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The curremt design and manufacture of the Avrocar involves a light,
all wing, experimental vehicle of circular planform with VTOL cap-

Crew accosmodation consists of two single-seat cabs, each enclosed
by a transparent canopy. The pilot's cab is located at the forward
-left hand side of the vehicle, and the other at the forward right
hand side, The vehicle provides for the stowage of cargo and equip-
ment in trunks emclosed by detachable panels. :

The powerplant of the vehicle consists of three small gas turbine
engines which act as gas generators to drive a centrally located
turbine compressor combination, known as the turborotor, The engines
are arranged tangentially and sysmetrically in plan., The exhaust
gases are directed onto the turbine blades of the turborotor.

Propulsion, flight control and hovering are derived from the turbo-
rotor air being fed into diffuser ducts, formed by the primary
structure and expelled from annular nozzles at the wing periphery
and in the undersurface of the vehicle., The direction in which
the air is deflected at the wing tip is controlled by positioning
spoiler rings located in the throat of the peripheral nozszle.

For hovering, close to the ground and in free air, the peripheral
air flow is directed vertically downwards, Transition from hover=
ing to forward flight is accomplished by changing the direction of
the airflow from vertical to near horisontal thereby indueing a
forward motion to the vehicle, As the velocity of the wehizle in-
creases, conventional airfoil 1ift is developed and the thrust used
for hovering is employed for propulsion and flight control,

At the present stage of development the Avrocar is committed to
meet the minimum performance requirements defined in the Preliminary
Statement of Work which are as follows,

1. ~ The vehicle shall take-off and hover at a minimum height
of six feet above the ground for a minimm duration of
ten minutes with a payload of 1000 1b, including the pilot
and crew,

2, The wvehicle shall take-off, accemplish transition to for-
_ ward flight, carry the above payload a distance of 25

nautical miles, and land with the payload under sea level

standard conditions, '

3. The vehicle shall sttain a minimum forward airepeed of 25
- knots in sere wind,

In design provisions were made to enable further development of the
vehicle, When developed the wehicle is intended for operation with-
in LOO ft. of the ground over terrain of not more than 10,000 ft.
altitude, with a speed range from 0 to 270 knots,
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An outline of development to date has been integrated with the
description of the design contained in this report. Further
development will be dependent upon future contractual provisions.
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2,1

2 61.1

General

The estimated perfaormence for the Avrocar, when developed, is shown
by Figs. 2 to 11 and is based ons-

(1) Powerplant performance specified in Section 5.7, and Figs. 17
to 23,

(11) Weights detailed in Part 3.

(411) "Ground cushion" and thrust augmentation data specified in
Technical Report Avro/SFG/TR 266,

(iv) Drag coefficient, CD = 0.016 ¢+ 0,312 CL=.

(v) Inlet pressure recovery data contained in Technical Report
Avro/SFG/TR 266. :

(vi) Net thrust obtained by reducing gross thrust by 10% to allow
for jet drag and nozzle losses.

(vii) Fuel transfer capability or in flight engine start, during
twvo engine performance,

Flight Limitations

In order to maintain the aircraft weight and the contingent stressing
considerations within prescribed estimates the following performance
limitations have been imposed on the wehicles-

Maximim level flight speed 225 Knots EAS
Maximum diving speed 270 Knots EAS
Maximm load factor in manoeuvre
. at 225 Knots FAS 4.0
Minimm load factor in manoeuvre
at 225 Knots FAS -2.0
Ceiling (above sea level) 10,000 feet

Load factors at other speeds are given in Fig. 36,
In flight starting of the engines is not presently provided,

