Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

50X1-HUM

0\0

<

Q"’O’Q

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



—_— [
_ Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

SECRET

i\Utut_{,‘!

50X1-HUM

PI-95 TURBO-JET ENGINE

OPERATING INSTRUCTIONS

N

- SECRET

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9




-

Declassified in Part - Sa

nitimy Approved for Release 2011/12/13 : CIA-RDP80T00246A062

100020001-9 ~

PREFACE

This publication should be regarded as the main guide
to be followed when operating the PI~9B turbo-jet engine.

The book is based on the materials of the manufacturing
plant as well as on cxperience gained during operation of

the engine.
Instructions on operation and maintenance of the

PI-9B

engine, presented in this publication, apply to the engines

of the fourth series.

Operation of the fifth series engines equipped with

alterburners incorporating precombustion ignition, as

control of the maximum and augmented ratings and with

t are referred to in Chapters XII and XIII.

- SECRET

well

as of the sixth series engines furnished with push-~button

HP-11BA

punp incorporating afierburner control unit does not differ
to any considerable degree from operation of the fourth series
engines. All peculiarities as to operation of these engines
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71g.2. PA-9B Bmngine without Afterbdurmer Tubde and Jet Nossle. Right-Hand View
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Chapter 7
PL=95 TURBO-JET ENGINZ (POURTH SERI:L) .7 14
(Flgs 1, 2, 3, and &)

Gene ta

Left-Haund View

3. Desimation ....iev0vvveees. PI=YB
P. Mrine typPe ceveeeccscccocss turt;o—},et en;ine wit
afterourner

P. Comprecsor

1YP@ seeessescsvcsccesccsss. axial-flow nine--t-. -
automatir cortrecl of 5 -
blow—off from %t. r1a-.

corrected upper spord 1imit

at stand teFts ceecveceecce. NOt OVver 2700 TeT.T.

Combustion chambers

1YPO cecescscrscosessccccnes straight-flow, ‘ncdi~!iu-’,
arranged in comnon hnru-ir

BUEDEr .cceesvsncocscossscee 10

Pig.4. Afterdurner Tude with Jet Nossle

Arrangement .......csevee.00 along circurference

combustion chamber number-

ing (1f viewed from

adjustable jet nozzle end).. beginning with urrer le‘--
hand chamdber, coun*rr-
clockwise

PA-95 mmgise without Afterbdurner and Jet Noscle.

rg.).

+ Turbine (type, mumber of
DLALEB) veiurencncnncocnones axial, two-sta,e
+ Drection of rotation of
CREING TOTOr teveverececccee counter—clockwi .~ (.-
viewed from nd'usnia>l.
Jet nozzle cma’
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7.

Jet nozzle -

£YPe seerocssssnsssssareness adjustable (three positions)

diameter of jel nozzle

exhaust area (with after- . -

burner turned on, at start-

ing, and within speed range

from idling to 4500-6500 r.p.m. minimum 495 mm; maximm
diameter is limited by
minimum overlapping of
shutters (4 mm)

at maxitum rating eeeeesecscese 435-452nm

at other ratings cceeessacceces 458-475 mm

Fuel System

Fuel booster punp

veressinssssasssssess IH=9, centrifugal, with
constant-pressure valve

direction of rotation ..ss..se. left—hand

gear ratio seeeeversensonsesses 1425

type ...

Notes: 1. Direction of rotation of the units referred
to under "general data" are given if
viewed from the shank end.

2. Gear ratios for the units are calculated by
the following formula:

4 = B Of engine

n of unit

where 1 is gear ratio
n - Yr.p.m.

9. Main fuel regulating pump
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type fetrtecssessecesotecsisess HP-10A, plunger, with
automatic devices ensur-
ing metering of fuel,
fed into main combustion
chambers at all ratings

\‘ [

PO

11.

engine speed is regulated

automatically eeececcessccnccas

direction of rotation (if

viewed from drive end) .......
rear ratio scevereccesssccenes
. Starting fuel pump (one per

two engines)

TUD2 esseveessccsocsscococcnce

cear ratio to electric motor..

irection of rotation

(looking at pump flange) eeses

fuel pressure regulator

(incorporated in pump) seeeses

pump output with engine
operating on ground at
counier-pressure of

2 kg/sq.cm., voltage across

metor terminais amvunting to
24 V and current of 5 A ceve0e

Afterburner fuel regulating
pump

LYPE ceeececcrccaces

direction of rotation

(looking from drive end@) eee..
5ear TAL10 evececeerecevescoace

ain burner

LYDC citierereersscrsssncnnnne

ceccssanne

062100020001-9

e ]

beginning from
8200 +100 r.p.m.

right-hand
3.125

MHP-10-9M, gear, driven
by electric motor M¥y-102A
1.0

left-hand

spring loaded reducing
valve

40 h.p.

HP-114, plunger, with
automatic devices
ensuring metering of
fuel and its delivery
into afterburner with
engine operating at
augmented rating

right-hand
3.125

certrifugal, double-

duct with filter in
every duct
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DUDDET sessessscscsesss 10
13, Starting atomizer

tYPE evescccsree centrifugal

DUMbEr cecevecseveccocs 4
14, Afterburner fuel nozzle

type oe. esessseses centrifugal
BUDDET eesscvsvsosssnees 17

. Low-pressure fuel

b
n

f11ter ccovsvevesensces gauze, disc type, installed on
fuel-0il unit 3174
16. Stariing fuel pressure
(during englne start-
Ing) eeeereesesnnannse. 1,0-1.75 kg/sq.cm.
17. Amount of fuel
consumed during one
starting of engine..... rot over 0.5 kg
18. Fuel pressure before
main and arterburner
high-pressure fuel
PUCIPS eeceesvsstacssses 1.6-2.6 kg/sq.cm.
Por short periods - up
to 2.8 kg/sq.cm.
19. Fuel pressure befare .
Pain DUTRErS vessssses. mot over 80 kg/sq.cm.
20+ Fuel pressure before
afterburner fuel
D0Z21E8 seerarasrnnsses
21. Rngine acceleration ot over %0 Ke/oa.cn.
ability(period during
which engine gains
maximum speed with
control lever shifted
within 1.5-2 sec.) from
beginning of automatic
regulation (8200 +
$100 r.p.m.) to n;rmal

Taty, oo
ng Srstsessiiess 9212 gec.

~

— i .
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from idling rating to normal

rating cecercescccsvesaccncss 5-12 sec,
from idling rating to

maximim Tating ceeecsveseeses 9-13 secc.

~from idling raling to

22.

24,

~Ny
wi

26,
(a)

(®)

augmented rating ceeceecesese ot over 1% scc.
Gas temperature rise after

turbine, during acceleration

check teeeeecersessassassnsss Ot over 750°C
Speed increase when checking

acceleration ability and

after turning on and off

afterburner {for short period

0f 3 t0 5 S€Ce) vesesccsosass NOS Over 11,500 r.p.m.
Time period during which

engine speed increascs from

maximum to augmented (as

indicated by increase in

afterburner fuel pressure)... not over G sec.

011 Systen
Pubuloliiint- At

Lubricating system «seceess.. closed-circuit, self-
sustaincd pressure
lubrication

011 pumps

pressure oil pump :

TYPE cecercrtsetcsscsnnnseese KeAr, sinzle stage

NUMDEY eeeeseosecssssacscsses 1

direction of rotation ....... left-hand

£EAT Ta1i0 vesessecccscccenss 4.0

outpui at normal rating with

counter-pressure amoun*ing

to 3-4 kg/sq.cm. and oil

temperature of 60-65%°C....... 25 lit/oin.

scavenge oil pump

LYPE teeevererenssnccsonneass genr, three-stage

DUNDET coeceeeccescocssacsces 1

L
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direction of rotaiion ..ess.. left-hand

geor ratlo cresseesenassseene 2.55

cutput at normel rating with
counter—-pressure amounting
to 1.0 kg/sq.cm. and oil
temperature of 70—75°C:stage

scavenging oil from compressor

inlet houSing eeeeveesecvoans
stage scavenging oil from
centre bearing housing ......
stape scavenging oil from
rear bearing housing eeeese..

50 1it/min.
22 1it/min.

22 1ii/min.

values are referred to

not over O.S,kg/hrx/

and not

317A. Incorporates oil
tank, fuel-oil cooler,
and low-pressure fuel

c

27. Pressure of oil in pressure
line at idling rating ....... not less than
1 kg/sq.cm.
at maxXimum TeDuMe vevvsveeees 445 0.5 kg/sq.cm.
Iote: Indicated oil pressure
stand t:st conditions. When operating the
aireraft oil pressure i's checked by the pilot
. lamp connected to oil pressure warning
mechanism 2CA¥5-1.3-2.2 (See Table 1 "Engine
ratings").
28. 0il consumption trececnceans
29. Temperature of oil 2t engine
inlet at all ratings ...v... not below —40°
above +85°C
30. Fuel-oil unit
type R I
filter
temperature of fuel at fuel-
0il cooler inl
€t creiinenna.. not over 40°
—_———
x/
011 consumptio:
No. T534227 Ptlon for engines numbered up to
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should not exceed 1.5 kg/hr

ot ] ] —

amount of oil in oil tank
MAXIOUM ececsscsvesccasesessses 10.5-11 1it.
minimm (after f£light) ...... Dot less than 7 1it.

Start System

31. System tyPe cccessseceevesess electric, self-sustained,
automatic, with changing
of voltage from 24 to 48 V
(use of 24 V system is
allowed). Engine is started
by starter-generator
operating as starter
through automatic starting
system energized from
stornge batteries. Storage
batteries are boost
charged by starter-generat-
or functioning as generator.
Starting may be accomplished
by use of ground supply
gource with voltage across
terminals amounting to
24-30 Vv (with no load)

32, Starter-generator ..eceesseos JCP-CT-6000A. At engine
starting it 1s used as
starter; during engine
operation it functions
as D.C. gemerator

direction of rotation e.sss.. left-hand
gear ratio

at starting seeesesececsasese 0.356
when functioning as generator 1.25
power developed at starting

(at voltage of 21 V and

current of 200A seeecccsceess 3¢5 heDe
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+ Tumber of op;

: er Lzl voltage
.‘ S Cersiiiesasesns BCOO

tion

n 24 vV
ceesvessasaes 44,3 +0.5 sec,
stem is used 31.5 10.5 sec.
: ule number of
succescive cwitchings at
Shopline
cooling period)
“tirting equipment (installed
or aireraft) starting box
TV SYStem visevencareneene. JKC-6000E
24~68 V 5y5tem seerenenasesne TKC~-60001
tatlery switeh box (24-48 V
sratem) R 1 1 1. S
ratiery change-over relay
(Z4~48 V gystem) veeeeneaesess PTA~200M
startine timing device 24 'V
24V osysten tveessrseesonss ABI-1BE
=2V grot seseesseases AB=5A
relar (for 24-t2 V system) ...two relays PlI-2,
three relays PlI-3
and one relay PJ~20T

Time of engine acceleration
to 1dling rating or to speed

100 r.p.om. lower th
rating E han idling

24 V system “rettecsanns
2448 V gystem .........:“”

‘ernicsible chiort-time
(up to 10 sne.)
ture rise after
ctartiing

not over 80 sec.
not over 60 sec.

£35 tempevra~
‘urbine when
enzire on ground
ine startings
without boost charging
storase tatteries: 1f

48y Systen ig employed -

torage tatteries

<+« nOt over 850°¢

oy
fron tug g

Ser———

cerirerneensnsaseseasd (followed by 30 min.

37.

38.

39.

40.

41

42

43.

A4,

12CAM-12 or with 24 Vv
system - from one storage
battery 12CAN-28 ...cceeccaee

not less than 3

Ignition, Flectric Fquipment, and Control Systems

Type of ignition (engine and
2fterbUrNeTr) ceceessessscsans
Engine booster coil

tYPE coveesrvvccccccencrcsnes
NUMDET seescescesssscscoscnss
Afterburner booster coil

tYPe cevevececncascscssonsnns
NUADEL cseesscsencesasasccces
Ingine spark plugs

EYPE teeeecesccecseccanseccnns
NUMDET soveecscrsossncocncess
Afterburner spark plug

TYPE tececectccsssesssannnane
NUMDEY seeesevesvscscnscscsee
Generator control equipment
(installed on aircraft)
carbon-pile voltage

Tegulator cevececsccescsecans
differential-minirum relay...
stabilizing trensformer .....
ballast resiStOr seescesnsses
Afterburner control unit
(installed on aircraft)

24 V SyStem seseesecocscocese
28-48 V system eeeseees .o
Compressor air blow-off band
control mechanism

YPE teieeiiiiiiiciineccnoene

: CIA-RDP80T00246A062100020001-9

spark, vibrating

KO-21B1K
1

KI-1A
1

CI-96,
I

shielded

Cr-02
1

P-254
ZIKP-400
T-1T
BC~-6000

KA®-2

hydraulie, piston tygpe,
with centrif jal eand
magnetic valv:s
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nusber of retuatine

Crlndery ciiiiiieee i anenans

hydrzulic Tluid ..

shutter control mechanisn

(installed on aireralt)

type LR R R T R T s

number (per 1 engine) ....,.
7. Control panel

L R R R

()

(c)

™\
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not cver 8% i fca.

nwrdreulie, piston typo

&
ANr-10

oil

TA-21

megnelic valves

Lwo-position

2 .
I7-3, (a) cwitches on and
ratinge;

shifts Jet nozzle shutters to
augmented or normal position
at engine sneed of
4500-6500 r.p.m. when engine
control lever is moved to
"Cut-0f£" (CTON) or NOREAL
CHOMUMHAR) stops respecti-
vely;

switches over stages of

0il pressure warning
mechanism 2C[[Y5~1,3-2.2;

