maximum speed
drop value and is found as the difference between
the maximum r.p.m. recorded in para. 9 of the
fucl pump Certificate and the maximum r.p.m.
obtained during the check of the maximum speed
under para. 4 of the previous section.

3. Determine the value of one revolution of
the hydraulic decelerator adjusting screw in terms
of engine rotor r.p.m. The corresponding value-in
terms of fuel pump r.p.m. is given in para. 3 of
the fuel pump Certificate, the engine-to-fuel pump
transmission ratio equals 0.95. .

4. Divide the value of the emergency rating
speed drop by the r.p.m. value corresponding to
one turn of the hydraulic decelerator screw and
find out the number of turns required for restorm.g
the emergency rating speed ol the engine, It is
well to remember that the hydraulic decelerator
screw must be adjusled so that engine speed does
not exceed 4900 r.p.m. This limit is set on purpose
{o preclude the engine from overspeeding at the
emergency rating, which may be possible due to
an erroneous adjustment in service.
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6 Upon completien of adjustiment's lock and
seal the adjusting clements (the hydraubie dece
lerator screw and FUTL THROTTLE stop serew
on the TH-285 fuel pump dial) and mahe a re
cord of the accomplished adjustments 1n Section
XII of the Engine Service Log Enter also the
corrected number of turns of the hydraulic decele-
rator screw in para 9 of the fuel pump Certih
vate.

B. Adjusting Maxlmumm and Emergency Rating
Speeds After Replacement of Fucl Pump

After replacing the THE-28L fuel pump the
engine maximum speed is adjusted in compliance
with Section "Adjusting Maxinnun Engine Speed™
of this chapter.

The emergency rating speed is Lo be adjusted
after replacing the fucl pump only in such cases
when the emergency rating preset speed of the
newly installed pump as reduced to the engine
rotor r.pom. is not within 4860 to 4900 r.pm. or
differs by more than plus or minus 25 ropom. irom
the engine emergency rating speed recorded in
the Service Log.

If the emergency rating speced of the newly
installed fuel pump as taken from the Certificate
and recalenlated with respect to engine rotor
speed  differs by not more than plus or minus
25 r.p.m. from the normal cmergency rating speed
and is ‘within A86G0-- 4900 r.p.m. adjustment s
UNNCCessary. .o

Prior {o adjusting the emergency rating speed
determine the engine rotor speed change which
corresponds to one revolution of the hydraulic
decelerator screw. With this purpose divide the
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ADJUSTING ENGINLE SYNCHRONISM

Sotce e mavmum rating speed s adjusted
Lyomeans of sorew 1 abutting agamnst cam 2 ol
the emergency  rating control mechanism  (sev
Ui 11y, any displacement of the throttle valve
control lever of the THH 280 fuel pump relative
to the shait splines with the aim of cngine adjust
ment for synchironous  operation will result
misadjustment of the maximum rating specd

Therefore, it as prohibited 1o adjust synchiro:
nous operation of the engimes by shofting the
thiottle valve control lever oi the THE2S8L fuel
prmp with respect to the hub teeth o to shnt
the hub relative to the shalt splines

syinchronism of engine operation s adjusted
by changing the effective length of the serrated
arm of [HH-28G pump control lever 13 (see
Fig. 11y and by means of certain aireraft control
system adjusting elements

ADJUSTING IDLING SPELD

P'rior to checking  and  adjusting  the idling
r.op, the engine must be warnmed up (with the
power plant compartment hatehes closedy in the
vourse of 3 min at speeds from idling roponi up Lo
1200 ropan. (with the exceplion of  3800--- 3900
r.opan.

The idling speed should be adjusted with the
throttle control lever in one and the same posi-
tion on the transitional stop of the idhing rating
in the aircraft cabin. The control lever of the
[H-28D fuel pump must rest on the idling rating
sector of the pump dial,

The idling speed of the engine is adjusted by
the idiing rating needle oi the 285 fuel pump
tidling rating adjusling screw o in Fig. 12).

If the idling rating ncedle is backed out, the
cngine idling speed increases and on the cont-
rary, if the needle is screwed in the engine idling
specd decreases; it must be borne in mind that
onie click of the scerew changes the engine speed
by 30 1o 50 r.p.mm. approximately.

It is not allowed to give the screw more than
2.5 revolutions out and one revolution in with
respect to the position set at the pump Manu-
facturing Plant.
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Fig 12 11H-28h Fuel Pump:

! nummuem fucl output sdjusting stop screw. 7 -- masimum fuel oulrul adjusting slop screw (covered with cap).
fulter (plugged); 4 - idling rating sdjusting screw; § — nipple (ofsupply of uel to scceleration comtrol of
. [

114

CUT-OFI* slop. 7 - throttle valve control lever, 8 - pipe union fof fuel supply to dhlvlballn’ valve of ml!l wel S —E

raulic deceleralor stop: 10 — fuel inlet pipe unlon from IIH 1S8B pump. // — emergency rafln l?ﬁﬂﬁl serew: !
valve stop; 17 - hydraulic decclerator now restriclor, 14— fuel inlel pipe union. I35 - pump drive glsn drain pipe uaioa
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ADJUSTING SPEED AT WHICH
PNEUMATIC CONTACTOR OPERATES

The speed (1850—2050 r.p.on.) at which the
pneumatic contactor operates for closing the
shutter of the C-300M starter exhaust unit, is
adjusted by means of screw I of the pneumatic
contactor (Fig. 15).

Turning pneumatic contaclor screw [/ clock-

wise increases the shutter closing speed and vice
versa.

ADJUSTING ENGINE ACCELERATION

Acceleration of the engine is controlled by

the acceleration control unit, distributing valve.

of the TTH-155 fuel pump and by proper selection
of the hydraulic decelerator throttling assembly
of the TH-285 fuel pump.

Acceleration of the engine is adjusied as
follows:

1. By screw 4 tensioning the spring of the
acceleration control unit (Fig. 16).

Turning the screw clockwise, diminishes ihe
pressure on the membrane of the unit air chamber
and increases the acceleration time; turning the
screw counter-clockwise diminishes the accelera-
tion time.

While adjusting the engine acceleration it is
allowed to give the aneroid spring tensloning

Acceleration time
arcreases

Acgeleration lime
ncreases

’
‘
.
A

tmispale ot Jé:mmr;r e,
digmeter, accolelal

screw not more than one revolution in the clock-
wise direction from the positlon set by the pump
Manufacturing Plant; the number of turns for
backing out the screw is not limited.

2. By screw /5 which adjusts tension of the
distributing valve spring.

Engine acceleralion is adjusted by this screw
only in case it could not be adjusted by the
spring tensioning screw.

Backing out screw 15 diminishes the accglera-
tion time and increases the temperature of gases
after the turbine.

Turning in the screw increases the accelera-
tion time. Adjustments are allowed to be perform-
ed by turning the screw through not more than
3, of a revolution to either direction from the
position set by the Manufacturing Plant.

3. By jet 14 used for bleeding air from the
meTbrane chamber of the acceleration control
unit.

Increasing the jet diameter diminishes the
pressure upon the membrane from the side of the
air chamber and increases the acceleration time;
decreasing the jet diameter diminishes the engine
acceleration time.

For adjusting the engine acceleration time, the
individual set of spare paris for the MH-156
fuel pump incorporates a set of jets from 2.9 to
3.7 mm in diameter at intervals of 0.1 mm. Chang-
ing the jet dlameter by 0.1 mm changes the en-
gine acceleration time by 2 or 3 sec.

\ N
Acceleration e Gecreases Actelera{gaﬂ time ingreases
/7 ‘
Time for poining mlln!(

roting speed aecreases

lime ning i
raliywquwc!

B ¢ I -
® (& ®
Jor ganing  Timd for goiring

15 arifice omeler. idlingroting  (aling rdling

o7 tLmg PECTEases fcmffﬂllm Speed gecreases  Speed (nLreases

nume increases

Fig. 16. TIH-155 Fuel Pump:

/- fuel inlet pipe union: 2-- fucl distribuling valve; J - startin
5 - minimum pressure valve; 6 -- pipe union feeding fuel fo 1T
inlet pipe unfon from T111-286 pump; 9 — fuel feed pipe union to main fuel manifold;

11 -~ adjustable nipple for feeding alr to acceleration control unit from compressor siage VI1l; 12 - air bleeding jet;
nippie for feeding air to acceleralion conlrol unit from compressor stage VIII; /4 — scceleration control unit Jet;

control unit; 4 -- acceleration control unlt spring sdjusting screw:
285 pump; 7 — (uel feed pipe unlon to primery menlifold; 8 — fuel

10 — starting controd unit |d’untln§ scTew;
3 — adjustable
15 - distributing

valve apring adjusting screw
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and install jel 72 of a smaller orifice diameter,
and vice versa,

The operational speed of the automatic start-
ing devices is adjusted by means of additional
adjustable resislors connected in series into the
winding circuils of the signal relays and shunt
winding of the PMO-4 maximum speed relay.