nor is fuel transfer from any tank to any engine., These features
can be incorporated in a later develomment, »
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MEEIRRD 2 &L GROUP WEIGHT STATEMENT e —
NAME SAV.ol R WEIGHT EMPTY MOTEEL %
DATE December, 1958 REPORTAVRO/SPG/TR 254
1 WING GROUP 726
2 CENTER SECTION . BASIC STRUCTURE 5,8
3 INTERMEDIATE PANEL . BASIC STRUCTURE
4 OUTER PANEL - BASIC STRUCTURE (INCL. TIPS 111  LBS. 111
5 HATCHES 47
6 SECONDARY STRUCTURE (INCL. WINGFOLD MECHANISM LBS.)
7 AILERONS (INCL. BALANCE WEIGHT LBS.)
3 FLAPS . TRAILING EDGE
9 . LEADING EDGE 7
10 SLATS 4
n SPOILERS
12 SPEED BRAKES
13
14
15 TAIL GROUP -
16 STABILIZER - BASIC STRUCTURE
17 FINS . BASIC STRUCTURE (INCL. DORSAL LBS.)
18 SECONDARY STRUCTURE (STAB. & FINS)
19 ELEVATOR (INCL. BALANCE WEIGHT LBS.)
20 RUDDERS (INCL. BAL ANCE WEIGHT LBS.)
21
-
23 _BODY GROUP
24 FUSELAGE OR HULL - BASIC STRUCTURE
25 BOOMS - BASIC STRUCTURE
26 SECONDARY STRUCTURE - FUSELAGE OR HULL
2 . BOOMS
23 . SPEEDBRAKES
P . DOORS, PANELS & MISC.
30
31 ALIGHTING GEAR GROUP - LAND (TYPE: Wheels ) 70
32 WHEELS, BRAKES
LOCATION STRUCTURE CONTROLS
33 TIRES, TUBES, AIR
Y] Wing 22,2 L7.8
35
36
37
38
»
40 ALIGHTING GEAR GROUP - WATER
41 LOCATION FLOATS STRUTS CONTROLS
2
43
4“4
45
46 SURFACE CONTROLS GROUP 117
47 COCKPIT CONTROLS 1k
a8 AUTOMATIC PILOT
49 SYSTEM CONTROLS (INCL. POWER & FEEL CONTROLS LBS.) 103
50
51 ENGINE SECTION OR NACELLE GROUP L0
52 INBOARD
53 CENTER
54 OUTBOARD
55 DOORS, PANELS & MISC. 40
56
57 TOTAL (TO BE BROUGHT FORWARD) 953
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AN-

NAME }
paT: Uecember, 1G58

SECRET

-D
9103 / ’///. //

WEIGHT EMPTY

GROUP WEIGHT STATEMENT

PAGE 19
MODEL _VZ-9AV
REPORT AVRO/SPG/TR2

1 _PROPULSION GROUP 1851

2 I  AUXILIARY MAIN

3 ENGINE INSTALLATION 117L

4 AFTERBURNERS (IF FURN. SEPARATELY)

5 ACCESSORY GEAR BOXES & DRIVES

3 SUPERCHARGERS (FOR TURBO TYPES)

7 AIR INDUCTION SYSTEM 32

8 EXHAUST SYSTEM 138

9 COOLING SYSTEM —~

10 LUBRICATING SYSTEM 34

n TANKS 18

12 COOLING INSTALLATION -

13 DUCTS, PLUMBING, ETC. 16

i FUEL SYSTEM 100
15 TANKS - PROTECTED —

6 - UNPROTECTED 25
7 —_ PLUMBING, ETC. 75

18 WATER INJECTION SYSTEM ——

19 ENGINE CONTROLS 15
20 STARTING SYSTEM See Elect
21 PROPELLER INSTALLATION =
_3 _ _TUEBOROTOR 357
24 AUXILIARY POWER PLANT GROUP o
25 iNSTRUMENTS & NAVIGATIONAL EQUIPMENT GROUP Pr)
26 HYDRAULIC & PNEUMATIC GROUP _ (For Flight Control Operation Only) 26
27
28

29 ELECTRICAL GROUP 262
30

3

32 ELECTRONICS GROUP (Communications) 32
33 EQUIPMENT 28

34 INSTALLATION I

35
36 ARMAMENT GROUP (INCL. GUNFIRE PROTECTION LBS.) o
37 FURNISHINGS & EQUIPMENT GROUP 51,
38 ACCOMMODA TIONS FOR PERSONNEL -]