L8,

(a)

(v)

(d) makes possible cold
cranking of enginc
with control lever set
at "cyT-orrr (CTOM)
stop;

(e

~

switches over electric
system serving for
corrosion-preventive
ircatment of engine

Yjarning and interlocking
devices
minimum fuel pressure

warning mechanism (in
aircraft booster pump
11N} sevesescosscasacsensess Cl~B, membrane type,
autometically switches
off augmented or maximum
ruting when fuel pressure
in aircraft fuel booster
system drops below
. 0.3 kg/sq.cm.
minimum fuel pressure
warning mechanism (in
afterburner manifolds) ...... JICJ~2, membrane type,
(a) prevents opening of
Jet nozzle shutters
" when afterburner is
turned on in case
excessive fuel pressure
o in afterburner manifolds
drops below 0.2 kg/sq.cm.
as compared to total
pressure of gases in
afterburner;
prevents Jjet nozzle
shutters from being
closed when afterburner




J

(e)
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- he

) 1imit cwitch o HEP-104

pump hydraulic decelerator.,.

limit switeh J (in control
panel)

A TR T

———

is turned off in case

excessive fuel pressure
in afterburner manifolds
exceeds 0.2 kg/sq.cm. as
compared to total pressurc

of gases in afterburner

JT-34/1, automatically turn:
off afterburner wien thers
is no hydraulic pressure in
intermediate chambers of
cylinders controlling
adjustable jet nozzle
shutters

Prevents cutting-in of
maximum or augmented rating

‘when engine speed is below

10,400 +200 r.p.m. with
engine control lever

smoothly shifted to respec—
tive stop

(a) prevents Jet nozzle
shutters from being opened
to augmented position
at altitudes, where engine
Speed at low throttle

exceeds 9700_100 Tepelas

() makes it impossible to

cut in augmented or

maximum'rating, if engine
Speed 1is below 9700 100 TeP.m.
vith controy lever shified

¥ithin 1,52 gec.
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Alroraft Accessory Units

49. Hydraulic pump (4nstalled

50

by Manufacturer on

accessory drive gearbox)

TYPE coeecrvcrcocosssccnsanes

NUEDEr coecorsctnvssoreccncas
direction of rotation seeceees

gear ratio sivececcccrcnscses

unit 623, gear, constant
displacement, or 435BM,
variable displacement
plunger type

1

right-hand

4.5

Measuring Instruments

Tachometer (installed by
HManufacturer)
TYDPE teeescescocosntosoccenas

direction of rotation of

- tachometer generator ..eeee..

52,

gear ratio to generator .....
Thermometexr for measuring
temperature of gases aft of
turbine (installed by

Manufac turer)

TP ceceteccnronssscacccnnca
number of thermo-couples ...
011 pressure warning
MEChanism eseeecssesossnsossos

: CIA-RDP80T00246A062100020001-9

2T3-15 with generator AT-3

left-hand
4.0

TBI-11
4, connected in series

2CLY5-1.3-2,2, membrane
type, closes pilot lamp
circult (pilot lamp lights
up) when oil pressure in
0il pressure line drops
below 1.3 kg/sq.cm. at
engine speeds below
9700_100 r.p.M.y Or when
0il pressure drops bslow
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Engine diameter on combustion
chamber sectlon sevveverevsvscae
Afterburner diameter cssesececes
Faxicw height of engine

Length of engine with after-~
DUTIET seeverrvcacnsressscacssee

cozplete with accessories seeess

vith fuel-oil unit 3174 u.y.s... 695%2 POT cent y.

Dry weight of engine complete

first overhaul tecseiescsessesss 100 hours

Engine. service 1life up to
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TOX Gontimuous operation of the enginme on the ground at speeds below 9700_; 0 T.Dp.m.

should not exceed 5 min. (with the airoraft fuselage jointed).
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Chapter 1II
FUEL AND LUBRICANT

1. Fuel

The engine uses T-1 or TC-1 fuel grades. In winter it
1s allowed to use the above fuels with addition of 0.3 per
cent 1liquid "H" (by weight).
The recommended grades of fuel should possess the
following physico-chemical properties:

KNos Physico-chemical properties Fuel grade
: -1 Tc-1
1 2 3 4
1 | Density" }322 0.80-0.85 | 0.775
2 Distillation characteristic
(2)distillation point
°C, not over 150 150
(b) 10 per cent distilled at
temperature of °C, not
OVET seeevescocssccscnsssass 175 165
(c: 50 per cent distilled at
" temperature of °C, not
OVET 4suvesoosvcsesossscccecs 225 195
(d) 90 per cent aistilled at
temrerature of °C, not
OVET svevesnsvesescsccccesss 270 230
(e) 98 per cent distilled at
temperature of °c, not
: OVEL seceecscscrccosscccccssl 280 250
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5. Insert new packing rings into the filter cap,

4, 71t the fuel filter into the housing so that th,
-=saves on the filter cover should line up with the cutouty
or. “ne c¢lamp, .hereas the outlet hole in the cap should b
i- line with the respective duct in the housiug. The fuel
s11=e~ should be inserted carefully without cocking, to avolg
dazaze to the filtering dises and rubber packing rings,

. . Place the clamp onto the cap, turn the hinge bolt g
that it srouid fit into the clamp groove, turn the wing mt
right nome and lock it with wire.

Replace fuel-oil unit 317A as follows (Fig.22):

1. Remove the clamps from the pipe-lines to Zacilitate
their disconnection from the fuel-oil unit.

2. Tnlock and turn off the nuts holding the fvel
deldvery pipe-line to fuel-o0il unit 317A.

?. Unlock and t:rn off the mut of the telescopic joim
securing the pipe-line for fuel delivery to fuel-oil unit e
Temove the pipe-line.

e 4. Remove the pipe-line serving for fuel 7r7a7f;iz;ﬁ from

e “;ﬂ unit 3174, proceeding as laid down in Points 2 &i:

o “. Detach the pipe-line for oil delivery to the cooler
w :ne plpe union of fuel~o0il unjitv 317A.

U o
the o1 Detach the pipe-line serving for oil delivery Iros

il tank %o tke 011 wnit.

7. Ms
011 untt 31????“ the pipe-line for o1l return from fuel”
hand side of thmm the rear pipe union located at the T8
engine, or rromet‘;mt (lodking forward) of the left-hend
e
hand s1de of 4he nniiront pipe union located at the lefi-

englne, (looking forward) of the right-hand
8. Detach ¢
B .
wmit 317y, ® oil tank breather pipe from fuel-oil

9. Unlock
and tyupy .
BeCUring fuel-gyy out the two bolts coupling the olamt* )

unit .
- /\ 31745 remove the wnit from the ersl™®
) .

P1g.22. Attachment of Fuel-0il Unit 3174
and Coonection of Pipe-Lines

1 - fuel-oil unit; 2 - pipe union for 0il delivery to
oil cooler; 3 - pipe-linme for oil delivery to oil cool-
er; 4 — pipe union-valve for drainage of fuel from pipe—
1ine serving for fuel delivery to fuel-oil unit; 5 - te-
lescopdc joint of pipe-lines serving for fuel delivery
to fuel-oll unit; 6 - pipe-line for fuel delivery to
fuel-o0il unit; 7, 10 = pipe-lines for draining oil froam
01l tank of left-hand engine; 8 — pipe-line durite
joint; 9 — pipe union for draining 0il from oil cooler;
11 - pipe union for draining oil from oil tank of left-
hand engine; 12 — fuel-oil unit securing strap; 13 -rub-
ber gasket fitted under strap; 14 — fuel-oil unit strap
clamping bdolt; 15 — clawping bolt nut; 16 - oil tank
filler cap; 17 - pipe union for draianing oil from oil
tank of right-hand engine; 18 - pipe union for oil de-
livery from oil tank to oil unit; 19 - pin securing
strap to bracket; 20, 21 - pipe-lines for oil delivery
from oil tank to oil unit; 22 - pipe-line Jdurite joint;
23 - pipe-line for draining oil from oil tank of Tight-
hand engine; 24 — pipe union-valve for draining fuel
from pipe-line serving for delivery of fuel from fuel-
011 unit to HP-10A and HP-11A pumps; 23 = b01¢=0°P1°1
joint of pipe-lines serviog to deliver fuel from fu;n;
e ot PP A ana MP-Loa pumps; 26 - durite Jo%s
of oil tank drainage pipe-lines; 27 = durite Jjoio 1Zne-
0il return pipe-linaj 28 — oil tank drainage pipe- 5
2 - oil tank dxalnxz; pﬁ! ug'i:t):é 30 - P

el delivery from fuel-oil un
pumps; 31 - ’1pc union-valye for draining fuﬂ!ﬁg:x
fuel filter iou right-nand engine); 32 - fﬂilf“m fael
cap; 33 - pipe union-valve for draining fue

filter (on left-hand engine) -
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Fig.23. Attachmend of Compress
Band Zontrol Mechani

or Alr Blow-0ff
sa

3 control mechanism;
g = Mechanism s
stop; 3 :oltmzchanis:n securing bracket; 5 fD:g‘;&
oupling 21ddle casing front and rear
P for drainage of band cont-
zod; 10- seoch 8 - air blow-off band; 9 - mechanism
; ; ilpinsconnectlna air blow-off band to
r0d to dx%vmg seet".c;;w ngepinbconiecung wechanism
Zle se 5 T Tear bracket; 1) -
locking plate;wnng outs 14 - driving séctg!‘ g;h-rins
axle securing gygs R :n sector; 17 - driven szctor
pi:. i 18 ~ bracxet securing screw with
*c::l;aczmg atr blo"_cff:‘b:x;cfet; 20 - screw of
st 1 ~, ad to d H
dtind bader TS50 Vel todriven sector
0eX; 24 - stop securing balz-op' -
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70. Flush the 0il cooler of fuel-oil unit 317A with
) 011 heated to 65-75°C, making use of the oil delivery and
return pipe unions.
11. Check the position of the pipe union-valve for
ing fuel from the fuel filter.
To mount fuel-oil unit 3174 onto the left-hand engine,
it is necessary that the pipe union-valve be located at
ipe right-hand side of the unit (looking from the rear end),
while the hole provided at the left-hand side should be

drain

stopped.
To mount fuel-oil unit 317A onto the right-hand engine,

the pipe union-valve should be arranged at the lefi-hand
)  side of the unit (as .iewed from the rear), whereas the hole
provided at the right-hand side should be stopped.

12. Mount fuel-oil unit 317A on.the engine and secure
it with clamps, having fitted rubber pads under the unit
and straps under the clamps. Lock the clamp coupling bolts
with 0.8 mm diameter brass wire.

13. Attach the oil, fuel and breather pipe-lines to
fuel-0il unit 3174 in the reverse order of their discomnec-
tion during dismantling. Fit new packing rings in the pipe-.
line joints. Lock the nuts of the pipe-line joints with
0.3 mm diemeter wire. There should be a clearance of not
mere than 0.3 mm between the flanges of the pipe-lines and
the flanges of fuel-oil unit 317%, after they are tightened.

14. Fill oil ipto the oil tank of fuel-oil unit 3174
as recommended in Section 1 of Chapter III.

: Start the engine and check the joints of the fuel and
: 011 systems for leakage.

7. Replacement of 011 Pressure Warning
Mechanism 2CHY5-1.3-2.2 end Control. Poned IV=3_

Limit Switch J Drive
Replacement of 0il Pressure Warning

)

e i
¥y Replacement of oil pressure warning mechanism

should be carried out in the following manner?

\

——
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norm2l eflort when tightening the bolts. The butt Jjoint of

—

—
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12. Mount the starter-generator on the engine sq that
the retaining dowel of the adapter on the accessory driye
gearbox fits into the hole provided in the ring; make Sure
%o fit a gasket under the ring.

liount the half-rings of the quick-release Joint ang turg
in the securing bolts, having fitted locking washers undey
the bolt heads. The butt joint of the half-rings shoulg be
arran;2d alorg the horizontal axis of the drive. Apply

-
the half-rings
The difference

not exceed 0,7

should have 2 clearance within 0.4 to 2 mm,
tetween the clearances on one side should

mn. The required clearance is ensured by

selecting half-rings of proper thickness.
13. Attach the wires to the terminal box of the starter-
generator.

14. After replacement of the starter-generator, crank

the engine 30 check operaticn of the starter-generator as
a starter. The starter-genera
a speed of 800 to 11.0 T.p.m.

Start the ens
as a generator. W

tor should race the engine to

ine to check the starter-generator operation

“ith the generator functioning normally, the
Tespective pilot lamp should go out.

12. Beplacement of Flame Igmiter Complete
rith Spark Plug and of Spark Plus {

The flame igniter (Fig.27) should be replaced as follom:

1. Remove the clamps of the starting fuel manifold.
2. Detach the wire from '

i the spark plug.
* tnlock, turp oyt and remo urn! th
v r from the
flame igniter, TRt ’
4,

When Teplacing the

Pipe~line from the
5. Unlock and turp oyuy
1gniter; Ten

dratnage lower flame igniters, detach the
flame igniter.

the bolts securing the flaue

0’
6. Wash :e the Tlame igniter fron the rear casing.
o new P
1t with o gy lame tgniter gy clean gasoline and Wipt

Plece of cloth 8“t !
« S hould
into the 8park Plug shielq °¢ that no gasolire s .