Adjustments are carried out in case the engine
speed  (or starter speed) at whicl {he unit or
clement of the automatic starling syslem must
operale is beyond the limits specified helow:

. Speed at which the engine ignition system
and starting fuel pump switch on should be with-
in 25030 r.p.m. (adjusiment is effecled by screw
3/1 on the port lid of the MT-4B relay box).

2. Speed at which (he engine starting fuel
pump switches off must be within 810+70 r.p.am,
{adjusted by screw 11).

3. Speed at which the CA-189GM starter elect-
ric motor is switched off should be from 8000 to
[5}2)5%0 rpan. (to be adjusted by means of screw

4. Speed at which the starter and entire aulo-
matic starting system are switched off should be
equal to 120050 r.p.m. of the engine (adjusted
by screw 111).

Turning the scraws clockwise, reduces the
speed at which a certain automatic system unit or
clement operates; and on the contrary, turnindg
the screws counter-clockwise, increases this speed.
While making adjustments give the screws 2 or 3
revolutions after which check the results by start-
ing the engine.

The fuel system diagram is shown in Fig. 19.

37
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Chapter VII
REPLACEMENT OF ENGINE ACCESSORIES AND ASSEMBLIES

Ii it is impossible to eliminate defeels detected
on the engine accessories and assemblies, replace
the faulty units and accessories. When doing this,
he sure to observe the following rules:

I. Before work close the air blow-ofi band;
before disassembling any units of the fuel and
oil systems drain the system in question.

27 All the holes exposed during disassembly
of engine accessories and unils must be plugged
immediately to prevent dirt and foreign matter
from getting inside the engine.

3. Accessories and assemblies removed from
the engine must be slushed. I a removed acces-
sory is delivered to the Manufacturing Plant not
later than 48 hours alter removal from the engine,
external slushing may be avoided.

4. Before installing a new accessory or as-
sembly on the cngine it should be deslushed and
checked for conformity with its Certificale.

5. While installing new accessories and as-
semblies on the engine it is by no means allowed
o use old locks or washers. The nuts and screws
of flanged connections must be turned in and out
cvenly and in a definite order (in a cross-wise
sequernce).

6. When assembling hose and pipe joinls pro-
vided with rubber sealing rings, tighten the union
nuts of the joints turning them through a certain
angle counted from the position of the nut screwed
in by hand to contact the pipe union mating
shoulder. These angles are as follows:

a) for union nuts with thread size under
22 1.5—60=x 107

b) for union nuts with thread size over
24X 1.5 40 10"

Such tightening of the union nuis in the rub-
ber-scaled joints will ensure the necessary tight-
ness al fuel, oil, or air pressures of up 1o 250 atm.

Further tightening of the nuts with the purpose
of eliminating leaks is not allowed. Replace the
faulty rubber ring with a new onc lo eliminate
the trouble.

7. After assembly of the fuel or oil system
accessories be sure to check their connections for
leakage on the running engine.

8. All the operations perforined on the engine

48

should be entered in the accessory Cerlificales
and the Engine Service Log.

Described below are the operations related to
replacement of some of the engine accessories and
units.

Replacement of the remaining units and acces-
sories lisled below does not require any prelimi-
nary fitting operations, or any special assembly
instructions.

While assembling any accessory or unit, be
sure to use only fastening and coltering parts
(clamps, nuts, bolts, locks, ele.) indicated in the
specifications of the Manufacturing Plant.

The fastening parls of the hoses and pipes
should be installed in exactly the same places
they occupied before replacement of the accessory
or unit,

Before installing the pipes and hoses, wash
them thoroughly with clean gasaline and blow
out with compressed air.

LIST OF ACCESSORIES AND ASSEMBLIES WHICH
MAY BE REPLACED IN THE COURSE ON ENGINE
OPERATION

Name of Accessory and Assemblh Quantiy

Engine Accessories

Oil pump unit

Centrifugal transmitter

(111-2805 fuel pump |
I1H-15b fuel pump

Electromagnetic air vahe

Flow-off valve

AMT-25 emergency rating control mechanism
TMIP10-3M starting fuel pump

Centrifugal breather

L1H-11 hooster fuel pump

KNH4-2P1 booster coil unit

Air pressure reducer

Anti-icing system air bleed valve

Air blow-off band control mechanism

Oil filter

C-300M starter

(371-24A il pressure warning unit

CA-189bM clectric motor

Starting clectromagnetic fuel valve ‘ 2
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Name of Accessory and Assembly Quantity

i
Starter oil pump }
TIIP-3P fuel regulating pump
T3-45 tachometer generator
KII-21 booster coil
T/-1 tachometer gencrator
T-9 thermocouple
11T-4B relay box
INK pncumatic contaclor
Engine electromagnetic fuel valve
AK-150T air compressor
CITH-4-3 spark plug

Engine Assembllies

Aircraft accessory drive gear box
Engine wheelcase
R. H. intermediate drive
L. H. intermediate drive
Lower drive box
Aircraft accessory drive gear box coupling
shafts
Sturting fuel manifold on engine
Main and primary fuel manifolds with burn-
ers (to be replaced jointly)
Starter fuel manifold with burners (to be
replaced jointly)
Starter igniter
Engine igniter
Engine flame tube
" Exhaust unit with shroud
Jet nozzle (1o be replaced by one of the
satiie diameter)
Starter exhaust unit
Starter fairing
Drain tank
Flow-off tank
Air blow-off band
Engine-to-aircralt attachment fitlings
Fire extinguishing manifold 2
Al external oil, fuel and air pipes, instru-
ment pipes, as well as electric wires and
their attachment parts

R e ———

—— i B —

REPLACEMENT OF OIL PUMP UNIT

I. Drain oil from the oil tank and compressor
front casing sunip.

2. Disconnect the oil inlet and outlet pipes
from the pipe unions of the oil pump unit.

3. Remove the starter oil inlet pipe.

4. Disconnect the pipe passing oil from ihe oil
pump unit into the engine.

5. Disconnect the pipes scavenging oil from
the oil collectors of the engine middle and rear
supporls.

6. Remove the pipe returning oil from the
starter into the oil tank.

7. Unlock and unscrew the nuts with a wrench
and remove the oil pump unit from the engine.

8. To install the oil pump unit, reverse the
removal operations.

REPLACEMENT OF Li-3
CENTRIFUGAL TRANSMITTER

To replace the centrifugal iransmitter:

I. Disconnect the oil inlet pipe and the wire
of the automatic starting system bunched con-
ductor.

2. Remove the centrifugal transmitter having
previously undone the locks and unscrewed its
attachment nuts.

3. When installing a new transmitter see that
the square extension of the driving gear is free
to enter the square hole in the centrifugal trans-
mitter.

4. Having installed the transmitter, start the
engine and switch it from the idling rating to
0.8 normal rating and back to check the speed
at which the air blow-off band is closed and
opened. (It should open at 3800+50 r.p.m.).

Ii the band closing and opening speeds are
other than required, adjust the centrifugal trans-
mitter operating speed in accordance with the
recommendations given in Chapler VI.

REPLACEMENT OF IH-28b
AND MH-156 FUEL PUMPS

The fuel pumps should be replaced in the fol-
lowing order (Fig. 20):

1. Drain fuel through pipe union 3 on the
pump suction line by the use of C170-54 device,
having previously closed the fuel shut-off valve.

2. Unlock all the union nuts of the fuel supply.
air and drain pli_Fes, and adapter connected to
the T1H-156 and ITH-286 pumps.

CAUTION! The frce ends of the fuel and air lines should be
plugged immediately after the pipes have becn
disconnected.

3. Disconnect fuel low pressure measuring
pipe /5 from adapter /4. )

4, Remove adapter /4 with the branch pipe.

5. Remove pipe 6 feeding fuel from the
MH-1556 pump distributing valve to the [flow-ofl
valve.

6. Dismount pipe /0, feeding fuel from ITH-15b
pump to the throttle valve of the I1H-285 pump,
and pipe 9 feeding fuel from TI1H-286 pump
throttle valve o the distributing valve of ITH-15b
pump.

7. Remove pipe I3 which passes fuel from the
IMH-156 pump acceleration and slarting control
units to the flow-oif tank.

8. Disconnect hose & delivering fuel from the
INMH-15b pump to the main fuel manifold.

9. Disconnect pipe 7 delivering air pressure P,
to the starting unit and acceleraticn control unit
10 of the ITH-15B6 pump.

