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HE/DQU/LRTERS
NTINENT/L LIR COMUND, MITCHEL 4LIR FORCE BASE, N. Y.
/RMY FIELD FORCES BO/RD NO. 1, FT BRIGG, N. C.

17 August

LPPENDIX. L-l - COPY OF DIRECTIVE

REPORT OF TEST - PROJECT NO. 4B 2L9

DEPARTVMENT OF THE AIR FORCE
/DQULRTERS UNITED ST.TES LIR
WI.SHINGTON 25, D. Ce.

11 M¥arch 199

WLy

Exchenge of Service Reloted to USAF, RAF, end RCAF

Standardization Experiments

Command ing Genernl

Contincntal Air Command

lMitochel Air Force Base
Hempstead, Long Island, New York

Under the agreements recched by the Lir Standardization Co
n~ting Committee, tho USLF, RAF and RCAF

ing troop carrier type aircraft for the purp

¢ in the process of e¢xch
ose of test and cvaluation
This project has to dnte resulted in onc C-82 aircraft boing flown to tho
Unite@ Kingdom for field trials. However, during the month of April 1949
t 82 rircraft will be flown %o Conrda, cnd o Valettc ond o Hastings
flovn to the U. S« for ficld trials,

i
s

respect therc is outlincd below en egreced policy

of services relsted to these air stendardizetion

"parent" government, ©s uscd herein, is construed
rament which furnishes equipment and/or its related

rnel

el to another governme for stendardization experin

LPPENDIY A-1 (LB 29)
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The term, "host" government, rs used herein, is construed to mean that
government which rcceives eguipment cnd/ar its related services and per-
sonnel from the perent govermnment.

e. The parent governrent will be responsible for fully equipp-
ing cnd meintcining eireraft and other equipment to meet requirements of
the combincd standordization experiments.

be The host government will be reimbursed by the parent govern-
ment when cclled upon to furnish to the parent government major componen®
parts of circraft and/or equipment. On the other hend, danily meintencnen
items required tc keep cireraft and/or cquipment operationsl shall be
furnished by the host government free of chorge.

¢« The host government shall be roimbursed by tho officers of
the perent government for housing and messing furnished by the hest

government.

de The host government will muke no cherge against the parent
government for the following items:

The host government will provide messing and hcusing
fecilities for ecirmen of the ptrent govermment.

government will provide transportation for
mcterial of the parent.government comncct
with the ccmbined standardization experimentse

The host govermment will provide the facilities of
hengars, lending fields and strips, mtintonence shops
end personnel required in the furtherance cf such com-
bined standordizetion cxperiments.

The host government will provide 21l POL required
flights outhorized in furtherance of such combined
standardization experiments. POL is to be prcvided by
the host government for the aircraft of the porent
government from‘port of entry to scene of experiments
ond from sconc of experiments to the port of cxit from
the host country. POL will also be provided by thc h
government ct the port of exit for the first leg ~f ) . _
return flight to the home station of the parent govern- E b i

ment .
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TED

S The host government will provide all host equipmont
~ used in tosts cond oxperiments.

3, The Velctia end Hastings circraft will stage across the northern
route from the United Kingdem to the United States, using Westover Lir
Force Bese ©s the port of entry, and thenco to Pope Air Force Base for o
period of 60-90 deys. After completion of field tricls at Pope AFB these
cireraft will fly to Canade for ficld trials, using Westover AFB ts a
port of exit from the United Stetes.

BY COMAND OF THE CHIEF OF STAFF:

s/ Kenneth P. MoMNaughton
t/ KEMNETH P. McNAUGHTOWN
M jor General, USAF

Dirsctor of Troaining and
Requirements

[

Same Ltr scnt to: Commtnder

Militory Lir Tronsport Service
Andrews Air Forco Btcse
Vieshington 25, D Ce

Nete:

LAPPENDIX A-1 (4B 2L9)
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HELDQU/RTERS
CONTINENTAL AIR COMMAND, MITCHEL LIR FORCE BASE, N. Y.
IRMY FIELD FORCES BOZRD NO. 1, FT BRALGG, N. C.

APPENDIX A-2 - COPY OF DIRECTIVE

REPORT OF TEST - PROJECT MO. 4B 2L9

OFFICE, CHIEF, AR!TYY FIELD FORCES
FORT IONROE, VIRGINIA

ATDEV-7 Li52.1 17 February 1949

SUBJECT: Tests of Hastings and Velette Aircreft

President
firmy Field Forces Bonrd No. 1
Fort Brogg, North Cerclinn

1. In furtherance of the stendardizction program of the USAF,
RAF, cnd the RCAF, arrangements hove been mcle for o Hestings and o
Valetta Aircraft to visit the United States. It is plenned that
aircraft will leave Englend on or cbout 1 lpril 1949 and proceed
Air Force Base where they will remnin for o period of cbout sixty

A v
dayse

2. Joint tests of the subject aircraft by your Board cnd Tactical
Air Command hove been cuthorized by the Chief of Staff, USAF ond th
»ffices The primery purpose of these tests from an Army Field Force
point of view is the determination of types of U. S. Army Equiprent,
which, though within weight limitctions, cannot be loaded into these cir-
craft because of size and locoticn of the eargo doors and configuration
of the nircraft,

APPENDIX A-2 (LB 2 Page 1 of 3 pages
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3, It is rcquested thet, in conjunction with designuted agencies
of Tecticel Lir Command, your Bonrd conduct appropriate tests to deter-
mine the suitsbility of the Hestings end Veletta aircraft for use as
carge and troop trensports for Lrmy Ficld Forces. Such tests should in-
clude but need not be limited to:

t. Looding tests of representative oquipment used by a type
field crmye

be Parachute tests rnd equipment cropping trinlse
ce Tests of aerinl resupply capebilities.
Glider tcw triels to inclule the YG-18 glider.

e. Study cnd limited tests of tie-down fittings, devices, and
other equipment with o view to stendeardization.

f. Study and limited tests of air evacuetion equipment with n
view to standardization.

1

L« Tt is further requested that:

2. You assist the project officer of Toctical Air Commend with-
in the limits of your capobilities in the conduct of those tests which
are of particulzar interest only to the Air Ferces.

bs One (1) copy each of the "plrn of test" for this project be
submitted to the Commanding Genercl, Tactical Lir Commond, Langley Air
Force Base ond to this office, Attn: ATDEV-7 in nddition to normnl dis-
tribution. These two (2) copies of the "plan of test" plus the copies
for the Depertment of the Army and Department of the Air Force should be
submitted to the respective nddressees prior to 1 March 199,

5. You cre cuthorized direct communication with the Commrndi
Generel ir Forces, Orlando, Floride eond the Tactical Air Command
project officer (Major D. A. Clerk of the lth Air Force) in connectinr
with this project.

6. Your attention is invited to the fact that these eircraft will
be on loen from the British government. Particular care will be exer- E’
cised to insurc that no demcge is done to the nircraft their componcnt

i
parts ©s o result of the tests outlined

n peragroph 3
5 n paragroph
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#e This project will be eccorded sufficient priority to insure
that all necesscry test dete is collected and evalucted during the period
thet the cireraft cre aveilcble a2t Pope Air Force Bese.

8. Thirty (30) copies of the report of test will bo submitted to
this office.

FOR THE CHIEF, /LRMY FIELD FCRCES:

Frank W. Roberts
FRANK W. ROBERTS
Lt Col, Ae G De
l.isste Adj. Gene

Prge 3 of 3 puges
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HEADQULRTERS
MITCHEL LIR FORCE BASE, N. Y.
D NO. 1, FT BRAGG, N. C.

NENTLL AIR COMME

17 August 1949

A-3

APPENDIX 4-3 - CCPY OF DIRECTIVE SIS

REPORT OF TEST - PROCECT NO. 4B 249

ATDEV-7 L52.1 25 ¥ay 19L9

SUBJECT: Tests of Hastings and Valetta Aircraft

TO: Prosident
Jrmy Fiecld Forces Board No. 1
Fort Bragg, North Carolina T

P

1. Refercnce is mcde to letter, this Office, ATDEV-7 LS2.1, 17
Fobrucry 1949, "Tests of Hustings ond Veletta Aireraft", to your Boarde

<

requestod thet the Report of Test for Project No. 4B 249,
stings cnd Veletta Aircraft" be submitted as a joint report
of your Rocrd end the Tanctical Air Commond Projoct Officer on subjoct

projecte

3. Thirty (30) copies of the report of-test ore requested by this
Offices. Additionnlly, Hendquerters, United States Air Forece roquests

LPPENDIX 4-3 (LB 249) Page 1 of 2 peges
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thet they be furnished thirty (30) copies of subject report of
test.

Neil M. Matzger
NEIL M. M.TZGER
Lt Col AGD
ILisste. Adje Gens

Poge 2 of 2 poges
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FTADQUAKTSRS
CONTINENTAL AIR COMMAND, MITCHL AIR FORCTE BASE, I
ARMY FIZLD FORCES BOARD NO. 1, FT. BRAGG, N.

APPENDIX B-1 ~ CHARACTERISTICS SHIST

RZPORT OF T3ST - PROJECT AB 249

VICKERS VALETTA C MK-1 AIRPLANE

1. GENERAL:

The Veletta Airplane is the British military transport ver-
sion of the Vickers Viking, a civilian type transport. The Valetta
has been modified to incorporate heavy duty flooring, high capacity
tie down fittings, and a large side entrance door. Powered by two
British-Hercules-230 engines, the sircraft cruises at 150 knots and
has a maximum range of 1380 nautical miles with a 5460 1b. payload.
Design features include conventional type gear, single rudder, and
mid-wing. It is equipped with facilities for towing gliders; dropping
supplies and parachute troops; and transporting personnel, cargo,
agquipment, and litter patients (Appendix F-1).

2. CARGO COMPARTMNT:

a. Configuration: The cargo compartment basically resembles
that of the American C-L7 Airplane, except for 19" high cross member
on the floor where the main wing spar crosses the fuselage. The al-
lowable longitudinal loading arsa is 132 inches forward and 276 inches
aft of the spar. The sides and ceiling are curved. The allowable
loading dimensions are 75 inches in height and 84 inches in width -
(4ppendix F-2).

b. Access: Entrance to the cargo compartment for personnel
is through the personnel entrance in the main cargo door located on-
the port side of the fuselage. Cargo or equipment is loaded through
the main cargo door, which measures 103" wide, 66" high. British
Dakota (C-47) type loading ramps are now used to load vehicles into
the aircraft (Appendix F-3). A new lightweight ramp is under

APPENDIX B-1 (AB 249) Page 1 of 9 pages
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construction. An additional entrance for crew members is provided
on the underside of the fuselage in the nose section.

c. Troop Transport: As a troop transport the airplane
has accommodations for 35 fully equipped troops. The troop seats
face rearward in banks of two with a central aisle, are equipped with
ad justable safety belts, and are stressed for 25 G's. An overhead
storage rack is provided for small items of equipment. Oxygen pro-
visions are available at each seat location. Comfort, heating, lighting
and ventilation provisions are installed (Appendix F-4, F-5).

d. Parachute Troop Transport: As a parachute troop transport,
the airplane accommodates 20 parachutists., Canvas seats facing inboarl
are attached to each side wall, four forward and six aft of the wing spar.
The seats are equipped with a combination ditching support curtain and
safety belt, - An anchor line cable is attached to the forward bulkhead
and runs rearward to a fitting in the floor at station 45.1 on the star-
board side of the compartment. A parachute exit door, detachable during
flight, is located in the forward portion of the cargo loading door. A
guard is fitted beneath the lower surface of the port tail plane to
prevent fouling of the static lines (Appendix F-6, F~7)s A winch is
provided in the compartment for retrieving static lines. Jump lights
and intercommunication facilities are installed aft of the parachute
exit. Prescribed drop speed is 105 knots and stalling speed is approx-
imately 80 knots.

e. Supply Dropping: The airplane incorporates internal and
external provisions for dropping supplies, The external provisions in-
clude fittings for attaching six cradles for the support of aerial
delivery containers. Release of conteiners either singly or as a salvo
is effected manually or electrically through operation of controls in
the crew or cargo compartments. The internal aerial delivery system
consists of two parallel roller conveyors, which extend along the cargo
floor from the wing spar projection to station 38.0. A single curved
section adjustable to each straight section extends either conveyor
to the parachute exit. The conveyor is designed for use with the
British pannier aerial delivery container, Safety barriers are incor-
porated in the system to provide rzstraint in the event of a crash
landing. 'eb tie down devices secure the containers during flig
Capacity of the conveyor is sixtecn 350 1b. pannier aerial deliv
contziners, Release of the containers is accomplished manually af
the curved section of the conveyor is adjusted., Cargo parachute static
lines are attached to an anchor line cable installed down the top
centerline of the airplane (Appendix F-8, F-9).

7 B-1 (AB 249)
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f. Ambulance Transport: Vhen converted to the ambulance role,
the airplane is fitted to carry 30 stretcher cases lying forward and
aft in quadruple tier litters. Twelve litters are located on the star-
board side, and eight litters, on the port side. In addition, facili-
ties are provided for two additional sitting cases and two medical
attendants. The litter supports are normally carried in the freight
hold (Appendix F-10).

g. Freight Carrier: With the removal of interior fittings,
the airplanz can be utilized tc transport vehicles or general cargo.
"hen vehicles are transported, a runway is fitted over the main spar to
provide a platform onto which vehicles can be loaded. Lashing points
designed to accommodate loads up to 5000 pounds are provided in the
cargo floor. Tie down devices are not carried in the airplane (Ap-
pendix F-2, F-11),

3. GLIDER TOWING: For the purpose of towing gliders, a conical
structures with a tow hook is fitted at the rear aond of thz fuseclage in-
side the tail cone. The glider reclease control is situated on the pilots
control pedestal and is within easy reach of zither pilot or co=-pilot.
The aircraft is capable of towing gliders of 19,000 pounds total gross
weight. Intercommunication facjilities between glider and airplane are
provided (Appendix F-12),

4. FLIGHT COMPARTMINT:

a, Entrance to the flight deck is gained through a door in the
forward bulkhead of the carge compartment or through the hatch described
in paregraph 2b above., The cockpit is arranged for a crew of four,

Pilot and co-pilot sit side by side and have full cdual flying controls,
angine control pedestal is located betwcen the seats and is within
h of the pilot and co-pilot. The radio operator sits on the starbezrd
behind th: co=-pilot; the radio equipment is mounted on the starbocrd
age wall, The navigator is seated behind the pilot; with table
equipment mounted on the port fuselage wall.

b. The control pedestal contains controls for engincs,
ellers, trim tabs and landing gear., Light controls and various
are located on the ceiling of the flight compartment.

