PREPRODUCTION YAO-1 Mohawk numbers one (right background
number two aircraft is shown about two weeks prior to rollout.
aireraft and an S2F-3 anti-submarine warfare plane. Grumman has begun tooling

) and two (center) take shape at Grumman’s Bethpage plant. The
Aircraft visible in right background include a WTI-2 early warning
for the 35 AO-1s to be built starting January, 1960.

Mohawk Shows Good STOL Capability

By Barry Tully

" Bethpage, N. Y.—Tirst Army turbo-
prop aircraft, the Grumman YAO-1
Mohawk tactical observation plane,
demonstrated good short ficld and low
altitude performance at the company’s
Peconic River facility.

The two-placc twin-engine aircraft,
intended for rough field opcration, will
carry acrial cameras, side-looking radar
or infrared mapping cquipment for its
tactical observation mission.

The aircraft was flown from a taxi-
wav by Grumman test pilot Ralph
Donnell to demonstrate short-field take-
off, high-specd and single-engine fly-
overs, slow-flight and a short-field land-
ing. ]

Turning Radius

The twin-turboprop aircraft demon-
strated  its extremely small turning
radius and, with wing slats and flaps
extended; showed its ability to “hold”

over a ground position by flving a tight '

figure cight pattern.

The short landing capability of the
Mohawk, which touches down at 55
kt., is enhanced by reversible pitch
propellers. _fitted to the Lycoming
'53-L-3 turbine engines. By applying
full reverse pitch power upon touch-
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down, and vigorously braking. Donnell
brought the 11,000-1b. aircraft to a
stop in approximately 300 ft.

Although the prototype aircraft docs
not contain any surveillance equipment,
Grumman says the flight test instru-
mentation weighs more than its opera-
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MOHAWK takes off with 25 deg. flap setting. When flaps are extended, the section out-
board of the engine nacelles acts in conjunction with the ailerons for increased lateral
stability at low speeds. The aircraft is intended for rough field operation.

tional equipment. Empty weight of the
aircraft 1s 8,000 Ib.

“The two aircraft now flying are the
first of nine YAO-ls that Grumman is
building for the Army under a $22
million contract. The last YAO-1
model is slated for completion in De-
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ARMY markings and olive drab color of number two YAO-1 are for purposes of aircraft
demonstration. The aircraft will be repainted in high visibility red and white test colors.
Semi-planform view accentuates large plastic canopy and aircraft’s 5.3 aspect ratio wing.

cember, after which Grumman will be-
gin production of 35 AO-1 aircraft un-
der a sccond $22 million Army contract.
"The program is being administered for
the Army by the Navy’s Burcau of
Aeronautics.

Conceived as a joint Army-Marine
aircraft, the Mohawk is now being de-
vcloped solely for the Army. The de-
parturc of the Marines from the proj-
cct, a move dictated by Defense
Department  cconomy  measures, has
influenced the design of the aircraft.
Onc change was the dropping of a

water-ski landing gear which would en-

able the aircraft to land on the water
and taxi to a beach at a minimum
speed of 20 kt. (AW Mar. 3, 1958,
p- 83). The Army decided that it did
not nced this capability, so it was
dropped in favor of a less complicated
snow-mud ski. This ski has a drag
penalty of 6 kt. when retracted.

Design Distinction

Another design distinction between
Marine Corps and Army aircraft is that
the Marines are permitted the use of
tactical ground support aircraft whereas
the Army is not. This means that since
the Marinc Corps is now out of the
project, anything that looks like a bomb
rack or rocket rail on the aircraft is
likely to draw fire from other branches
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of the Defense Department for usurp-
ing another service’s mission. The air-
craft, incidentally, does exceed the
5,000 1b. weight limitation imposed
upon Army aircraft as does the 26,000
1b. de Havilland Caribou.

During the design stage of the air-
craft the empennage was changed from
a T-tail to the present three fin con-
figuration. Wind tunnel tests indicated
a lack of single-engine control with the
single fin and rudder. The asymmetric
thrust forces could have been con-
trolled with a hydraulically-boosted
single-engine rudder assist which in-
creases rudder area, but the company
wanted to avoid this if possible.