10. Disconnect pipe 4 which feeds the velocity
head to the ITH-15b barometric control unit.

11. Remove pipe 2 which feeds fuel from the
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2. Disconnect the pipe, laking air aiter the
8th stage of the compressor, from {he pneumatic
contactor.

3. Undo and unscrew onc of the nuls which
connect the front and middle casings of the
compressor and remove the pneumatic contactor
from the engine.

4. Enter the {otal working time and the prob-
able cause of removal into the pneumatic contactor
Certificate.

5. Install the pneumatic contactor by revers-
ing the removal operations.

REPLACEMENT OF FLOW-OFF VALVE

To replace the flow-off valve with a new one:

I. Disconnect the inlet and outlet pipes from
the flow-off valve.

2. Remove the flow-off valve having undone
the locks and unscrewed the bolts fastening the
flow-off valve to the bracket. .

3. Install a new valve by reversing the re-
moval operations. =

4. Check functioning of the flow-off valve on
the engine working at idling rating.

REPLACEMENT OF AIR REDUCER
52512700

The air reducer should be replaced in the
following order:

. Disconnect the air inlet and outlet pipes
from the air reducer pipe unions.

2. Unscrew the nuts, remove the shackle and
lake the air reducer off the support.

3. To install the reducer reverse the removal
operations.

REPLACEMENT OF CH-24A OIL
PRESSURE WARNING UNIT

The oil pressure warning unit of the slarter
is replaced as follows:

1. Disconnect the oil pressure measuring pipe
from the warning unit as well as the wire leading
to the unit lamp.

2. Undo and unscrew the attachment nut and
remove the CJI-24A warning unit. complete with
its bracket.

3. To install a new CJ-24A warning unit, first
attach it to the brackel and then proceed in the
order reverse to the removal operations.

Prior to installing the new warning unit check
its error of functioning with the oil pressure drop-
ping (it should operate at a pressure of 3.5+0.3
kg/sq.cm). The oil pressure during the check
musl be changed within 0 to & kg/sq.cm.

REPLACEMENT OF C-300M STARTER

To replace a faulty starter with a ‘new one
proceed as follows:

l. Drain oil from the oil tank.

2. Remove the fairing and plug up the comp-
ressor screen at the starter air inlet. Remove the
supporl of the compressor front frame.

3. Disconnect the following starter lines from
the engine lines:

— the pipe feeding fuel from the ecleciromag-
netic fuel valve pipe union;

— the lower drive oil scavenging line from
the oil pump pipe union;

— the pipe conducting oil into the oil tank
from the pipe union of the oil pump;

— the pipe feeding oil from the oil pump;

— the pipe which feeds oil from the inner nose
scction of the compressor front casing and serves
for measuring the oil pressure fed from the pipe
union of the oil filler;

— the pipe feeding compressed air from thie

engine air dislributor valve;

— the combustion chamber drain pipe;

—— the THP-3P fucl regulating pump drain
vipe.
- 4. Unscrew the union nut from the oil flow-off
pipe located on the bollom part of the reducer.

5. Disconnect the wires from the tachometer
generalor, fuel valve, cleclric motor CA-189BM,
booster coil KI1-21 and T3-45 tachometer gene-
rator. Insulate reliably the ends of the removed
electric wires. Disconnect the thermocouple.

6. Fix the lifting device to the starter, remove.

the paris (locks, washers, nuts and bolts) attach-
ing the starter to the flange of the compressor
front casing inner nose scction, then remove the
starler and place il on the support.

7. Prolect the removed starter with a cover,
pul scals on it and forward the unit to a repair
shop having indicated in ils Certificate the number
of startings and the probable cause of delect.

8. Beforc installing a new slarter, clean, wipe,
dry and examine carefully the engine-lo-starter
fitting surfaces and the splines of the drive
coupling.

If a new slarter is to be inslalled not imnie-
diately after the removal of the defeclive ore,
close the hole in the inner nose section of the
compressor front casing with a metal plug or
thick paper.

9. Check the play of the drive coupling shait,
i.e. the axial clearance belween the buit end of
the shaft and locking ring 2 (Fig. 21). )

For this purpose, measure distances A and b
with a depth gauge and delermine the clearance
B=A-b which should be within 1—-5 mm.

10. Deslush the starter in compliance with the
procedure outlined in Chapter X.

When doing this, fill the starter oil system
with oil, for which purpose disconnect the oil
pressure measuring pipe from the CI-24A warn-
ing unit pipe union and keep it open while cold-
cranking the starter. Connect the pipe to the

H
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Fig. 21. Starter Replacement Diagram:
I coupling shail; 2- locking ring: J — starler reduction  gear casing  lange:
{- gaskel; J—engine front casing lnner sectlon flange; 6 — cngine front casing
inner section drive shaft

CA-24A warning unit pipe union as soon as a
solid spray of oil appears from the open end of
the pipe.

Cold-crank the enginc. ‘

Before cold-cranking the engine start the
slarter 2 or 3 times bringing its speed to 8000--
15,000 r.p.m. to burn out any oil that may have
remained as a result of incomplete deslushing of
the starter.

If during cold-cranking of the engine the per-
formance data of the starter are other than speci-
fied (see Chapter III), take the measures advised
in Chapter VIII.

REPLACEMENT OF CA-1896M
ELECTRIC MOTOR

To replace the CA-1891M clectric motor ob-
serve the following order of operations:

I. Remove the starter fairing and the supporl
of the compressor front casing.

2. Disconnect and insulate the power supply
wires.

3. Undo and unscrew the nuts altaching the
clectric motor to the starter reduction gear body
and remove the motor.

4. Unscrew the nut and remove the driving
gear of the electric motor, bushing and scaling
ring.

Note As the driving gear and bushing are furnished to-
gether with the starter assembly, they should be
mounted on the newly installed ‘CA-1895M clectric
motor in case of its replacement.

5. On the removed motor measure distance A
between he gasket and the face of the inner race
of the ball bearing, using a depth gauge. Then
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set up this distance on the newly instatled motor
by selecting calibrated gaskets” 2 of necessary
thickness (IFig. 22).

6. Having sclected the calibrated gaskels in-
stall the bushing and driving gear on the motor
shalt, fix and lock them; place the selected gasket
and mount the motor in its seal in the reduction
gear casing. Tighten and lock the motor attach-
ment nuts and fix the power cables on the ter-
minals.

7. Check whether the electric motor has been
properly installed, for which purpose cold-crank
the C-300M starter and engine.

REPLACEMENT OF THP-3P FUEL
REGULATING PUMP

To replace the THP-31 fucl regulating pump
perform the following operations:

I. Remove the fairing and protect the screen
at the starter air inlet.

2. Remove the starter oil drain hoses.

3. Disconnect the fuel and oil iniet and outlet
pipes and disconnect the drain pipe.

4. A new pump is installed in the reversed
order.

5. Having installed the new pump disconnect
the fuel inlet pipe from the starter fuel manifold
and turn on the ENGINE COLD-CRANKING
switch in order to prime the starter fuel system
for 15 to 20 sec several times until a solid spray
of fuel without air bubbles appears from the free
end of the pipe.

6. Connect the fuel inlet pipe to the starter
fuel manifold and depending on the temperature
of the gases in the starter exhaust unit perform
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Fig. 22. CA-189BM Electric Motor ch]ac.ement Diagram:

I reduction gear casing  flange; 2 — calibrated Hasket; 3 — electrlc motor driving gear; ¢4 — CA-1BOGM
eleetric motor; 5 - driving gear atiachment nut

one or iwo preliminary startings of the starter
bringing its speed {o 10,000—15,000 r.p.m.

7. Cold-crank the engine.

If the starter performance factors fail to con-
form with the specified values, adjust the fuel
regulating pump and recheck operation of the
starter during cold-cranking of the engine.

8. Having finished cold-cranking of the engine
check the lines leading to the pump for leakage.

REPLACEMENT OF KN-21 BOOSTER
COIL

Replace the KIT-21 booster coil in the follow-
ing sequence:

I. Remove the starter fairing from the engine.

2. Disconnect the plug connector and detach
the power supply wire from the coil.

3. Disconnect the wires leading from ihe coil
to the spark plugs.

4. Unlock and unscrew the bolts and remove
the booster coil complete with the bracket.

5. Inspect visually the new coil and assemble
il with the bracket.

6. Installation of the coil is the reverse of its
removal.

REPLACEMENT OF ENGINE IGNITER
AND SPARK PLUG

In replacing the igniters it is well to bear in
mind that the igniter of No. 3 flame tube is inter-
changeable with that of No. 10 flame tube and
the igniter of No. 5 flame tube is interchangeable
with that of No. 12 flame tube.