FLIGHT CONTROLS:
a, A twin section metal-cov

e
part of th: fuselage, is provided. In

thze elevators,

:levator, divided by the aft

red
set trim tabs are incorporated in

APP'NDIX E-1 (AB 249)
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b. The rudder is a 4ight metal-covered structure secured to
the top of the horizontal fin at four hinged attachment points. 4
trim tab is incorporated, which also acts as & balancing tab.

’ ’
¢. Balanced, metal-covered ailerons extend from the outboard
end of the flans to the wing tips. Trim tabs are incorporated in the
ailerons.

6. FLIGHT CONTROL LOCKS: 'hen the aircraft is parked on the ground
the flying controls must be locked by an intemal locking system operaic:
by a lever on the control pedestal, The lever is so designed that when
the flying controls are locked the throttle cannot be opened. No type
of external lock is used on this airplane.

7. WING FLAPS:

a. Hydraulically operated split flaps extend along the under-
side of the trailing edge of each main plane from the wing root tc the
inboard end of the Frise-type ailerons.

b. A three way selector switch is provided in the flight com-
partment to lower, raise, and lock the flaps., Intermediate flap set-
tings can be obtained by resturning the selector switch to the locked
position when the desired setting has been reached.

8., RESTRICTICNS:

211 acrobatics are prohibited

Maximum diving specd

Maximum spced for lowering gear

Maximum speed for lowering flaps

Haximum landing weight 35,500

Maximum take-off weight 36,500

Maximum glider tow 13,000

a. The airplane has a conventional type gear, hydraulically
oozrated and-completely retractable within the nacelles and tail.

APPANDIX B-1 (AB 249)
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Hinged fairing doors operate simultaneously with the gear, opening
fully when the gear is extended and closing completely upon retraction
of the gear.

b. The landing gear lever is mounted on the port side of the
control pedestal and has two positions, raise and lower. A spring-
loaded catch must be released and the lever moved to the left when
changing the position of the lever. The landing gear cannot be raised
until 75 knots air speed has been reached. A visual red and green light
is mounted in the center of she instrument pancl to indicate gear
position,

10, HYDRAULIC SYSTEM: The hydraulic system is supplied with pressurs
by two pumps, one on each engine, for the operation of the landing gear
and wing flaps., For use in the event of engine pump failure a hand
operated pump is located on the cockoit floor to port of the co-pilot

seat.

11, PNEUMATIC SYSTR4: The pnaumatic system is supplied with pres-
sure by two compressors, onc on each engine, which charge cylinders for
the operation of the wheel brakes 2nd air-intake-shutters.

12, VACUUM SYST2M: Two vacuum pumps, one on each cngine, provide
suction for the flight instruments, The supply from either pump can
be selected by means of a selector valve located on the starboard cock-
pit wall.

13, ELECTRICAL SYSTHEM: Zlectric power is supplied by two 6-kilowatt
generators, onc on each engine, which charge two 12-volt batteries con-
nected in series. The batteries supply current for the electrical system,

14, AUTOMATIC PILOT: The airplane is equipped with a "Mark 9"
electric automatic pilot. The master switch is located on the cockpit
ceiling in front of the pilot. The main control box is located on the
port cockpit wall. An alternate control is mounted on the starboard
cockpit wall to the right of the co-pilot seat.

DE-ICING SYSTaM: The wings, tail surfaces, and propellers ar
by pumping de-icer fluid onto the surface by means of two pumr
in the starboard inter-wing. A tank capacity of 62 gallons will

ntinuous operations for 23 hours with one pump in operation. In
icing, both pumps will give approximately 12 hours operation,
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16. OXYGN SYSTZ4: The a2irplare is equipped with two oxygen systems,
crew and passenger. &n Oxygen supply is carried to meet the needs of the
crew and a full passenger load for three hours at 18,000 feet,

17. HEATING SYST3M: The cockpit and cargo compartment are heated
by means of exhazust-heated air taken from the rear of each engine. The
hot air is conducted from each nacelle by insulated ducts to a mixing
valve in the inter-wing. From the mixing valve in the inter-wing, the
hot air is conducted to openings in the cockpit and to outlets along each
fuselage wall,

18, LIGHTING SYST3M:

a, Flight Compartment:

(1) Six ultraviolet lamps controlled by individual dimmers,
and six red lamps controlled in banks of three by a
dimmer, are located under the windshield to provide
instrument lighting.

Three lamps with their control switches are located on
the control pedestal.

One lamp controlled by a rheostat is mounted on the
magnetic compass.

One lamp controlled by switches at the crew's entrance
and at the nevigator's station provides general

illumination,

Cargo Compartment:

(1) A row of lamps is installed down the top centerline of
the cargo compartment. The lamps ar: enclosed in a
metal duct and are controlled from the flight
compartment,

A large, single floodlamp is installed in the ma2in
wing spar covering, just above floor level in the
compartment, to facilitate loading and lashing opera-
tions. This lamp is controlled by a switch located
opposite ths main entrance door,

The parachute jump lights arc mounted above the cabi
door and are controlled by selector switches mounted

APPINDIX B-1 (AB 249) Page 6 of 9 pages
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behind the co-pilot's seat and on the navigator's
panel,

c. A landing light is installed in each wing and can be
controlled for angle of beam and intensity of lighting.

d. A taxiing light, which alsc illuninates the propeller
during ground operations at night, is mounted on each landing ge~r.

19, TYPICAL AIRCR.FT LOADS: The crew members report that the fol-
lowing typical loads can be transported as indicated:

a. Troop Transport:

(1) 36 men (maximum), for a range of 339 nautical miles
at 139 knots

16 men, for a range of 928 nautical miles at 139

of 495 nautical miles at

5000 pounds, for a range of 928 nautical miles at
139 knots

Parachute Troon Transport:

(1) 20 men and six 350 pound containers, for a range of
508 nautical miles 2t 139 knots

(2) 10 men 2nd s pound containers, for a :
928 nauticsl miles at 139 knots

Gliders up to 19,000 pounds total gross weight

e. Supply Dropping:

(1) Sixteen 350 pound containers carried intermally, for
a range of 664 nautical miles at 139 knots

APPENDIX B-1 (4B 249) Page 7 of 9 pages
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(2) Twelve 350 pound containers carried internally, plus
six 350 pound containers mounted externally, for a
range of 467 nautical miles at 139 knots

L]

Air Bvacuation:

20 stretcher cases, 2 sitting cases, and 2 orderlies,
928 nautical miles at 139 knots.

SPACIFICATIONS:
a, Airplane Weight:
" Eapty 21,604 pounds

Gross maximum 36,500 pounds
Landing maximum 35,500 pounds
Dimensions:
Overall length 62 feet 1l inches
Overall width 89 feet 5 inches
Tail span 33 feet 5 inches
Fuel Tanks:
Front wing tanks (2) 380 imperizl gallons
Rear wing tanks (2) 34, imperial gallons
Total all tanks (4) 724 imperial gallons
0il Tanks:
Engine Tanks (2) 32 imperial gallons - total
Areas:
Wing ‘area total 882 square feet
Tail, Horizontal 97 square feet

Tail, Vertical 52,5 square feet

Cargo Compartment:

Minimum Width ; inches

Minimum Height inches

Minimum Length inches forward of spar
inches aft of spar

Capacity for cargo loadi cubic feet (Lpprox)

APPENDIX B-1 (AB 249) Page 8 of 9 pages
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Power Plant:

Two Bristol-Hercules-230 engines, 1750 horsepower each
Landing Gear:
Conventional type, fully retractable, and hydraulic operated

Construction:

Aluminum alloy surface throughout the aircraft.

APPENDIX B-1 (AB 249)
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HEADQUARTZRS
4IR COMMAND, MITCHEL AIR FORCE BASE,
)

N.
ELD FORCES BOARD NO. 1, FT. BRAGG, N. C.

APPENDIX B-2 = CHARACTERISTICS SHEET

REPORT OF TEST - PROJECT /B 249

HANDLEY P.GE HASTINGS C MK-1 AIRPLANE

1, GENZRAL:

The Hastings Airplane is the British military transport version
of the Handly Page, Hermes, 2 civilian type transport. The Hastings has
been modified to incorporate heavy duty flooring, high capacity tie down
fittings, and a large side entrance door. Powered by four Bristol-
Hercules-101 engines, the airplane cruises at 176 knots, and has a maximum
range of 3000 nautical miles with a payload of 8,300 lbs, Design features
include all metal construction, low wing, conventional type landing gear,
and single fin with rudder ‘(Appendix F-13). It is equipped with facili-
ties for towing gliders; dropping supplies and parachute troops; and
transporting personnel, cargo, equipment, and litter patients.

2, CARGO COMP/ARTMENT:

a. Configuration:

the American C-54 Airplane. The allowable longitudinal

(1) The mein cargo compartment basically resembles that of
il

loading dimension is 510 inches. The sides and ceiling
are curved, The allowable loading dimensions are 9¢

‘inches in width and 78 inches in height (Appendix F-=1.)

Below the main cargo compartment are two holds for
storing auxiliary egquipment or luggage.

b. JAccess: Entrance to the cargo compartment for personnsl is
through the personnel entrance in the main cargo door on the port side
the fuselage. Cargo or equipment is loaded through the main cargo door,
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which measures 112 inches in width and 65 inches in height. A light-
weight metal loading ramp with adjustable treadways and a removable
hand rail is provided for loading vehicles (not over 5600 1b axle load)
and personnel. A heavy duty air base type ramp (weight 3000 1bs) has
been designed for loading heavy items of equipment, A parachute exit
door is fitted within the forward section of the main cargo door on the
port side, and a similar door is provided in the fuselage structure on
the starboard side, Five hatches are incorporated in the under side of
the fuselage: No. 1 is the crew entry hatch; Nos, 2, L, and 5 are
hatches giving access to the luggage holds; and No, 3 is an inspection
hatch in the center section (Appendix F-14, F-15),

c. Troop Transport: The airplane has accommodations for 50
fully equipped troops. The troop transport seats are faced aft in banks
of two, are equipped with adjustable safety belts, and are stressed for
crash landing conditions. An overhead storage rack is provided for small
items of equipment. Two cargo holds, located beneath the floor, are

vailable for stowing equipment. Oxygen provisions are available at each
seat location. Comfort, heating, lighting, and ventilation facilities
are provided (Appendix F-16),

des Parachute Troop Transport:

(1) The airplane accommodates 3L parachutists. Aluminum
bucket type folding seats facing inboard are attached
to cach side wall., The seats are equipped with lap
type adjustable safety belts (Appendix F-17),

tatic lines of troop parachutes in the test airplane
are attached to a strop rail, which incorporates an
electrical system for releasing containers loaded on
the bottom of the fuselage. The strop rail consists
of an aluminum I-Beam supported on its side and of 17
lightweight trolleys attached to each flange of the
beam. The rail is installed down the center line of
the compartment. The front end of tha rail is raised
to waist level. The rail gradually inclines down to
floor level as it progresses aft to a terminal point
Just aft of the parachute exit (Appendix F-17). A
container release is operated by one trolley which i:
equipped with a special stud for tripping the
electrical release switch,-

A dual Auchor Line Cable Assembly which can be installed
down the center line of the compartment, was devised
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during conduct of this test. Considerable weight
saving is effected (Appendix G-1, G-2).

A detachable parachute exit door is located in the for-
ward portion of the main cargd door on the port side.

A similar door is located in the fuselage structure

on the starboard side (Appendix F-17).

A static line retrieving winch is installed in the for-
ward portion of the compartment.

Jump lights and intercommunication equipment are
installed adjacent to each parachute exit (Appendix
F-17).

Prescribed drop specd is 110 knots and stalling speed
with power on is 80 knots.

y Dropping: The airplane incorporates internal and
external pro ions 1o ropping supplies. The external provisions
include fittings for sitaching 20 cradles for the support of aerial
delivery containers. Tlclease of the containers either singly or as a
salvo can be accomplished by electrical or manual controls. The internal
aerial delivery system consists of two parallel roller conveyors extend-
ing from the forward bulkhead to the main cargo door. The conveyors are
banked at the curved portion leadinz to the exit and are designed for
use with the British pannier aerizl delivery containers, Safety barriers
are incorporated in the system to pravide restraint in the event of 2
crash landing. Web tie down devices are used to secure the containers
during flight. Capacity of the conveyors is twenty-four 350 lb. pannier
aerial delivery containers. Cargo parachute static lines are attached
to two anchor line cables installed in the top centerline of the
compartment (Appendix F-18, F-19).

f. Ambulance Transport: When converted to the ambulance role,
the airplane is equipped to carry 32 stretcher cases and 28 sitting cr
Four banks of litters are provided on gach side of the airplane center-
line. The litters arc mounted in tiers of four or less. The outboard
handles of the litters fit into web support straps. The sitting casc:
are provided with parachute troop type seats jnstalled longitudinally cr
each side of the fuselage. Medical and emergency equipment such as aid
chest and oxygen equipment are carried in the airplane (Appendix F-20).

g. Freight Carricr: The entire spzce inside the fuselage
between the bulkheads at station 20.0 and 62,5 can be cleared for loadling
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suppliss or ecuipment. An expendeble plywood flooring covers this area
to protect the basic flooring surface. Skirting boarcs are provided to
protect the lower si es of the fuselage. Tie down fittings, with &
reted strength of 2,500 1lbs vertical, fore, or aft and 1, 000 1lbs side,
are prcovided at ”rnrunﬂt intervels in the floor and on both sides of the
fuselage (Appendix —-Ll) Treadways are incorporated in the floor to
withstand concentrated wheel loads. 4 one ton capacity winoh mounted
adjacent to station 20.0 and ¢ loading pulley ere provided to assist in
loading operations. Tie down devices are not carried in the airplane
(Lprendix F-22).

3, GLIDZR TOWING: For the purpose of towing gliders & towing hook

is fitted at the'extreme end of the fuselege. A detachable transparent
ﬁzrinf covers the tow hook when not in use. The fairing also eerves as
a cover for the tail lemp. The airplane is capeble of towing gliders of

37,500 1bs totel gross weicht. Intercommunication facilities are in-
stalled (Appendix F-12).

LIGAT COMPARTWENT:

a. Entrance to the flight is geined
forward bulkhead of the corgo compartm or throug!
in peragreph 7&, above. The flight d i *-a‘?ed to accommods
orew of fivs: nilot, co-pilot, navige radio operator, and en;i
The pilot and co-pilot sit slﬂe by si the forwerd part of the fl“\t

deck. The enzine contrrl pedestel is ted between the seats &nd is
pilot end co-pilot. ehind the pilot's compart-
ns ar> provided for thc redio operator,
P a position on the
bahind the pilot, focing rearward, with rcdios meount
ncvigetor is situeted or 1€ stxr?onrd side
the co-pilot, facing forw , with equipment
1@ engineer is si ted behind the navigatoer,
end engine contrels mo: : bulkheed.
yom 59::}ctpd by ¢ ntre engway, ore also locete

contrecl pedestal conteins controls for engines,
lers, trim tobs, londing geer, flaps cnd master fuel selectors,
contrcls and verious switches are located on top of the instrument
end to port from the pilot's sect. This aircraft can be flown very
. . " E A | =
one pilot.
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5. FLIGHT CONTROLS:

a. The elevator is in two sections, divided by the center
section of the tail assembly. Light aluminum alloy is used to cover
the surface. Xach half of the elevator is attached to the tail plane
by four hinges and is bolted to a torque tube which passes through the
fuselage. Trim tabs are inset in the trailing edge.

b. The rudder is covered with light aluminum alloy and is con-
nected to the vertical fin by two hinges. Two tabs are fitted in the
trailing edge,. the upper being a pilot-operated trim tab and the lower a
spring tab operated by the main rudder control.

c¢. The ailerons are covered by a light aluminum alloy and are
attached by five hinges to the trailing edge of the outer wing sections.
A spring tab is incorporated in each aileron. Trim tabs, ground set on
the left side and pilot controlled on the right side, are located out-
board from the spring tabs.