Wind Tunnel

Wind tunnel investigation of a twin-
tail design found that it restored single-
engine control at the expense of direc-
tional stability which was lost due to
propwash effects. The addition of a
third fin and rudder proved to be the
answer to both problems, and still
maintain manual control. :

Grumman, in designing a STOL air-
craft, came up with a 5.3 aspect ratio
wing, large flap arca and wing slats.
The hydraulically-actuated slats work in
conjunction with the flaps. The flaps
have three positions: up; 25 deg. down
for takeoff and 45 deg. down for land-
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Saves 35% in weight and
exceeds torque by 45%

TORQ-SET

(NAS 1100 and 2000 SERIES)

at TORQ-SET's
comparatively shal-
low driving socket.
It makes possible
substantial reduction
in head height with
weight savings up to
35%. Still with no
sacrifice in strength
or tightness,

at the driver
bit, completely
forged in sin-
gle, one-piece
unit for added
strength, coined
to finished
dimensions for
extreme accuracy.
Driver and socket
mate perfectly
every time to give
you higher torque
values without bur-
ring and distortion.
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AmprHENOL's new Quick-Crimp Series BNC connectors®
obsolete just about every other BNC now on the market,
Here’s why: ’

1 QUICK ASSEMBLY Only three basic parts
(plus an optional boot) for you to assemble and
crimp, as compared to as many as ten parts in a
standard BNC! Assembly time is cut in half!

2 INCREASED RELIABILITY Critical assembly
operations have been eliminated; inspection is
easier, faster, reliable. Cable retention and strain
relief is greatly improved. Connectors are weather-
proof,

The Quick-Crimp family consists of 19 connectors: Plugs, Right
Angle Plugs, Jacks, Bulkhead Jacks and Cable Terminations.
Quick-Crimps mate with standard BNCs, Center contacts

are gold-plated, have aMpHENOL’s patented captivated contact®*
construction. Voltage rating is 500 V. peak,

VSWR is low up .to 10K mec.

®U.S, PATENT PENOING % kU.S. PATENT 2,870,420

Body Assembly, Ferrule Clamp
Nut Assembly, Outer Ferrule and Boot
~Only Four Parts to Assemble!

CONNECTOR DIVISION

AMPHENOL-BORG ELECTRONICS CORPORATION Chicago 50, Illinois

AO-1 Specifications

Wing span ....oovveiieeen.... 42 ML
Overall Tength v v e siesmene on 41 L
Tail height e wvsns snss 12 £6 8 im

Wing area .....esemensss 330 5q: ft
Aspect ratio .....iiiieieee... 535
Takeoff gross weight ...... 10,423 1b.
Empty weight ........... 8,000 Ib.

Powerplant (2)..... Lycoming T53-L-3
Takeoff power ...... 1,005 eshp. cach
Maximuin speed at 5,000 ft.,

military power, level flight... 275 kt.
Stall speed, landing configura-

tion, power on ...... swesnw DO K
Single engine control speed.... 64 kt.
Service ceiling ........... 32,500 ft.
Rate of climb ........... 3,000 fpm.
Rate of climb, single engine. 1,050 fpm.
Endurance at 200 kt., 5,000 ft. .. 2 hr.

ing. The propeller diameters cover
about 50% of the total wing span.

Increased lateral stability with the
flaps down was provided by making the
flaps outboard of the engines serve as
auxiliary ailerons. These flaps, called
inboard ailerons, do not extend more
than 25 deg. The inboard ailerons
move through 50 deg. of arc from 25
deg. down at ncutral aileron to 25 deg.
up at full up aileron. These inboard
ailerons are  the only hyvdraulically-
boosted control surfaces on the aircraft.
Other flight controls, including trim
tabs, are manually operated.

Speed Brakes

In addition to flaps and wing slats,
the YAO-1 is fitted with hydraulically-
actuated speed brakes which extend
from the sides of the fuselage. The
speed brakes will permit the aircraft
to plummet from its economical cruise
altitude of 25,000 ft. to tree top level.
This maneuver will be the Nohawk’s
most effective evasive action in the
event of attack by enemy fighters.