To replace the igniters do the following:

1. Disconnect the fuel feed pipe from the start-
ing fuel manifold filter. .

2. Disconnect the screened H.T. cable from the
spark plug.

3. Remove the bolts with the igniter fastening

~ locks and remove the igniter with the gasket from

the compressor rear casing,

4. To install the igniter reverse the removal
operations.
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Upon completion of work, check carelully the
attachment parts for reliabilily of locking™ and
start the engine two or three times.

To replace the spark plug proceed as follows:

1. Disconnect the LT, cable from the CITH-4-3
spark plug.

2. Remove the spark plug irom the igniter.

3. Put a new gasket on the new spark plug.

To install the new spark plug reverse the
removal operations. Using a torque wrench tighten
the spark plug with an effort of nol over 6 kgm.

REPLACEMENT OF JET NOZZLE

Replace the jet nozzle as follows:

I. Disconnect the clamps [aslening the drain
pipes locaied on the nozzle surface.

2. Undo and unlock the union nut, then remove
the pipe which carrics fuel from the drain tani
away fo the edge of the jet nozzle.

3. Undo and unscrew 56 bolts with locks and
levelling bracket and remove the jet nozzle from
the exhaust unit of the enginc.

It is allowed to replace the jet nozzle with
a new one whose outlet diameter differs by not
more than =1 mm from the outlet diameter of the
nozzle being removed.

The figures denoting the outlet diameter of
the jet nozzle arc stamped on the outlet face of
the nozzle and registered in the Engine Service
l.og.

To install {the nozzle on the engine reverse
the removal operations.

llaving installed the jet nozzle and tightened
the bolts, usc a feeler gauge to check the clearance
between the nozzle and the exhaust unit; this
clearance must not exceed 0.05 mm along the
entire circumference.

REPLACEMENT OF COMBUSTION
CHAMBER FLAME TUBES

To replace the combustion chamber flame
tubes remove the engine from the aircrail.

When replacing the tubes it should be re-
membered that the tubes are divided inlo two
groups according to their interchangeability; one
group includes Nos. 3, 5, 10 and 12 {ubes with
flame ignilers, while the other group includes
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tubes Nos, 1,2, 4, 6, 7. 8,9, 11, 13, and 14 which
are fitted with retainers.

The tubes within each group are interchange-
able, bul they are not inferchangeable belween
the groups.

The combustion chamber flame tubes should
be replaced in the fullowing order:

I. Remove the exhaust unit shroud and the
shroud attachment brackets from the engine.

2. Disconneet the attachment parls and re-
move the drain pipes Trom the drain and Tlow-ofi
tanks and from the nozzle diaphragm assembly
chamber,

3. Remove the branch pipe conneclions of the
pressure-balance chamber.

1. Remove the oil pipe attachment parts.

5. Remove the combustion chamber casing at-
tachment parts, shift the casing towards the ¢x-
haust unit and remove it from the cngine.

The casing must be removed by means of two
wire ropes prolected by rabber on the outside,
and by a lifting device.

6. Remove the igniter or retainer of the flame
tube to be removed and lake off {he igniters or
retainers of two adjacent flame tubes.

7. Remove the main burner of the flame tube
to be removed.

8. Undo and remove the attachment parts of
two main burners that are adjacent 1o the one
removed.

9. Force apart the flame tubes adjacent to
that being removed and free the flame tube from
the flame interconnecting tube bushings oi ihe
adjacent flame tubes.

10. Shift the flame tube to position NI (IMig.
23) and move its shell out of the nozzle diaphragm
assembly frame; then, moving the {ube to posi-
tion IV take it off the engine.

Note I removal of the faulty flame tube proves o be
difficult, remove some of the adjacent tubes loca-
ted above or below and. working the ifaulty tube up
or down in the space thus formed, pull it oni of the
engine.

Il. To install the flame tubes reverse the
order of the removal operations. Before insialla-
tion, inspect the inner spaces of the tubes and
have them cleaned.

Upon completion of work examine thoroughly
the attachment parts for reliability of locking and
start the engine two or three times.
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Chapter VIII
ENGINE TROUBLESHOOTING AND REMEDIES

CAUTION! Prior tv adjusting the engine make sure that
the measuring instruments show correct read-
ings.

Probable cause I

L

Troul:leshooting and Remedy

1. C-300M Starter

I. Insufficient supply of fucl to hurners

2. Ignition system faulty

3. CA-189BM electric motor fails to bring the speed of
the C-300M starter to 4500--5000 r. p. m.

1
2.
3.
1.

s

-

-

Fails to Start

Check for presence of gasoline in the tank

Check the fuel lines for leakage. Tighten the nuts and re-
place the gaskets or pipes, if necessary

Check condition of the gasoline filter and wash it, if ne-
cessary

Disconneci the end of the pipe fecding starting fuel to the
starter manifold, then turn on the master switch and the
ENGINE COLD-CRANKING swilch to prime the startin
system unit a solid spray of fuel flows from the open end o

the pipe

. Check the igniter for sparking by turning on the STARTER

COLD-CRANKING switch for 10 or 15 sec. In case of heavy
carbon deposits on the electrodes, or il the electrodes are
found to be oily, wash the spark plug in clean gasoline and
check for sparking again

If the washed spark plugs are still missing, check condition
ol the storage battery, resistance of the wires in the ignition
system and in the connections

H) the remedies mentioned in liems | and 2 fail {o produce
the desired results replace conscculively the spark plugs
and the ignition coil

OTE. Having checked the ignition system, cold-crank the
starter once or {wice to expel the remaining fuel from the
combustion chamber

. Check condition of the clectric motor. Replace the molor, if

it overheats
Check condition of the storage battery and recharge or re-
place it, il necessary

. Check the voltage on the clectric molor {erminals at the

beginning of engine cold-cranking. This voltage must not he
below 10V

. Check the connections and the resistance in the entire circuit

hetween the storage battery and the clectric motor terminals
(the resislance must not exceed 0.0133 ohim)

Il. Starter Speed at Which CA-189BM Motor Switches Off

Does Not Correspond to the Specified Data (8000--12,500 r. p m) (the moment the motor is switched off is determined
by a sharp deflection of the ammeter pointer)

1. Motor switching-off speed is too high

2. Motor swilching-off speed is too low

Approved For Release 2003/08/07 :

Turn in the adjusting screw of the PMO-4B relay (the screw

~—

is marked "P" on the cover of the [1T-4B box) checking
the results of adjustment after every 2 or 3 revolutions of
the screw

. Check condition of the storage hattery
. Turn out the adjustin

screw of the PMO-4B relay and
check the results of adjustment afler cvery 2 or 3 revolu-
tions of the screw
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Probable cause Troubleshooting and Remedy

111, Starter Gains Operating Speed Too Slowly

The time required by the starter for gaining operating Torn in starting serew 2 (Fig. 10), check the results of adjust-
speed exceeds 28 sec (at an excessively low tempera- ment by starting the starter after every 1/8 of a revo-
ture of gases in the starter exhaust unit) lution of the screw

IV. Engine Gains Speed of 400 r p. m. in More Than 45 sec
Starler [uel consumption at operating speed too low Turn in screw [ of the pressure control valve of the THP-3P

fuel regulating pump (Fig. 10) checking the resulls of adjust-
ments by starting the starler after cvery two revolutions of
the screw
Notes: 1. Screw 7 of the THP-3P pump must be turned in for
an even number of revolutions only.
2. If turning in screw / fails to increase the fuel con-
sumption, restore the initial position of the screw
and turn in starting screw 2 through /4 of a revo-

lution
V. Starter Operating Speed is Other than Specified -
l. Operating speed too high (maore than 33,500 r. p. m.) Buck out screw 3 (Fig. 10) of the centrifugal governor by '/s

of a revolution and cheek the results of adjustmeni by starting
. the starter

2. Operating speed too low (less than 31,000 r. p. m) Tern screw 3 of the centrifugal governor through ‘s of a re-
velution clockwise and check the results of adjustment by start-
ing the starter.

V1. Temperature of Gases in Starter Exhaust Unit (Exceeds 700°C at Operating Speeds)

Fuel consumption too high i Back out screw ! (Fig. 10) of the pressure control valve and
check the results of adjustment by starting the starter after
vach revolution of the screw

VIil. Main Fuel Falls to Ignite in Engine

1. No feed of starting fuel into engine to burners 1. Check for presence of gasoline in the tank

2 Check the pipes for leakage and tighten the nufs, replace
the gaskets or pipes, if necessary

3 Check condition of the gasoline [ilter and wash it, il ne-

cessary

. Disconnect the starting fuel supply line from the engine and

wash oul the aircraft syslem line

5. Check operation of the TMHP-10-3M starting fuel pump by
disconnccting the end of the pipe feeding fuel to the starting
manifold
If the pump functions properly gasoline must flow oul in a

- ‘ntinuous spray

2. Faulty supply of main fuel (pressurc gauge regislers . Check whethier the fucl shut-off valve is open

no fuel pressure in primary manifold) 2. Check functioning of the control system

3. Expel any air from the fucl system by feeding fuel through
the system.

Be certain that the aircraft booster pumps function properly,
this is cvidenced by fuel pressure registered before the engine
fuel pumps
Note. If the above measures fail to delect and climinate the

defect replace the INH-285 and TTH-155 fuel pumps

3. Engine ignilion system faulty 1. Check functioning of the starting booster coil units aurally
having swilched off the MHP-10-3M pump by means of
STARTING IN AIR bution kept depressed for YO to 15 sec

2 Unscrew the spark plugs and check sparking having pre-
viously turned off the TTIHP-10-3M fuel pump.

If the ignition system fires irregularly replace ihe faulty

spark plugs and carry out the check-up again.