39 MISCELLANEOUS EQUIPMENT ~

40 FURNISHINGS 54

a EMERGENCY EQUIPMENT -

42

43 AIR CONDITIONING & ANTI-ICING EQUIPMENT GROUP 3
44 AIR CONDITIONING 3

45 ANTLICING =

46

47 PHOTOGRAPHIC GROUP

48 AUXILIARY GEAR GROUP 12
49 HANDLING GEAR 12

50 ARRESTING GEAR ~_

51 CATAPULTING GEAR

52 ATO GEAR e

53
=

55 MANUFACTURING YARIATION
56 TOTAL FROM PG. 2 953
57 WEIGHT EMPTY 3222
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AN-9103-D o ' PAGE 20
Naue__ LAY ML uscgguuf fmﬁl é:QIsE ﬁ:&;l’n MODEL VZ-9AV
DATE_Decamber, 1958 ~ REPORT _AVRO/SPG/TR 254

e |

; LOAD CONDITION BASIC MISSION TAKE OFF GROSS WEIGHT (Ref| AVRO/SFG/R 125/5)

3 CREW(NO. 1 ) 200
4 PASSENGERS (NO. 1 ) 200
5 FUEL Twe Gels.

6 UNUSABLE JP-4 1.85 12
7 INTERRAL JPal 124 61 810
8

9

10 EXTERNAL =

12 BOMB BAY

14 oL (For Turborotor and Engines). .- : INN
15  TRAPPED 1 g

16 ENGINE 36

17

18 FUEL TANKS (LOCATION Wing )

19 WATER INJECTION FLUID ( GALS)

20

21 BAGGAGE

22 CARGO (Payvload) 1162
23

24 ARMAMENT ~

25 GUNS (Lseotion) Pix. or Piex. Qey. Cal.

26

27

28

i1)

30

31

52 AMMUNITION e
33

u

35

36

37

38

39 INSTALLATIONS (BOMB, TORPEDO, ROCKET, ETC.)

*40 BOMB OR TORPEDO RACKS

4

&2

o)

4

48

46 EQUIPMENT

47 _PYROTECHNICS >
43___PHOVOGRAPHIC b
49

*50 _ OXYGEN

51

52 MISCELLANEOUS

53

54

55_USEFUL LOAD 2128 |
56 WEIGHT EMPTY 3292
57 GROSS WEIGHT 5450

*1f not specified as weight empty.
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BMOIR s A GROUP WEIGHT STATEMENT PACE o Ql—m—
NAME, e el DIMENSIONAL & STRUCTURAL DATA MOBEL 1 L=
DATE Uecember, 1958 REPORTAVRO/SPG/TR2
1 LENGTH - OVERALL (FT.) 18 HEIGHT - OVERALL - STATIC (FT.) L.95
2 Main Floots | Aux. Floets Booms Fuse or Mull [ Tnbeord NS;;:' Buthoord |
3 LENGTH - MAX. (FT.)
4 DEPTH - MAX. (FT.)
5 WIDTH - MAX. (FT.)
"6 WETTED AREA (SQ. FT.)
*7 FLOAT OR HULL DISPL. - MAX (LBS.) e .
8 FUSELAGE VOLUME (CU. FT.) 500 PRESSURIZED TOTAL 52
y Wing H. Tail V. Tall
10 GROSS AREA (SQ. FT.) . 25
11 WEIGHT/GROSS AREA (LBS./SQ, FT.) 55 o
12 SPAN (FT)) 18.0 /
13_FOLDED SPAN (FT.) -7 i
7
15 SWEEPBACK - AT 25% CHORD LINE (DEGREES) N
16 AT % CHORD LINE (DEGREES) >~
*417 THEORETICAL ROOT CHORD - LENGTH (INCHES) 216 /N
18 - MAX. THICKNESS (INCHES) L3.2 ; E
**19 CHORD AT PLANFORM BREAK - LENGTH (INCHES) g / )
20 - MAX. THICKNESS (INCHES) I ~J 7
**21 THEORETICAL TIP CHORD - LENGTH (INCHES) o |/ \
2 - MAX. THICKNESS (INCHES) e
23 DORSAL AREA, INCLUDED IN (FUSE.) (HULL) (V. TAIL) AREA (SQ. FT.) 0
24 TAIL LENGTH - 25% MAC WING TO 25% MAC H. TAIL (FT.)
25 AREAS (SQ. FT) Fleps | L.E. T.E.
26 " Loterat Contrels | Slate Spellers .- -~ " |Allerons
27 Speed Brekes | Wing o "1 Fuse. or Hull
= =
PO
0 ALIGHTING GEAR (Fixed) {LOCATION)  (Wing)
3 LENGTH - OLEO EXTENDED - XEXKEIBEMEL (INCHES) 22
32 OLEO TRAVEL - FULL EXTENDED TO FULL COLLAPSED (INCHES) 3.5
33 FLOAT OR SKi STRUT LENGTH (INCHES)
34 ARRESTING HOOK LENGTH - & HOOK TRUNNION TO € HOOK POINT (INCHES) D4
35 HYDRAULIC SYSTEM CAPACITY (GALS.)
36 FUEL & LUBE SYSTEMS Lecation Ne. Tanks | ****Gals. Protected Mo. Tonks | ***%Gels. Unprotected
37 Fusl - intema! Wing 3 176 (mx)
38 Fuse. or Mull
39 - Extaenol
40 - Bowh Boy
a ‘
42 o" (1 Tank Integral with Turborotor ft.) L 5.8
43 ; r Engine)
«“
45 STRUCTURAL DATA - CONDITION Pusl InWings (Lbs.) Stvess Gross Woight Vit L.F.
44 FLIGHT 822 5650
47 LANDING  (1/2 Useable Fuel) LO5 52133
T
IT) MAX. GROSS WEIGHT WITH ZERO WING FUEL 4828
50 CATAPULTING : ‘
51 MIN. FLYING WEIGHT 3442
52 LIMIT AIRPLANE LANDING SINKING SPEED (FT./SEC.) At aLi 6.0
53 WING LIFT ASSUMED FOR LANDING DESIGN CONDITION (%W) 20,
'S4 STALL SPEED - LANDING CONFIGURATION - POWER OFF (KNOTS) Not. Appl.
5 PRESSURIZED CABIN . ULT. DESIGN PRESSURE DIFFERENTIAL - FLIGHT (P.S.1.) i =
56 |
57 AIRFRAME WEIGHT (AS DEFINED IN AN-W-11) (LBS.) j

