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anti-icing system in which the liquid is fed into the inlet section

by a rotating spray injector 1.

Fig. 14. Inlet section with protec-
tive screen. 1) Injector of anti-
icing system; 2) protective screen.

The heating of the protective screen, nose fairings, struts in
the inlet section, and the blading of the guide-vane assembly 1s
accomplished by use of an electric current, warm air, or gas.

For electric heating, wire spirals are put inside the elements
that are to be heated, and current 1s passed through the spiral from
a speclal generator. The protective screen may be made up directly
of conducting spirals. With this method of heating, the expenditure
of a large amount of electrical energy 1s required.

In the second method of heating, hot air from the compressor,
or hot gas from the exhaust system, 1is ejected through the hollow
parts of the inlet-section components. In the schematic diagram
(Fig. 15) of the warm-alr heating system the method of supply and
removal, as well as the path of the heated air, 1is shown. The amount
of air introduced 1s regulated by use of a calibrated orifice 7. The

heating system 1s connected upon the opening of the gate valve 8.
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Fig. 102. Annular combustion chamber: a) diagram of chamber; b) ar-
rangement of chamber flameholders; c¢) over-all view of flame tube; d
and e) inside and outside flame-tube casings; A) combustion zone; B)
mixing zone; 1) outside flame-tube casing; 2) inside flame-tube casing;
3) outside chamber casing; 4) inside chamber casing; 5) flameholder;
5) chamber diffuser.

very important, since the maximum engine dlameter is determined by the

compressor dimensions.

Annular combustion chambers (Fig. 102) differ from other types of

chambers in having a minimum number of parts and in belng compact. An-
nular chambers are also considerably cheaper to manufacture than can
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Fig. 109. Flame tube with longl-
tudinal fins on outside surface.
1) Section through aa.

107d and e), or by installing rings (Fig. 107¢), it 1s possible to in-
crease the stiffness of smooth tubes.

The increased tube-wall thickness at welded seams increases ther-
mal stresses, which can be lowered by introducing the temperature-

compensating slots A (Fig. 110).

Fig. 110. Outside view of flame
tube with temperature-compensa-
tion slots A.
Tubes are sometimes covered with a layer of heat-resistant enamel
to increase their heat resistance.
Type EI435 chrome-nickel alloys are usually used in the manufac-
ture of flame tubes; they have good welding and drawing properties.

Combustion-chamber housings or casings are cylindrical or conical

shells within which the flame tubes are mounted. In contrast to casings,
combustion-chamber housings are included in the engine-stress bearing
system, and thus carry additional forces and moments that appear in

other engine elements.
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B e L 2 IV

Fig. 152. Connection coupling with intermedlate
sleeve, transmitting only torque. 1) Compressor
shaft; 2) driven rt of the coupling; 3? open-
ing spring ring; 4) spline projection; 5) splined
bushing; 6) driving part of the coupling; 7) tur-
bine shaft; %} toothed rim; 9) tube with injector
[spray nozzle); 10) cylindrical collar; 11) plugs;
A) section through AA.

The splined coupling is lubricated by splashing the oll fed for

lubrication of the bearings.

A splined coupling transmitting torque and axial loading from the tur-

bine shaft to the compressor shaft 1s shown in Fig. 154. Turbine shaft
1 18 connected by evolute splines directly to rear Jjournal 3 of the
compressor. Setting of the turbine shaft for axlal displacement and
the transmission of axlal loading 1s accomplished by screw 2.

Clearances in the splines of the connection and the axlal clear-
ance between the spacing bushing 4 and the turbine shaft insures the
possibility of some bending of the shaft.