3. If spark plug operation is not perfect yet, check the slorage
battery for charge and the resistance of the ignition systein
wires and connections.

4. 1f after the above operations the ignition system is still mis-
firing, replace the ignilers and the starting hooster coil unit
in succession

—

~

VIII. Engine Starting Time Exceeds 2 min

1. Cranking of engine by slarter not sufficiently intensive Check the time during which the engine gains speed at cold-
: crenking (a speed of 400 r. p. m. should be reached in not
more than 45 sec); should this time prove to be too long, ad-
just the output of the THP-3P fuel regulating pump in accor-
dance with Section 1V of this Chiapter
2. Insufficient fuel feed during starting I the engine does not gain speed adjust the starting control
unit in conformity with Chapter VI

46
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Probable cause !

Troubleshooting and Remedy

IX. Engine Fails to Reach Idling Speed

1. Engine control is disturbed (with the engine control
lever on the transitional stop of the idling rating. the |
lever of the ITH-281 pump is below the idling raling |
sector) !

2. Starting countrol unit out of adjustment

Adjust the engine control system on the aircraft so that, with
the engine control lever on the transitional stop of the idling
rating, the lever of the TIH-285 pump is hetween the end marks
of the idling rating scclor

Adjust the starting control unit as advised in Chapter V1

X. Engine Starting Accompanied by Surge an Excessive Rise of Gas Temperature after Turbine

1. Compressor air blow-off band closed

2. Engine control is dislurbed (with the engine controt
lever on the transitional stop of the idling rating, the
lever of the TTH-285 pump is above the idling raling
seclor)

3. ll-‘uel feed during engine starting exceeds the necessary
imit

4. Air blow-off band manual control bulton jammed

Open e air blow-off band. Do this by pressing the bulion,
taking off the wing nut and fixing it on the stud located on
the blow-off mechanism casing

Adjust the engine control system un the aircrafl so that, with
the engine control lever on the transitional stop of the idling
rating, the lever of the TIH-285 pump is between the cnd
marks of the idling rating sector

Adjust the starting control unit as instructed in Chapter VI
of this Manual

Check functioning of air blow-ofi band control mechanism
by pressing the manual control hutton. In case of malfunction-
ing, check the manual control buiton contacts for condition

X1. Idling Speed is Other than Specified

The quantity of the fuel supplied by the pumps is foo
low or loo high

Adjust idling speed as instructed in Chapler V1

X11. Air Blow-Off Band Fails to Close

No supply of compressed air to blow-olf band conteol
mechanisim

1. Chech pressure of compressed air in the aircralt air system

2. Check functioning of the clectromagnetic valve. For this
purpose, disconnect the plug of the centrilugal transmitter
plug connector, turn on the master switch and close sockets
I and B of the plug conncctor, Upon closing the sockets
the valve must operate. (This check should he performed
aurally). If the valve fails to operate examine the electric
wiring and, if it is intact, replace the valve.

3. Replace the centrifugal transmitter if the band closes during
the check described in Item 2

4. If during the check described in Ilem 2 the band fails 1o
close, replace air reducer 52518700

Nete. If the ambient temperature is low, warm up the air re-

ducer and check its operation prior to replacing it

XIIL. Air Blow-Oft Band Opening and Closing Speeds Other than Prescribed

NS

1. Centrifugal transmitter out of adjustment i
2. The difference in band opening and closing speeds
exceeds 50 r. p.om.

Adjust centrifugal transmitier as prescribed in Chapler VI
Replace the centrifugal transmitter

XIV. With Reduced Temperature of Gases after Turbine the Maximum Rating Speed is Lower than Specified

1. Insufficient fuel supply (o engine (fuel pressure befo-
re TIH-28B and ITH-15L pumps too low)

|
|
|

2. Maximum speed stop out of adjustment

| Check whether the fuel shut-ofi valve is open

2. Inspect the fuel filters and wash them, if neccessary

3. Check functioning of the aircraft boostier pumps

4. 1T the aircraft pumps operate normally, replace the LIH-IT
pump

5. 11 the above measures fail to correet the fault replace in
succession the fuel-oil cooler and the [lowmeter
Adjust the maximum speed stop as instructed in Chapler VI

XV. With Normal Temperature of Gases after Turbine the Maximum Speed is Lower than Specified

Engine speed indicator faulty or improperly calibrated |

Replace the engine speed indicator

XVI. Maximum Rating Speed is Higher than Specified

. Engine speed indicator faulty or improperly calibrated |
2. Maximum speed stop out of adjustment

Replace the engine speed indicator
Adjust the maximum speed stop as advised in Chapter V'l

XVIL Temperature of Gases after Turbine at Maximum Rating to High

Air is bled from compressor (air blow-off band or aire-
rait anti-icing system control valve opened)

48

Check the air blow-ofi band control syslem and aircrait anti-
feing system control valve
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Probable cause ) Troubleshooting and Remedy
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XVIII. Temperature of Gases alfter Turbine at Maximum Rating Too Low

. Short-circuiting of one or more thermocouples Replace the sct of thermocouples
l(r‘(;z:lttlr)):z of wires leading from thermocouples to in- Check 1o sce that the wires do not touch hot parts of the
¢ cngine '
Faulty conductors in thermocouples. Poor contacts in Sheck wire connections at the sensing clements, In the ter-
connections | minal box, plug connector and Indicator
XIX. Acceleration Time Exceeds 17 sef
. Insuificient fucl feed (fuel pressure before IT11-28D 1. Inspect the fuel fiters and wash them, if necessary
and MH-156 pumps too low) 9. Check funclioning of the alrcraft booster pumps
3. I the sircraft booster pumps operate normally, replace the
LH-14 pump
4. If the ahove measures fail to correct the fault, replace in
) . successlon the fuel-oll cooler and flowmeter
. Acceleration control unit out of adjusiment. Adjust engine acceleration as instructed in Chapter VI
XX. Engine Acceleration Check Is Accompanied by Flaming-Out and Surging
 Acccleration control unit out of adjusment. Adjust the acceleration control unit as instrucled in Chap-
ter V1
XXI. Oll Pressure Too Low
Insufficient oil in tank Check the oil level
. Wrong pressure gauge readings. Check calibration of the pressure gauge
Oil pump pressure control valve out of adjustment Adjust the pressure control vaive as instructed in Chapter V1
Heavy oil leaks in oll system Check the engine oil system for leakage through the joints
! and replace the defective pipes or gaskets
Oil filter clogged | Inspect the filler and wash it, il necessary
XXIl. Oil Pressure Too High
. 0il pump pressure control valve out adjustment l Adjust the oil pump pressure control valve as Instrucled in
Chapter VI
XXI11§. Oll Consumption Exceeds 1.5 kglhr
Leaky oil pipes Check the oil pives for leakage
Excessive quantities of oil thrown out through breather Replace the centrifugal breather
Breather pipe clamped Check the cross-section of the pipe and climinate the defect,
if necessary (the pipe should be 8 mum)
XXIV. Oll Flows from Tank into Engine with Alrcraft at Parking Ground
. Poor tightness of oil system return valves ‘ 1. Drain ail from the compressor front casing before starling
2. Replace the starter oil fitter and starter oil pump in succession
XXV. R. H. Engine Maximum Rating Speed Too Low at Subzero Temperatures
Fuel feed cffected by barometric control unit i Disconnect the pipe supEIylng air to the MH-I56 pump ba-
rometric control unit. 1l the engine maximum rating speed is
restored, the trouble is not considered to be a fault
XXVI. Ol Fumes Contaminate Air Bled from Compressor for Cockpit Pressurization
. Breathing pipe squeezed Check the clear cross-section of the breather pipe and elimi-
nate the defect, il necessary
Oil leaking into engine intake duct Check hie starler oil system for tightness
XXVI). Fuel Penetrates into Oil System
. Poor tightness of fuel-oil cooler Remove the cooler and check it for tightness. Replace the co-
oler, if necessary
. Poor tightness of fuel and booster pump glands Replace the fuel units in succession

. Poor tightness of gas turbine starter clectromagnetic Check the elcctromagnetic valve for tightness

valve (Fig. 3).