*Lbs. of sea water @ 64 1bs./cu. fi.
“*Parallel o ¢ at € airplane.

SECRET
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TURBOROTOR AIR INLET
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FIG. 12 AIRFRAME STRUCTURE EXPLODED VIEW
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General

The airframe of the Avrocar, see Fig. 12, is an assembly of two types
of structure, primary and secondary, supported on the ground by a
fixed tricycle type alighting gear. The primary structure consists
of a center base and three wing segments married into a single plat-
form which carries the secondary structure and equipment., The
secondary structure consists of a wing tip, turborotor casing, tur-
borotor air inlet, compartment partitions, doors and cowlings.

Primary Structure
Center Base

The center base forms the hub of the vehicle and is a fabricated struc-
ture of aluminum alloy. It consists of a pedestal shaped spinning re-
inforced by six equidistant sheet metal ribs radiating from a cast
cyclinder, and twelve riblets. The structure is covered by top and
bottom skins of aluminum alloy. The casting provides the mounting

for the turborotor shaft assembly while the radial ribs and skins
provide for the transfer of loads between the three wing segments.,

Wing Segments

Each of the three wing segments consists of five main radial ribs and
twelve intermediate radial ribs. The ribs are covered by a top and
bottom skin to form separate channels or diffuser ducts through which
air from the turborotor is moved. The inboard end of each main rib
carries an anti-swirl vane located between the wing segment and the
upper contour of the center base, (beneath the compressor blades of
the turborotor). The outboard ends of the ribs terminate in two
toroidal shaped rims formed by the skins and the rib ends. Two ex-
haust nozzle guide vanes are attached between the rims. An upper
and a lower wing tip guide vane are located between the wing -
rims and the wing tip at the nozzle outlet.

An engine inlet duct is formed between each segment upon marrying
the center base structure, the wing segments, and three additional
main ribs. Each duct is centrally divided by one of the three ribs.

A guide vane assembly is incorporated in the downstream end of each
duct., These vanes turn the inlet air into the elbow which connects
with the engine compressor casing in the engine compartment located
above. To prevent contamination of the engine inlet air, a false
top skin and fairing is incorporated in the roof at the upstream end
of the duct, The skin and fairing provide a separate bifurcated pas-
sage which carries the engine exhaust gas to adjacent ducts.