6. FLIGHT CONTROL LOCK: The flight control locking system is
operated by a lever mounted on the pilot's control pedestal. The lever
is moved to the rear to lock the controls, and is retained in the locked
position by pushing the throttle forward. The control is unlocked by
pulling the throttles toward the rear,

7. WING FLAPS: The wing flaps are hydraulically operated and are
controlled by a selector lever mounted on the starboard side of the
control pedestal. The flaps have four positions: up, intermediate,
maximum 1lift, and down. Any {lap position may be obtained-by returning
the lever to intermediate when the desired flap position is reached.
For emergency operation a hand operated pump is installed.

RESTRICTIONS:

8' e

All acrobatics are prohibited

Maximum divine speed 295 knots
Maximum speed for lowering gear

Maximum speed for lowering flaps

Maximum landing weight 74,000 pounds
Maximum take-off weight E 78,000 pounds

Maximum glider tow 37,500 pounds.

APPENDIX B-2 (4B 249) Page 5 of 10 pages
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9. LANDING GSAR: The nirplane has a conventional type gear,
hydraulically operated and completely retractable within the nacelles
and tails section, The gear control lever is located on the port side
of the control pedestal and has two positions, up and down, Normal
safety devices, such as position indicator lights and warning horn, are
incorporated in the landing gear system.

10, HYDRAULIC SYSTEM: Two pumps, one on each inboard engine, are
fed with fluid from a 4 1/2 gallon tank to supply hydraulic power for
operation of the landing gear and wing flaps. An emergency hand pump
is mounted on the port side of the navigator's station, and can be used
to supply pressure if the engine driven pumps are not in operation,

1, PNEUMATIC SYSTEM: The pneumatic system is supplied with pressure
by compressors mounted on numbers one, two, and three engines., Storage
bottles charged by compressors mounted on engines numbers one and two
operate the tail wheel lock, wheel brakes, and fuel jettison system.

The compressor driven by number three engine operates the automatic pilot.
The storage bottles are mounted under the fuselage floor,

12, VACUUM SYSTEM: Three vacuum pumps mounted on numbers two, three,
and four engines, provide suction for the flight instruments. The pump
run continuously during engine opération. Suction lines run to each s«
of flight instruments,

s
t

)

13, ELECTRICAL SYSTEM:

is supplied by four 6-kilowatt generators,
The generators four 12-volt batteries con-
The batteries supply current for the zlec-

A ground

ery sockat is installed on the starboard
fuselage ¢ he rea '3

p
the wing.

The airplane is equipped with a "Mark 8" auto-
matic pilot. 1e clutch lever is mounted on the control pedestal., The
directional control is mounted above the center of the instrument panel
within reach he pilot and co-pilot,

To break up ice formation, de-icing fluid
through porous metal distributors inserted in
airfoils. De-icing fluid is fed to the
on the blades by centrifugal
inner wing, one on each side
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fuselage., The tanks carry 16 3/4 gallons, enough for one hours
emergency operation, A de-icing spray is also provided for the pilots
windshield,

crew is contained in 12, or when

The bottles are mounted below the floor
uselage. Outlets are installed at each
sets are stowed at all crew stations,

of the main cabin and in the rear lavatories, The cabin
”‘1ﬂcant to "ch seat position. The supply is obtai
Twenty-four bottles are mounted below the f-‘
in tna :vrwarq JQCtIOL of the fuselage, and LO are stowed in racks on
the forward side of the forward bulkhead,

Oxygen o Ltlnt" for passenger use are provided

i The Y
from heat exchangers mounted
h engine nacelle. The hot air is circulated t r:n‘h ducts
rew and cargo compartments by two electrically driven fans.

LIGHTING S

Flight Compartment:

Six ultraviolet lamps, controlled by individual
mers, and six np ontrolled in banks
under the windshield

at each trim tab indicator,

One red lamp controlled by a rheostat is mounted on
megnetic compass.

tn emergency flood lamp is mounted in the ceiling.
It may be used in any pa of the cocknit.

Carpo Compartment:

s is installed down the top center-
ompartment. The lamps are install
are controlled from the crew or

(AB 2L9) Page 7 of 10 pages
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(2) Parachute jump lights are mounted above each parachute

exit,

c. A landing light is mounted under each wing and when retracted
fits flush with the under surface

d. A taxiing light is located near each wing tip.

19. TYPICAL AIRCRAFT LOADS: The crew members rzport that the
following typical loads can be transported as indicated:

a. Troop Transport:
50 men, for a range of 650 nautical miles at 185 kn

Freight Transport:

(1) 18,500 pounds, for a rang 650 nautical miles at
185 knots

(2) 10,000 pounds, for : £ 1650 nautical miles at
185 knots

Paratroop Dropping:

30 men and twenty 350 pound containers, for a range of
1225 nautical miles at 160 knots

30 men and twelve 350 pound containers, 1455 nautical
miles at 160 knots

Ll containers, including 2
ment bundles on

15,400 pounds,

knots

Air EBvacuation:
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20, HEAVY 3QUIPMENT DROPS: This airplane incorporates design
features for transporting externally and dropping heavy equipment loads.
The equipment to conduct this type operation was not available for this
test. Tests conducted in Creat Britain have indicated that the following
items can be transported and dropped:

Two Trucks, # ton, 4x4, Command Reconnaissance
One Truck, % ton, Lxk, Command Reconnaissance and $-ton trailer

One Truck, ! ton, Lx4, Command Reconnaissance and one 6 pounder
anti-tank gun

One Truck, % ton, L., Command Reconnaissance and one 75

.

Howitzer, M2Al on Carriage M8 (Pack)
SPECIFICATIONS:
Airplane Weight:

Empty 47,050 pounds
Gross (Maximum) 78,000 pounds
Landing (Maximum) 74,000 pounds

Dimensions:

Wing span 113 feet
Overall length 8l feet
Height (top of rudder)

Fuel Tanks:

Inboard Group (tanks 2, 3 & L) 96 imperial gallons tota
Outboard Group (tanks 5, 6 & 7) imperial gallons total
Replenishment (reserve tank 1) 50 imperial gallons tot
Total (each wing) 28] imperial gallons
Total (both wings) 2562 imperial gallons

0il Tanks:
Normal (each engine) 28 imperial gallons and 11
E imperial gallons air space

Long Range {each engine) 31 imperial gallons and 8
imperial gallons air space

APPRNDIX B-2 (AB 249) Page 9 of 10 pages
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normal 112 ir;erial gallons
long range 124 jmperial gallons

Wing ared, total 1408 square feet
Tail, horizontal LOlL sgquare feet
Tail, vertical 157 square feet
Flaps 108,60 square feet

Cargo Comgartment:

Max imum Width 109 inches
Critical Width g6 inches
Maximum height g5 1/2 inches
Critical height 78 inches
Length 510 inches
Capacity for cargo loading 2510 cubic feet

Powet pPlantt

Four ?ristol-ﬁcrrules—lbl angines, 1675 horsepower each

propellers:

rropi————

DaH:villznd ),-blade hbdromatic, aluminu alloy, constant
speed, full feathering

Landing Gear:

Conventinnal type, fully retractable packwards jnto engine
nacelle, hyir:;li:&lly opera

Construction:

Constl——

Aluminunm allo)
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HE/DQULRTERS
T4L 4JR COMMAND, MITCHEL LIR FORCE BASE, N. Y.
ARMY FIELD FORCES BOARD NO. 1, FT BRAGG, N. C.

17 lfugust 1949

PPENDIX C - DETAILS OF TEST

PROJECT M0. AB 219

> following personnel conducted these tests:
Test Officers

Ce Shettle = AFF Bd #1

D. E. Meul - 316th TC Wing

Re Ws Maire - AFF B4 31

He M. Howard - AFF Bd #1
D. Zufelt - AFF Bd #1

British Crew lMembers

Cdr. C. Serngg (0.C. Detachment) - GD (Pilot) RAF

ldr. A. Ms Patterson - (Technical) RAF
Rolt - Royal Engineers - Army

1te D. Pearce - GD (Pilot) RAF

Lt. O. V. Brooks - GD (Pilot) RAF

Lt. e Te Murley = GD (Pilot) RAF

Lte 2« Sturgeon - GD (Engineer) RAF

Lt. Morrison - GD (Navigator) RAF

It. Fe Archer - GD (Mavigetor) RAF

Lt. Webster - GD (Signaller) RAF

Lt. N. Thackray - GD (Signaller) RAF
Davies = (Fitter 1) RAF
Smith - (Fitter 2A) RAF
Hartley - (Instrument Repairer) RAF
Boll - (Fitter 2A) RAF
Wheelor - (Electrician A) RAF
Jackson - (Fitter 2E) RAF
Stanners - (Fitter 2E) RAF
Greig - (7ireless Fitter) RAF
Edridge - (Radar Fitter) RAF
Topham - (Fitter 2A) RAF
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Ce Liajson Cfficer.
_—

Lt €01 -R, A Gorle - Br. Ln, 0, - AFF Bd #1

de Assistantg.
———ls
One officer and 29 enlisted men from 82nd Abn Div
L2 enlisted men from APF B4 #1

Meintenance Personnel, Pope Ap Base
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suitnbility of the pera-
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S equipment,
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Alrplane for utili-

Parachutis @quipped with

U s equipmen

To familicrize the

Personnel pn
parachute jumps
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vith the charecteristics of
the Velettn and Hestings Alrplanes on the
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Purpose

e suitability of the Hastings
oop transport.

Valctta

Tc cetermine
Airnlene as en

To determine
Airolene as an embulance transport.

of the Valetta
the G-15A and

e the suitebility of the Hastings
e glider tug for the.G-15A cnd
ders.

ses of U S aerial delivery
\ ray be successfully delivered
tc from the external aerial deliv-
m of the Hastings Airplere.
the types of U S cerial delivery
moy be successfully delivered
om the internal cerial deliv-

e Hast rplane.
i ! rplane

3

il

from
the Veletta

asdin>
loading

ILFF equip=-
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To d

tings i3
Standard U

termine the suitcbility of the parrchute provi-
ilization by U S parachutists

of the Hastings Airplene were in-
the strop rail (used for attach-
parcchute exits, parachute jump
horizontal stebilizer.

d T-7 Porechutes were
Airplene while flying at

he strop rail cou

when modificd by

th &.D rin
I thet porechute seats were
improved by increcsing the width and substituting
safety belts w

S troop tyne parnchutes and combnt equipment

c. Porachute exits were satisfactory for use by parechutists

23 th

pondix

a

i. Perachute

Standard 1 equipment and required no teping or modifica-
F-17)
F )e

jump lights were so posit ed as to ctuse some

difficulty to the jumpmaster in observing them du » operation (Appendix

F-17).

of the
er did
COVETre

r -~
ile v

antenne was removed from the aft section
of the fusela The AYF acrial on the horizontel stnbili
covered by a smooth round ples

learanco

drops wes approximately f{
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ing in parachute
Valetta and Hast Lirplanes on

METEOD
ML

QU :

a. Both airplenes were inspected i ) d 2 ) atures
perteining to parachute jumping were explained

be Orientetion flights of 1 1 hours duretion were conducted

eirplanes.

SULTS:
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o ¢ n of the Valetta
mess partchute Jumpi w ) ta U S equipment.

2. METHOD: i equipped with Stnédﬂrd Us
performed & mass jump follow-
airplone was flying at

perachuting technique. The ai
et and at an

d. Approximntely 30 min s traini was found to be

to fomiliarize experienc ersonn with the jumping technique for

cirplane.

s not required when re=-
tvpe perachutes.
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gs

To determine the suitability of the Hastin
ute jumping when using Standard U S equipment.

I tet o7

METHOD:

as Two sticks of 15 parachutists each equipped with Stondard U S
T-7 Parachute fssemblies and field equipment performed & mass jump fol-
lowing prescribed U S parachuting technique. The airplane wes flying at

en altitude of 1,500 fecet and at en IAS of 110 knots.

British strop reil was

when hooking up must be carsful

on the floor. Its
static lines unless extreme

No particular difficu o} ncountered during the movement
he exits during this
sticks

by unfemiliority wit

were si ar
ceused no unusuf

F DOTYT TY
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To determine whether an anchor line cable will suitably
rail in the Hestings Airplanc.

2. A system of anchor
components was installed in the

Description Quantity

-
w
@
ct

) 1
2 2
7 1
L 1
p 2
g >
o
: %
o)

@
-

of dummies

improvement over the
end sptcees

irficulty w n ing the ¢ of dummie

cables could
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OSE: To determine the suitability of the Valetta
transporte.

imilar to the type used in co
g aft (Lppendix F=5).

Twenty-four men embarked in the ai
sections of the 36 aveilable

safety bolts, were
parechutese.

Oxygen provisions were ilable in the sirplene
full loed of troops.
-
assenger beceme cirsi

remn inder of

cargo compartm
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instelled in the cargo compartment
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aquipred with litter provisions.

flight lesting hours
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1. PURPOSE: To determine the types of US aerial delivery
containers which may be successfully delivered by parachute from the
internal aerial delivery system of the Hastings Airplane.

2, METHOD:

a, By inspection and study of the internal aerial delivery
system of the Hastings Airplane and all available types of- US aerial
delivery containers,

b. By drop tests of selected US aerial delivery containers
from the internal aerial delivery system of the Hastings Airplane.

3. RESULTS:

a, US Standard aerial delivery containers not exceeding 48"
in overall length were satisfactorily delivered by parzchute from the
internal aerial delivery system of the Hastings Airplane when containers
were supported on the roller conveyors by a plywood base (Appendix F-30).

b. The most efficient results were obtained when US type
containers were loaded on a 48 inch x 48 inch plywood- skid board extending
across both banks of the roller conveyor. Using this method of loading,
the containers were ejected by gravity from the conveyors in approxi-
mately seven seconds. The containers were delivered to the ground
using the following methods:

(1) \dividual containers on one plywood skid board using
single G-1 (24 foot) parachutes,

(2) All containers on one plywood skid board banded together
and dropped as a unit utilizing a single G-5 (48 foot)
parachute,

¢s Using the methods described in paragraph 3b above no dif-
ficulty was experienced in loading, lashing, and ejecting during flight
type A-L, A-5, and A-6 US/F aerial delivery containers.

de 4 procedure for loading, lashing, and esjecting several
ae

types of Standard US aerial delivery containers was developed as follows:

APPENDIX C (AB 249) Page 18 of 27 pages
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(1) Twenty-four Type A-4 AF aerial delivery containers:
(a) Loading and Lashing:
1 Position four 48" x 48" x 3" plywood skid
boards on the straight section of the

conveyors.