The splined couplings transmitting torque, radial, and axial loads,

used in stress-bearing systems of three-support rotors, are shown 1in

Fig. 155, a and b.
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Fig. 155. Shaft connections transmitting torque, axial, and radial loads. a and b)
Types of shaft connections; 1) turbine shaft; &S retaining ring; 3) radial pin;

A) socket cover; 5) locator pin; 6) driving part of the coupling; 7) driven part
part of the coupling; 8) splines; Q) tie bolt; 10) compressor shaft; 11) injector;
12) spherical support; 13) wide spline; 14) channels; 15) channel; 163 adjusting
ring; 17 and 18) cylindrical flanges; 19) rear compressor journal; 20) key; 21)
plate lock; 22) toothed sector; 23) pin; 24) lug; 25) bushing; 26) ring channel;
27) ring holder; 28) rectangular channels; 29) lugs; 30) regulating ring with radial
vanes; A) section through AA (driving toothed hub removed); B) view on the driving
part of the coupling along the arrow; C) operating position; D) view along arrow
A; E) section through EB.
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Fig. 157. Kinematlc dlagram of assembly drives
in an engine with an axial compressor. 1) Spare
drive; 27 to the centrifugal booster fuel pump;
3) to the fuel pump-regulator of the basic sys-
tem; 4) to the pressure oll pump; 5) safety
friction clutch; 6) from the starter genera-
tor; 7) to the centrifugal breather; 8) spare
drive; 9)to the vacuum oil pump.
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Fig. 158. Kinematic dlagram of the accessory drives of an engine with
axial compressor with intermediate drive. 1) To fuel pump-regulator;
2) to the electrical generators; 3) drives of the engine accessory
compartment ; 4) to the hydraulic pump; 5) drives of the aircraft ac-
cessory compartment; 6) right intermedlate drive; 7) spare drive;

8) to tachometer transducer; 9) to air compressor; 10) central drive;
11; from the gas turbine starter; 12) to the centrifugal breather;

13) first intermediate drive; 1&5 lower drive; 15) to the centrifugal
booster fuel pump; 16) to the oll tranfer pump; 17) to the oll pumps,
pressure and maln vacuum pumps.
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188. Construction of reduction gear for AI-20 turboprop engine
(for dlagram of reduction gear, see Fig. 184): 1) propeller shaft; 2)
xw:dz.w’ior'-gofar front cover; 3) front propeller-shaft bearing; 4) main
housing; 5) partition; 6) propeller-shaft rear bearing; 7) reduction-
gear shaft; 8) spider; 9) internal gear of intermediate link gearing;
10) idler of link gearing; 11 irive pinion of link gearing; 12) hous-
ing of link intermedliate gearing; 13) torquemeter h:ver-mechanlsm_’ ear;
14) boss (splined connect r); 15) internal gear; 16) satellite; 17
satellite carrier; 18) rear reduction-gear bearing; 19) drive-pinion
teeth; 20) reduction-gear driwve ; 21) rear-bearing housing; 22)

fiange.








































26

Qopcamnan monnubras cucmema

———

g [ ¢
k.&\‘-\\\\\‘ | S

%

A
















CxemG naCOXG

2z

i )
L5 = - - ‘o
N A
i)
7 - 2 Z \\\‘\\.\\\.,..il....coll..
ey
.\D/,,,/V

e
7

%

\ .\\\s

e
e
- . » 4
L ~
0O = 5o
0 3 emwd e
4 c*
1 I
. w30
Qe O 4
™y (4]
i 2
. ot
T L
e o e
¥
DO 0
U S 8w
™ i o T3
- 1
o St 1
o ey T
1) 2 S
ol o
.t
e G4 .
-~ " ~
v | &)
i oot o
s ) 3O
" e
N &7 ‘o
D« o
T N
4 3
ol .o
|
| 2 e 4 L
4 .
‘ y e wd -
W g~ L oem {
r— ) 3 y.‘ 1 ~
\/ - “ e
7 ) >
4 £
’
2 !
1 4 -
by bie™
4

- * -
o | ) ) 4 -~
L S ~
i {
i - =
a; &
3 Ny ==
il I )
40 >N
14 O O
B o O
2 M
wd N
1 & o
‘ -O,A QO
[+ S ol o
wt vl o
T 5

<

v ¥
iLa





































































































































































































































































































































































































































































































































































































































































