The outboard end of the main rib in each engine air inlet duct, outboard
of the guide vane assembly, is reinforced to carry a landing gear leg.

The bottom skins of the vehicle incorporate a centrally located annulus,
together with a fairing, which form a central nozzle,

SECRET



AVRO/SPG/TR 25/, SECRET 26

4.2,2

L3

4.3.1

4.3.2

4.3.3

L.3.4

Wing Segments (Continued)

The top skins of the segments form the floor of the secondary structure.
These skins and the bifuracted exhaust passages are of stainless steel,
the remainder of the wing segment structure is fabricated from aluminum
alloy.

Secondary Structure

Wing Tip

The wing tip, which surrounds the vehicle, is divided into nine segments
each of which is a fabricated box construction of aluminum alloy ribs
and skins, Each wing tip segment consists of an inner tip, (with a
series of air inlet holes) and an outer tip bolted together to form a
plenum with upper and lower air outlet slots. The inner part of each
tip segment is attached to the wing segments by bolts and spacers to
form a bifurcated outlet for the diffuser ducts. The bolts and spacers
also carry the wing tip guide vanes,

Torborotor Casing

The turborotor casing assembly is a continuous stainless steel ring
fabricated from rolled angles and sheet metal. The lower angle of

the casing is secured to a collar surrounding the entry to the diffuser
ducts. The turborotor casing assembly, which segregates the turbine
shroud from the three engine compartments, is protected from thermal
radiation by fibrous silica blankets.

Turborotor Air Inlet

The turborotor air inlet assembly is a continous ring fabricated from
ribs and skins of aluminum alloy. The assembly is attached to the
rotor casing by turnbuckles and to the engine compartment structure
by support brackets, nuts and bolts,

Compartments

The well formed in the primary structure above the floor is sub-divided
into compartments by three beams and a number of smaller partitions.

The three transverse beams of aluminum alloy, form a triangular en-
closure for the engines, exhaust ducts, turborotor and fuel tanks.

The fuel tanks are protected from the exhaust ducts by stainless steel
firewalls and fibrous silica blankets, and from the cold zone of the
engine by an aluminum alloy partition. The hot and cold zones of the
engine compartments are divided at the engine compressor flange by a
stainless steel firewall,

The transverse beams are laterally supported by the subsidiary parti-

tions in the left, right and rear of the vehicle, which form the crew,
equipment and cargo compartments,and by the walls of the fuel tank and
engine compartments,
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L.3.5

L.b

Hatches and Cowlings

The various compartments are enclosed by hatches and cowlings which
form the upper surface of the vehicle.

The hatch of each crew compartment is of double skin aluminum alloy,
reinforced by stiffeners and angles and fitted with a plexiglas
canopy. Each hatch is hinged at the rear and is secured at the front
by two latches interconnected by a torque tube. The Hatches may be
operated from within the cab and externally.

The thred engine compartments are enclosed by cowlings constructed of
double skin aluminum alloy. Each cowling incorporates four louvered
air vents to provide cooling air and ventilation., See Section 6.6,

The cargo and equipment compartment fatches are of double skin alum-
inum alloy reinforced by stiffeners and edge members. The Hatches:
are secured around their edges by quick release fasteners.

Alight Gear

The vehicle is fitted with three landing gear legs, each incorporating
an integral pneumatic shock absorber and solid twin wheels which are
free to castor. The landing gear legs are equidistantly spaced around
the vehicle, one at the front and two at the rear,

Each shockabsorber consists of a piston retained within a cylinder by
a stop integral with the piston, and a retaining ring. An axle carry-
ing the twin wheels is attached to the lower end of the piston.

The upper end of the cylinder is attached to the reinforced outer end
of the main rib which dévides the engine air inlet duct.