Load six A-L containers equipped with G-
cargo parachutes on each skid board.

Lash each load with web tie down devices.

Secure load with "H-Board" restraining device
and chocks,

tach static lines of top container para-
chutes to anchor line cable.

static lines of lower container para-
to the top containers,

wove web tie down devices and "H-Board"
training device at the four minute warning

res

d is ejected by gravity.

cdelivery containers
. ) delivered utilizin
procedure outlined in p: zph (1) above.

Thirty-six Type A-6 U aerial delivery containers
loaded nine to each s board m be delivered uti-~
lizing the procedure outlined in paragraph (1) above,




THIS PAGE IS UNCLASSIFIED

TEST NO. 15

1. PURPOSE: To determine the types of US aerial delivery containers
which may be successfully delivered by parachute from the external aerial
delivery system of the Valetta Airplane,

2, METHOD:

a, By inspection and study of the external aerial delivery
stem of the Valetta Airplane and all available types of Standard US
rial delivery containers,

Y

s
a

b. By flight and drop tests of selected US aerial delivery
containers,

3. RESULTS:

a, The rigid type "M" Series Ordnance Department containers,
and the type A-L, A-5, and A-6 USAF aerial delivery containers were
satisfactorily delivered by parachute from the external aerial delivery
system of the Valetta Airplane when alterations to the cradle (suspension
system) illustrated in Appendix F-29 had been acccmnlished,

b. Drag crea US type containers i 1 air speed of the
airplane 10 to 12 knots more than that created 3ritish type container

Because of lack of protection against wind resistance, the

arachutes urely fasten: o the containers and laced

prevent 1 or premature opening in

d, Static lines ( argo parachutes were chortened to
prevent fouling in wing flaps of the airpla a f 2lease of containers
(Appendix F-8).
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l. PURPOSE: To determine the types of US aerizl delivery con~
tainers which may be successfully delivered by parachute from the
internal aerial delivery system of -the Valetta Airplane,

2, METHOD:

a. By inspection and study of the internal aerial delivery
system of the Valetta Airplane and all available types of US aerial de-
livery containers,

be By flight and drop tests of selected US aerial delivery
containers,
3. RESULTS: Standard US aerial delivery containers could not be
satisfactorily delivered by parachute from the internal aerial delivery
system of the Valetta Airplane because:

a. The single swinging section of the conveyor required that
the sections of the two section conveyor eject their loads at different
times (Appendix F-9).

b. The single swinging section was cur.ed but not banked,
which necessitated manhandling of containers :ro.rd the turn (%4ppendix
F=5).

irop speed

izontal, which

\-L, A-5, and A-6 USAF aerial delivery containers,
when placed on iduzl plywood skid boards, were not stable enough
to manhandle on the conveyor system.

e. Ejection of US type containers during the test drops re-
quired approximately 20 seconds, which resulted in an excessively long
ground pattern. Three m assisted in ejecting the containers,

3

APPENDIX C (AB 249 Page 2
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TZST NO. 17

1. PURPOSE: To determine the practicability of loading items and
combinations of items of AFF equipment into the Hastings Airplane.

2. METHOD: An attempt was made to load into the Hastings Airplane
selected items and combinations of items of AFF equipment.

3. RESULTS:

a, The following items and combinations were loaded in the

Hastings Airplane. Weight and balance data, tie down requirements, and

last
methods used in loading are recorded in Appendix K-2.

DIAGRAM NO.

ITEM (APPENDIX K-2)
Bath Unit, Field, lobile, 24 Showerhead
Compressor, isir, Set No. 1, 55 CFM, Airborne
Car, 5-passenger, Lx2, Light Sedan

~

Gun, 57mm, ML, on rriage, Gun, 57mm,
Howitzer, Pack, 75mm, MLAl, on Carriage,

Howitzer, 105mm. 1?/1, on Carriage, Howi

105mm, M2AZ2
Launcher, Rockst, /iltiple, L4e5", T-656T2
Motorcycle, Solo, ~hain Drive

Mount, Trailer, Multiple cal., .50, MG M

Trailer, 2W, Utility, Pole Type, 23
Infantry Raft Equipment (Type I)

2-ton, 2W, Ammunition, M-1f
1/4=ton, 2W, Cargo

1-ton, 2%, Cargo
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DIAGRAM NO.

ITEM (LPPENDIX K-2)
Trailer, l-ton, 2V, Water Tank, 250-gals 35, 38

Truck, 1/4-ton, Lxi 18, 19, 20, 2
23, 2k, 25, 2

L7
Truck, 3/4-ton, Lx4, Ambulance (KD) 26

Truck, 3/L-ton, Lxs, Weapons Carrier (Truck
3/4=ton, Lx), Weapons Carrier, W/Wn, loaded
in lieu thereof)

Truck, 3/L-ton, LxL, Weapons Carrier, W/Vin

Trailer, 3/8-ton Payload, 2V, Telephone Cable
Splicer, K-38A
Trailer, 3i-ton Payload, 2, Pole Hauling and
Cargo, V/13 GT

Tractor, Wheeled Tyne, Pneumatic Tired,
Gasoline Driven, 3 0 to 3,600 1lbs Drai-
Pull, HKodel D-1

N

Welding Equipmer et No. 1, Electric
300 Amp, Trailcr

Gun, 4Omm, 1, c
M2

Tractor, Crawler type, Diesel Driven, 8,600
to 12,000 lbs Drawbar Pull, w/Bulldozer,
Tilting, Cable Operated; Power Control Uni
Cable Operating, Rear lounted, 1 Drum; a
Winch, Reversible, Rear Mounted, 1 Drum

Truck, 3/L-ton, Lxk, Command Reconnaissance,

W/¥in
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b. The following items could not be loaded into the Hastings
Airplane for reasons indicated:

(1) Boat, Utility, Gasoline Powered, 25-ft, (Too long to
effect entrance through cargo door)
Boat, Utility, Gasoline Powered, 18-ft, (Too high when
mounted on trailer and too heavy to man-handle
(dismounted)

Crane, Non-Revolving, Tractor Operating, "heeled,
Pneumatic Tired, 40,000 lbs Capacity at 3 ft 3 in
Radius, 20-ft Boom, (Too wide for cargo compartment)

Truck, 1 1/2-ton, 6x6, Personnel and Cargo, W/VWin,
(Too long to effect entrance through cargo door)

Trailer, 2W, Utility, Pole Type, 2}-ton, Type VIII-A;
25-£t Utility Boat (Trailer not loaded since Boat,
Item I above, is too long to effect entrance)

railer, 2-ton, LV, Generator, 17: (Too high to effect
entrance through cargo door)

v, Utility, Pole Type, 2%-Ton, 18-ft Utility
: (Type IV); Trailer for 18-ft utility boat
(Trailer not loaded since boat, Item 2 above, is too
high when mounted on trailer)

Tractor, Crawler Type, Diesecl Driven, 12,100 to 17,000
1bs Drawbar Pull, w/Bulldozer, (LaPlant Choate, Hy-
iraulic, Front Mounted Power Pump without Winch),

(Too heavy for allowable cargo floor load even with load
spreaders)

> following items were not available for test loading, but
they could be loaded beca
i configuration characteristics:

ause of their weight, dimen-

(1) Car, S-passenger, Mediu

(2) Carrier, Cargo

Y ’ <

Drums in

APPANDIX C (AB 249) Page 2i of 27 pages
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1, PURPOSZ: To determine the practicability of loading items and
combinations of items of AFF eqyuipment into the Valetta Airplane.

2. METHOD: An attempt was made to load selected items and combi-
nations of items of AFF equipment into the Valetta Airplane.

3. RESULTS:
a, The following items and combinations were loaded in the
Valetta Airplane. Weight and balance data, tie down requirements, and

methods used in loading are recorded in Appendix K-1,

DIAGRAM NO.

ITEM (APPENDIX K-1)
Bath, Unit, Field, Mobile, 24 Showerhead 15
Compressor, Air, Set No. 1, 55 CFM, Airborne 1
Gun, 57mm, Ml, On Carriage, Gun, 57mm, MLA3 3% 3

Howitzer, 105mm, M2Al, on Carriage, Howitzer,
105mm, M2A2

Howitzer, Pack, 75mm, MLAl, on Carriage, M8
Launcher, Rocket, iultiple, 4.5", T-66E
Motorcycle, Solo, Chain Driven

Mount, Trailer, Multiple Cal ,50, MG, M55

Trailer, 2, Utility, Pole Type, 2 1/2-ton,
Infantry Raft Tquipment (Type IS 10

Trailer, 1/L-ton, 2W, Cargo 17
Trailer, l-ton, 2W, “Yater Tank, 250-gals 11
Trailer, l-ton, 2W argo 2

Truck, 1/4-ton, Lx 1, 2, 3, 4, 5, 6, 7, 8,

10; 11, 12, 1%, 1, 15,
16, and 17
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DIACRAM NO.

ITSM (APPENDIX K-1 )

(14) Trailer, 3/8-ton payload, 2", Telephone
Cable Splicer, K-38A

(15) Tractor, "heeled Type, Pneumatic Tired,
Gasoline Driven, 3,000 to 3,600 lbs Drawbar
Pull, Model D-1 9

(16) Lubricator, Trailer lounted 6

b. The following items could not be loaded into the Valetta
Airplane for reasons indicated:

(1) Boat, Utility, Gasoline Powered, 18-Ft (Too long to
effect entrance through cargo door)

Car, S5-passenger, liedium Sedan: (Teo long to effect
entrance through cargo door)

Car, 5-passenger, Light Sedan: (Too long to effect
entrance through cargo door)

3/L-ton, LxL, Ambulance (KD): (Too long to
entrance through cargo door)

3/L-ton, LxL, Weapons Carrier: (Too long to
effect entrance through cargo door)

Truck, 3/L-ton, Lxlk, Weapons Carrier, W/"n: (Too long
to effect entrance through cargo door)

Trailer, 2-ton, 47, Generator 47: (Too high to effect
s s 2 :
entrance through cargo door)

Trailer, 2W, Utility, Pole Type, 23-ton, 18-ft Utility
Power Boat (Type IV): (Too long to effect entrance
through cargo doors)

Gun, 4Omm, Ml, on Carriage, Gun, LOmm (AA), M2Al:
(Too long to effect entrance through cargo door)

Truck, 1 1/2-ton, 6x5, Personnel and Carzo, W/Wn:
(Too long to effect entrance through cargo door)
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Truck, 3/L-ton, Lxl, Command and Reconnaissance:
(Too long to effect entrance through cargo door)

Truck, 3/4-ton, LxkL, Command and Reconnaissance,
W/Wn: (Too long to effect entrance through cargo
door)

Tractor, Crawler Type, Diesel Driven, 12,100 to
17,000 1bs Drawbar Pull, w/Bulldozer (LaPlant Choate
Hydraulic, Front Mounted Power Pump without Winch)
(Too heavy, exceeds allowable cargo load of airplane
for practical operating range)

Tractor, Crawler Type, Diesel Driven, 8,600 to 12,000
lbs Drawbar Pull with Rigid Frame; Loader, Cable
Operated, Front Mounted with 3/L4-cu yd Bucket and
Dozer Attachment; and Winch, Reversible, Rear Mounted,
1 Drum (Too heavy, exceeds allowable cargo load of
airplane for practical operating range)

c. The following items were not available for test loading,
but it is assumed that they could be loaded because of their weight,
dimension, and configuration characteristics:

(1) carrier, Cargo, M29

(2) Welding, Equipment, Set No. 1 Electric Arc, 300 Amp,
Trailer Mounted

(3) Roller, Road, Towed Type, Sheeps-Foot, 2 Drums in Line

APPRNDIX C (AB 249)
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28=1949 PROJECT AB=2;9 APPENDIX F=1

VICKERS VALETTA C MK 1 AIRPLANE
)
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THE UNFORM NTENSITY OF FLOOR LOADING MUST NOT EXCEEL

FLOOR = 7Sbe/sg M
ANY OUTER THIRD OF FLOOR = 150 e /aq ™
3 OVER ANY ONE SQUARE FOOT ASSUMING NO LOAD ON
| THE REMAINDER OF THAT PANEL * 300ks
& WHEELED VEMICLES MAX TYRE LOAD iS00%s ON ONE WHEEL

PROVIDE TYRE 1S NOT SMALLER THAN 500+ 8

0 AT ALL PONTS MARKED ® MAXIMUM STRENGTH OF STANDARD
D AT ALL POINTS MARKED ¢ LASHING POINT
D ® ARE ON STARBOARD SIDE ONLY
LASHING POINT AND MAXIMUM LOAD DIAGRAM

SETTA © Ml

RESTRICTED

Army Fleld Forces Board Ne. 1 Fort Bragg, No. Car.
Kisborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 PROJECT AB-24,9 APPENDIX F-2

INTERIOR ARRANGEMENT VALETTA AIRPLANE
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.

Alrborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 PROJECT AB-2L9 APPENDIX F-3

PORT SIDE VIEW VALETTA AIRPLANE
(A) BéITISH C=l47 TYPE LOADING RAMPS

(B) CARGO LOADING ENTRANCE
(C) PARACHUTE EXIT DOOR
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Army Fleld Forces Board Ne. 1 Fort Bragg, No. Car.
Kirborne Service Test Sectica DATE 15 AUG 1949
NEG.NO. 28«1949 PROJECT AB-249 APPENDIX F-l

TROOP TRANSPORT ARRANGEMENT VALETTA AIRPLANE
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 PROJECT AB=-2L,9 APPENDIX F-5

TROOP SEATS VALETTA AIRPLANE

(A) OXYGEN PROVISIONS

(B) WING SPAR

= - A D A
~
-

O



PAGE IS UNCLASSIFIED

Army Fleld Forces Board Ne. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG.NO. 28-1949 PROTECT AB-2L,9 APPENDIX  F-6

VALETTA AIRPLANE PARACHUTE TRANSPORT ARRANGEMENT
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Army Fleld Forces Board No. 1

Kisborne Service Test Section DATE 15 AUG 1949
NEG.NO. 28-1945 PROJECT AB-2L,9 APPENDIX F =7

VALETTA AIRPLANE AS PARACHUTE TROOP TRANSPORT

FULLY EQUIPPED PARACHUTISTS LOADED IN AIRPLANE

COMBINATION DITCHING SUPPORT CURTAIN AND SAFETY BELT
MAIN WING SPAR

ANCHOR LINE CABLE
PARACHUTE JUMP LIGHTS
PARACHUTE EXIT

] A D
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
DATE15 AUG 1949

NEG. NO. 28-1949 PROJECT AB=249 APPENDIX F=8
VALETTA AIRPLANE. EXTERNAL AERIAL DELIVERY SYSTEM

Kiyborme Service Test Section

) PREPARING TO WINCH CONTAINER INTO POSITION

(A
(B) SECURING CONTAINER

(C) FRONT VIEW OF SUSPENDED AERIAL DELIVERY CONTAINERS
(D) 3/4 VIEW OF SUSPENDED AERIAL DELIVERY CONTAINERS

D) LAVY ()
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.