If the ahove methods prove to be ineffective in eliminating the engine operating troubles, it is necessary {o invite a re-
presentative of the Supplier.
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Chapter IX
REPLACEMENT OF ENGINE

REMOVING ENGINE FROM AIRCRAFT

After the engine which is to be replaced is
stopped slush immediately its internal surfaces
and close the compressor intake, the aircrait air
hlow ol holes, and the jet nozzle with lids.

The oj erations for removal of the engine from
the aircrait should be performed in the sequence
contrary te: that followed during installation (rnge
helow ).

When removing the engine irom the aircraft
be sure to close the vil, fuel and air pipes of the
engine and aircrait systems with plugs immedia-
tely after disconnecting them.

TRANSPORTING ENGINE

Fur transportation purposes the engine is to
he packed 1nto a special wooden box along with
the following items:

- set of spare parts.
<et of parts and units necessary for as-
~embling and mounting the cngine in aircrait.

The dimensions of the wooden hox are 5700
< 2040 X% 2040 mm.

The bux consists of an upper detachable cover
and bottom part. Bolted to the bottom is a mectal
support {or the engine. The engine is fastencd to
the support in two planes:

in the plane of the compressor middle cas-
ing rear section by the two diametrically opposite
attachment Dittings set into the holes localed in
ltne with the harizontal split joint,

in the plane of the front flange of the list
slage nozzle diaphragm assembly casing by three
supporting brackets provided with rubber pads.

To ensure better fastening of the engine to the
support, it is lashed to the latter with a wire rope
in a rubber cover. The rope is run through the
combustion chamber casing in the plane of the
front flange of the Ist stage nozzle diaphragm
assembiy. Tension of the rope is adjusted by
means of the bolts fixed in the inclined hraces in
the rear uprights of the support

-l

The box may be hoisted with a crane whose
load-lifting capacily is not less than 6 tons.

CAUTION! It is strictly prohibited to tarn aver or till the
bax with the engine

The box is suspended from the crane hy means
of wire ropes run through four rings in the upper
part of the cover (two rings at cach side).

CAUTION!' When hoisting the box with the aid of a crane
from a truck or railway car check whether the
upper cover of the box is reliably fastened to
the bottom

UNPACKING NEW ENGINE

Prior to unpacking, examine the box on the
outside. If the box or the seals are damaged draw
up a special statement. Unpack the engine as
follows:

1. Remove the four bolts holding the cover lo
the boltom.

2. Secure the wire ropes o the hox cover rings,
lift the cover avoiding any distortion and lower
it on the ground at some distance.

3. Remove the sel of engine mountings and
sparce parfs. Check the condition of the seals on
the packing.

1. Slacken and remove the wire rope hulding
the engine to the support in the rear attachment
plane.

PREPARING ENGINE FOR
INSTALLATION ON AIRCRAFT

Before installing the engine on the aircraft
remove the external slushing compound. Attach
the engine-to-aircrait mountings. A sel of slushed
aircraft mountings and rods is furnished and
transported in the box complete with the engine.
If the aircraft is equipped with two engines, the
aircraft mountings are installed after the engines
are classificd into left-hand and right-hand en-
frines.

Approved For Release 2003/08/07 : CIA-RDP78-03066R000400050001-1



Approved For Release 2003/08/07 : CIA-RDP78-03066R000400050001-1

Fig. 24 Rear Casing Ring with Engine Auachment Fitings (Viewed from Exhaust Umt):

irom / to 10 — enginc mounting bracket. A 8B - irmme 7ing of L1 engine rear casing C. D- lrame ring of RH eagine
1ear casing

To converf a L.H. engine into a RH. one 1t
Is neccssary to rearrange the following parts and
assemblies:

I. Mounting brackets /., 3. 4, 5 (Fig. 24) and
9 (Fig. 25)— from the right-hand side of the
compressor rear casing to the left-hand side.

2. Five clamps which fasten the thermocouple
wires — from the right-hand side of the exhaust
unif shroud to the left-hand side.

3. The pipe which conveys oil {from the starter
into the oil tank-from the left-hand side oi the
oil pump unit 1o the right-hand side.

To convert a R.IL engine into a L.H. one the
corresponding parts and assemblies must be re-
arranged in the reverse order.

When mounting R and [L.H. engines on
T¥-104 aircraft sec to it that the lower central
mounting brackets are installed in accordance
with views B and [ in Fig. 24.

The mounting parts should be attached to the
engine in compliance with Fig. 25.

The mounting brackets should be arranged on
the engine in two planes:

in the plane of the guide vanes of cofMpres-
sor stage VI (mounting hrackets /., 4, 6, 7. &)

in the plane of the 1st stage nezzle diaph-
ragm assembly flange (mounting brackets 2
and J).

The attachment fitting must be installed on
the engine which is fastened to the support ot
the shipping box after external deslushing. The
attachment fittings and rods should be deslushed
with clean gasoline by the use of a brush. The

Approved For Release 2003/08/07 : CIA-RDP78-03066R000400050001-1

lower aitachment [itlings may be instailed after
removing Lhe engine from the port. The engine
that has been provided with attachenent fittings

" and inspected on the outside is comsidered ready

fof mstallation on the atrcraft.

Priur to installing the engine on the aircraft
check the comdition of the engine compartment.
The compartment is considered ready for accom-
modation of the engine if it bas been cleaned oi
dust, dirt, {races of ol or Iuel and of any foreign
articles such a8 nuts, bolts, tools, etc

INSTALLING ENGINE ON AIRCRAFY

Secure the 1Hting device to the engine fillings,
«eparate the engine ffom the melal support, lift
it and move carefully into ils compartment in the
aireraft.

When lifting and mounting the engine tske
care not Lo damage the outer hoses and pipifig.
Sce to it that the lifting device wite ropes or
aircraft engine compariment parts do not tooch
the enginc units and assemblies.

The attachment rods are mounted and secured,
ahd the engine is levelled out in accordance with
the instructions of the alrcraft Manufacturing
Plant. When levelling the engine take for reference
points two flals on (he jet sozzle and the holes
in the lower part of the compressor front casing
support.

Having fastened the engine, connect the throttle
valve control rod to the TTH-286 fuel pump lever.

3
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CONNECTING AIRCRAFT PIPELINES
TO ENGINE

Before connecting the aircraft fuel and oil
system pipelines to the engine make surc they
are clean and nol clogged by foreign matter or
dirt. The plugs ol the engine and aircraft pipes
must be removed jusl before their connection.

Having connected the pipes, wipe the enginc
surfaces with picces of cloth {o clean the engine
of any fuel and oil stains.

CAUTION! It is ncither allowed to fit the engine with
parts, assemblics or units which do not belong
fo it, nor to remove parts, assemblies or units,
from the engine without consulting the Supplier,

LIST OF AIRCRAFT PIPELINES AND WIRES
CONNECTED TO ENGINE

Description Type of joint
Oil System
Oil infet line } Rubberized fabric hose
Oil outlet line Rubherized fabric hose
Engine breathing line I Same
Oil tank breathing lines Same

Pipes for measuring oil pressure | Nipple joint

Oil  temiperature  measurcient

connection Treaded joint
Drain pipe from I'CP-18000M ge-
nerator adapter ! Nipple joint

Main and Starting Fuel System

Pipes feeding main fuel to boo-
ster pump
Pipes carrying fuel from booster ’

Rubberized fabric hose

pump © Same
Pipes feeding main fuel to high |
pressure fuel pumps . Same

Connection for measuring fuel -
pressure at TTH-28B inlet
Connection for measuring fucl

pressure in primary fuel ma- |
nifold i Same
Starting fuel supply connection © Rubberized fabric hose

Nipple joint

High-Pressure Air System

Pipes [eeding air {o reducer Nipple joint

Pipes feeding air to mechanism

which controls the cngine

compartment air discharging
shutter

Same
Engine Air Bleed System

Pipes feeding air to aircrafl ca-
bins (from compressor stage
VII) Flanged joint
Pipes feeding aircraft anti-icing
system (air bleed from after
compressor stage VIII) IFlanged joint
Hydraulic System

Pipes feeding hydraulic fluid to
435B® hydraulic pump

Pipes carrying hydraulic fluid
from 435B® hydrautic pump | Same

435B®  hydraulic pump drain ‘
pipes

Nipple joint

Sume

Description Type of jolni

Generators

Connection of wires to genera- ,
tors Bolted joint

Hose feeding air for cooling ge {
nerators ! Rubberized [abric hose

Engine Electric System

Conneetion of four-pin plug con-
nectors
Connection of bonding strips

Bolted joint

Drain System

Pipes for draining fuel from
combustion chamber casing Nipple joint
Pipes for draining fuel from
nozzle diaphragm assemblies | Same
Pipes for draining fuel from
C-300M  starter combustion

chamiber , Same

Fire Fighting System

Pipes feeding carbon dioxide to
discharge rings Nipple joint

Naote. The pipe ends in the nipple joint are cxpanded

INSTALLING AND CONNECTING
ENGINE GAUGES AND INSTRUMENTS

To check the engine performance it is neces-
sary to install and connect the following gauges
and instruments (Fig. 26):

l. T9-45 tachometer indicator showing the
starter speed; this instrument is joined to plug
conneclor 742

2. TCT-29 thermocouple indicator registering
the temperature of gases in the starter exhaust
unit; this instrument is connected to wires /43.