13

~

¢
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4 - dbare

pusition of starter -generator Position of starter-
for rignt-hand engine - _generator for left-hopd
engine \

F1g.26. Attachmwent of Starter-Gemerator I'CP-CT-6000A

p j er—ge—

1 - sturter-generator; 2 - bolts securing quick-release Jgﬁée;iqgnf;j::r;muge;
perator flange; 3 - quick-release jolnt ring secured to g ar ﬂt"?tcz-gencx.;tot
4 - retaining dowel; 5 - quick-reltase Join; ring secux-ek o g: e e
drive flinge; 6 — starter-generator drive snafi:._; 7= gasLE‘;E J“;t’ Jiing of ok
Teleise joint; 9 - bolts securing half-rings of quick-re ;é e Joint) 10~ starter
generator terminal box; 11 - bolts securing stnxtex-gcnex.;ig; E

12 -~ starter-generator air scoop conn.ec .

rig.27. Flame Igniter
1 - plug (1n two upper flame igniters); 2 — atomizer;
1e;

3 - flane igriter ?ous}ﬁ{
H - starting

5 - flame igniter pipe connection; 6 — spark plug; 7

supply wmanifold; 8 — discharger.

e

~
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/” ki
5 om

B9

“1;3.28, .fterburner Jiffuser

JifTuser front

f z
11; 3 - snark plug [istenins;
fterburner spark plug
adapter; 5 - diffuser In-

urme arrester; 11 - fuel
nozzle of rear fuel manifold;
12 - rear fuel manifold flang
13 - bolt securing rear fuel

manifold flange; 14 - aiffuser
wood; 15 — diffuser fairing;

16 - rear fucl mnifold; 17-
front fuel manifold; 18 - fuel
manifold fastening; 19 - bolt
securing diffuser inaer well

front fl.nge; 20 - fuel nozzié
of front fuel m:nifold; 21 wi‘-
22 - attachment hem zes 0
fuel ~inifolds; 23 - spb "
er cover; 24 - locking wash€ti,
25 = sphere cover securiog bolti
26 — sphcre ujper coverj 277

sphere cover sccuring bolti

28 - locking washer; 29 - uppt
covey of gpirk plug adapter |

sphere; 30 - adjusting plitéi
1 - 1ower cover of spark i
adante: sphere.

— 119 —

Inspect the flame igniter for mechanical damage.

7. Check the gap between the spark plug electrode and
the discharger. The gap should be within 2 to 2.5 mm.

g. NMount the flame igniter onto the rear casing, having

gasket under the flame igniter flange; secure the

?itted a
ocking washers under

#1ame ignitexr with bolts after fitting 1
the bolt heads. Lock the bolts by bending the washer tabs
e flats of the bolt heads and over the flame igniter

over th
body «
5. Turn the starting fuel atomizer out of the flaume
igniter and remove the shipping cap from the former.
of the starting

10. Insert the atomizer into the nipple
syel manifold pipe-line, having fitted new packing rings to
both sides of the nipple; turn the atomizer into the flame
igniter. Tighten and lock the burner with 0.8 mm diameter
wire of steel 1X18H9T.

11. When replacing the flame igniters,
lower pact of the rear casing, attach the drainage pipe-line
to the flame igniter, after fitting new packing rings under
the pipe-line nipple. Lock the pipe-union-plug with 0.8 mm
diameter wire of steel 1X18HIT.

12. Reinmstall the clamps securing the pipe-lines of the
starting fuel manifold. Fit new locking washers under the
clamp bolts., Lock the bolts by bending the washer tabs over
the bolt head flats and over the clamps.

13. Attach the wire to the spark plug.

14. Start the engine to check the flame igniters for
proper operation on the ground.

To check the engine for reliable starting in the air,
Cut off the englme, operate switch "STARTING IR AIR® (3ANYCK
B BO3IYXE) when the speed is brought to 2000-2500 T+ pme )
and by shifting the engine control lever towards the 1d1ing
rating retainer bring the engine to the 1d1ing speed.

arranged at the

Beplacenent of _Flape Igniter Sperk.FLif

using the following

Replace the Cfi-96 spark plus,
rocedure:
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opening as recuired, with the help of bush 8 (See pi
the cylinder, located at the rod side.

When the bdush is turned out the diameter of the
nozzle ovening is increased, and vice versa.

8431) o2

Jet

The bushes of

2ll four cylinders should be turned in or out the same myg
er

of threads. Arithmetical mean of the jet nozzle opening dia.
g dia-
meter should be equal to the value indicated in the Engine

Service Log. Prior to adjusting the diameter of the Jet nozgle

opening, unlock and slacken the coupling bolts of
rear bushes. Turn the bushes after the hydraulic pressure is
bled out of the eylinders.

Check the ring for cocking.

To check cocking of the ring in the maximum rating posi-
tion, shift the engine control lever to the " AF TERBURNIHNG"
(®0PCAE) stop. Close the plug of o0il pressure warning mechar-
ism ICI-2 for 1-2 sec. with the help of device 834[-7; this
should cause the jet nozzle shutters to shift to a positiez
'forresponding to augmented rating (maximum diameter of open-
:ns); this done, mezsure the distance between the rod shank
-2ces and the bush faces. The difference between these
distances should not exceed 0.2 mm.

Cocking of the ring in the position corresponding to
the maximum rating should be adjusted with the help of bushes
which are used for adjusting the diameter of opening of the

the cylinder K

et nozzle in the position torresponding to the maximum ratisy '

Ha
no‘z'zg 2djusted ring cocking and the diameter of the jet
::hopenmg' tlghten the coupling bolts of the bushes.

en tiahtening the bolts proceed as follows: fit a ne¥

locki
T8 washer on the bolt and turn the latter down manually

until th
Then tis:t::xl:hhead contacts the cylinder adjusting bush.
dete ® bolt with a wrench; rock the bush to

up, after which turn
o 2 flats. Lock the boll
bolt head flats.
adjustrent of the diameter of the

n, )
their € check the number of free threads on ¢
number should pet exceed 15;

e::ing the washer tabs onto the

ter carrying oyt
Jet nozzle openi;
cylinder;

PN /'\
7/
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(n) remove wrench 240E-12 to open the compressor air
plom-off ports, and shift the engine control lever to the
"ORMAL® (HOMUHAN) stop; this should cause the jet nozzle
ring to move 4o the intermediate position, which corresponds
to opening of the jet nozzle in the normal rating position.
Measure the diameter of the jet nozzle opening as instructed
in Point 11f.

Arithoetical mean of the diameter of the jet nozzle
opening in the position corresponding to the normal rating
should comply with the value indicated in the Engine Service
Log.
For adjustment of the diameter of the jet nozzle opening
use bush 4 (See Fig.31) of the cylinder, located at the lug
securing the cylinder to the Jet mnozzle body (front bush).

Prior to adjusting the diameter, unlock and turn out
the screw, checking the adjusting bush.

When the bush is rotated in the clockwise direction
(looking from the cylinder securing lug) the diameter of the
jet nozzle opening is increased, and vice versa. Turn the
bushes of all four cylinders through the same number of turns.
Check cocking of the ring, with the jet nozzle in a position
corresponding to the normal rating. To check the ring cock-
ing, measure the distance between the ring face axlld the jet
nozzle body flange face in four points, opposite to every
cylinder, using a slide gauge or a depth gauge. The ring .
cocking 1s equal to a half-difference between the maximum an
mnimn values obtained, and should not exceed 0.5 mmh seed

Adjust the ring cocking with the help of the b:s ::zle
for adjusting the diameter of the opening of the Jjet n
in the position corresponding to the normal rating;h 0.8 um

Turn in the bush locking screw and lock 1t wi .
diameter wire of steel 1X18HIT;

(1) shift the engine comtrol lever
(HOMMHAT) to the "APTERBURNING" ( 90PCAR)

t nozzle
1d cause the Je
the procedure 2 to Jtimes; this shou Noticeable cooking of

Ting to shift to 1ts three positions: FOUC L o
the ring should not exceed 25 mD (with

from the FORIAL
stopy repeating

: bends),
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and the jet nozzle shutters. Any contact betw
and the ring, as well as between the lower g
Jet nozzle shutters is not allowed.

5. Check the ejector diameter for out-of-roung in two
diametrically opposed directions, using a slide gauge op 5
scale rule.

Out~of-round should not exceed 5 mm,

If no specified clearances are ensured, or the ejector
out-of~round exceeds the rermissible value, carry out the
hecessary adjustment by means of dressing.

een the & Jectyy
hield ang the

25. Replacement of Cylinder Shields

Beplacement of_Lower_Shield
Replacement of the lower shield of the jet nozzle
cylinder ¢ -~1d be performed as follows:
1. Unlock and turn out the shield securing bolts;
Temove the shield.

2. Wash a ney lower shield in clean gasoline and wipe
it with a dry piece of cloth,
3. Mount the new shield and fasten 1t with bolts to

the e Jector, having placeg new locking washers under the
bolts,

Check the cleapance between the shield, the cylinder,

shutters. The shield should mot contact
€ Jet nozzle shutters. To ensure a proper
1d may be sligmly bent. Prior to turnis
8y treat theip threads with chalk paste.

Lock the bolts
Y bendi, er the
bolt pe flats, ng the washer tabs ov

clearance, the shie

BEEIECEM_}IE of_Upper_Shield

C

lm';ylou: the Procedure ag follows:

* Unlock apg back ;

shielq; Temove the ahielzut e bolts eeiing e mme

NV

|
|
!
|

o~ 143 ——

2. Wash the new shleld in clean gasoline and wipe 1t
. cloth.

e : d;iuzl:ie:en:: upper shield and fasten it with bolts,
having'fitted locking washers under the bolt heads. Prior
to fitting in the boltis,treat their threads with chalk
paste.

Check the clearance between the shield and the cylinder.
To contact should be allowed between these parts. To ensure
a proper clearance the shield may be slightly bent. Lock
the bolts securing the shield by bending the washer tabs
over the bolt head flats.

26. Replacement of Jet Nozzle Cylinders

When replacing the jet nozzle cylinders, proceed as
follows (Pig.31): .
1. Remove the ejector, as instructed in Section 24 o
this Chapter. -1 .
2. Remove the shield from the cylinder to be replaced,
as recommended in Section 25 of this Chapter.
3. Detach the pipe-lines for delivery of hydraulic fluid
to the cylinder.
4. Unlock the pins holding the cylinder rod to t:;edjzt
nozzle ring; unlock the pins holding the cylinde: ::1.
nozzle body. Extract the pins and remove the cyldn : ; i
5. Wash a new cylinder in clean gasoline a: :hfppj_ng
"iih a dry plece of oloth, without taking off te«
taps. Inspect the cylinder for mechanical .d;ma: :;f che
6. Insert the spherical bush into the lug
°ylinder body and rod. 1th the
7. Couple the cylinder to the jet n°“1°1:°dy v
" tter pin.
help of tne pin. Lock the pin with g co P ie ring by
8. Couple the cylinder rod to the J:ter in.
Beans of the pin. Lock the pin with & coints between the
There should be some play in the i: .
¢¥linder and the jet nozzle body and T the oylinder.
" ! 1d pipe-lines to
9. Attach the hydraulic flu al: with 0.8 mn diameter
Lock the nuts of the pipe-line joints

Yire of steel 1X18HOT. ——

— N
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12. 0il pressure is low

1. Insufficient amount

of 0il in tank of fuel-
oil unit 317 A

2. Profuse oil leakage
in 0il system

3. 0il unit filter is
clogged

4. Adjustment of oil
unit reducing valve is
disturbed

5. 0il intake of fuel-
0il unit 317 A is bind-
ing

1. Check o0il level in tank
of fuel-oil unit 317 a, It
necessary, add oil intg tank
to required level

2.Check engine oil pipe-
lines and their joinmts for
leakage. Replace defective
pipe-lines or packings

3. Remove and inspect oil
unit filter. Wash filter in
clean gasoline. Determine
cause of filter clogging. Do
not start engine umtil cause
of trouble is detected-

4. Adjust oil pressure
with the help of oil unit
reducing valve ~ as instructed
in Section 8 of Chapter VI

5. Eliminate trouble, or
replace fuel-oil unit 317 4

13. 0il pressure exceeds speoified value

1. Adjustment of oil
unit reducing valve is
disturbed

14, Excessiv
S ——————

1. Adjust oil pressure
with the help of oil unit
reducing valve, as instructed
in Section 8 of Chapter VI

e fuel consumption

1. 011 leakage througn

0il systen Pipe-lipes

Declassified in Part - Sanitized Copy Approved for Release 20?1/1&13 : CIA-RDP80T00246A062100020001-9 —

1. Check oil pipe-lines for

leakage. If necessary,replact
Packings or defective pipe-
lines
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2. 0il is thrown through
ports provided in rear
wnloading chamber of
compressor (on hot engine)

3. 0i1 is thrown through
front labyrinth packing
of compressor (compressor
blades are oily)

4. Cocks for draining
01l from fuel-oil unit
3nd inlet housing are
leaky

5. 011 leakage through
MP-104 pump drive drain-
age system, through
starter-genera vr

2. In case oil is thrown
through ports provided in rear
unloading chamber (on warmed
engine) consult representative
of Manufacturer as to fitness
of engine for further service.

On colé engine some smoke

may issue from rear unloading
chamber ports. After engine
has been warmed up for 5 o 7
min.at 10,000 to 10,400 r.p.m.
smoke should stop issuirg
from ports

3. (a) Check to see that
‘oiling of compressor blades
is not due to excess oil
accumulating in inlet housing
as a result of some
unsuccessful attempts to
start or crank emginej

(b) Check breather pipe
for proper sondition. In
case breather pipe has been
found sound, consult Manu-
facturer's representative
as to fitness o engine for
further service

4. Eliminate defects or

replace cock

5. Locate leaky place by

0il issuing from drainage
pipes during engine opera—
tion

7
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as well as the galvanized and cadmium plated parts si
slushed with petrolatum applied by means o
the half-rings of the telescopic joint
collector with petrolatum.