Kirborne Service Test Section DATE 15 AUG 194
NEG. NO. 23=1°49 PROJECT AB=2l19 APPENDIX F=9

o,

VALETTA AIRPLANE. INTERNAL AERIAL DELIVERY SYSTEM
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.

Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-19L49 PROJECT AB=2l19 APPENDIX F=-10

VALETTA AIRPLANE AS AMBULANCE TRANSPORT
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1Qh9
NEG. NO. 28-1949 PROJECT AB=-2l49 APPENDIX F=11

VALETTA AIRPLANE AS FREIGHT CARRIER
= A D »
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Army Fleld Ferces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949

NEG.NO. 28-1949 PROJECT AB-2,,9 APPENDIX F=12
HASTINGS AND VALETTA AIRPLANE GLIDER TOW INSTALLATIONS
(A) HASTINGS TOW ROPE CONNECTING ATTACHMENT
(B) PULL LEVER FOR OPENING CONNECTOR JAWS TO INSERT TOW ROPE END
(C) VALETTA TOW ROPE CONNECTING ATTACHMENT
(D) PULL LEVER FOR OPEMING CONNECTOR JAWS TO INSERT TOW ROPE END
(E) INTERCOMMUNICATION CONNECT I ONS

» A
8
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Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28=19L19 PROJECT AB=-2L49 APPENDIX F-13

HANDLEY-PAGE HASTINGS C MK 1 AIRPLANE
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8




THIS PAGE 1S UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

&

Sechion at AA Section at B8 Section at C
/1// :

. Zz—%\‘ Ceiling N

W \ - T
{ * \\ ~Sub floor holds ¢ -
180 \ Sl / 780 68 5

f\--108 0% —

g
Door hesght at frame 57070 5
Door height at frame 630+66 S

f\~ 0907 — ]| With 400m. Heyght 28
'y v'

\< - ‘;.;"ZVIL”;‘N front) 100 0 in W — - 7'

‘;\\\L:_ L

+ 47 Lengthirear) 1600 in e S — :

: Hevg*’ at doorpost Fr®
Height at doorgost Fr 6O
- v

. B B e Ground Tme static
== e S ted

R

=t
Frame numbers 90

Hatches No2 & 4 dimensions -8
. Length-1B 0
Width. 28 75,
tem .

""'
| cabin
k’ﬂ.
capin
Aft
totlets
Sub-fleor
hold front
e 4
Sub-floor
hold rear |
7Y AT, 4 < -1
ASsumed 1007 utihsation |
cor loading see fig 6

chart (rectangular s

length intersects within the chart area

Army Field Forces Board No. 1 Fort Bragg, No. Car.

Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO 28-1549 PROJECT AB=-2449 APPENDIX F-1l

INTERIOR DIMENSIONS HASTINGS AIRPLANE
2 A D ) D) JAVY ()
8

~
N\




THIS PAGE IS UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

RESTRICTED

RESTRICTED

Army Fleld Forces Board No. 1 Fort Bragg, No. Car.

Airborne Service Test Section DATE 15 AUG 1914-9
NEG. NO. 28-1949 PROJECT AB=-2l;9 APPENDIX F=-15
PORT SIDE VIEW = HASTI''GS AIRPLANE
LIGHTWEIGHT METAL PERSONNEL AND VEHICLE LOADING RAMP
HINGE POINT FOR LIGHT WEIGHT RAMP
STARBOARD PARACHUTE EXIT

ENTRANCE LADDER
HEAVY DUTY AIR BASE TYPE EQUIPMENT LOADING RAMP

P/ ‘ D AW EQ




THIS PAGE 1S UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

RESTRICTED

el Y gee

HANDLEY PAGE MILITARY TRANSPORT -~ HASTINGS
SELAGE ARRANGEMENT - TROOP CARRIER ROLE

RESTRICTED

Army Field Forces Board No. 1 Fort Bragg, No. Car.

Kuborne Service Test Section DATE 15 AUG 1949
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TROOP TRANSPORT ARRANGEMENT HASTINGS AIRPLANE
» SIEIEDR AW EQ 2
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Army Fleld Forces Board Neo. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG.NO. 28-1949 PROJECT AB-2L19 APPENDIX F-17

ARRANGEMENT HASTINGS AIRPLANE PARACHUTE TRANSPORT
FULLY EQUIPPED PARACHUTISTS LOADED IN HASTINGS AIRPLANE
STROP RAIL FOR ATTACHING PARACHUTE STATIC LINES
PARACHUTE TROOP SEATS AND SAFETY BELTS
PORT PARACHUTE EXIT
STARBOARD PARACHUTE EXIT
PARACHUTE JUMP LIGHTS
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Army Fleld Forces Board Ne. 1 Fert Bragg, No. Car.

Kisborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 pRofECT AB-2L9 APPENDIX F~18
HASTINGS AIRPLANE = EXTERNAL AERIAL DELIVERY SYSTEM
CABLE HOIST AND LOADING CRADLE FOR POSITIONING CONTAINERS
HOISTING M SERIES CONTAINER INTO POSITION
3/l VIEW OF SUSPENDED M SERIES AERIAL DELIVERY CONTAINER
VIEW OF A SERIES AERIAL DELIVERY CONTAINERS LOADED ON EIGHT OF
THE 20 AVAILABLE EXTERNAL RACKS
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.

" Kirborne Service Test Section DATE 15 AUG 1949

NEG. NO. 28=1949 PROJECT AB=-2L49 APPENDIX F=19
HASTINGS AIRPLANE - INTERNAL AERIAL DELIVERY SYSTEM

(A) VIEW OF GRAVITY ROLLER CONVEYOR SYSTEM LOOKING AFT

(B) BRITISH PANNIER AERIAL DELIVERY CONTAINERS LOADED ON CONVEYORS
(Cg RETAINING QUICK RELEASE SYSTEM=- H BOARD

(D) GUIDE, BARRIER AT BANKED SECTION OF CONVEYOR
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AMBULANCE PROVISIONS - HASTINGS AIRPLANE
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LASHING POINTS - HASTINGS A RCRAFT
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PERMISSIBLE FLOOR LOADINGS IN HASTINGS AIRPLANE
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HASTINGS AIRPLANE MODIFIED STROP TROLLEYS
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PROJECT AB=-24;9

LINE CABLE INSTALLATIONS

(A) FORWARD ATTACHING POINTS

B) AFT ATTACHING POINTS
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Fort Bragg, No. Car.
DATE 15 AUG 1949
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Airborne Service Test Section DATE 16 AUG 194
NEG. NO. 28«19L9 PROJECT AB=-24,9 APPENDIX F=25

LITTERS INSTALLED IN HASTINGS AIRPLANE

(A) LOOSE FIT OF US TYPE LITTER HANDLES
(B) SNUG FIT OF BRITISH TYPE LITTER HANDLES

R EFIED IAW EQ
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Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 PROJECT AB-2L.9 APPENDIX F=26

LOADING LITTER PATIENTS IN HASTINGS AIRPLANE

CARGO AND PERSONNEL RAMP WITH HAND-RAIL INSTALLED
LIFTING LITTER TO CARGO FLOOR LEVEL

~
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GLIDER TOW CONNECTION ASSEMBLIES

(A) BRITISH STANDARD CONNECTI1ON ASSEMBLY
(B) MODIFFED CONNECTION ASSEMBLY
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AERIAL DELIVERY CONTAINER SUSPENSION CRADLES

(A) CRADLE AND RETAINING BAND FOR SUSPENSION OF BRITISH TYPE
AERIAL DELIVERY CONTAINERS TO EXTERNAL AERIAL DELIVERY SYSTEMS OF

HASTINGS AND VALETTA AIRCRAFT.
(B) MODIFIED CRADLE WITH C-8 WEBBING STRAP AND QUICK RELEASE

ADAPTER,
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NEG. NO. 28-1949 PROJECT AB-2149 APPENDIX F=30

Kirborne Service Test Section

(A) TYPE A-li AERIAL DELIVERY CONTAINERS LOADED ON HASTINGS INTERNAL
AERIAL DELIVERY SYSTEM.
(8) TYPE A-6 AERIAL DELIVERY CONTAINERS LOADED ON HASTINGS INTERNAL
AERIAL DELIVERY SYSTEM.
TYPE A-5 AERIAL DELIVERY CONTAINERS LOADED ON HASTINGS INTERNAL
ELIVERY SYSTEM.
OWN STRAPS USED TO LASH LOAD.
PLYWOOD SKID=-BOARD.
13" PARACHUTE.
"H-BOARD" RESTRAINING DEVICE.
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ANCHOR LINE® CABLE ASSEMBLY FOR HASTINGS AIRPLANE

DESIGNED BY PERSONNEL FROM AFF BD#1 AND RAF DETACHMENT, HASTINGS-
VALETTA PROJECT. (PART 1)
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Crosswind 10 kr.ots
;rosswind 5 knots

All climbs
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Fort Bragg, No. Car.
DATE 15 AUG 1949

PERFOR'ANCE DATA-VALETTA AIRPLA'E
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RESTRICTED VALETTA CRUISE DATA

A fuel consumption check flight was made with the G-1B8A Glider loaded to 15,560
pounds. Over a period of one hour 125 imperial gallons of fuel were used, and 148

pasutical miles were flown.
COWL
IAS CYL OIL TEMP OIL SHUTTER FLAPS
FLIGHT GLIDER KNOTS R.P.M  BOOST =S 1 2 ALTITUDER OFEN OPEN

G-15A - AVAILABLE FOR THIS FLIGHT = - -
G-18A -- AVAILABIE FOR THIS FLIGHT = - -
G-154 118 66 69 5000 50% 50%
G-18A 125 W Tk 5000 50 50

Doubls tow
G=15A 118 50 5 1000 Lo

Double tow
G=-15A 118 65 1000 LS

Double tow
G-15A 118 1000 50

G-18A 140 ; L000 Lo

RESTRICTED

Army Fleld Forces Boar< No. 1 Fort Bragg, No. Car.
Airborne Service Test Section DATE 15 AUG 1949
NEG.NO. 28-1949 PROJECT AB=-249 APPENDIX G=li

GLIDER TUG PERFORMANCE DATA-VALETTA AIRPLANE
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All take-offs were made using 8 1/L pounds ocoost, 2700, R P M, and

egrees flap at 105 knotse

WIND
weIGHT OF LENGTH OF DIRECTION
AIRCHAST RUN & VELCCITY

64,503 3300 Downwind
6 knots

65,237 3300 Downerind
3 knots

3300 Crosswind
10 kuots

Crosswind

10 knots

Double tow Crosswind
G-15A >t 3600 10 knots

Double tow Crosswind
G-15A 5 10 knots

Double tow Crosswind
G=15A 3 10 knots

G-18A Nose wind
S knots

RESTRICTED

Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 19&@
NEG.NO. 28-1949 PROJECT AB-2,,9 APPENDIX G=5

CLIDER TUG PERFORMANCE DATA-HASTINGS AIRPLANE
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All climbs were made at 6 pounds boost and 2L00 RIM

IAS RATE OF CYL TEMP
KNOTS CLIMB “LAPS 2 3

118 1200 20° 220 210
135 230 215
G=15A 0 210 225 215
G-18A { 21( 210
Double
3~15A
LOutlB
G-15a

Double
G=15A

182

G=-10A

Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949

NEG.NO. 28-1945 AB=-2149 APPENDIX G-0

DATA-HASTINGS AIRPLANE
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RESTRICTED HASTINGS CRUISE DATA

A fuel consumption check flight was made with the G-18A Glider loaded to 15,560 pounds.
Over a period of one hour 209 imperial gallons of fuel were used, and 150 nautical miles
were flown.

On flight No. 5, Number L engine propellers were feathered on tug aircraft.

IAS CYL TEMP OIL TEMP
FLIGHT GLIDER KNOTS FIAFS R P M 1 2 3 2 3 ALTITUDE

1 G-15A 118 20° 1800 200 200 200 s, 52 1200
2 G-184 140 - - 2000 200 200 200 sk 56 1200
G-154 126  20° ; 215 56 LS 5000
G-18A 10 - - 8 SL LS 5000

Double tow

G-154 115 20°

58 50 1000

Double tow
G=154 120 S0 1200

Double tow
G-154 120 L9 Sk

G-18A 150 60 58

RESTRICTED

Army Fleld Forces Board No. 1 Fort Bragg, No. Car.
Kirborne Service Test Section DATE 15 AUG 1949
NEG. NO. 28-1949 PROJECT AB-249 APPENDIX G=7

GLIDER TUG PERFOR“ANCE DATA-HASTINGS AIRPLANE
D) JAVY ()
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SECTIN I

GENERAL CHARACTERISTICS

1. GENERAL DESCRIPTION (Figure 1).

The Valetta airplane is the British military transport ver-
of the Vickers Viking, a civilian type transport. The Valetta has
modified to incorporate heavy duty flooring, hizh capacity tie down
tings, and a large side entrance door. Fowered by two Bristcl-Hercules
engines, the aircraft cruises at 150 knots and has a maximum range of
1350 nautical miles with a 5460 1lb paylcad. Design features include con-
ve.tional type gear, single rudder and mid-wing. It is equipped with
f 1iti for towing gliders; dropping supplies and parachute troops;
transporting personnel, cargo, equipment, and litter patients.

VICKERS VALETTA AIRFLANE.
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VALETTA SFECIAL PIATFORM LOADING.
Removable Ramps.

Treadways.
75mn Pack Howitzer Loaded on Platform.®

d. Loadirg Alds

(1) Loading Ramp Cheracteristics.

(a) Heavy Duty Ramp (Figure L).

The heavy duty ramp usea for loading equiprent in
the Valetta Airplane consists of a wocoden platform
and two wooden treadways me platform attaches
to tne sill of the main car or and is supported
from the ground by twc large ustable metal jacks.
The wooden treadways attach to the outboard edge of
rm, and can be adjusted to the desired
: « ngl : Tha ramp is
vide a suitable
is approxi-

presently being tested
tne new ramp is 14O lbs.
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@ structure of the air-
s floor level at station
igned for a load of LOOO lbs,

positioned at the tail
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the tail wheel dur-
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3. TROCP PROVISICNS.
roop Seatss (Figures 6 anc 7).