The straight and level top speed of
the Mohawk will be approximately 275
kt. and the designed service ceiling is
32,000 ft. Structurally the aircraft can
withstand positive Sg up to its design
limit speed of 390 kt. Rolling pullups
are limited to 4g. The flight-test pro-
gram has not progressed to the point
where any maximum limits can be
tested, but preliminary results are quite
promising.

Design stall speed of the AO-1 is 63
kt. power off and 55 kt. at 10% normal
rated power both at landing weight of
9,423 1b. TFlight experience indicates
that these speeds are on the high side.

Grumman guaranteed takeoff over a

50-ft. obstacle at 10,423 1b. gross weight.

and 64 kt. single-engine control speed
in a distance of 655 ft. Landing over

-a 50 ft. obstacle at 9,423 1b.: gross

weight is guaranteed to be within 776
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ft. Again performance of YAO-1 num-
bers onc and "‘two indicate that these
cstimates are conscrvative. The guar-
antced cruisc of the Mohawk is 2 hr.
at 200 kt. :

The Lycoming  T53-L-3  turbine
which powers the Mohawk is rated at
1,005 cshp. This power range is morc
suitable for helicopter application, for
which the T53 was chicfly intended,
rather than for military aircraft, but
the engine suited the AO-1 design well.
Sclection of the T53 for the Mohawk,
the engine’s only fixed-wing application,
resulted in a $7.6 million production
contract for Lycoming.

Engine Details

Grumman cngineers have, thus far,
been pleased with the cngine’s per-
formance and reliability. The T53-L-3
is a single-stage free-type power turbine
with an  axial-centrifugal compressor
driven by a single-stage turbine and an
external annular vaporizing combustor.
The turbine develops 960 shp. and ap-
proximately 100 .1b. of jet thrust on
takeoff at a gas producer speed of 26, -
590 rpm. and a prop shaft speed of
1,678 rpm. Gear ratio between the
power turbine and propeller drive is
12.46:1.

Engine anti-icing is accomplished by
passing  hot compressor bleed air
through the engine mlet struts and inlet
guide vanes. The threc-bladed Hamil-
ton Standard Hydromatic propeller is
full-feathering and has reversible pitch.
Prop swath diameter is 10 ft. The com-
plete engine and propeller powerplant
package is interchangeable between
the left and right wings.

" The YAO-1 prototype aircraft are

64

built with two methods of starting
engines—the primary one a conncction
for attaching an air hose from a ground
turbine, and an electric starter-generator
for inflight starts. In practicc, how-
cver, the starter-gencrator powered by a
24 v. nickel-cadmium battery proved
so effective that the production AO-1s
will be built without the air hose fitting.

The cockpit is designed to provide
maximum visibility forward and down-
ward. Scating is side-by-side and cngine
controls are mounted on a center
pedestal. The AO-1 is fitted with a
control stick and rudder pedals on the
left side only. However, control linkage
and a stick socket are located on the
right side so that the aireraft can be
quickly converted to a dual-control air-
craft for training or checkout purposcs.

In operational aircraft, location of sur-

veillance scopes on the right side neces-
sitates removal of the control stick.
Dual instrumentation also is available
for training.

The aircraft is fitted with rocket-
propelled - Martin-Baker ejection  seats
capable of safely ejecting personnel
from 60 kt. to the Mohawk’s maximum
airspeed. Scat is fitted with automatic
ceployment and seat separation devices.

Ejeation scats are dictated by both
the low-altitude tactical fiving for which
the aircraft was planned and the engine
location aft of the cockpit which
makes a conventional bailout with the
engines running virtually impossible.

Normal ¢jection in the Mohawk is
right through the overhead canopy.
The canopy can be jettisoned pneun-
matically, but it is not part of the firing
sequence. Grumman demonstrated the
cffectivencss of this manner of cjection

by cjecting anthromorphic dummics
through a Mohawk canopy at the Navv
Air Crew Lquipment Laboratory, Phil-
adclphia, Pa.  Grumman says this

- mcthod is safer than blowing off the

canopy because if the canopy jammed
and was only partially blown off, the
pilot’s head might contact a structural
bow on the canopy, which would causc
fatal injury.

The crew of the Mohawk is protected
from ground fire by -in. armor plate
floor and removable flak curtains fore
and aft in the cockpit. The plastic
windshield is 1 in. thick. Total armor
protection on the planc weighs 372 1b.