The painted parts, as well as the electr
comporents and screened wires are no%

10uld pe
T a brush. Treat

complete with the fye)

ic equipment
subject to slus,

Corrosion~preventive treatment of the afterburn
internal surfaces is ac

hing,
er

conplished during internai treatment .

of the engine by splashing oil delivered through the P

afterburner fuel manifolds, ,

i

i

i

The external surfaces of the cylinders, Jet nozzle
shutters and the afterburner ejector are not subject ty
corrosion~preventive treatment.

When washing or slushin
that no gasoline or corrosion i
the wiring, electric equipment components, or on the jets !
for bleed:’mg air from the starter control and acceleration

control units of the HP-104 pump. !

& the external surfaces, see
~preventive compound 5ets on

Only clean and ary engine part surfaces should be
coated with corrosion-preventive compound.

Caution. ivoig carrying out any corrosion-preventive

treatment in rain or snow.

The corrosion~preventive treatment over, wrap the
engine in paraffine pa

and pack it iy g speci
To secure hoist

use of two long bolts
housing,

|
el

ling ..fterburmer

Per or in a clean vinyl polimer cover,
al box supplied by the Manufacturer.
ing device Tl-412 (Fig.33) make

» 8rranged at the sides of the inlet

Hand
and ¢ F1g.32. Dingram of Hoisting Device [H-438 ::ie': Tl s
o %o holes Provided in the upper portion of the 1 - 25 nn diameter tube; 21- xg§§§;1n3 Tosd of 180 kg.

o evice ar ’
anges, where the nozzle Ting of the turbine I stage is Test hoisting s
coupled to the nozzle T ‘

'r ing of the II stage.
long b ;ttastu the lugs of the hoisting device on the
g ; s; tlxse the nuts holding the engine to the support.
Pecial bolts [ . .
8re utiljgzeq ontained in the hoisting device set

holes of tp, n:gf::: hoisting device lugs in the
ges.,

for secury
nozzle rj

© 1ot hotst the engine complete with ] -
or us
20T hotsyy, © fuel, c11 and air pipe-lines

. &
/_\ /\ g or Woving the engine. : /

; CIA 00020001-9 —
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Chapter X
e ———————t——

CORROSION~PREVENTIVE TREATMENT AND STORAGE
OF BNGINE INSTALLED ON AIRCRAFT

1. General

Corrosion-preventive treatment is a principal means of
safeguarding the engire parts against corrosion; it provides

for proper storage and normal operation of the engine,Therefore,

it is important that the engines, inactivated for séwe time,
should be subjected 1- proper corrosion~preventive treaiment
carried out in due time and with the use of specified
corrosion~-preventive compounds.,

Neutral petrolatum or gun grease 15 used for slushing
the external non-painted parts of the engine. The painted parts
are not subject to slushing,

For corrosion-preventive treatment of the inner surfaces
of the fuel and o011 systems, MK-8 or transformer oil is used.

The corrosicn~prevemtive compounds should be free of &% .
Should moisture be detected remove it by heating o0il )

moisture,
to
a temperature of 110-120°C, until foam disappears froz the
surface of the heated o131,
Reclaimed or used

oils are not ed for
corrosion—preven‘hive tre ¥o be enploy

Prior to perd atment,

the parts, assembli::ming the treatment, thoroughly inspect

corrosion. ‘Clean tpe and units of the engine for signs of

200-230) treateq i corroded areas with emery cloth (grail
1th 011, polish the oleaned aveas with I

Paste, wash witp
clea
preventive compoyng T &asoline and treat with corrosion-

il
&

T i
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When installed on the aircraft the engines may be
gtored both in hangars and on the airfield. In either case
the engine should be subjected to corrosion-preventive
treatment depending on the aireraft parking period (if the
engine is to be at standstill for more than 7 days). The
engires installed on the aircraft, arranged on the airfield,
should be fitted with tight covers to guard them against
rain or snow. No corrosion-preventive treatment should be
conducted in rain or snow.

Only clean and dry engine part swrfaces should be
coated with corrosion-preventive compound.

The date and term of corrosion-preventive treat-
nent as well as any signs of rust detected should be duly
entered in the engine Service Log.

2. Storage of Engine on Aircraft during

30 Day Idle Period

When the engine is inactivated for a period of 30 days,
perform the following operation every 5 to 7 days:

1. Remove the plugs from the aircraft air 1zlet duct
and from the jet nozzle, and open the aircraft hatches.

Inspect the external parts of the engine (where possible) and
check them for corrosion. Clean the areas attacled by corrosion
using emery cloth (grain 200-230) treated with 0il, then

Polish the cleaned areas with ['0Ml paste and wash with clean
g2soline.

2. Start the engine as recommended in Section 3 of
‘hapter III. Bring engine speed to 10,400 T.pefle, Tun the
ergine at this speed for 0.5-1 min.sto wam 1t up, and change
the speed from 10.,1400 r.p.m. to 8000 TePeley repeating the
Procedure 2 to 3 times, to flush the mechanism controlling
operation of the compressor air blow-off band with f'-lﬂ;m
ring engine speed to the narmal rating then to the maxinus
Tating, after which cut in the afterburper for 10 :ec.

Stop the engine as instructed in Section 5 o
Chapt

’ e;‘Ig;se the aircraft hatches, fit the plugs into the

ion
air inlet duct and the Jet nozzle. Close the imspect )

Panels, <
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differ from those of the PA-9B

in the following.

engines of the fourth serieg

F\xgl_sy_szeg

1. Main fuel pump.

tYPE eseccocccecietionssanse

engine speed is regulated
automatically cescecscsee

minimum pressure valve
maintains minimum out-
put of pump at cecesecces

2.Afterburner fuel pump

TYPE coeccesccctenancanee

3.Time period during which
engine speed changes from
maximum to augmented
(determined by increase of
fuel pressure in after—
burner manifolds)e..ee.wns

4.Afterburner ignition system

5.Afterburncr diffuser flame
igniter spark Plug

type D R R P

nucber s eticctetcranenas

6.Control panel teeertcesaas
7.Sarety—interlocking devices:
imit switch of HP-10A pump
hydraulic decelerator.,.., .o

N

HP-10A (in compliance with
series I )

beginning from 90003200 r.p.m.

350_50 1it/hr

HP-114 (in compliance with

series 1)

5 to 8.5 sec.

employs precombustion
ignition and torch

Cn-108A with adapter M-11

ny-38

Prevents cutting=in of

Fuel-air mixture
outlet

Iniet of air from
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agnetic Valve with Carburettor

2
.
4
2
3
-
3
.
o
. &
3
R
Lt
w -
P-ghe}
&
&
3
'

e
<
-
€
-

e unit;
pipc-line

8=

rottling unit houslng;
priy tip; 10 ~ carburettor housing.

y from misnetic vialve to throttlin
3 = throttling unit; 6 = th

¥; 9 - carburettor e

carburetto

1 = mignatio valy
)= plug) 4, T ~
ter Puel delivery
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Chapter XIII

OPERATION OF PJ-9F ENGINES OF SIXTH SERIES

l. General

The PI~9F engines of the sixth series differ from the
engines of the fifth series in that they are equipped with
a push-button system of maximum and augmented ratings control,
allowing to regulate the thrust developed at these ratings
by changing engine speed (by manipulating the engine control
lever) within 11,150%50 to 10,400%2%Cr,p.m. Besides, to
m:_ntaln gas temperature aft of the turbine at a constant
level irrespective of the altitude and speed of the air-
craft flying with the afterburner cut in, the HP~]11BA pump
(Fig.37) has been installed whose function is to handle
the afterburner fuel. The pump is fitted with a regulator
which controls automatically the amount of fuel injected
into the afterburner using a principle of a constant ratio
of air pressure after the compressor Py to gas pressure in
the afterburner p,. This arrangement has cailed for installa-
tion of additional pipe-lines serving to supply air
pressure Py from the compressor IX stage and gas pressure PI&
from the afterburmer diffuser to the HP-11BA pump regulator.
To allow for adjustment of air pressure ) P supplied to the
afterburner regulator, and consequently the temperature of
gases aft of the turbine at the augmented rating, an adjust-

ing needle (P1g.38) has been installed on the pipe~line
supplying air pressure p2'

N Engine acceleration ability has been improved by adjust-
mglmili fuel pump HP~10AKC so that it starts regulating
elivery automatically at ap engine speed of 9500 200r.p.m-:

~S~——— | [
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- 11,150%50 r.p.m. up to the max

— 0]] ——

the 1imit switch of the pump hydraulic decelerator operates
shen engine speed reaches 10,90C ., r.p.z. (with the
engine control lever smoothly shifted to another position).

To guzrd the engine againstracing at high altitudes,
the minimum pressure valve of the HP-10AKC pump has been so
adjusted 2s to limit the minimum output of the pump to
300520 1it/hr.

Fote. The HP-1QAKC pump differs from the EP-1QA pump
in that it incorporates a2 pressure relief
valve (KC).

Push-button control of the maximus and augmented
retings as well as adjusiment of engine thrust at these
ratings is accomplished through thg use of control
panel TY-9B  which differs from control panel of the ny-3
type in that its electric circuit has been someWhat
modified. Control panel [¥-9F  incorporates additional
linit switches B and MB, 1imit switches M and © being
caut out.

Limit switch B cuts in the maximum and augmented
ratings only when the engine control lever is shifted to
the "NORMAL™ (HOMUHAI) stop; the limit switch has
been so adjusted as to operate wheg the control panel switch
is turned through an angle of g2*1" (as indicated on the
control panel dial).

Limit ewitch B  provides for adjustment of engine
thrust at the maximum and augmented ratings by changing

engine speed (by shifting the engipe control lever) within
imum and augnented rating

tings at a
cutting out these Ia
retainer, as well as for tch VB has been 50

8peed of 10,400+200 r.p.m. Limit awi e

e e e e of tie°czntr:1dl;3§ted on the control
*1% (as indic

turned through an angle of 66=1

Panel dial).

Cutting=in of the =
accomplished by pressing buttor e
and mAPTERBURNER® (SOPCAX), respects
located in the aircraft cockpite

are cut in by
ngoented ratirgs .
As the maxim ond @ pective puttons, the caa shaft ©

simple pressing of the Te€S ~

ratings 18
axioun and augzmented et

g "MAXIUTM (LLECIUAT)
; the buttord are

e
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the control panel has been fitted with a special double lever
’

ump afterburrer

goverrior

=
=
T
a
x
[

which is coupled to the lever of the HP-10AKC pump throttle - K] ©
cock by means of a2 rigid adjustable 1link. S ’ §

The levers of control panel [I¥=95 and of the HP~10AKC § z_,
pump, as well as the link connecting these levers have been 5
so adjusted that complete opening of the HP~.O0AKC throttle "““333-‘.3i‘;\\w&—;’_/‘? ;
cock, at which the engine gains the maximum speed, takes =E=_=".;E:_-' ) ’
place when the control panel cam shaft is set at an angle BISISES Na v 8
of 90° (as indicated on the control panel dial). o

Kinermatic diagram of engine control is shown in Fig.39,

To provide for stable operation of the engine when gj ,
flying at high altitudes with the afterburner cut in, the 3 <
diffuser has been fitted with a flame arrester having a plate
which is 40 mm wider than that of the early series. ’ !

To facilitate dismantling and installation of the oil l
unit filter cap its fastening is accomplished by the use of
one coupling stud instead of six (Fig.40).

To differentiate bstween the PI-95 engines of the
sixth and other series the former have figure 6 in their
numbers (the third figure from the left).

P

= =5

P22
Pa

l.,

14
%
.,,,,:.
=
=
o

H
3>

oworrsvsse,

V£
t3
£S5

=Y

« 2

Hote. Some of the engines of the fifth series have
been also fitted with oil units, whose filter
caps are secured by a quick-—change fitting.

2. Engine Specifications

The specifications of the PI~95 engines of the sixth

series, as distinguished from the engines of the f£ifth series,
are as follows: '

F1g.37.