Toirty-six aft facing troop seats squippea with adjustable
safety belts are provided. The seats are installed in banks of two down
each side of the compartment leaving a center aisle. Each bank may be

installed separately.

o
L 4
&
Pod
>
»
»
>

Pigure 6. PLAN VIEW OF VAIETTA TROOF SEAT INSTALLATION,

Figure 7. VALETTA TROOP SEAT.
b. Litter Installation (Figure 8).

The airplane is fitted to carry 20 litter patients lying for-
ward and aft in quadruple tiers. 1T ve litters are located on the starvoard
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AND PERFORMANCE DATA - VALETTA AIRPLANE
GRAVITY LIMITATIONS.
Most Forward C G - Station No. 2L4.6
Most Aft C G - Station No. 26.1
Desired C G - Station No. 25.3
WEIGHTS.
Maximum Take Off - 36,500 1lbs
Maxamum Larding 35,500 lbs
Basic - 24,604 1bs

PERFORMANCE.

Radius of action with allowable payloads as indicated in

e wisars ose it Gew v 5

ie
Quart = [dedes ' Bdrihd Y
iz oF Aevan ukrard Wad

2 TN s

RADIUS OF ACTION = VALETT
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Upwards 2.0 x weight of item.
Rearward: 2.0 x weight of item.
DOWN DEVICES.

Descriptions

(1) Two British type tie down devices were used in the load-
ing trials. They are desciibed as followss

(a) Strop, Cotton, #eb #/Snap Fasteners and Quick Release
Device stressad to restrain 22L0 lbs at a 90 angle.
The maximum length is 69 inches, and minimum length
is 22 inches (Figure No. 10).

Figurs No. 10. STROP, COTTON, WEB,

A. Snap Fasteners.

B. Strop, Cotton, Web.
C. Buckle.

D. Quick Release.

(b) The "Horsa" chain tie down device consisting of the
parts illustrated in Figure 1ll. The device has a
safe working strength of 2000 lbs. Minimum length
is 24 inches and maximum length is determined by
the number of chains used. Weight of the device is
6 1bs using one chain length.
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Figure No. 11. CHAIN TIE DOUAN DEVICE (QUICK RELEASE C

A. 24 inch cnain ("S"™ Hook not a part of th
"S" Hook when used takes the place of
Turnbuckle or S
S-Hook.

Quick Release.
Safety Key.

d
Lrainere.

b. Instructions for Uses
(1) The Strop, Cotton, Web is used as follows (Figure 12)s:

astener on the long portion of strop
rovision.

e
'

snap fastener, on short portion of a
he tie down fitting in the flocr of the

tension on strop as possible by pulling
the buckle,

sion with left hand and rotate quick

vice upward with the right hand.

ould be applied to fore and aft
ievices simultaneously, to avoid
=nicle as tension is applied.

be used without the tie dowm
nger portion of the strop

the venicle. Using the strop

e tne effective working strength
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(3) The chain tie down device is used as follows (Figure

No. 1i)s

Flace chain portion around tie down point on venicle.
4 :

Secure chain with "S-hook"

Flace hook end of turnbuckle through tie down fitting
on flocs of aircraft.

Join chain and turnovuckls eye with quick relsase
device.

Apply tension by rotating turnbuckle.

ILLUSTRATION OF USE CF

Tie down Irovision kx;edient.
nap “astener Attached to Tie
Juick Release Device in Tensione
Snap Fastener at Tie Domn
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Figure No. 13. ILLUSTRATION OF USE OF STROP, COTTON, WEB, TIE DOWN DEVICE
WITHOUT TIE DOAN PROVISION EXPEDIENT,

A. Snap Fastener w/3trop Around Tie Down Point on Vehicle.
B. Snap Fastener at Tie Down Fitting in Aircraft Floor.
C. wuick Release Device in Tensioned Position.

"HORSA" CHAIN TIE DOWN DEVICE ATTACHED TO VEHICLE.
Chain w/"S" Hook.

Quick Release Device.

Safety Key for Quick Release Device.

Turnbuckle or Strainer.
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oe pro-
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iients consisting of 2-foot
n with attached "S-hooks"
s are locped around *he
of une vehicles whinever
ngs are not adequately
ait, and vertical

eliminate the rebound action
positive and negative ac-
in sizes as indicated below

K5

re No. 15).

nickness are positioned
nal frames and axles of

wn devices hold the chocks in
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Figure No. 15. SPRING CHOCKS.

A

. 3% x 4" x 8" Spring Chocks.
B. 1" x 4" x €" Spring Chocks.
C. 2" x 4" x 8" Spring Chocks.




THIS PAGE IS UNCLASSIFIED

R EQUIPMENT

be assembled prior to
weight, dimensions, center
area ground pressures.

)ty and ready for loading.
for the cargo load so
will fall within

1ter of gravity

eZ ready for flight.
a.rplane so loaded is safe
that the airplane is bal=-
allowaple center of gravity

’ . sm Using a Valetta Airplane as
an example Where car 0 1 squiprent be placed in the Valetta

airplane

ning to the Valetta Airplane

2L,370

7.2 1lbs per gal) 3,665

3.0 los per gsal) 279
800
1,026
30,140

25.12

25.30

25.C1

26,10
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35 distanca formula and getting
"oct-pounds, now solve for the

for loading 30,140 x 25.1257

5000 pounds

loaded airplane, welghing
tion 25.30, so:

f the 5,000

nunher cf the 5,000
number X.

839,042 foot pounds
- 589,0L2: (i.es. The moment
ready for loading, 757,289
e moment of the Carge Y,
al mome :L.)

cargo locad in position
located at station 26.35.

sing the Valetta Airplane as

plane whose gas, oil and crew load
he pravious prcblem; its weight
is then 30,1L® pounds. A 3,500 1b
een loaded with its center of gravity
number 36. Will the airplane, so
¢ gravity of the loaded airplans
of safe center of gravity,
is the desired center of gravity.
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for loading 30,140 1bs.

3

ng (Station No) 25,1257
3,500 lbs.

36.0

irozs Wt - 58 9 Totei Moment

w determine the eenter of gravity of the loaded airplan
Divide the total moment (883,289) by the total weight
(33,6L0); 883,289 + 33,6L0 = 26.25. 26.25 is a station
mber aft nost aft center of gravity limit (26.1

ad at 26.25 is not safe for flight.
The load must now be sh_fted forward to station number

<0.U

PREFARATION

ta, par 1,” Sec IV, above, and the method:
11 loads should be caomputed prior to

eristics of the load that are an ob-
2 by minor disassembly, should be re-
Truck, 1/L-ton, Lxlj3 stow cover and

prepare the Valetta Air-

expedients




Figure No. 16.

B.
C.

5. LOADING
a. Gen

(1)

(2)

THIS PAGE IS UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

Position special spar loading platform (Figure No. 3)
Position loading ramps (Figure No. 4)

Position winch equipment e

(a) Position pully for winch cable (Figure No. 5)

(b) Position a truck with winch near aircraft stabilizer
(Figure No. 16)

POSITION OF WINCH TRUCK FOR LOADING.
Winch Truck.

Winch Cable.

Load .

OPERATIONS

erals

Prepare the venicle for loading, i.e., lower top or
remove spare tire.

Adjust ramp for correct tread width,

Drive or back powered vehicl s into a2irplane. Winch
towed items into airplec-

For vehicles that require man-handling or skidding
through airplane door, skid pans should be positioned.
Skid pans may be constructed of 1/8% x 2' x 2' sheet metal,
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A light coat of oil on the pan aids the skidding cf
heavy items. A snatch block may be attached to the
~vehicle from & tie domn point in the airplane to aid
in manhandling an item (Figure No. 17).

SKID PAN AND SNATCH BLOCK IN POSITION.

Skid Pan.
Vehicle Wheels.
Snatch Block w/Ropes.

(5) Position vehicle in airplane.

(a) Whenever vehicle contact area ground pressure
exceeds the cargo floor strength, then load spreaders
must be used Lo distribute the load over a greater
area of the floor., Wooden planks are usually suited
for this purpose (Diagram 16, Section V). The
howitzer, 105m, must have 2 planks 2" x 8" x 16"
placed under each wheel.

To posiilon vehicles the CG location of the vehicle
must be imown in respect to some prominent feature
of the vehicls, i.e., the CGC location of the Truck,
1/u-ton, Lxh, is 3.3 feet aft of the front axle.

l. Vehicles are located in respect to prominent
features as follows:
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ied in respect

aX.98.

snicles are positioned in respect

to venicles (Sec I1I-i4-a).

ire spring chocks (Sec ITI-4=b).

6. COMPUTATION OF LASHINGSs
a. Determire the tensile strength of the tie domn device
b. Determine the strengtih cf a sirgle tie down device when appli
to restrain 2 thrust tc any one direction. Tne following rules of thumb maj
be epplied:s
Ruls 3.. Attempt to attach all tie down devices at anglss

of 30° fram the carge floor in the dimmion of expected

thrust (Figure 18) or at an angle of 30° from the cargo
floor and from the langitudinal axis of the cargo com-
partment.

B

pr_
=~ A

TIE DOWN ™\ TiE oam N
FITTING FITTING

DESIRED ANGLES FCR ATTACHING TIE DOAN DEVICES,

32° up fram Cargo Floor in Direction of Thrust.
30° up from Cargo Flcor and 30° from the Lougitudinal
Axis of Cargo Compartment.
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Tie down devices (flexible) attached at angles
wilh the cargo floor and in the direction of ex-
i thrust (Figure No. 19) have the following «pproxi-
strengtihss
85% in a horizonlal direction of thrust.

50% in a vertical direction of thrust.

VERTICAL VERTICAL

FORWARD

FORWARD
kY

; TIE DOWN
FITTING FITTING

Figure No. 19. HESTRAINT VALUES AT DESIRED ANGLES FOR ATTACHING TIE DOWN
DETICES.
Vertical and Forward Thrust.
Vertical, Forward, and Sideward Thrust.
Ruole 3. Tie down devices (flexible) attached at angles
30Y from the cargo floor and from the longitudinal axis of
the cargo compartment have the following approximate
strengthss

70% in the forward or aft direction of thrust.

403 in the sideward direction of thrust.
50% in a vertical dirsction of thrust (Figure 19).

The relationship between the tie down fitting
tie down device must be kept in mind since a
g device attached to a weak fitting is no stronger
an the fitting. It is important to note that regardless
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24,50 pounds
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strength attached
rom the longi-
estraint value of
‘ength in a forward

_oad) divided by 1538
als 6,25 or 7 lashings

(aft st of load) divided by 1568
ic als 3.13 or L lashings

-es attached at 30° frou the
lengitidunal axis of the
forward and aft restraint
ward arnd vertical thrusts.

ytta standard tie down
© from the longi-
1bs (ultimate).
a strength of
vice can be
ittings for
s III; Rule L,

» attach the tie
ce for each direction

A0

re the tie
» norizontal
nal axis of
angle up
nese are the only
for side and
tne first two
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Table is computed for a device tnat has
VU and

trength expressed as a value of 1.
d to the fourth decimal pl

€

evi

irus

astraint value of tne
e expected line of ti

timate strength of 2240 pounds
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horizontal
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tsverse the angle
forward and aft
from horizontal is
1}. Now read domm
and 0° horizontal
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20 pounds

! angle
shen computing
ntal angle

d }JO horizontal
50° horizontal).
column to
to 30°.

taken from
intersect
rd ‘restraint).

yvice, add the values
event the total restraint
8s g g th 3t restraint may be
be added if iitior restraint is required.

irs and all devices for
as possible in order
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Truck, 1/L-ton, Lxli (N) '
Mount, Trailer, Multiple, Cal .50 MG, M55 (G)

Truck, 1/L-ton, Lxh (N)
Bath Unit, Field, 2L Shower Head (N)

Iruck, 1/L-ton, Lxl (N)
Howitzer, 105mm, ¥2Al, on Carriage M2A2 (G)

Irailer, 1/L-ton, 2W, Cargo (G)
Truck, 1/li-ton, Lxl (N)

'ING FORTH INSTRUCTIONS FOR LOADING AND LASHING
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T R. Poy Distinctive Refersnce Point for spotting wehicle; (G) indicates vehiclas st
gross weight; (N) indicatus net weight and (GLC) indicates gross less crew,

ADDITIONAL INPORMATION

as indica‘ted below
sec ITTand Sec IV)
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Location of:

B, P. ¥ Sta
Ft Axle] 26
Axle 31

Description of Vghicle

| |

|

* R, P,, Distinctive Raference Point for spotting wehicle; (G) indicates vehicle at
gross weight; (N) indicates net weight and (GLC) indicates gross less crew.

ADDITIONAL INFORMATION

(11) Fosition 3/L4-ton truck and prepare
(Sec I) to winch trailer (Sec I)
(1 vinch trailer into position
¢ cover and cover frame (13) Fosition spring chocks and set
5) Remove spare ti and stow brakes (Sec III)
6) Back 1/L-ton truck into position on spar (1) Lash as indicated above (Sec IIX
platf and Sec IV)
sover and cover frame (15) Stow lcading ramps

2. lunette and lower
Diagreg 2
—
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* R, P,, Distinctive Refersnce oint for spotting wahicle; (G) indicates vehicle &
I€) inaicates gross loss crew.

gross weight; (N) indicates net weight and (GIC

ADDITIONAL INFORMATION
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Description of Yghiele

—

e
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= R, P,, D

r~ i : E ses B : =
istinctive Reference Point for spotting vehicle; (G) indicatss vshicle ri
gross weight; (N) fndicates nat weight and (CLC) indicatss gross less crevw.

ADDITIONAL INPORMATION

.11) Winch iauncher in%o npesi

Posiiion springs chocks e:
1/Li-ton tok (Sec 1)
3) Lash vehicies 3°
(See 11T wnd IV)
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gross weight; (N) indicates net weight and (GLC) indicates gross less crew.

ADDITIONAL INFORMATION
il) osition acft ta ack ec I) (9) Lash as indicated (SecIII and-IV)

s ¥ - - v vy \ ~ - - 2 | 4 ~
atl a ramy 1C Stow ramp and acft tail jack

~
1
)

T e+t O

1%y

|IED IAW EO 13526.



THIS PAGE IS UNCLASSIFIED




RESTRICTED

APPENDIX K-2
PROJECT AB-249

BRITISH HASTINGS AIRPLANE

HANDBOOK FOR LOADING
AND
LASHING CARGO
AND
HEAVY EQUIPMENT

Q
w
=
=
i
®)

Prepared By AFF Board No.

|
Fort Bragg, N.

C.