A charging valve on the top of the cylinder permits ground charging of

the shock absorber to 500 psi and is accessible through the engine
compartment.
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5.1

5.2

5.2.1

General

The powerplant of the Avrocar, see fig. 14 , consists of three
conventional gas turbine engines; three exhaust ducts; a turbine
driven compressor, known as a turborotor; three fuel tanks with
fuel cocks and piping; three engine oil tanks with piping; a
turborotor oil tank, three engine air inlet elbows; and the engine
controls. '

The thres gas turbine engines perform as gas generators to drive
the turbbrotor which supplies compressed air to the nozzles at
the periphery of the wing and in the undersurface of the vehicle.

ral Ar ament

Three Continental J69-T-9 turbojet engines, with a military thrust
rating of 920 1b at 22,700 r.p.m., are arranged tangentially and
symmetrically in plan about the turborotor, Three tusk-shaped ducts
convey the exhaust gases to a turbine nozzle ring assembly located
above the turbine blades of the turborotor. The nozzle ring directs
the exhaust gases onto the turbine blades to drive the turborotor.

The compreesor section of the turborotor provides for the induction

of ambient air through the inlet in the upper surface of the vehicle.

The diffuser ducts, within the primary wing structure, provide for
thsodelivery of air from the turborotor to the noszles, and to the
engine coapressors through the engine air inlet ducts.

A fuel tank is located between each engine compartment and the turbo-
rotor air inlet. Each tank is protected by an aluminum alloy parti-
tion and a stainless steel firewall.

An engine oil tank is located in each engine compartment and is mounted
on the structure between the ends of the transverse bulkheads. A
turborotor oil tank is mounted on the turborotor shaft assembly.

Engine Mounting

Each engine, installed within an engine compartment, is secured at
the main trunnions by a yoke, see fig. 12, and at the rear by a
fitting secured to the floor to the vehicle.

Each yoke is a fabricated box construction of aluminum alloy. The
shoulders of each yoke incorporate hinge pins and spherical bearings
which are supported on two adjacent compartment partitions by capped
housings mounted on reinforced structural supports. The housing caps
are detachable to facilitate engine removal. The legs of each yoke
incorporate plain bearings which carry the two engine main support
trunnions. The right hand trunnion is free to permit transverse
expansion of the engine.

The rear anchorage for each engine consists of a stainless steel
fabricated bax which is attached to the floor structure and carries

a steel fork end fitting. The steel fork accommodates a male fitting,
attached to the underside of the engine turbine inlet flange, which
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5.2.1 Engine Mounting

is secured by a pin. To facilitate engine removal the pin is
inserted through a recessed aperture in the adjacent compartment.

5.2.2 Engine Firewall

The hot and cold zone of each engine compartment is separated by
a transverse firewall of stainless steel. The firewall is fitted
with a silicone rubber seal around its outside edge which locates
against metal rubbing strips provided on the adjacent structure.
The firewall is attached to the engine compressor casing flange
by brackets.

5.2.3 Engine Air Inlet Elbow

Each engine air inlet elbow, see Fig. 12, conveys clean air from
the air inlet ducts, integral with the primary structure, to the
engine compressor, see paragraph 4.2.2, Each elbow is fabricated
of resin filled glass cloth with an angle attachment for securing
the elbow to the floor of the vehicle., A metal ribbing strip on
each engine compressor engages a rubber seal attached to the elboy
to permit longitudinal expansion of the engine.

5.2.4 Exhaust Ducts.

A tusk shaped duct provides for the transmission of hot gas from
each engine turbine to the turbine nozzle ring surrounding the
turborotor. The ducts are of stainless steel with an internal
engine turbine wheel fairing, and a machined ring for clamping
the inlet end flange to the engine turbine shroud. The exit of
the duct is reinforced with two external flanges which engage in
circumferential grooves, provided in the upper surfaces of the
nozzle guide .ring to permit heat expansion.

5.2.5 Turbine Nozzle Ring

The stainless steel turbine nozzle ring assembly consistsof 18
segments, each of which incorporates 8 blades. The assembly forms

a nozzled duct to guide the exhaust gases from the exhaust duct

onto the turbine baldes of the turborotor. Each segment is attached
to the upper flange of the turborotor casing, see paragraph 4.3.2,
while the lower edges are fitted with metal seals to minimize pres-
sure leakage at both the inner and outer walls of the ring. The
attachments are designed to permit differential heat expansion.