1 = afterturner

1. Diameter or Jet nozzle exhaust
area
(a) at maximum rating «.ee.  438-452 mm ‘

(b) at normel ang inter-
mediate ratings (up.to : |
speed of 6500~4500 Tepemy) 461-475 mm ‘ T

i

P o -
Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

és;or

(blind),

pressure aft of compressor; p

5 - housing; 6 =
Srrected pressure of auir aft of ooupr

8 - nut

2 - needle housing; 3 ~ bushj

7 - swivel elbow;

4 and 9 - packing rings;
~ air

1 - neelle;

Jet;
P
¢

'w; 8 ~ prwp housing;
12 -

unit block; 4 - rod; 5 - ba-




!
\

;- Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

+g98 GT~TT

e0ss yT-11

*008 {1~1T

adfg o13E3SOXEBq JO

I3370TT PoOF TONF YA
T 7:/¢

po131Z $(°3suod ='d/°d)

JouanqJIa}Je UF aJIuns

-gsaxd sed pue Jossaxdwoo

J91Je aamssaxd

ITe u’aos4sq Of3el

JUB3SU00 UEIUTEE

0% JauINqISLFe 03UY

Tong SISATTAP ‘VAIT~dH

IW/3TT 02700€

oﬂ.nmo.HOONloomm

04V0T~dH

nonmﬂﬁmaooou =34 uoysend
_ox gofus 3e Dpeods mOXZ (p)
» eJupied UMUIXER 0%

Suypyex FUTIPT WOIF(o) Vo

eseseseSUTIBI TEULIOU
03 ATTed13TWOjUR
paysyTdmoooe
87 uoyjeindas
gyotus 3e peads moxg (q)
evesJuTiBI [EMIOU O3
Futgex Suirpy woxF (®8)
(co0s g 03 G°T 88 fonm
s SulNe} JOA9T TOJIMOO
sutlua Jo FuiIrIYS
$poads mmuixew suyed
outdus YOTUM UTHITA
potaed awy3) £3TTIqQE
T wo1jeIaTeoor ourduy 4

9000 csesnccsRssssstre Oamhu.
dmmd Teng IomInqIa}yy ‘¢
sseesecces O Qgﬁ Jo PS.Q
-100 WNUIUTU SITWIT SATEA
1onF sanssoxd umwiuis
eessse moIy ATTEOTIBLOINE
pogeIndea st pooeds ouidus

."....00....."0..1 ouhp
dumd Toug uyen ‘¢
; »

waysss [ang

— g —

. . €370y Moayo - g
HUTT T013u00 dufdus - ¢ ffound 10I13W00 Yg-f]] FO IBA3T - ¢ Uyl - 2 fdund DXVOT~dl JO IsAsl - 1

Toxjuo) sutdun Jo wexBorg OTIVWOUTY "6¢°TTL

$1xD
1831434

4nj0as Buiyva
buip1 jo aul] A4juaJ

duind 33y 0} -dH

taupd 10.4}U09 96-RU

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



-gsnq - €2 ¢Juya Fuy

3ax - 1C
-xoed - T o»amwmw_«u Supnond - 81

—kq 170 uvmwﬁns
IayjraIq b conpoX 03UT 321UT
gupds - ¢1 42ATEA TUEOREE0 O30 Y rane

fano - (1 _$ISUSTM =
nuw”u unmmw 123137 - 0
¢gopx Fuppovd - L
Cowery 1931TF ~ ¥ *PMIS
37O 170 0¥ *3¥E

1 ¢Sugsroy” 3Tun 1
¢3py1 Juyads - 9

¢Gurz Juyzevd = 02
¢xausta —

oy

6l
81

L
9 . 2|

LoNIEs 17

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

L

i
i

AN NS

AN

$aatea ssed
L1 mmnomnm odyd

b oyun adfd - 91
110 mOIF IT® .Eavuw.ﬁn.ﬁmwmuu Wmnﬂ:nun - NA
sun ~ 1T ${s2297d 0T)
7o - 6 faoysTM - 8
fxzuseh 3SNIYY - ¢
Zupidnod - € 10400 =2 f3na - 1

g1
21

— U

| o

| -

-8

o~

M > n»

.Eoﬁ.-ﬂ

00T=9060T u0T2q poads 3
Fuiuund JUTSUd Y3ta Fuy
—381 pajusufne JO0 wnuixem
o uf Suiijno sjuaasxd

46Kl
RYO0V-dH1

le=d

S—-¢vVA

seecceceee zogeIaTRORD
orTneIpdq OXV OT~dH

J0 UYojias 31miy (B)

S30TAOD PUINOOTIUT-L30FES °6

eesscecercece 1oyed TOxqmOn °g
.-'.-.oo,o.....-c..- fetax
WnUWIUTA TeTIUSIIIFITIP
JoreMIax aBe3(oAf(3Feroars
uo pairelsut) jusudinbs

TOI3U0D J03BISUIT-I33IRIS °f
***(3FeI0I1® UO PITTEISUT)

3TUR TOIMOD JISWINQIIIIV *g

swo1s4d8 TOI3uUO0 pue vnoamﬂavo 0TI3091H

*3ef JojomeTP

m g*0 YITA PR33TF SutT-odid

ySuolys w4848 3udA SUTIUI
ojut £37480 I93LTF [¥0 JO
Fuiysearq juejisuoo pue ded
193173 e8ueyo-3cTab YA
odLq oFe3s-972urs ‘xead

2000000 0000000000000 0&%#

3Tum [10 aamssaxd °§

wa3849 110
*998 g1 sesesces 1320 jou ‘Burjex
pajuswZne 03 AT[BOTIEWOINE
pousyrdmoooe s} UOTY
—grndar yoius 3e peads woxy(¥F)
*098 gt sssesssesseseseres e THAQD
tou ‘Supjed pajuauwne
07 Supzex JuTlpt woxz{d)
*99s GI-1T essessscessessres FUTIRT
muixea 03 ATTe01EWONE
—_— e —

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9 \

1
1

d

228" 15410 i
et gup 03 penoTT® ST 3L "IN

Suyjurea axnssoad T10 ITE¥

cgedex 9070026

I9A0 JO peads autlua 3e
cwo*bs/3% 9°C ueys 6891 0% pue
seged 2091 00L6 #oT4 paads
aujdua 3® emo*bs/3% £°1

ueyj SSAT 0% °UTT aanssaad

uy eanssoxd 110 FO doap

(dn sayssl¥ dwer 2017d)
sajeopput ‘edA3 aueIquam

- - = o -

2 msFueyda!

g z-€'T-GAUDZ ‘meTUEyosu
gutuxes aamssaxd TT0 *01

SjpuouNILSUT Juranseall

cwrdez,o.,007°0T

4® sJupyex pajudsuone

pue unmixXeu 3no SNd
tewedeg o, 007°0T 0% 06706T 1T
uygie sSurjel pajusudne
pUE UMUIXEW 3T poods aut?
-us aJueyo o3 arqyssod 3T
sexeu YoIya *IC3BIITI03P
oprnexpky dumd OYVOT-dH

Jo yo3ias 3IWIT pue

dg-fl Toued foxjuod go

q YO3TAS TUTT SYO0TId3UT

dogs (UVHUNOH) TVRION
01 P233JTYS 30U ST JIADT
Toa3uco autdus FI ‘Suysrex
pajusudne JO unwixXeuw JO
ut Jurigno 2OTIE 30U S80P

+doas

(IrVHURQH ) w TVISONu

0% P93JT1ys L{yjooms ST
JISA9T TOI3U00 UTIUS UsYM

ge-fl Tewed [oI3uod
30 g uoytas 3Twil (?)

q6-Rl Toued TOI%

-u05 FJo g YO3TAS qtutl (9)

Qe

A v e W s SRS 51+ ¢

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



Declassified in Part - Sanitized Copy Abproved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

e

{
t

oged- 00T 00L6 Furpasoxe poads s

e u nd
geupdus Ut UI°Q ¢guyex TenIou U pe wwuaﬁ
s Su (o]
e unt uﬁsowaanmpuw S 1aex TEWIOU JI0 umufxe
aq 03 ST JoUIL

xowInqiasFe oyl
4 gaTa ugoq U¥ 3mo 2d Leul e u
Suyuunx du1ud ayt © roumQIeIFe U uy 123 o

1 amyexadwdl ged ul 9STX SNOIUBIUABISUT
1 X0F patzioads ToAdT °U% pasoxa  jou
duey guenbasqns UITA ¢Jurjed unuyxen
se9 oup 03 patedwod S8 D 06 POddXs
3 aq Keu axngsexadwey sed Jo doxp
] JoUINQIS1FE 2UF USWH

inyeredmag s€d o onyea 3ym
sdmet 2017d satroadsax ayy
qI83je 3yl }odUd

o ul
st sougSud U Jo auo 958

pamolTe® °1Q 0} jou 8
Sutsed pajusune aq
prnoys YOTUA 9STa 2ang3eId
pautessns 1€ asanyexadmat

qou prnoys uSTUs .umonm«hmnk

3q S

snoouEUEISUT UB sgp 3no Fursq
i <suyqamy 94U} FO T 9
¢@n 3yJrT pPINOUS YOTUA

£q osT2 bue
; ; 1-Furgnd godoad xoF JIdUI

Sajyosea Aq U
eqoes09s 2 03 T pessaad

(XY0d0%) WONINENEHTLAVY PU®

q ssaxd £7247sS5900M8 D EYER

LIVHEON« U3 3B 398 23q

oys JIB8AST TOX3UOD supfua wsuv poods TemIOU °U3

sardus oyy JuUTIq JOUINQIITFE ayg uy Surzino 03

. soop SuTjer WAWIXED YT 9589 AH *930Y)

wmoyy Furdssy
(LYnoAY SJANIXVR. SUOIR
pue (do3s  ( UVHWIOH)

PR
03
zotad fFFo UO3ITAS

eg0s g 03 T I0F passaxd
(4y0d0d) wONINUANIAIIVa T033INQ ssaxl (Q)
tJursed mnuixed Y3 Ino SUTIINO ANOYFTA doys
VHON OU3 03 IOAST [OI3UOD QUTIUS IUR 3FTIUS (=)
:SMOTTOF SB UT M0 8q pINous Sugex pajuaudne 3Y]
‘yo1q7sod Suijer TemIOU 3YE 03 3IFIUS pINOYS sI33Inys
aTzzou 39f °Uuy waﬁns ¢qno 03 03 Juer 3oTd FuigI umuiXxen
suj asned prNoys STUL m.a.n.uoom+00d.0ﬁ J0 paeads aurtsue
42 4e 3n0 30 aq PINOYs Juljex umwiXew SYL .A.E.A.u 00T 44
1a-7g antyoadsal oyj aompax 03) IdBUTBIBI Suyrex pojusuwdue
puB & LXed ayj puohsq I9AT [OI3A0D suglus ay3 SUIFIUS iq

peystdwoooe 8q pInoys SulyeI UMWIXTEL Y3} FO qno-3ut33nd
sJuysed

171 deay pue

(IryioH)w

MUTXvE 9Yg JOJ patyioads se sanTea a1qisstuxad su} paadrd

40U PINOYUS $OT13STI}0BIRYD BuIfug °3onpad prnoys sutqmi

syy 70 1)@ armjeradmg sed ATjusnbosuoo pue ‘paads ou s
$I3UTE}9I 9Y} SPITLO} DPIAOW I9AST TOI3M00 aurpSuo 8yl UITA

— L1 —

e

. *SpIEANORq pUT
¢ route)dd SUTEI PIITOUINE PUE mMuTxew ayy of dogs (LvHiTon)
JTVIRHONu SU3 WOIF JISAST TOIRU0D sutdus oy3 3JIys Aryzoous
agodand yoTum J0F ‘UL 92Uy JO juomysnlpe Josago 03 aams
¢Suiqed UNUWIXEW 89U} 318 uot3exado aujdus SUIS0IY0 usys
*IUTQINY dYg a33Je aangexsdwmey se?d
jo 8s1x & £q se [T s® due 3071d 2a1300dsax ayy Aq paxooyo
aq pTNOYs JUTFBI WMWIXEW dY3} JO UY Juriin) *09s g 03 T JOF
passead 31 dea9y pue (UV;H00Ys oMNHIY VY u033nqg uado ¢(do3s
(PVIMKOH) wIVAYONw 9U3 O% P93J1dS 2Q D(NOUS I9AST TOIIU0D
suiSus 9U3) oNIBA TEB@IOU dYUL 03 poovds outdus Sutxq :oampsocoad
SusoTTOF U3 Fuisn UT MO 8q DINOYS JUT}es UMWIXET oY
*111 gesdey)
JO 4 u01409g UT UATI suoljonagsut 2y} yita ooueridwoo
ur ano peTJIIeo oq pInous sSuljed Tewavu pue JUTTPY AUy
1e uotjexado gadoxd xo0F Suriosvyo pue Sujuiroa sutdul

axeu

punoOJ) U0 sUIIW; FO JUTH0AY) °¢

. eseensssssssssnvancsseserenunOIl] uo
0,089 14
UOO@Q @08 csesscsevsssesasncssbets u.pm.ﬂ.ﬂ“ E.m
IoA0 30U fauiqauy o 3FE sased jo aanjcIaUmay
:2uTgea pojusudny ¢

s3utges wqﬂmnm

*Ta~yJ SaaTeAr 9p1LS uo 14150d—-0M7 OM3 JFO
1y21e4 9U3 S9pnTouT sutful aug Jo aydron wnn °2
‘seurt-adid uyzta g-f dmd geys00q (®
taatap 31 pue uaGey dumd oyrresphy (9)
¢10q00fs ayzzou jof JOUIMQILJE (a)
$¥0009-10~d0J T03e10uUds I03IERS (=)
1587 [quUess®
pue s3pum FuTAOTTOF oU} FO syydrem IUI
apnTouy jou .s20p auidus ayy O qudtom AI*1°s9%0U

csesssssesenTUN T10-1on3 s
sqobueo autdus Fo uiTam AI@ °TT

mx«cwo Jad N+ﬁ.m0h

TuStam aurduz

— 91—

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



T sod aqs 03 3FTqS 9[ZZ0U 36f U3 JO SISIINTAS Oy 5y
i uoT3t 70 g°0 0% PeONPaI ST ISNIUI SUTImy

tonrea [ELIOT 8U%
ago.»amma Supmp a0 300 5T Supses pejUSEINE IO UMUTYen

oy uaya U} uoT4RIspISU0D O waxes: aq PTnoyYs 31
*0,089 paooxs 30U PTNOUS SUOTITPU0D g Tr;
| pae opn3Tire aul JO aapjoadsexay ‘eUutqIng 3y} Jo e momam. I0
; exmisrodmag Uy nd JomxnqJrajJe 9yl UM SugATF usayn
ezoqdeq) STYY FO € UOF3I0SS WY UMOD DPIeT se
ut qno aq prnous sFajies pajueufng DUB UMWIXEBW 8YF
:srenofsred SuiuolIoF o4l sunoooe o3uy FapAes ‘IIX Iagdeyy
Jo ¢ uoT3osg up pue AT xo3dey) uy usayd SUOTIONIISUT ayy
q3Ta soueprdmoo ut ponaogred oq PIROUS 2UFTTF BUTIND s371Ies
qaxts oy Fo seupfuwe gg-d  °u% FO uoizeradp