3. T35-2 tachomeler generator for measuring
c;l}gfinle speed, the generalor is installed on flange

4. DIIMY-3 electric remole-reading pressure
gauge (standard) for measuring fuel pressure
before IT1-285 and ITH-155 fuel pumps; the pres-
sure gauge is connected to pipe IJ(;'. .

5. Pick-up unit for measuring fuel pressure
in the primary manifold (belongs to tlic SMH-3P
gauge unit); the pick-up unit js attached to the
engine panel and connected to pipe 145.

6. Engine oil main line pressure pick-up unit
(belongs to the SMHU-3P gauge unit); the pick-up
unit is faslened to the engine panel and connected
to pipe /44 through the damper mounted on the
pick-up unit.

7. Sensing element for measuring oil tempera-
ture in the engine oil main (belongs to the
OMHU-3P gauge unit); the sensing element is
installed in branch pipe /47.

8. Pick-up for measuring oil pressure in start-
cd inlet pipe /49.

9. Having installed the transmitters in comp-
liance with Items 5, 6, and 7, connect them to

53
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the plug conneclors of the IMHU-3P gauge unit
indicator.

10. T-64-4 thermocouples for measuring the

temperature of gases in the engine exhaust unit;

the thermocouples should be installed in bosses
148.

GROUND AND AIR TESTS OF NEWLY
INSTALLED ENGINE

1. Having installed the engine on the aircraft,
pay particular attention to proper mounting of
the engine arnd make sure that no foreign matier

has been left on the engine (tools, bolts. nuts,
washers, etc.).

2. Prior to the first starting of the engine
installed in the aircraft prime its fuel and oil

lines and deslush the engine fuel system as de-

scribed in Chapter X.

Note If engine ground (ests are accompanied by fluc-
tuations of cngine speed or fucl pressure, prime the
fuel lines onee more.

3. Preparation of the engine  for  starting,
warming up and stopping the engine should be
carried out in conformity wilth Chapter “Prepara-
tion of Engine for Flight™.

4. The Tirst start of the engine should be car-
ried out with the hatches of the engine compart-
ment in the aircraft opened to facilitate inspection
of the engine and checking of its adjustment.

5. With the engine running, check pressure
tightness of the pipe and unit connections of the
fuel, oil and drain systems (the check should be
carried out only at idling rating).

6. If the results of the engine ground tests
prove to be satisfactory, proceed with testing the
engine in the air.
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Chapter X
ENGINE SLUSHING AND DESLUSHING

GENERAL

The engine treatment with anti-corrusion com-
pound is the basic process which ensures proper
protection of the engine parls against corrosion
during storage and transportation. Thercfore, en-
gines which are femporarily placed out of service
should be properly and timely treated with anti-
corrosion compounds meeting the respeclive speci-
fications with regard to their physical and che-
mical properties.

Engines may be subjected to either partial or
complete anti-corrosion treatment.

Partial (or internal) processing consists in
slushing the engine fuel lines with compound io
coal them from inside with a film protecting the
lines against corrosion. Internal slushing of the
engine should be carried out when the aircraft is
kept (or the engine is placed in storage) in a
hangar or some other closed location protecling
the engine against atmospheric precipitation and
sudden changes of the temperature. Engines so
treated may be stored for up to 30 days.

Engines wlueh are removed from the aircrafl
and placed inn storage for up to 3 months should
be subjected to complete slushing in accordance
with the procedure set forth in the present chapter.
Complete slushing of the engine will guarantee
protection against corrosion in the course of not
more than 3 months in case the engine is being
kept at a depotf. If the engine is expected {o be
stored in excess of 3 months it should be slushed
in compliance with the Instructions on Engine
Slushing supplied with the engine.

If the aircraft is not to be flown (with the
engines installed in the aircraft) for a period of
up to 30 days it is allowed to keep the engines
deslushed in case the engines are started regular-
ly (once a week) and warmed up for 4 or 5 min
at 0.8 nominal rating. Periodical slartings of the
engine are required for washing the engine fuel
system units with circulating fuel.

If the engines (the aircraft) are placed out of
service for a long period of time without fuel in
the Tuel system, the fuel system accessories should
be temporarily treated within three hours after

the fuel has been drained. This operation may be
carried out with the fuel sysiem unils installed on
the engine or removed from it.

Surfaces attacked by corrosion should be dres-
sed wilh fine-grade abrasive cloth soaked in oil,
then polished with TOH paste, washed in clean
gasoline and coated with slushing compound.

It is not allowed {o carry out corrosion re-
moval operations during rains or snow-falls. Anti-
corrosion compound must be applied only to clean
and dry surfaces of the engine parts.

ANTI-CORROSION COMPOUNDS

To perform internal processing of the fuel and
oil systems make use of MK-8 oil (USSR Standard
F'OCT 6457-53) or transformer oil (USSR Stan-
dard 'OCT 982-56).

All external unpainted metal parts (with the
exception of those made from stainless steel) are
slushed with neutral petrolaium (USSR Standard
rOCT 782-53).

Notes: | Petrolatum may be substituted by aviation oil
MC-2¢ (USSR Standard TOCT 1013-49) mixed -
with 4 to 6% of ceresine (USSR Standard I'OCT
2488-47). The mixture of oil and ceresine should
he heated to a temperature of from 60 to 70°C
hefore being applied.

2. Anti-corrosion compound should not contain any
waler. If moisture is detected in the anti-corro-
sion compound intended for slushing, remcve
the moisture by heating the compound to 110 --
120°C until it stops foaming at that iemperalure.

3. Prior {o slushing the engine check whether the
anti-corrosion compound meels the requirements
set forth in the Specifications.

4. 1t is not allowed to use reclaimed or used oils
for slushing.

INTERNAL SLUSHING

Internal slushing of the engine consists in
filling its fuel system with oil.

The operation is carried out by means of an
outfit (furnished with a felt filter at the outllet)
in the following sequence:

55
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I. Disconnect the fuel pipes from the LI-1J1
boosler pump and connect by means of a nozzle,
the lose from the internal processing outfif.

2. Using hoses conneet the pipe umions for
measuring the fuel pressure on the main and
primary manifolds.

3. Pour 70 fit of oil compound into the oil tank
of the outfit. The oil should be strained through
a sitk filter.

4. Disconneet the plug connectlors feeding cur-
rent to two KII4-2P1 booster coil units,

5. Drain kerosene from the drain tank {through
the drain plug), from the filter and fuel-oil cooler
(through the drain cocks).

6. Shift the engine control lover to the dling
rating position and swilch on the oil pump of
the outfit to build up a pressure of from 0.4 to
1.5 kg/sq.cm. Cold-crank the engine 2 or 3 times
within 60 -65 sec each time: while cold-cranking
the engine feed 45 to 50 fif of oil into the fuel
system. During cold-cranking of the engine move
the engine control lever from (he idling rating
position to the maximum specd stop and back a
few times.

Alter cold-cranking the engine {wo times the
oil compound should flow from the drain pipes
of the nozzle diaphragm assemblics, combustion
chamber casing and exhaust unit. Upon comple-
tion of cold-cranking the engine, sel the control
lever to the CUT-OFF pasition.

7. Switch off the pump of the outfit.

8. Disconnect the plug connector of the wirc
feeding current to the KI1-21 booster coil.

9. Drain gasoline from the starting fuel tank
through the drain cock and disconnect the starling
fuel inlet pipe from the starting fuel filter.

10. Disconnect the hose of the outfil from the
HH-1I booster pump and take the nozzle off the
liose. Connect the hose to the starting fuel filter.
Swilch on the pump of the outfit for internal
_slushing of the engine starting system and starter
fuel system.

1. Depress the STARTING IN AIR button
and prime the engine slarting system with oil.
Repeat this operation 2 or 3 times. The TTIIP10-3M
pump should not operate for more than 15—20 sec
with intervals between starlings of nol less than
I min.