Production AO-1s will carry cither
side-looking radar (SLAR) or ‘infrared
mapping cquipment. The side-looking
adar, designed and produced by
Motorola, Inc., will be carried exter-
nally  on an  18ft-long cvlinder
mounted on the lower right side of the
fuselage.

Mapping Equipment

Infrared mapping cquipment, sup-
plied by Haller. Ravmond & Brown
of the Singer Military Products Divi-
sion, 1is carriced internallv.  The two
surveillance cquipments can be inter-
changed between planes, but cannot be
carried bv one aircraft.

The Mohawk’s acrial camera will be
a standard KA-30 camera supplied by

Chicago Aerial Industrics, Inc., with .

controls by Tepp Industries.  The
camera is located in the fuselage
beneath the wing and can be rotated

15 or 30 deg. left or right oblique trom
the cockpit. Night photography can
be accomplished with upward-cjecting
flares cairied by the aircraft. Two flare
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pods can be carried on cither side of
the fuselage at the trailing edge of the
wing with 52 flares installed in each.

Navigation cquipment includes an
electronic doppler navigation system be-
ing produced by Ryan for the AO-1
project under a $3.5 million contract.
The I 1285w displays
ground speed and drift angle on an
indicator and ‘can supply electrical out-
Juts of this data to mapping equip-
ment. Other navigational equipment
that will be standard on the aircraft is
Tacan, automatic direction finder and
IFL.

Fuel for the Nohawk is carried in
one self-sealing fuel tank located in' the
fuselage over the wing. Tank capacity
is 276 gal,; however, two Douglas 150-
gal. drop tanks can be carried on the
wings. Fueling is accomplished either
by 3-in. filler caps in the tanks or by
single point pressure fueling. Pilot and
shutoff valves in the main tank control
the flow of fuel from the wing tanks.
\When the transfer switch is on, the
main tank remains full until both drop
tanks are empty.

I'uel pressure is maintained by two

boost pumps which charge a main fuel
linc feeding both engines. Grumman
savs both pumps are necessary to supply
pressure in all attitudes; however, one
pump will keep the aircraft flying.
" T'he aircraft clectrical system is 28
v.d.c. with two parallel connected 300-
amp. starter-generators. T'he battery is
a 24, 3G-amp. hr. nickel-cadmium
tvpe. ILither generator is capable of
handling the electrical load. Alternating
current is supplied by two inverters
which furnish 115/200 v., 400 cps.,
a.c. power.

Grumman, in kecping with the com-
bat arca deployment of the aircraft, has
attempted to design maximum service-
ability and maintenance into the Mo-
Iawk. The avionic compartments of
the plane arc accessible through latched
doors on the fuselage within casy reach
of a man standing on the ground. The
main fuel cell can be readily replaced
by removing two pancls on the upper
“fuselage.

In addition to providing case of ac-
cess, Grumman has designed all major
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asscmblies to be interchangcable. Pow:--

crplant packages will fit Ieft or right
wings. Major landing gear components,
stabilizer, elevator and outboard fins
and rudders are interchangeable left
and right.

The complete wing panel including
engine nacelle is replaccable and wing
tips, horizontal and vertical tails and
fusclage nose and tail scctions arc re-
placeable as units.

Shipment by railroad or truck is pos-
sible by removing the wings at the
wing root inboard of the engines. This
is done by removing six bolts and brac-
ing the main landing gear.
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The landing gear is tricycle with a
360-deg. swiveling nose wheel. Normal
actuation is hydraulic with oune-shot
pncumatic bloswdown available in an
emergency. MWhen skis are fitted, the
nose wheel doors are removed. The
nose ski is then held closed by a spring
hungee to cover the nose wheel open-
ing. The main gear skis are more com-
plex in that a hydraulic actuator rotates
the gear 94 deg. inboard after takeoft
and prior to gear retraction. Ski tests
with the aircraft will take place at
Grumman this winter.

The flight test program has not de-
veloped any serious problems thus far,
the only difficulty being a slight tail
flutter which required smoothing the
surface of the vertical fins. Some work
also is being done on’ balancing the
controls to trim out any heavy stick
forces.