apy uy euydug o wotjexady °y

spaoustIadxa uUsaq sey asesIdouUl peads
oy Je3ge’0as ¢ 03 € UEUF I33el jou ‘w d I 0GTOGTIT Fo
poads anupxes §3F 04 U#0p A0S PInOYs aufduxy cuwed<x 006 [T
pasoxs ou pruoys poads mmuIXeW JO 95BAIOUT (098 G 03 ¢
J0J) SNOAUBIUELSUT ¢£9TTTqE UOT3BIATI00E FUTINOSUD UaYw
*xs3dey) sIY} JO g WOT308g UT pajrussaad
S3TWIT 9Y3 UIYITA aq pInoys JFuljex aayjoadsar sq3 03 uoyy
-eIndax ojgemojne Jo Fuyuurfoq pue Surier JaTIPT oYz woxy paads
S31 s23eIa1200e dujfus 9y} yoiym Suramp porxad owmyyg
*(paxoayo Jursq ST uUOT4BIT00® ourFue gorym o3 du
2urser o3 uo Sujpuadep) dn sousers (¥Y0d0s) wNDNIAGUALIV. I0
(I¥UDNVH) wHONIXVNu dwel 3077d [73un possead weys Fupdooy
(Suryex pajwouwdne ayy og dn £37TIqe UOT32ISTA00E 2UTNOSYD UIUM)
flsnosuesrnute  (§y0d06) wONINUOGEATAVW PUE  (IYRHMOXT)

wAORIXVILe 89033nq J0 (FUTrex wnwixem Yy 03 dn A3TLIQE UOT3
~BI21200% SUTNOYO Uaga) (UVARONYH) WROWIXVla ©033RQ I9U3}TR
ssa1d uwsyy pue ‘dogs (IYHINOH) wIVION. 2y3 03 pexoayo ST
£3111q2 woyiesets00e Yotym 32 posds 843 moxg *0as g 0% G°I
UTQITA I3A87 TOI3U00 sutFus Y3 3ITYS ‘sPupqe pajuowdne pue

mmaixen 3y 04 dn uotjexsraooe suius Furyoayo uayy
— —_— oE.ﬂo.HOONlOOmm wWoIy paxoay?

AT309dg01 ayy 03 soerd soxyey uoryerndal o
dTjemojne yoyys }e psads amy WoIJ unoljeraTedOR auyug

— 672 ——

Declassified in Part - Sanitized Cdpy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9 '

]

i
|
{
i

N

*93s 0¢ uvyy ssey{ j3ou uly3ta (99uex saoqs
3y} UT) POAOW ST I9Y3®T O9Yy3} I ‘(suot13o8aty Y30q uy) Ieaay
[OX}U0O 3Y} FO JudwWeA0U putysq Jel jou prnoys posds autdug
eard+1 0670611 03 9970056 utysta pewoeus sq prnogs woys

-gndal oTjeWOINE JO SUURI OU} UTYIIa GoTiexado outdum

*do3s  (UVIIHOH) wIVIONu 343 03
po3JTUs 30U ST WOT3sSanb UT aUTIUs oY} JO JSAST TOI3U0D
a3 yInoys A.s.m.hoo.nlo:o.o.n JI2A0) JI03BII[IOID
orrnespdy dumd OYVOT-dH 943 JO YO3TAS 3}TWIT aY3 3O
uotjexado JoF LIessa08u ST UOTUM 3BYYG SPo3oXa paods
937 JT “suifue Jayjo 8y} uo UT Mo 2aq TIIM sSuyjex
swes ay3 ‘sauidue 9y3 JO au0 U0 UL N0 age sdurjex
psjusmdne pUB WMWIXEW SUJ USYA 18y} ‘Uoj3elopIsuod
03Ul uUaye3} oq prnoys 3T ‘sSuilex psjusufue pue
muoxew eyj e uojiwvaedo sutrfus Fuqooyd usyy *uU0TINE)

smedex QOO peooxa jou
prnous paeds aupfue 9se0 STUY uf : (VEVDO® TVHIROINRS
HOHSUAVEY) UO3TAS odJ0~IND ADET JUINE HLNEAGHALAV4 2uisn
£q IsuInqIalFe ays IO jno f£rasse03u 8q 3T DPINOYS
+pooustIadxd uUsdq SeY UOTJBID[IOOE Id3JE
oeg ¢ 03 € ueuq Ja3el jou *uw*d-x omHOmH.Hﬁ Fo poads wmurxew
uted pronoys sutdua ayp cu*dex 009¢TII Pos0Xd 30U PTNOYS UOTH
—2I5T3007 IJO POYOATMS ST JouanqIeiye oys waya fem*d-x 00§fTT
pasoxXe 30u praoys (°09s G 03 £ IOF) poods umuixew JO UOT}
—-BJ9T900T SNOSUBIUBLSUT ‘U0 POTO3TMS ST JOUINQIIIFE UL USY
rwoprsod Suryex TRUTWOU 89U 0% FFTUS SISIFAYS
aTzzou 330 ayj ‘N0 MO JAUINQIS}FRB U3 YT/ *sAOIp BUTQIN
ays o 1y samjexadwssg se¥ oTTum 3no s90F duref jo1td ays
‘330 pouray Jugaeq ST JoummqIejje oY} USUM .a.a.nooN,Tooq.S 20
paads ® uyesss o3 (cw*d*x 00T £q paads aafjoadsex ayjl domMpdL
01) Joutelax FUTIBI pPIJULWINEG PUE UMWTXTH Y3 puofaq asaal
10I3u00 sutdus oYy 3FIUS ‘Iouanqlote Y3 InO SUTIING I0L
‘Fut4es TnmTXem ayg 3B 3T FUINOSUO UIY4 SB JIUUEW IUWES ayg ut
pexoayo oq prnoys Supjex pejuswdne Yg 3B ISNIUL sutdug
*3uiler mumTxeu 9y} 38 ATUO 4T 3uo aq A=W surdus Iay3o0 9q1 FO
Zoumqaxairs oyy Searsexadout s} JI0 pesds PuTIPT se Juiuuna

— §1Z —

("

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

{

o

4

hlﬁ

- H oatd 2) Suix wngow

Mwwnmws -mma nwmu«u unwnnm - ma “mmwwnu aw
ey oy Pulss -

sogpx Jupxool - 01 fqous m..mmﬂn Wm.ﬁ_o_& oy

€2 ic - 8 ‘ umnv XaycTH -~ L H z $Fuy1de

o eren 83820 Tojeuo - v fdoas - ! £

Sun Tozjuoe (Jupiels) morieIs1adee ~ % STEY

\wwan Jyun 101303 (JuT3iEds) uwotieral

guyysvyr dond OXVOT~dU pue

1013603 Laan M Jbur
nwwm‘uﬂaw:muo‘n jo pean Turisafpy ‘e¥ 973
5 w8 u u a
NS\ AN
T TR e
nrall

-Sui-noy I0UIdA
37 dund - g $SuTI Jupyovd ~ L1 H -
o1z Zupond - pl f35u4S - €1 f{onor - qouy :

o

ysvm = € S0uTI Puyifs - g sMDI06 -
fdoge ( [OLN) 420-1us - € {035 pIsus LnaT
puor Sursenfpy paads CuTIPI T 9Td

<

U023 BO

setun 201G - 91 f(30e) Iaustm = ¢T ${co0ail 3

P O st Cuiisnfpy o T1 ¢T9uracds - oy
A - g fysnq - ¢ frevy Jurisnlyn - ¢
w =z fdund J¥VOT-di JO 13A31 - 1

- ——

,$8ampdooad Sutmorror ay3 Fuisn
943 Sutamoss ¢ynu Y3 uwayudyy -2

‘89U0 mau £q sSuia Buiyoed saayy
oJueyd ‘31uUn [TO0 aY3 ojquo deo I9311F 94g JFuiiunom uweyy

¢deo JI931ITS 3TUR 1O

*€T06160 Intd yza dWeIy IILTTF U3
uT 9T0Y 8} 980D ¢Q-jY pue 00T-lIzes sPard xaqqnx yyta
deo 83T UF S3T0Y oy} do3s ‘Ie31TF ous Fuiysea womy
*00T-liges, deo £q xasa00
ays °23n3TIsqQus ‘I93TIZ 3Tum TTO oYs JurrsuemsTp uoyy °y
: :Butmorior oy3 Suy
-Ax98Q0 ‘A JI83dey) JO # WOT308g uUT UIATF SUOTIONIISUT 273 Y3Ta
soueiTdwod uy suoijerado souesusjsuyem SUTINOX N0 Axxe)

90UBUSIUTE|{ JUTIN0Y °G

*I3UINQJI3}FE 3YJ FO N0 FUTI3N0 USPPNS proae o3 fSuigex
pojusudue sYy3 je 36nIYY sujus ajeTnIaa 30U Op
‘W 000°9T I2A0 JO S3PNITHIE 3B SUTALF usyy ‘uotiney 0
*028 9 04 G ueqyy
S887 10U UTYLITA DP33JTYS 9Q PTNOYUS JIAST [OIJu00 suriSus oyj
‘*m 000“ST I9A0 IO S9PNITRT® 3® sTuTqex pojusuIue I0 TN X e
P3T330IUs 2yl 32 FuTATF wagy °Ioidey) sSTY} JO £ WOTR09g
UT P3}ONILSUT ST JUOP 3q plnoys (Uoy3ezarsoos) paads xaydiy
SpIes0] J2AdT [0x3u0d outfue 3y} Jo SUIFFTUS NoIud
‘ *dogs
(FYIMHOH) w'IVIRIONn 9U3 0% D33JTUS ST SPUTISd SAOQE 3Y3 3B JIAS]
10I3u0o sutSua aYj Uaya UBY) I9MOT o9 TITA eUTqani ayg Jo 31Je
s9s588 yo ammjesadusy fogoFogeys Saoadl [OIu00 suifue 9yl JFO
a0131s0d ayg 0y puodssaroo TTI4 poads supfus ‘sSuysea pojusuue
JO uMUIvEW 3TGRITOIIU00 3B JuTAIF 31JBI0ITE® 89U} UITA
‘08S g 03 G UeY} 93] J0U UTYJTH PIAOW 9q PLNOUS JIIAST [OIFUOD
sutdus oy ‘*u 00QGY I2A0 JFO SOPN3IAT® 3E® sSujjex pajuswmine
I0 IMuWIXew PIT330IY3 9Y} 3T SujATF usyy °SpIeAyoRq pue
‘Zauieisx Fuyjea pojusudne pUT UMWIXBW SYG 0% do3s(IrYHUKOH )
-w'TVHHON. 92U} WOIF PagFIys ISAST Tox3x0o suijdus ayjz Jo
diay ayg ygta psads auilue Juyfusyo £q paje(ndax aq fem
isnayy osutfus ‘sFuirer psjusufne pue UNWIXBW OY3} IV
cgedea 000 De30X3 30U

: - 00c+
S30p paads surFue orjya ‘Juizex [ewsou ayy 03 Jujpuodsarros

—0ZC ——

/s\/f\.w

.
F N

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

p

ys uoy3eIe [0008 SUIUL

pIno
213 g8 Uvuhﬁﬁmvﬁ 2q e =
paTTE3aD 4703075008

mmﬂwﬁe Fo u.nuau.m:ﬂc<

emedea 006-07L 44
boums qow{ peey FATISNFDE U3 UITA *9ETAINT O3 peads outdug

asnes TLTA UOT}O2ITP 88 TANO0TO-I33UN0D 87} UT qouy ayy

Jo Supwrng tgospaxosp pasds auTSus UOTOIITP ISTANOOTO oty

uy peuamy ST qoUY PEIY Surssnfpe oUs uUeUy °*FFO 3T Burssaxd

£q qoux ay3 paFedussip Sutasy .ng.m.ﬂmv peayq Supisnfpe dund
0AVOT~dH °4% §0 qouy 8y3 wm3 fpeads SurTpy 3sulfpe o

- s b ww w wm wm ew =

Tpaads Sujrpy FO 3uemISN{pPY

~SaTHOTTOF 9UG JUn000B 03UT JUTIBY ‘1A x93dey) Jo uoijoag
aATj0adsax 9y} UL uoATd SUOTIONIISUT 3YF ULTM ddueirdmos
uy 3u0 pa[ITBO 9q PTNOYS SFFUR ouiSus ay3z Jo juswmisulpy

sp1un sutSuy Fo jusuisufpy °9

. *098 G°C 03 I°2 UTYIA
uogsysod Surres umwiXew 9} WOIF POIFIYS ©q PINOYS 3[232Z0U 33f
ayj Jo sr93juys oyg ‘TrTispuess je autdus ay3 YITH €

*deo 0171 oYy Juranoas jnu oyg dn Juy
-ua3yd73 £q 9Feyee T [10 33BUTWITS 03 pajfqiuoxd sy 31
*aa0qQe pajonajsur se jnu deo sy} umop uInl
pue seuo udu £q sFurx Suyyoed ayyz soerdax ¢Buysnoyg
17 {70 ayg puwe deo Jo3TIF ouyy Jo 90y Fupsaed
%4y punoxe dn smoys TI0 Jo aFexeal @S8O UL °*UOLINEY