3! 2]
=



THIS PAGE IS UNCLASSIFIED

QTTNS WASTIN

STICS HASTINGS AIRPLANE
1. N ZRAL DESCRIPTION (Figure 1)e

The Hastings Airplane is the British military transport version
of the Handley Page, Hermes, a civilian type transport. The Hastings
has been modified to incorporate heavy duty flooring, high capacity tie
down fittings, and a large side entrance door, Powered by four Bristol-
Hercules-10l engines, the aircraft cruises at 176 knots, and has a maximum
range of 3000 nauticel miles with a payload of 8,300 lbs., Design features
include all metal construction, low wing, conventiocnal type landing gear,
and single fin with rudder. It is equipped with facilities for towing
gliders; dropping supplies and parachute troops; and transporting personnel,
cargo eguipment, and litter patients.

E
’

As PUUCELEY
RGO CARRYING PROV
Cargo Compartment Dimensions (Fi
(1) Length - Cverall -

(2) Width - Minimum =

(3) Height = Minimum -
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Compartment Loading (Figure 4).

The permissible compartment floor loading varies within

the cargo area, ranging from 10,000 1lbs., in compartment
(Bay) "C" for heavy wheel loads to 2245 lbs., in compartment
(Bay) "K", Detailed compartment (Bay) loading information
is outlined in Figure 4.

26 28
240

naccessible for freght
ading purpeses {

4820 __ 4240__ 2980 2245 Vi load per bay
s Loads 182)

@25 | 1225 __3980 | 3790 60 __ 2445 _Mas koad per bay
total floor (Load 3

! DA .

+ e R e = CG as gven i fig 7

e I — L Subject to max load &
t - S e,

=t

Figure 4, PERMISSIBLE COMPARTMENT LOADINGS -- HASTINGS AIRPLANE,
(Note: Loads 1, 2 and 3 referred to are set forth in Figure 3)s
d, Loading Aids:
(1) Loading Ramp Charecteristics:
(a) Heavy Duty Ramp (Figure 5).

The heavy duty ramp is used for loading at a base
of operations. The ramp is constructed of steel
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tubes and wooden planks which weigh approximataly
3,000 lbs. It consist of a platform 16 feet
long and 10 feet wide which is equipped with
wheels. The platform is positioned against the
main cargo door. It incerporates adjustable
steel supports, which are used to take up ir-
regularaties in the ground. Two treadways, each
18 feet long and 18 inches wide, are attached to
the outboard and of the platform. The ireadways
can be adjusted to the desired wheel width. The
remp argls is 17°. The entire unit may be towed
by a prime mover or can be dismantled for air
shipment.

Figure 5, HASTINGS HEAVY DUTY RAMP,
(b) Lightweight Ramp (Figure 6).

A lightweight ramp is available for use with this
aircraft. It has a safe capacity of 5600 1b. for
one or more axle loads. The ramp consists of two
separate treadways, 23 and 20 feet long respectively.
The treadways are pinned to the side of the cargo
door forming a ramp angle of 18°, Each treasdway is
15 inches wide with a 2 inch curb on the inner side,
The treadways are jointed at the center and may be
disassembled for transport in the fuselage. Track
width can be varied. The ramp unit weighs 530 lbs.

D) AVY ()
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Figure 6, HASTINGS LIGHTWEIGHT RAMP.
(2) Mechanical Assist Devices,

(a) A hand operated winch is provided to assist in
loading and shifting light equipment. The winch
weighs 147 lbs. and has a capacity of 2240 lbs,
It is equipped with a 35 ft, cable and two
extension cables. The winch is normally fitted
at the forward end of the cargo compartment
(Figure 7).

Figure 7., HASTINGS LOADING WINCH.

« Winch
« Hand Crank
« Loading Pulley

. “
. -~
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(b) A loading pulley is provided which can be attached
to the floor in any one of four positions to assist
in loading heavy equipment (Figure 8).

Figure 8., HASTINGS LOADING FULLEY.
3. TROOF PROVISIONS.
a. Troop Seats (Figure 9).
Fifty rearward facing troop seats equipped with adjustable
safety belts are provided. The seats are installed in banks of two on

gach side of the compartment leaving a center aisle. Each bank may be
installed separately.

Flgure 9. HASTINGS TROOF SEAT ARRANGEMEZNT.
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*ORMANCE DATA

De Most ¢
c. Desired C G
WEICHTSs

1

&, Maximum take off
Maximum landing

Basic emptly

PERFORMANCEs

a. Range with aliowaolc payloeds ~s indicated in Figure
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)'MN FITTINGS (Figure

Location and Characteristics

The tie-down fitting j n an ed streugth of the
ittings are as given on th 1 fitting diagranm
E 4 Z g

ufficient fittin are provided to se~

Figure 12)., ouff
curely restrain the oF cargo or equip-
ment load. The sid ing fittings are very conven-
ient far securing gen 4 The fittings also

provide attachme oints for the removable troop seats.

pp

£ I3
T TR ReE T E T NN

HPLANE




THIS PAGE IS UNCLASSIFIED

Note thet the tie down fittings (lashing rings) esn be
usod at treir ma<imum strenztr [2700 ibr uvltimate) in the
fore, cft, or veriicel planes, but drop off im strength
to 1,000 1bs (ultimate) tor side loads. I% is necessary
therefore to consult the diagram (Pigure 12) if loads are
to be applisd in any other plane.

b. Limitation for Simulteneous Use of Tie Down Fittings: No re-
strietions are placed on the simultaneous use of tie down fittings neces-

sary to restrain the maximum allowable cargo or equipment load.

e. Instructien for Installation: All floor and side tis down
fittinge are permanently imstalled in the airplane.

2. RBSTRAINT CRITERIA: The fcllowing vestraint factors are usec to
gscure cargo snd ejuipment during teke off, flight, and landirg imcluding
a wheels-up landing on smooth terrain:

Forward: L.0 x weight of item.
Sideward: J1.5 x weight of item.
Upward: 2.0 x weight of item.
Rearward: 2.0 x weight of item.
TI1E DOWN DEVICES:

&. Descriptior:

(1) Two British type tis down devices were used in the lcad-
ing trials. YThyy sre desocribed as follows:

(a) Strop, Cottem, Web W/Snap Fasteners and Quick Re-
leuse Devioe stressed to restraim 22/0 lbs at e
90°® angle. laximm length is 69 imches and mini-
mum length is 22 inches (Figure Ne. 13).




Pigure No. 13.

()
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STROP, COTTON, WEB-

A. Snap Fastener.

B. Strop, Cotton, Web.
C. Buckle.

D. Quick Release.

vhe "Horsa" chain tle down device consiste of the
parts illustrated in Figure li. The device has &
safe working strength of 2,000 1bs. Minimum lengih
is 2l inches and maximum length is determined by
the number of chains used. Weight of the device is
6 1bs using one chain length.




THIS PAGE IS UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

Figure No. 1;. CHAIN TIE DOWK DEVICE (QUICK RELEASE CLOSED)

A.

B.
C.
D‘
!.

2l;~-inch Chain ("s" Hook not & part of the chain.
Whon used takes the place of »g® Hook, C below)
fTurnbuckle or Strainer.

S-Hook«

Quisk Release.

Safety Key.

be Instructions for Use:

(1) The Strop, Cotton, Web is used as follows (Ses Figure 15):

(s)

Attach spap fastener on long portion of a strop, %o
tie down provision.

Attach the snap festener, on short portion of &
strop, to the tie down fitting on the floor of the
airoraft.

Put as much tension on strop as possible by pulling
strop through the buckle.

Maintain tension with left hand and rotate quick re-
lease device upward with the right hand.

NOTE: Tension should be applied to fore and aft tle
down devices simultansously, %o avoid moving
vehicle as tension is applied.

The Strop, Cotten, Web may be used without the tie down
provision by plecing the longer portion of the strop
around tie dowm point on the vehiocle. Using the strop

in this manner will reduce th? effective working strength
of the strop (Figure No. 16).

15

A
A »
0208 =SWRSS
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chain tie down device is used as follows (Figure
17):

Place chain portion around tie down point sn wehicle.

Bl

Secure chain with "S Hook
Place hook end of turnbuckle through tis down fitting
in floor of aircraft

Join chain and turnbuckle eye with quick relecase
device.

Apply tension by rotatingz turnbuckle.

OP, COTTON, WEB TIE DOWN

Down Provision Expedient.
Snap Fastener Attached to Tie Down Provision
Expedient.
Ce Quick Relsase Device in Tensioned Pos
De Snap Fastener Attached to Tis Down Fi
Aircraft.

tion.
ting in

3




Figure No. 16.

THIS PAGE IS UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

TLLUSTRAT ION OF USE OF STROP, COTTON, WEB TIE DOWN DEVICE
WITEOUT TIE DOWN PROVISION EXPEDIENT .

A. Snap Fastener w/Strop Around Tie Down Point on Vehicle:
B. Snap Fastener at Tie Down Fitting on Adroraft Floore
C. Quick Release Device in Tensioned Position.

"HORSA" CHAIN TIE DOYN DEVICE ATTACHZD TO VEHICLE
A, Chain w/"S Hook."

B. Quick Release Device.
Cc. Safety Key for Juick Release Device.
=

D. Turnbuckle or Strainer.
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.
ON OF EQUIPMENT FOR

rovisions:

surrently undsr develovment will be pro-
ivel base sve rings in appropriate pleces
frames for cttachment of tis down de-
) .h time as these vehicles are placed
sypedient method suoh as the one dosoribed
below mav ba usad.

jon expsdients coreisting of 2 foot
>_inoh chain with aitached "S-type hooks"
Tha cheins are locped around the main
s »f the vehicles whenever possible,
are not adequately stressad %o
vertics]l acce.erations

pring chocks are used to eliminate the rebound action
of vehicles =ubiectsd to positive and negative acceler-

ations.
used as chocks

Wocden block sizes as indicated below are

R"

No. 18):

redusted thickness are positicmec
itudinal frames and exles of

dowa devices holds the chocks
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FPigure No. 18, SPRING CEOCES .
A. 1/2" x ™ x 8" Spring Chocks.
Be 1" x L™ x 8" Spring Chooks.
C. 2" x 4™ x 8" Spring Chocks.
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PMERT

le VEOICLE AND CARCO CHA .5: Technical data for oargo and
squiprent must b>» assemtled prior !ing the airplene. This date should
inslude weights, dimensioc nuei ‘= leocations, contaot aress, and

sontsct ares ground pressures.

2. COMPUTATION OF
8. Thers ero &

loading.

icad so
irplane will rfall
ca or center of

wded ready for flight. Deter-
1® 80 loaded is safe for
Y the eircraft is haiemed wich-
the 2 of gravity {(.) iimits.
b. Solution of a Type I Problem A 2 He Alr,. an
exaqple: #Ahers can 5,000 pounds of squipment 1
Airplape to cotain a safe CG condition?

(1) Basic information pertainiag to «atings Airplane

used in this ation ia as foliows:

47,60

1be per gal) 12,000

1bs per gal) 1,143

900

STk

Airplene ready for loedin 82,557
CG o® eirvisne ready f loedin 29.L4
CG of sirplane louded (desi . 30.2
Forward CC limit >f loaded airple 29.45

30.98
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an oxample
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s0 L02G04G,
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a the melhods
couted prisr to




THIS PAGE 1S UNCLASSIFIED

THIS PAGE IS UNCLASSIF1ED

(2) Position loeding ramps (Sec I-2-d).
(3) Position winch equipment:

() Position hand winch w/snatch block forward in
oargo compartment (Pigure No. 7).

Position pully and snatoh block at Station
Number P 46 (Figure No. 8).

Position & truck w/winch forward of loading
platform as in Figure Fo. 19.

POSITION OF WINCH TRUCK FOR LOADING.
A. Winch Truck.

B. Winch Cable.

Ce Load.

DING OPERATION:

General:

(1) Prepare the vehicle for loading i.e., lower top or
remove spare tire.

(2) Adjust ramp for correct tread width.
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. 4

re lln‘:‘, winch

andling skidding
shouvld be positicmed.
8" x 2' x 2' sheet
al. 1 he pan aids the skidding
o? heavy items A snat ] may be attached to the
vehicle from & tis = , aid in mmu-handling

en itsm {

sares pround preassure
: then load
ibute tks load
Wcoden planks
oss (Type Load
wler type, Dl must
aced in such o
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A
S s :

=
TE KT

,‘ff' v‘,

Figure d>. 21. DESIRED ARGLES FOR ATTACHING TIE DORN UEY s
A. 30° up from Cargo Floor in directioa of thrust
30° up fros Cargo Floor and 30° from the langl
tudinel "xis or oargo conpartment.

£4s %own devic-a2 (flexible) attached =i angles
YT with ths carzo Tloor and in the direactlicv ol w-
mcted marust {Figure No. 22; have the lollowing approx
sate rtrougtne:

{(a; 85K in a hori:ontal directicn of

'5) 50K ia a we fcal éirestior of

VERTICAL ;‘;Ff:‘(l, :
2 ¥

FORWARD 1 FORWARD

5,

2 a5 A5 P rou

- e

B

arass
sideward Turust
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attached at angles
the longitudinal

thie following ap-

he tie down fitting

in mind since a
a waak fitting is no stironger

g
1mportant to note that regard-
; { f .ne device, the device when
ts breaking point is golng to stress ths
t arount egual to 1C0% or all of the
tne device.

down davices for a cargo load are
from the cargo floor arnd from
axis tnen only the lashings re-
d rear thrusts must be camputed.

i and vertical thrust
shings for forward and

LS50 po nds

22LC rounds

ia factor for each direction
vehicle:

forward thrust to be restraine!
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aft tnrust Lo ba restrained

G cifeward thrust to be
vartical thrust to be

Now applyins the rules stated above (par 6, b) wa Iind
“nat it is desjrable to attach the tle down devices
an angle of 30  from tn2 longitudinal axis of the ajr-
plane, and 30° from the cargo floor. However, as stated
in rule 4 above (par 6, b (L)) the relationship betws:n
thz strongths of tne tie down device and tie dowm fii-
tings pt in The te.ucile sirength of the
device is 2240 1lbs. but tha fitting is only good for
1750 lbe the load is applied 30° from the foro

end aft The conputations listed beluw include

I
tha neces y steps to prevent overlcading the fittings
1 ‘ y vsing only 78% of the restraint vaiue,
o 1750 lbs. (maximum strength of fit-
i22 by 22L0 1ts. (tensile strength

Tie down devices with 2240 lbs tencile strength attached at
anglas 30° from the cargo floor and from the longitudinal
axis of the airg ¢ have a restraint value of approxima‘el;
70% of tneir tensile strength in a forward or aft directic
of tarust, sos

10% 2240 l1bs. (Tie down dev!

76% 1568 = lbs. (Tie down fitt: g)

9800 pounds (forward thrust of load) divided by 1223
(restraint value of dsvice) equals eight devices re-
quired for the forwcid restraint.

pounds (aft thrust of load) divided by 1223 (re-
value ice) cquals four devices raquired Icr
estral

jevices attached at 30° from the carge
rom the lengitudinal axis of the airpiane)
the forward and aft restraint also serve to
sideward and vertizal thrusts.