12. Prime the starter fuel system with oil,
cranking the slarfer 2 or 3 times. The siarter
should be cranked by pressing the STARTING
button. It should be operated not longer than
20 see at a time and brought up to a speed oi
at least 4500 r.p.m. Stop the starter by turning
off the master switch. At the end of the second
or third cranking the oil should flow from the
drain pipes of the combustion chamber vasing.

13. Reslore the proper connection of the fuel
and electric systems of the cngine.

4. Drain completely the engine oil system,

36

COMPLETE SLUSHING

Engines which are removed from aircralt and
prepared for storage or shipping must be subject-
ed to complete slushing.

Internal slushing of the engine is carried oul
with the engine installed on the aireraft in comp-
liance with the previously outlined procedure.

Lxternal stushing of the engine should be
performed not tater than 20 hours after its removal
from the aircraft.

All the engine slushing operations must follow
one another without interruption.

External slushing of the engine should be car-
ried out in the following sequence:

. Pul special plugs iuto all the holes which
communicate with the internal chambers of ihe
engine,

Caution! Use of paper or wooden plugs is
not allowed.

2. Clean the cngine outside of dust, dirl and
condensate with pieces of cloth soaked in clean
gasoline.

The cleaned surfaces (in particular those which
are to be painied) should be dried up and blown
witlt compressed air.

CAUTION! The compressed air used for air blasting must
he cleaned of water, dust and oil. Protect elec-
tric fittings and wires against contact with ga-
soline.

3. Alter cleaning with gasoline and blowing
with air all the unpainted external metal parts
of the engine, as well as the internal surface of
the engine exhaust unit should be coated with
a layer of neutral petrolatum or compound con-
sisting of MC-20 or MK-22 oil mixed with 4 to 6
per cenl of ceresine. The compound is applied by
means of a brush. To thin out the slushing
compound heat the petrolatum to 80--90°C and
the mixture of aviation oil with ceresine from 60
to 70°C.

4. Upon expiration of the three months’ period
the cngine should be deslushed and retreated
with anti-corrosion compound according to the
above procedure.

CAUTION! 1. It is prohibited to slush the engine during
rain or snow-fall,
2. Apply anti-corrosion compound only to clean
and dry parts of the engine.

Having completed the external slushing, pack
the cngine. All the protruding parts (the acces-
sory drive gear box, engine wheelcase, drives,
elc.) as well as flexible hoses should be wrapped
in three layers of paraffine paper and tied up
with {wine. Pul a cover of thick fabric on the
engine, tie up the cover openings and seal them.

EXTERNAL DESLUSHING

Remave the fabric cover from the engine, cut
the twine and carefully take off the paraffine
paper (it is prohibited to tear the twine). Clean
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the slushed external parts of petrolatum, using
a gasoline-soaked brush.

Wash the parls until all the traces of com-
pound are removed. Wipe the washed places care-
fully with clean pieces of cloth. Drain oil from
the oil sump of the engine front casing.

After the slushing compound is washed away,
inspect the engine on the outside. Check tighten-
ing of the attachment parts, cxamine for absence
of broken or damaged pipes and wires, mechanical
(lamage of assemblies and units, and for presence
uf seals on the adjustable clements of the units.
Should any defect be detecled, draw up a slate-
ment to that effect and send it to the Supplier.

The engine must not be installed on the air-
cralt unless the causes of the defects have been
identified and eliminated.

INTERNAL DESLUSHING

The fuel systiem of the engine should be de-
slushed after the engine has been installed in (he
aircraft and properly connected to the aircralt
systems.

Use only gasoline and kerosenc for deslushing
the engine.

Internal deslushing of the fuel system should
be carried out as follows:

1. Drain the remaining oil from the tank, cool-
er and compressor front casing of the engine and
fill the oil tank with fresh oil.

2. Prime the oil lines delivering oil to the
engine and starter oil pumps and the pipes for
measuring oil pressure in the starler (see Section
“Preflight Inspection and Preparation of Engine
for Slushing”, Chapter 11).

3. Deslush the starter fuel system and the en-
gine starting fuel system as follows:

a) disconnect the plug conneclor of the wire
feeding current to the KI1-2] booster coil;

b) disconnect the plug connectors feeding cur-
rent to two KITH4-2PI booster coil units;

¢) fill the tank and prime starting fuel through
the inlet line before the starting fuel filter. Con-
nect the inlet line to the filter afler fuel starts
flowing out in a solid spray;

d) disconnect the fuel inlel pipe from the
starter fuel manifold and turning on the COLD-
CRANKING OF ENGINE switch, prime the fuel
system up to the starter fuel manifold for which
purpose crank the starter one or {wo times from
an external airfield source of power supply, from
15 1o 20 sec each time until a solid spray of fuel,
free of air bubbles, begins to flow from the free
end of the pipe. After priming, connect the pipe
to the starter fuel manifoid;

e} prime the starter fuel system with fuel by
cold-cranking the engine three or four times, from

15 to 20 sec each time, bringing the starter speed
to 4500—5000 r.p.m.

Proceed with cold-cranking ihe engine until
(he gasoline, flowing out of 5& starter combus-
tion chamber drain pipe, becomes clean, without
any signs of oil;

P

f) cold-crank the starter iv remove fuel from

the combustion chamber;

g) press the STARTING IN AIR button 2 of

J times, from 15 to 20 sec at a time, with at
least onc minute interval belween successive
startings. Finish pumping fuel through the stari-
ing system as soon as clean gasoline starts flow-
ing from the drain pipe of the engine combustion
chamber casing;

h) connect the plug conneclor of the KI1-2i
booster coil.

4. Deslush the main fuel system, for which
purpose:

a) swilch on the aircraft booster fuel pump
and shift the engine control lever to the idling
raling position;

b) remove the air from the main fuel system
for which purpose unlock and undo the union
nut from the pipe connection of the adapter feed-
ing fuel to the MTH-28F and [TH-156 pumps; in-
stall the C170-54 device on the pipe connection
and press the needle of the device to drain some
fuel from the system into a vessel until the fuel
flowing from the device is free from air bubbles;

¢) preliminarily start the starter 2 or 3 times
bringing its speed to 8000— 15000 r.p.m. depend-
ing on the rise of the gas femperature in the
starter exhaust unit;

d) cold-crank the engine once or twice until
fuel begins to flow from the drain pipes of the
nozzle diaphragm assemblies and combustion
chamber casing.

CAUTION! While cold-cranking the engine lor the first lime
check the operation of the starier by observing the
rezdings of the Instruments. If the performance
faclors of the slarter are beyond the permissible
limits, stop starting the engine and repeat the
deslushing operations, following lem 3 of the
present section

5. Move Lhe engine conlro! lever to the CUT-
OFF position and cold-crank the engine once to
remove the remaining fuel from it.

6. Drain the remaining fuel and oil from the
drain tank through the drain plug.

7. Wipe dry all the surfaces of the engine and
its compartment which have been smeared with
fuel or oil.

8. Examine the oil and fuel piping.

Note Aircraft accessories should be deslushed in confor-
mity with the Instructions issued by the respective
Manufacturing Plants or Suppliers.
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LIST OF ENGINE ELEMENTS USED FOR ADJUSTMENTS
IN SERVICE AND SUBJECTED TO LOCKING AND

SEALING
Name of eclements {o be Lockin Sealin
locked and scaled meansg n";esmsxg
NMH-28B Fuel Regulating Pump
Cag and tthreade(‘ljjsleeve of idl-
ing rating adjusting screw Wi Se
Hyd{aiuiic di:celerator ﬁow re- ire eal
strictor plug Wi Seal
Hydraulicldicelerator adjusting ire e
screw locknut and cap S Same
FULL THROTTLE stop screw ame ame
Iockn_ut and throtile valve
housing Same Same
MH-166 Fuel Regulating Pump
Starting control unit adjusting
screw locknut, cap and nut
fastening starting control
unit cover Wire Seal
Air bleeding jet and body of
starting control unit Same Same
U-3 Centrifugal Transmitter
Fixing nut of carrier used for
adjustment of centrifugal go-
vernor spring Wire Seal
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Name of elements to be Locking Sealing
locked and sealed means means
Pressure Oll Pump Unit
Handle and union nut of pres-
sure control valve Wire Seal
NT-4B Starting Box
Port lid | Wire | Seal
MHP10-3M Starting Fuel Pump
Pressure control valve | Wire | Scal
THP-3P Fuel Regulating Pump
Centrifugal transmitier spring
adjusting screw Enamel
Pressure control valve screw Same
Starting adjusting screw Same
Adjusting screw locknuts Wire
Emergency Rating Control Mechanism
Screw /4 (Fig. 11) for adjust- Wire
ing maximum speed Lock Seal
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