*(2%1F T 0% 6°0 4q) 009 ©3 0€ Jo ar3ue us ySnoayy waop

MU syy uang ‘suop syyj fdeo syz mwo 1BYG YIIM sIoqsifed

AU At U0 gojou syj pue Fuisnoy ays szoeiuoo deo ayz [FIUM

T-H7/4 UoUSIA Y3TA MU vy} wa3ydTy $47 Jopun sFulx Fuyyoed
49U P33317 Futary JuTsnoy sy} uo ded oy} ganom (a)

tdeo agy saoway °*deo Y3} uO pue jnu 8y} U0 Yoo

€ axeu ‘uorsysod sTYy uy qnu eyy Y3ty *Sursnoy jyun [yO0 U

§3083000 des ou3 T13mm 3nu sy3 wo uamy pue ‘sFups Furyoed
uT JUTI3IT 4mouzTa Jursnoy ayy ojuo deo syy gunom (®)

— ¢ =~

padusyo oq TTIA pasds SUTIPT WIn3 auo 4£q '

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

d

}

P
*BEISA B0TA

9 gaonpax J23°TWETP zouuy X38I1eT ® JO ysnq
tamaexadwss gB? seonpel 29TFTIO0 Idjamerp
sger € Uita 39f ¥V °€ usnq 20 9 %9f soerdeax foarpasu ayz o

Inexsdmag sed JFI
passufpe 2q 30U TITA 3
droy oq3 UM “0,6 0% ¢ £q sanyexadwey se? eFueyo

19 euwo 0% SuypuodsaLIODd atdue uB YInoIyy arpesu

U X7
ayy O Suymm] °esIsA  30TA pue sxnjexadmoy gsed saoupax uoiy
g3 Fo Furuang

~09JIp 9ETAYOOTO-Ia4UNO0d ¥U3 UF aTpasu 3
A *(8€°3Td o9ag)

w arpesu yo dreq ay: UITA 3T 3sufpe‘*w 000°0T o3 da o
gopn3T3e 38 SUTATF 3FBIOATE oU} UITA ¢0,089 8Po8OXD Sutqex
pajuswne 8y3 € 9UFQIME 3Y} FO 178 sanjexedwss s8f I

pus ‘exnjexadw=ay S
Y °Bslas 307A pue

e 1d axnssaxd

* arnjersdwo} sed aonpax 03 Spasy
xye fupdrddns onﬁﬁlmmﬂa.mn# uy o8exeoT oTTUA ‘sanjersdwsy
sed uf asSeaIouyl ue Isned 4 sanssead se? gutdyddns
sujr-sdid eyq Jo sjuyol Lxesy °dund vgTI-dH 9Y3 JO Joje[undax
IsuInqJIsjFe ayg 03 wn sangsaad ae pue cm sangsaxd sed jo
kxsajTop J0y seurl-odyd ayg Jo sjurol ayj oFeqdedr IOF H08Ud
‘autqany 9y} Jo 3Jre sangexadwaj sed Surysnfpe 03 JOTIS
*#079q pojonaisul se Juipssocoxd 3T 3snfpe fanrea poatJroads
a3y} Jo 86990x3 uy aq 03 suaddey aanjexsduag sed FI
0,089 P990X3 10U §90p 3T 95O UT dSUTQIME 3U3F
Fo 1Je aanjersdmsy sed Jyo juswisufpe Aus wrogyxad joa og
*0,089 paeoxa jou gsum (IYITTF ¥9
SUOTIIPUCO pue SPNITI[e JO SAT403dsaxaT) autqINg Y3 Jo 3J°
amjeradwas seF ‘uy 1no JsuIngIsyyE 93 YITA Sutlly usym
*0,089 ¥° §5980X3
UT 2q jou ismm 4nq ¢ 0¢ 03 0z Aq Suyrex umuixew SY3 € IBU
Po39X3 pInOUS auUTQIM} dY3 Jo 1Je axnjeradmey sef ‘panoad aud
Uo Jurier pajuemPne oyy je Fuyygrado ourSus oYy UILA

- am w a o am
TR T M e m e e e oo e oae = we e

}e sutqmy Jo gye sanjexsdwmay sed Jo jusumysulpy

— 2% ——

*IA I93dey) Jo g woygoeg I3 DPo3onIgsUT se gno
pe1aIEd 8Q PINOUS S3jetado yosrms gymyy 1038I2T203p OTTneIpLY
oy} yotua 3e paads aygy yo jusuisnfpe pue Buixosyy

*doss
«IVWEON W 993 03 ao13rsod *w*dex 0oo‘or mwﬁ soﬁgwmmw_m%
£TU3o0Ws I0AST TOI3UOO suifua oty Y374 ..s.a.uooﬁnoom.Oﬁ
Fo peads surBus ue 32 ajerado pInoys dmd 9xvo1~ag
943 FO IOIBISTIIIP OTTREIPAY 5UT JO YOIIMS 3Tuy[ oyg

YO3TAS 4TWIT JO3BISTI09D OFTNBIPAY

dumd 9Y¥VOT~dH JO wotsexsdo Jo juwomysnfpy

‘umg € JIBY UBY} ST 30U £q SUOT309ITP U30q Wl Sutmang o

a1qeded 8q PTNOYS PEay jusmjsnlpe suy Jo qouy ayj ‘pejerd
-moo a3a3q sey Jurjreis ojjemone IO jasmgsulpe 1937V

*Jryo 31 Surssaxd £q pefFefuasip 8q prnoys qouy ayj3 Sutuang

o3 otxd {(e%°FTd 995) peay Surasnlpe 3Tunm T0I3U00 I93TBgS

3y} Jo qouy 9yu3 Futuany £q pajsnfpe aq prnoys cumed°x 000z 03
Pa3BIST3008 ST paads surPus yoiys uiysia pojxed awmyg

SUT1I83S D]3BWOINE JO QUSWSNLPY

*F¥o 11 Sutrssaxd £q pafefussIp aq DPTROYS qOay oYL
‘psuang aq 04 J0Tag °pajosTas UBdQ sey JIie Suipestq a0y 3al
xadoad ou JT fuopjeIoTo00® SUIIUS FO jusmisnlpe [euocil}ippe
wroyrad fpsads Fuy(pr %' pue ‘3no powany 3IUn TOJIJUOD HOTH
-BI31900% 9y} WOXy Ite JUIDOITQ I0F 19f ayj yyim ‘dogs (vl

WNOH) w»TVNHONW 943 3® uoyrgjsod xaasl TOI3uCO auidue ayz 0%
Furpuodsoxzoo peods sutSus me 3e ourl-adid AxBITIXNE 8y} UT
doxp osansssad Tenz 3sulpe 03 (e2%°314) peay Putssulpe 3rum

TOxI3u00 woy1eId[9008 3U3 JO qouy ouj o3erndruem (o)
fxe3dey)d STY3 JO g UOT309S UT 39S SHTUIT 3Y3

UTUiT4 2q prnoys worjexsTaooe suidus go potsad amry (Q)
femedex ocwuoomm 32 39S 2Qq PTNOUS UOT3

-eTndax oyjemone Jo Sutuutfaq 8y3 3e poeds surdus (e)
:FurmoTOF
373 uoTiexopTsUOO Ojuf FulNes ‘TA Jegdeyy Fo % WOTI09S UF

~ 22C =

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9




Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

.

) 4 . | ..‘J.
S : o |

— +oouanbos 98I9A9I 8u3 UT 304 (Teyp |
po3eoTPUT §8) I9A9T Towed [0X3U00 93 FO M3 Jo M
sorfue owes U 37 sgexodo pruoys ¢ PU® O] S3UOYTas

(I0L)) =4Z0-10Ju U3 SPITMOL ST jeqy

zan.nong& 1
tgpreaxoeq PIIJIUS I943T T0I3u00 SUFIA3 U UITA w
.ﬁmnmmﬂonpnooof.ou«n&

Te10ads ® Jo droy

{

ayg uo

HOJTO OT3STIAOBIEYO B £q IO 20TAP
oy3 UiIM DPeoayo 3q PIROYUS BIUIITAS 3TUTT 993 JO UOTIBIady
. _ 29 o eyfue uE ySuoIu} peuInt ST JaaeT Taued TOxjuwos
.owm» woya ogexado pruoys § UOITMS ITUIT PpUB ‘(terp oy
uwo pajeoyput £8) 1799 F©O a7Sue u® YINOIY} PIUING ST T34
roued Toajuwoo oyj usya sjerado prnoys  JN UOITAS ITUTT
*do3s (LLYHUNOH)
JIVIRIONw 843 0%  (LOL)) «dd0-I00w 9U3 WOIF PO3JTUs Futeq
Zeas] TOIu00 auifus au3 yira ‘(Terp Toued [OXUOd ou3 wo
pateorpuy se) JoadT Teued [OIIWO0 oY} JO UMy FO arSue ay;
uo Suypusdap [ pue ¢ S9YI3TAS FTUWIT J0 unorgexado asnfpe
‘meo yopTAS 3TUTT 29U} JO #9J0S mIOM 3y} FuT3e30X £g °¢
°suIN} 95JU3 04 OM3 3NO 31
Suixoeq £q maxos Fuirdnoo syj uasxoelS °*qif puUe q sayog1ng
1IUIT JO SwaJos waom pue Suyrdnod 3yy Jootun °g
*I3A00 89U} JJFO 3JIT froued T[OI3UO0D 9U3 JO J3A09
Jaddn ayj Suramnoss £370q |Yg 3no }oeq pue Joorun °T
$SMOTTOJ
S8 gy pue g S8yo3T4s 3TWIT Jo uoyjexado 3snlpy A
*xo3dey) syy3} JO g U009
uf umop pIe[ S® Wwajysks Toxjuoo autdus oy} ¥ooyo $xaasT Toued
T0I3u00 3Y3 03 Ppajoauucd Arradord sT wajeds TOIJU0D DU
3y} aams oymw ‘juowgsnlpe syjz jno Surthrxeo 03 Jotad
*1aued Toajuoo By} 0] pooRIg U9dq 2ABY
S3TqnoI} 2UTHUS 2wW0S 8SEO U YN0 PILIIBO 8q PTNOYS - g} DUE
9 seuotims 3wyl (oued [ox3u0o Fo uotjexado Fo juewmysnfpy

dp buB g S8YOIIMS JTUTT

37=fIl Tausd 1oI3u00 go uorjexado yo quamisnlpy

*juerd Suimioeinuen
dumd YETT-dH oy3 7o sealiejmssaxdax ,
£q jno pPataxres st jeqsoxeq dumd VATT-dd 943

- G32 —

T e e e e ey ™

N

Fo Sutads syg Fo maxog Y3 pue ‘Suyads I04eng
’ ax
. IIWINQIILITE YL JO Magog 343 Jo suesuw £q
dUTQINY 3U JO 3yoamsesadwms; geg &0 jusuysaulpy nmmmm
e JTBY 4q #3308 Futads jeqsorwq ayy (3sTa%0070) Uy wang o
£xegsa0du ST 4T danyesodwsg seg at sdoap usppns DToRE of 3 03

*Juyzesado siress

dimd VETT~dH 9U3 JO JojernFox OT38180I8Q BU3 B3 S8yBOTPUT
doap aamjexsdwes sTY; *m 000¢ST 03 000°yT 18n0 F0 apn3yyre ae
18 T N0 IdUWMQIBFe 8y} Y3t Suydhrr sy 1FBIVNITE oyj umaya

‘&rusppus sdoxp suiqang sy ¥0 138 eamjexadwsy 28 Iy

Fuids "3eisxeq  dimd yaiis iy

FO 83108 Fo sueam Aq oangegad

®ees0rests st sresinene

wag sed go juauysnlpy

*Lresssosu aq 3T pInoys ‘ayrposu Sug
~poatq a3 Jo drsy oy} uyia 2anjeradumey sed gsulpe ‘Fuijads Jo

-3eInfar JPWIMQISLTE 33 JO MaI0S 3u3 2utgerndiuzn JoqJy
‘SUINY OM3 WBYY 3I0W JouU AQ ATUO WOTI03ITD 3STMHO0TO=-I193tMOd aYyy

uat voﬁnsv aq few JojerunFax JOUINQIALTR. 8YJ JO MAIOS ayj
*esJsA 20TA pue ‘arnjersduey sed adnpax [Iia WO}

~O3ITP ISTANOOTO-II4UNOD 8Y} UT M3IOS 3y FO Sutwang
*8n1d eyj gno oeq pue Joorun asodand yotym
Iogx .hOpmﬁnwWH Toumqarsire dumd vgII-JH o4y Jo Sutads 8y} Jo
#3308 8y Suisn jqusmisnlpe Aresssosu 3U3 jno L1xed ‘mw 000°0T
IS9A0 FO SapN3ITITe 3B SuphrFy usynm .ooowo speaoxe Juysex

pPejusudne oy3 3® suyqumy °Yy3 Jo jJearwmyeradmay sed 1

81388 165210951 ‘IsUMqidqie  damid Tvad fodh 38

2000000000000 00000000000000000000s0v0ssssscsnss

Moaos Fo suesm £q axngexedwsy sed Jo jumomysalpy

*aTpeau ayug Fo drsy ayjz y3ia aanjex
~adwey sed gsnfpe ‘gsnq ay3 I0 3ol ayz peoerdex Futaey
‘mz 9 03 G°G
UTUITM 2q PTNOYS ysnq ayq Jo I8joWeTp JAUUT Y4 oTfym ‘mm ¢
©3 9°C JO Jaj9wWETp 80TITJ0 uz aABY prnoys gal paTreszsut
L1mom ayy, *(s€ 911 93g) 9 33f qno uny usyj pue ¢ nmzn
d4omax ‘2 Fuismoy aTpesu gmo wang ‘1af ayj soetdsx of

— %22 —

\
///!I(\\//((\ :

'

e o

na

Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9



el

—

o~ -
Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

— 226 ——

4, Tighten the coupling screw of the limit switch in
question. .