One device is all that can be applied to one tie dowm
fitting for :rest ; n any one direction (Pule 4,

r ¢

par 6-b-(y4) above),.
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7 ATTACHING AND CHECKING LASHINGS: Once the number of
have 9ecn computea, then attach the tie aown devices. Now check ine
1 restrzint in eacn device for each direction wit: thas aids and
oedures deazribed bslowe

a. 9% Pr.tractor (F e No. 23).

plymood board marked in angles fvro ¢~ to 907
r any protractor may be used to zeasure taz tie
down device angles. Measure first the horizmtal
angle left or right from the longitudinal axiz of
the airplane. Tihen measurs the vertical cngle up
from the flcor of the airplane, Thess #re %he ~nij
two measurements necessary. Angles for side end
vertical thrust may be determined frox the first

t.*0 measurements.

90 FROTRACTCR.
o

anglcs f~aom O to

Angles iroe C o

b. Angle= measured are then applied to a Cosine Trile,
det.rmira the davice restraint valuz for each direction of thrust,
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for device that has an
a value of 1.0 and the
X escimal place.
the device
of thrust, i.e.,
of 2240 pounds
)" up from the floor and
longitudinal axis of the
nt value ofs

aft

are applied to the

® horizontal
ng the horizontal
) the vertical
The laszhi g resetraint value
point w..ere the two
) x 2240 = 1679 pounds

angle
ward «nd aft
rizontal is
Now rea. down
0 horiz -tal
vaelue is read
1120 pourts

rtical angle
n camput
9 zontal angle
vertica anc 30° horizontal
ertical an' 60° horisontal).
norizontal column to
column to 30°.
iz tnen taken from
] s intersect
sideward restraint.).
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e

he values

restrai

ing the least
additional re

rplane cargo hold for stowing

rew members of the airplane are
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DETAILED LOADING AND LASHIN

INDEX OF TYPE LOADSs
Diagram 18 Truck, 1/L-ton,
Truck, l/4-ton,

Truck, 1/4=-ton,

Diagram 19 Truck, 1/L-ton,
Howitzer, 75am,
Truck, 1/u-t

Trailer,

Trailer, 1/L-ton, 2W
Trailer, l/L-ton, 2W,
Truck, l/u-ton, Lxi (N)

Truck, l/4-ton

Airborne Set No. 1
Airborne Set No, 1

hain Driven (N)
‘hain Driven (N)
Chain Driven (N)
Chain Driven (N)

(N

1xly, Ambulance, KD (N)
uxiy (N

AR, W/wn (N)
C&R, W/#n (N)
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c, #/#n (G)
No. 1, Electric Arc,
founted (G

i, B/, ®/fn (G)
S, ¥ultiple T66
5, ¥ultiple T66

(G)

(G)

Diagraa 3C Mruck, 3/L~<"3, hxl, W/C, /M (G)
{lar, 33-ton, Payload, 2W, Pole Hauling
tnd Cargo, V/13 GT (N)

Diagram Truck, 3/L-tcn, Lxh, W/C, W/#n (G)
Bath, Unit, Fisld, 24 Showerhead (N)

Disgres 3 Gun, LOmm, M1, on Carriage M2Al (J)

Truck, 3/L-ton, Lxk, ¥/C, ¥/#n (N)
Diagram ruck, 3/L-ton, uxi, hi -
ruck. 3/u~ton, Lxi, W/

Diagram Truck, 3/L-ton, Lxl, w/C,
Trailer. l-ton, 2W, Cargo
Trailer, l-ton, 2W, Cargo

DHagranm Truck, 3/L-ton, Lxk, W/C,
Iraller, l-ton, 2W, Water Tank, 250 Gal (G)

Diagraa Truck, 3/L-ton, Lxi, #/C, W/Ma (3)
Howitzer, 105mm, M2A1, on Carriage M2A2 (G)

Diagraam 37 Truck, 3/L=-t-n, Lxk, W/C, W/#n (3)

Trodler, l-ton, 2%, Cargo (G)

Disgraas 38 Truck, 3/L=ton, Lxi, W/C, ¥/Wa (G)
Trailer, l-ton, 24, Water Tank, 250 Gal.

-

T'ruiler, 1-%ton, 2W, Water Tank, 250 Gal.

Diagraa 35 Truck, 3/L-ton, Lxh, W/C, #/® (G)
Trailer, 2-ion, 2W, Ammunition, M10 (G)

Jlagraa LS Track, 3/L-ton, Lxh, W/C, W/Wn (G)
Yan, STmm, on Carriage M1A3 (3)

Dlagras Ll Mruck, 3/L-ton, Lxh, #/C, #/¥n (G)

L.5, Wultiple, T66 (G)

o, ®/C, W/fn (G
2w, Utility, Pole Type,
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-

{

Lras
Traclor in 8
30 LB e
actor 18d
Tractci’s méo., :

30 b"‘An -
>

L-"P,.Utfe'-\[‘
Diagrar ub i w7

-
C.pagsengsr, <¥&.
. ten, uxu A8

Diagram L7 e o

L o1 rawlar LYF®s

agr Trastor, LTR s m-g;u.— e
o uht te 1 AR :u.,

Load Spreaders

*RUCTIORS

FORTH INSTHULLSL 5

2. DIAGRAMS SETTING
SELECTED TIPE 1CAD3 *
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(o]

QP

O‘
0 s ¢
L.VAM
(&)

v
H«)‘v‘ . W

\ 9 |
e
r

ks
"
—
-~
>
b
»
>

o\o'
\
o
[
o
(o)

Location oft

Be P
Ft Axlg

Ft Axld

R. P., Distinctive Reference Point for spotting wehicle; (G) indicates vehicle at
;ross weight; (N) indicates net weight and (GLC) indicates gross lesc crew.

ADDITIONAL INFORMATION

\
o |
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oar of Tront spring




THiS PAGE IS UNCLASSIFIED

THIS PAGE IS UNCLASSIFIED

[ ]

1.,«
|

|

(Diagram 18)
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— "
Description of Vghicla Vehic -, Location of:

Fac!

T

‘- ILLJ,

67865 |
Howitzer, 75MM, On Carrisge M8 (G) |Fwd lAxle LoLol
Truck, 1/L-ton, Lxl () At Ft Axle 109025
Howitzer, 75MM, Cn Carriage M8 (G) |Aft Axle 51948 |

Truck, 1/L-ton, Lx: (N) Aft Ft Axle

* R, P,, Distinc. ;ference Point for spotting vshicley (' .

gross weigh ; iicates net weight and (GLC) indicates gross less

ADDITIONAL T)FORMATION
Fosition loading ramps (Sec I)
Fosition winch equipment (Sec I)
Fosition winch truck and prepare to winch (Sec I
Stow truck ver nd cover frame
Back truck int sition (No 1)
Winch howitas No 2) into position
Back howitzer (No L) into position
Set brakes on truck and chock springs (Sec III)
Lash as indicated (Sec III & IV)

tow loading ramp and winch equipment

P

OV ~NONWE W
N N N N s Nl N Nt St ot

P o~~~ o~ o~

.

D |AW EO 13526.
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t, &t bumper counectlion

ront, at bunper connection

left sid

sla%

Carrisge,

third perforation

left side, first perforation

o, first perforation

t side, above trail spade

»

at junction with bumper

function with bumper

3 junction with bumper

ft side, at junction with bumper

a left axle

oft rear spring, forward ccnnection

ght reer spring

trailer hitch

of trailer hitsh

n:
(D1

v

;g:nm 19)
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above trail spade

bove trail spade
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20
5
*fo
3 Y
=0
..ol
2p
;{ o
x [0
> r o
Description of Vehicle Vehicle| Location of:
| Facing
‘ R, P, % Sta 0, |_Moment,
1 1/li-ton, 2%, Cargo (G) Axle 26.8 127.5 1050 | 28375
2 /L-ton, Lo (1 Tt Axle|LO  |37.7 2L50 | 92365 |
| “
| ke
1

|

il

* R, P,, Distinctive RaferenCu-}bint for spotting vehicle; (G) indicates vshicle at
gross weight; (N) indicates net weight and (GLC) indicates gross leoss crew.

ADDITIONAL INFORMATION

(1) tosition lo (Sec I)

(2) Install win (Sec I

(3) Fosition winch truck and pre-
pare to wminch (Sec

(L) Winch trailer into position

(5) Stow truck cover and cover frame

(6) Back truck (No 2) into position

(7) Set brakes and chock springs on vehicles

(Sec III)
Lash as indi
{9) Stow ramp and m

eqij

rry

ted (Sec III & IV)

-

ment

Diagraz
L2

|IFIED IAW EO 13526.
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i spring

bove rear spring
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Description of Vshicle

L1 .bcw g 1
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ove rear spring

t, at bumper

nt, at bumper

L

ont, at bumper

nt, at bumper

t bumper

at bumper

bove rear spring

bo 2 rear spring

(Diagram 21)

AW EO 13526.
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<
"
=
>
b
bl
>

= .
¢?uhiclb[ Location of:

e ————— i

|
|

- e 1 |
ieferance Point for zpotting wehiecle; (C) indicates vehicle at
cates net weight ana (GLC) indicates gross less crew.

ONAL
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1 Y 20
i L
T 20 - -
Y 29.2 e
S R 5L A
| 2.5

|
i - G N i
| — & 2 o . ;
| 3 | b P »
— T | [ Frans, ¢
| R 29.2 —
B T
| W29.2 —
!
| P30
e st i
b & B
W 37.7
| R 37.7 e
1 .
| Y 1E
Iy
: Rl
. A
| i 490
—————— ]
|
| !
J P L5
3%
| R 42,2
B e
T o D
- K& ek
U 42,2
| W L0.6
| — ey
| R L0.6
T e ——
| w19 R
1 A 47.0
| R L7.8

ehicle
r«ar
ef rear
~nt
front
1 ette
lunette
unette
at lur=tte
left rear
riz rear
‘ht front
ght 1
3 ft front
9y
3
ht
ar
e ‘
= — = ]

-
-
1 r. soring

"ear spring (Diagram 22)

IFIED IAW EO 13526.
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Vehicle

right front, at bumper

1 ~na
oumper
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at!
Description of Vehicle ation of1

Sta
3T

35

L9

f_‘_r‘f‘_

e e e v o e e e s .
erance Point for zpotting wehicle; (G) indicates vshicle »
@3 net weight and (GLC) 4indicates gross lossc crew.

ADDITIONAL INFORMATION
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at exhaust pipe
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Iter
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x
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L 3
=
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SSEE SRS !

rerance Point for zpotting h ; (G) indicates vehicle

icates net walght & (GLC) dicetas gross less crew,
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Uriven (N)
Driven (N)

Driven (N)
n Driven (N)

|
_—

e e e = e = SRR

v¢ Roferente Point for spotting vehicle; (G) indicates vehicle at
icates net weight and (GLC) indica‘es gres= loss crew.

ADDITIONAL INFORMATIOH
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ky loft rear

rk, right rear

.1 0
2240

_2240

_ 2240

left front
right front

_1eft rear

right rear

o P R N e

_Fork, right front _

Fork, left rear

Fork. right rear
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Attach tc Vehicle

Freme, at bumper, left front

-y

Freme, et bumper, right front

Spring, left frent

Spring, right front
Axls, right rear
Axle, léft rear

Frame, ieft rear

Frame, right rear
Trailer hitoh
Trailer hitch

e e e e e e |

_(Diagram 26)
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—3

a
o
=
[
(-
>
>
2

- . o 7 [o ?Iou-.tion of:
Description of Vihicle | -

——— g ——

p——— —

1 | Truck, 3/u~to

° | Truck, 3/u

————— g

v-__+., = vM_‘f- —t _-__l‘___,...LA_ SRl

—e— ,_,,+A_, ——

} EEN————
e i ———— —

3 <3 S =5 - % - : Y o A : r >\ e
R. P., Distinctive Referencs Point f pot 4 n s (C) indicates vehl
gross weight; (N} indicatss net weight

I

ADDITIONAL INFORMATION
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left side

right side

right rear

left rear

rear

1t rear

loft rear

(Diagram 27)
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Location of: |
e =

Ty 4 3ta ic, G, |Weight!| Moswn

Tl nl o
yghicle
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Description ¢ 7 Vehicle Location of:

s — B, P. 4 Sta
Truck, 2/h-ton, LxL, W/C, W/ (G Ft axle| 2L.7
Launcher, Rocket, L.5", Multiple Axle 38

T66E2 (G)
Launcher, Rocket, L.S5", Multiple Axle Lub
| T66R2 (G)

1

-

—

4

L 1 ot

* R, P,, Distinctive Roference Poirt for spotting wehicle; (G) indicates vehicle at
gross weight; (M) indicates net weight and (GLC) indicates gross less crew.

ADDITIONAL INFOIMATION

Position loading ramps (Hv duty)(See I)
Position winching equipment (Sec I)

Stow truck cover and cover frame

Drive truck into positicn in aireraft

Position winch trk and prepare to winch (Sec I)
Winch launcher (No 1) into positioa

#inch launcher (No 3) into position

Set brakes on trk and chock springs (Sec III)
Lash as indicated (Sec III & IV)

Stew loading ramp and winch equipment

L L L Lo L L L
OVO~IOWMEWN
e e St N M S N S o

—
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right side, TR
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pove rear Spricg




THIS PAGE IS UNCLASSIFIED

[en 1=t |
\Va Y -

4

|
N
- kn

v
‘—l 2

1
|

e

|
t

{ =]




indicate=

a
fal
—
29
-
wn
w
A
-
O
z
-

PAGE 1S

THIS




THIS PAGE IS DECLA

THIS

THIS

bove rear spring

PAGE
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e rear 5pring

o N =

F: I- . |
R S
| 1 |¥ 406
P4
B U 39.2
AE LS
e 1
NELRBSE, AN
| T 37
| ] -
! T 35
R SN e
; U 35,9 >
e BT
| W 35.9 :
et
_—+_;-;-.31:. w
[P os
f | W 34
Y 377
L__si_éj—”“‘”'Ai
P 32. - =
| Y 32,
W s

T 2G.9
4 Mo 0o
f——
| U 29
—— S
—_—t
| W 28
—_—————
¥ 24
——————
| R 24
— ——— g

— - —
Y
i
. =

above rear spring

» right rear

left rear

— ——

—
17 ae .
t side

i W R
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e
Description of Vehicle | Vehicle | Location of:

| — ——

|_1[Gun, 40mm,

— . - —" = - = A |
P., Distinctive Referance Point for zpot vehicle; (G) indicates vehicls
gross weight; (N) indicates net waeight and (CGLC) indicates gross less crew.

ADDITICNAL INFORMATION

\ce
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right side

> board, left side

rear

nitch chain, left side

hiteh chain, right side

left rear

Bumper, right rear
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