5.2.6 Turbine Shroud

The turbine shroud is a stainless steel machined ring which en-
cases the rotor turbine blades. The shroud consists of nine
segments supported on brackets and attached to the inboard ends
of the eighteen main structural ribs, The attachment of the
segments to the brackets provides for differential heat expansion.
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Turbine Exhaust

The hot gas exhausting from the turbine flows into 18 exhaust boxes
located in the entry to the diffuser ducts in the primary structure..
The stainless steel exhaust boxes incorporate radial inlet guide
vanes and a series of six outlet ducts. The boxes are attached to
the underside of the turbine shroud segments and to the inboard por-
tion of the floor skin between the main ribs. The attachments pro-
vide for differential heat expansion., A series of holes are located
circumferentially in the upper skin at the diffuser ducts for cool-
ing pyrposes. See fig.30 , and paragraph 6.6.1

Fuel System

General

The fuel system incorporates three individual fuel tanks, three
electrically actuated low pressure fuel cocks, and the respective
fuel lines and filters. Each tank provides for the supply of fuel
to one engine through its respective fuel cock, which is mounted on
an adjacent compartment partition in a protective sheet metal box.
From the L.P, fuel cock, fuel is delivered by fire resistant hose
to the inlet connection of the engine fuel control unit. This unit
incorporates a fuel filter and fuel pump.

Fuel Tanks

Each fuel tank has a useable capacity of approximately 57 U.S.
gallons and is constructed of welded aluminum skins which are
braced internally by stiffeners and baffle plates. External
supports are provided for attaching the tanks to the adjacent
compartment partition. Each tank is provided with a filler neck,
a strainer and a filler cap which is vented to atmosphere but in-
corporates a float valve to prevent fuel leakage. An outlet con-
nection is located in a recessed panel near the bottom of the
tank with an internal low level delivery pipe. On the bottom of
each tank a drain valve is provided which is operated by a spring
loaded plunger located in the top surface of the tank.

Each tank houses a sealed, float type fuel quantity transmitter
which may be removed for servicing through a panel in the side of

" the tank, A rectanghlar access panel is also provided in one side

of the tank for inspection purposes.

Engine Fuel Drains
Drain pipes from the engine fuel pump seal, the engines combustion

system, and the exhaust duct in each engine compartment are con-
nected to an overboard drain.
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Engine 01l System

Each sngine is provided with an independent oil system. A tank with
an oil capacity of 1,8 U.S., gallons and an expansion volume of 1.2
Ue8. gallons is installed in each engine compartment.

A vent pipe from each tank is connected to the throat of the diffuser
ducts in the primary structure. These pipes are interconnected with
the front and rear engine breather pipes.

Each tank is provided with a combined filler cap and dipstick.

Bngine Controls

Throttles

The engine control consists of three throttle levers mounted in a
throttle box assembly located on the left hand console of the pilot's
cab. Each lever is connected mechanically with an engine fuel con-
trel unit by a teleflex cable and conduit. A quick disconnect coup-
ling is provided at sach engine compartment partition.

Each throttle lever is provided with an adjustable stop at the maximum

engine r.p.m. position and a gate at the idling r.p.m. position. Rear-
ward movement of each lever through the gate closes the H.P. fuel cock
in the engine control unit which cuts the fuel supply to the engines.
The box is engraved to indicate maximum, idle, and off positions.

o As

The turborotor assembly comprises the turborotor and a stationary
compound shaft assembly consisting of an external shaft, an internal
shaft and a central control shaft. See fig.16 . The top of the
shaft assembly is faired by a bullet.

Turborotor

The turborotor, see fig.15 , is fabricated of stainless steel with
a hub carried on two taper roller bearings which are secured on the
external shaft by an interposing spacer and retaining nut. Radially
disposed about the hub are 31 compressor blades with an outer rim
carrying 124 turbine blades. The turbine blades are made up in
segments of four to facilitate replacement.

Shaft Assembly
The external shaft, on which the rotor is mounted, is connected at
the upper end with the central control shaft by a flexural diaphragm

while the lower end is flared to accommodate a spherical bearing
carried by the internal shaft.
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5.6.2

5.6.3

5.7

5.7.1

Shaft Assembly (Continued)
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