5. Check 1limit switches MB ‘and B for proper opera-
tion, with the engine running.

To determine engine speed at which limit switch B
operates, bring engine speed to 10,000 r.p.m. and press
button "MAXIMUE"(MAKCUMAN)., Keeping button "MAXIMUM®
( MAKCUMAT) pressed, smoothly increase engine speed and
determine the speed at which limit switch B operates by
the indications of the maximum rating pilot lamp, which
should flash up. Engine speed should amount to 10,950+109.p.m.

Engine speed at which limit switch MB operates,
should be checked by smoothly reducing engine speed with the
maximum rating cut in. Operation of limit switch MB is
indicated by the pilot lamp, which should go out; limit
switch MB should operate at an engine speed of 10,400+210-?p.m.

If necessary, adjust operation of 1limit switches MB
and B at the required engine speed by rotating the worm
screw of the 1imit switch cam, as instructed above. When
the worm screw 1s turned in engine speed at which the limit
switch operates is reduced, and vice versa.

Tighten the coupling screw and lock it together with
the worm screw, using brass wire.

6. Mount the upper cover onto the control panel and
bolt it down having placed new locking washers under the
bolt heads. Lock the bolts.

Adjustment of afterburner

If the afterburner would not cut in in flight, proceed
as follows:

1. In case the engine is fitted with the HP-11BA pump,
;:anuractured before November 11, 1957 and having no notes in
::i(!ertiticate as to tightening the screw of the stop ensuring
minimum angle of inclination of the wobble plate, turn the
Bcrev in guestion through one revolution, for which
pPurpose dismount the HP-11BA punp from the engine.

2. Check and if necessary install a 0.7 to 0.8 mm
damper and a 1,2 mm Jet on the pump.

y 7. Replacement of Tngine Units and As

\__—"___—.—7 L _—__4______..—4-—'—
Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100020001-9

—_— 227 —
After the above operations are completed, check fuel
. pressure increase in the afterburner diffuser manifolds,

with the erngine running and the afterburner cut in,
proceeding as follows:

1, Detach the fuel pressure supply pipe from the
HP-11BA pump afterburner regulator.

2. Start the engine, warm it up, and cut in the
afterburner.
17, with the afterburner cut in, the jet nozzle hutters shifl
to the augmentea rating position, the minimum output of the
#P=11BA pump and fuel pressure increase in the afterburner
diffuser manifolds are sufficient to provide for reliable
cutting in of the afterburner in flight.

Caution. The aircraft is allowed to fly only if the

jet nozzle shutters shift to the augmented
rating position, when fuel pressure in the

diffuser manifolds is being checked for
proper increase.

3. Connect the air pressure supply pipe to the HP-11BA
pump afterburner regulator and check engine for proper opera-
tion at all ratings.

Check the afterburner for proper cutting—in when

performing the next flight at an altitude of up to

14,500 =15,000 m.
1. Tightening of the screw of the stop ensur-
ing minimum angle of inclination of the

plate as well as replacement of the damper
and jet of the HP-11BA pump servopiston is
d out by the representatives of the

Notes.

carrie
HP-11BA pump manufacturing plant.
umerated in this Subsection

ns en
2. Operatio - stalling

should be also carried out when 1
a new engine and HP-11BA puZpe

semblies

4 be replaced ip
in ChaptersVII and XII,
cularse

units and assemblies shoul
ructions given
the following parti

Engine
compliance with the inst

taking into consideration .
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The jet nozzle shutters should shift from the maximum In this position the engine control lever should be capable
rating position to the augmented rating position within " of additional travel by 1-2 mm (towards closing).
2,1-2.5 sec.,and from the normal rating position to the 2. When the engine control lever is set at the 1dling
maximum rating position - within 2.5 - 5 sec. rating retainer, the notch orn the lever of the HP-10AKC
Shifting of the jet nozzle shutters from the mavimum pump should set between the extreme notches, marking the
and augmented rating positions to the normal rating posivion idling rating sector on the pump dial.
should be done by moving the engine control lever bdeyond the . 3. Shifting of the engine control lever to the m;x-
maximum and augmented ratings retainer. imum and augmented rating retainer causes control panel
) 1imit switch MB  to be turned on, which means that the
Note, When the maximum or augmented rating is cut control panel lever is turned to an angle of 66%1°,
out the jet nozzle shutters always shift to
the normal rating position. FNote. The maximum and augmented rating retainer
should be set in position where engine speed
Vhen checking ergine operation after replacement of exceeds the speed, at which the maximum and
the afterburner tube (complete with the jet nozzle) or of augmented ratings are cut out, by 100 r.p.m.
the Jjet nozzle, measure the actual drop of gas temperature
aft cj»f the turl,vine caused by cutting 1§ thegafterbzrner, 4. When the engine control lever i shifted to the
as compared to gas temperature at sustained maximum rating. "SOREAL" (HOMIKAL) ~stop, the fuel pump lever sets at the
A drop of gas temperature should not exceed 50°C- sharp paximun nged stop on the dial of the EP-10ALC pump, whereas
temperature rise is not to bc allowed. Should 1t'be motoh 90<1° on the control panel disl lines up with the
neceésa-ry, adjust the jet mozzle shutters so that they notch on the control panel housing. In this case engine
) - control lever shoulé be capable of additional travel
shift within 2.1-2.5 seq; proceed as instructed in Section 2
of Chapter VII. towards opening by 1-2 mm.
5. Turning of the control pamel lever causes the
8. Replacement of Enginme control panel 1imit switches to operate (characteristic
* ¢licks are hea.rd) at the angles (as indicated on the control
On the cngines manufactured after July 15, 1957 the panel dial) presented in Table 7.
bolts securing the half-rings of the afterburner-to-diffuser
quick-release joint should be locked with aotter pins. rable 7
The engine control system should be checked for proper
operation by smoothly shifting the engine control lever
:::z Z:: :ztcn'k;::z (ggﬂ;estop to the "NORMAL® (HOMAHAN) angle at which limit switch
. ver should move smoothly, without . Iinit switch designation | . .rates (as indicated on control
binding. Check to see that: s . P
. i anel dial), degrees
1. When the engine control lever is set at the "CUT- P .
oFp® (CTOM) stop, the z2ro notch on the comtrol panel dial .
should set against the notch provided on the control panel ' X ) 3’12
housing, while the lever of the HP-10AKC fuel pump should 3 25:
21t tightly to the "CUT-OFF" (CTON) stop on the pump diale B pet
,—\/"‘"\ ‘ B -
N H o
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Check the shutters of the jet nozzle for proper shifting
{n compliance with the instructions given in Section 6 of
Chapter IX, taking into consideration the particulars presented
in Section 7 of this Chapter.

Preparation of a new engine for starting, starting proper,
warming, checking, and stopping should be carried out as
instructed in Section 4 of Chapter III, taking into account the
particulars laid down in Section 8 of Chapter IX and in
Section 3 of this Chapter.

Note. Final checking and adjustment of control panel
limit switch operation are performed on a running
engine (See Section 6 of this Chapter).

When cutting in the afterburper, measure the actual drop
of gas iemperature aft of the turbine, as compared to gas
temperature at sustained maximum rating; the temperature drop
should not exceed 50°C. No sharp rise in gas temperature
should be allowed when -utting in the afterburner. If necessary,
adjust the jet nozzle shutters so that their shifting from one
position to another should take 2.1-2.5 sec., proceeding as
laid down in Section 2 of Chapter VII. - L

Note. When installing a new'engine, carry out the
operations descrited in Sectlon 6 of this
Chapter (See Subsection "Adjustment of afterburner”).
———————
/ ™
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~
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- APPENDIX
Adreraft—Carried Tools Used in
Engine Maintenance
uan—
Nos Tool No. Name Si:y Purpose
1 2 3 4 5
OHE-
1 A_—1181 Wrench,S5=19-22 1 General~purpose
2 A OL:X;;_I Wrench,S=14-17 1 General-purpose
3 A _Q;%_;_l Wrench,5=9~11 1 General~purpose
4 A %i Wrench,S=5-7 1 | General-purpose
5 141%-8 Wrench,S=9 1 Star-shaped
wrench for oil
unit securing
nuts
6 91K¥-~2. Wrench,5=19-24 1 General-purpose
7 53E-1 Wrench,S=11 1 For bolts of
air relief
connection
flanges
8 89%-2 Wrench,S=7 1 For bolts secur—
ing pipe-line
clamps
9 | 818F-12 Torque indicating 1 | For flame igniter
. wrench spark plugs
. . 1 | Socket wrench
h
10 0919802 yrene for changeable
heads, S=9,11,and 14
e
/ . :

P
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1 2 3 5 1 2 3 5 s
11 | A .(ﬂfﬂ_lz Wirench, S=14-17 General-purpose 31 | 223E-8 Wrench, S=38 1 For wnior nut of
OHE-12 . star-shagped wrench N Low-pressure fuel
12 A T_ tirench, S=9-11 General-purpose N system pime-lines
star~shaped wrench 32 | 240%~12 Vrench 1 For closi. -
13 47K-1 Wrench, 5=9-11 General-purpose compressor Forts
star—-shaped wrench with alr blow—off
14 | HY-9/6 Pliers, 1=iJv General-purpose band (ot 1o be
15 0919801 Cable for check- General~purpose found in tool bag, .
ing electric R for it is supplicd
system ) with engine)
16 | 20%-13 Screw—driver,1=150 General-purpose 33 | 72E-1 ¥Wrench, S=17-19 1 Por nuts of high-
17 | 21¥-13 Screw—driver,1=200 General-purpose pressure fuel systenm
18- | 17E-13 Serew-driver,1a300 General-purpose pipe~lines
HY-31-2 7 34 | 73E-1 Wrench, S=27-30 1 | For nuts of oil
19 T: Hammer, 200 gr General-purpose system pipe-lines
35 | 925-1 Wrench 1 Virench for mourt~
20 | HY-50/5 Marking tool General-purpose ing tachometer
21 | Hy-46/2 Syringe For washing parts N generator ,iT~3
22 119-546 Brush For washing filter 36 | 7170-7 Adapter For corrosion-
gauze discs preventive treatcent
23 | 10¥y-28 Mandrel For bending lock- of engine inner
ing washer tabs surfaces
24 1491-12 Changeable head, General~purpose 37 | 5320-100 Plug Por stopping hole
S=9 in ofl unit filter
25 | 150%-12 Changeable head, General-purpose cover
S=11 38 5331f~100 Plug Por stopping holeo
26 1518-12 Changeable head, General-purpose in gauze dincs of
S=14 01l unit filter
27 | S460-27 Hose For bleeding air 39 | 534M1-100 Lock 2 Lock of srap hook
when £11ling fuel «vpe for securing
tools when perfors—
system
28 | G5E-1 Wrench, S=8-12 General-purpose :n;izor:‘ r-zhaned
5 ¢ ar=-zhap
29 | 66E-1 Wrench, S5=27-30 General-purpose 40 | 905-2 French, =22 -i‘ :c;. for uvt of
30 | 88:-2 Wrench, S=i Square wrench for centrifucal valve
adjusting elements draln pipe urion
of HP-10A zpd . -

HP-114A pur.j:

i

~ 7 7 H
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41

42

43

44

45

46

47

48

85%-2

86%-2

x
75401-7

95%~-1
788M-7
S541-5-28

S541-5-29

83317 *

Vrench, S=30

wrench (T-shaped)

Plug connector

Vrench, S=36-41
Cap
Drift

Wrench, S5=9

Adapter

For nut of pipe
delivering oil from
fuel—-oil unit 317A
to o0il urit

For bolts securing
flanges of low=-
pressure fuel pipes
and for nuts secur-
ing o0il unit filter
cover

Plug connector Bli-4
for simulating
operation of limit
switch of HP-10A
pump hydraulic dece-

‘lerator, when check-

ing operation of jet
nozzle shutters
For mounting low-
pressure fuel
pipes

For oil unit hous-
ing
General~purpose
For bolts secur-
ing jet nozzle
cylinder shields
Por comnecting
plug connector

of HP-10A pump

to plug cornector
of wire harness

of warning unit
2CIY5~1.3~2.2

i

49

50

51

52

53

54

X
83411-7 Three-point in- 1

strument connector

For simulating
operation of
warning unit
JCh-2

when checking
spark formation
on afterburner
rlug

Por stowage

of tools

For pipe union
of oil unit
cover

Cap 1 | Por oil unit
filter frame
For oil unit
cover

For oil unit
housing

Aircraft-carried 1
tool bdag
170-1.0% Cap 1

54M-B27

0919013 =
i Plug 1

xx
73301-100 Cap 1

Notes. 1. Each of the tools,whose Fos are marked

supplied with

with one asterisk, 1s
every 20 engines.

2., Stowed in the aircrafi-carried tool bag are
also the tools for fuel-oil wnit 3174:
wrench for filler (1 piece), oil gauge
(1 plece per 6 engines).

A funnel for pouring oil into the oil
tank of fuel—oil unit 3174 is packed together
with the single set of engine spare parts.

s marked with two asterisks are supplied

3. Tool
engines of the sixth series.

with the PI-95
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Operation of PI~OF
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