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The Douglas XO2D-1

by Nicholas V. Karstens and Robert E. Williams

arly in 1933, theU.S. Navy wes inter-

ested in procuring a new, single-float
amphibious scout-observation biplane. It
was to replace the Vought 03U Corsair
series as a standard scout-observation
biplane aboard U.S. Navy battleships,
cruisers, and aircraft carriers. In June
1933, contracts were issued to Curtiss,
Douglas, and Vought for three prototype
designs from which one would be selected
for production. All three designs, the
Douglas X O2D-1 (BuNo 9412), the Curtiss
X0O3C-1 (BuNo 9413), and the Vought
XO5U-1 (BuNo 9399), were powered by
550-hp Pratt & Whitney R-1340-12,
9-cylinder air-cooled radial engines.

The X02D-1, last of the Douglas bi-
plane designs, was a two-place sesqui-
plane amphibian of conventional design.
The airframe structure was al metal,
covered by a mixture of doped fabric and
aluminum.

The fabric-covered wings of the
X02D-1 had aslight sweepback. Thelower
wing was sx feet shorter than the upper
with a much narrower chord. Hinged at
the rear spar, the wings were folded back
manually and secured for shipboard stor-
age. This was made possible by anchoring
therigging wires at their inboard ends into
the hingefittings, allowing the wing units
to fold without losing their rigged posi-

tions. Triangular wing-folding gap covers
were rubberized fabric with trailing-edge
adjustable cables to keep the covers taut.

Severa high-lift devices were studied
before arriving at the fina configuration.
Wind-tunnel tests on models were con-
ducted at the Cdlifornia Institute of Tech-
nology, and 33 test flights were made with
various devices installed on a Moreland
Trainer parasol monoplane. Among the
designs tested were free air or "park-
bench" ailerons, spoilers of various types,
up-only ailerons, and severa aileron/flap
combinations.

The final design consisted of large chord
ailerons at the tips of the upper wing only,
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with hydraulically operated all-metal split
flaps from the ailerons to the center sec-
tion, and full span all-metal split flaps on
the lower wings. When the flaps were
lowered, a specid linkage drooped the
ailerons to further reduce the landing
speed. The ailerons had limited move-
ment in the lowered position. All movable
control surfaces were static-balanced,
fabric-covered aluminum structures, while
the elevator trim tabs were all metal.

The X0O2D-1 fuselage had metal form-
ers and stringers over a welded steel tube
frame. The forward part was covered with
removable aluminum panels for easy ac-
cess to vital accessories, and a semi-mono-
coque al-aluminum structure made up
the last 91 inches, carrying al-aluminum
horizontal and vertical stabilizers and
capped by a metal tail cone. The midsec-
tion of the fuselage, like the wings, was
fabric covered. The two-place tandem
cockpit was enclosed by a sliding green-
house canopy much like that on the
X0O-46. The cockpit arrangement was con-
ventional, with pilot controls and instru-
ments in front. Radio equipment, a flex-
ible .30-caliber Browning machine gun,
and flares were in the rear. One novel
feature was a compact navigation chart-
board and plotting protractor which re-
tracted breadboard style into the front
cockpit instrument panel when not in use.

The XO2D-1 was fitted with an am-
phibious undercarriage with two retract-
able main wheels incorporated in the main
float. They were operated hydraulically by
a hand-operated pump in the front cock-
pit. A retractable tail wheel was normaly
locked in the neutral position. For ground
maneuvering, the tail wheel could be dis-
engaged to caster by pulling a cable in the
pilot's cockpit. This mechanism gave con-
siderable trouble during early tests. Two
auxiliary floats were located near mid-span
of the lower wing in early designs, but
were moved outboard to the wingtips in
the final configuration. A small rudder on
each side of the main float, installed flush
and hinged at the front like miniature
dive brakes, gave directiona control in the
water.

A retractable tail hook under the fuse-
lage could be lowered for carrier landings,
and a catapult hook protruded from the
flush-riveted bottom of the main float.

Armament consisted of one fixed
.30-caliber model M-2 Browning machine
gun firing forward, and another, covering
the aft sector, on a flexible mount in the
rear cockpit. One bomb rack under each
lower wing carried one 116-pound demoli-
tion bomb each. For practice, a specid
bomb rack under the left wing only could
cary 10 Mk IV practice bombs.

The X0O2D-1 was completed in March

One of the three contenders in the 1933 U.S. Navy amphibious scout-observation biplane compe-
tition was the Vought XO5U-1 (BuNo 9399). Both it and the XO2D-1 lost out to the Curtiss XO3C-1.
(Vought Corporation via N.V. Karstens)

The XO2D-1 at Clover Field, Santa Monica, on the day of its first flight.  Directional control while
taxiing was difficult due to the narrow track of the main gear, a high center of gravity, and touchy
brakes (later corrected). (MDC via Bob Williams)
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1934, and first flown from Clover Field on
the afternoon of March 27. It was piloted
by Douglas-Northrop test pilot Edmund
T. Allen, who also made the test flightsin
the Moreland Trainer. Flight characteris-
tics were generaly good. Some adjust-
ments were needed on the controls, but
the brakes and tail wheel were the major
problems. The brakes locked up repeated-
ly by just alight touch on the pedals while
taxiing, causing the tail wheel to rise up
about two feet before rebounding on the
runway. Repeated impacts sprung the
plating on the main float and caused a
three-inch tear near the stern. Also, the
brakes could not be operated differentially
for ground steering.

Fifteen test flights were made, each
followed by minor fixes, between March
27 and April 11. The water test portions
were conducted at San Pedro Harbor April
4 on Flight No. 4. With flaps one-third
down the firg water landing was very
normal with no excessive spray. The sec-
ond, with two-third flaps, gave aconsider-
ably smoother and softer impact. The
third was with full flaps and still further
reduction in spray and impact. During
taxiing, the water rudders were effective
enough to turn the airplane at al angles to
the wind. On takeoff the airplane got up
on the step very quickly, but accelerated
dowly from that point on. (Mote about
that in Navy tests.) During takeoff, due to
crosswind conditions relative to the test
recorder camera position, awing float was
forced deep in the water, but with very
little noticeable drag. After completion of
company tests, the XO2D-1 was shipped
to Anacostia, D.C., for Navy trias, arriv-
ing there on April 23, 1934.
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The XO2D-1, with lower surface flaps down and ailerons drooped 14 degrees, boasted full-span flaps.
(MDC via Bob Williams)

Although it was to operate from battleships and cruisers, the wing-folding requirement was for restricted
size elevators and storage aboard aircraft carriers. (MDC via Bob Williams)



Bad luck plagued the XO2D-1 during
Navy acceptance trials. The Navy, too,
noted that "takeoff in smooth water was
dow and difficult with radical heeling
after the plane was on the step and before
lateral control weas attained." They recom-
mended "that the airplane be equipped
with an adjustable propeller as were the
XO5U-1 and the XO3C-1 airplanes.” In a
memo aweek later, they stated that “the
availability of a controllable pitch pro-
peller for this airplane is being investi-
gated." Less than three weeks after arriv-
ing at Anacostia, an engine change
became necessary when the number three
cylinder head burned through. Two days
later, on May 11, the airplane nosed over
while attempting an emergency water
landing near Anacostia. The right shock
absorber strut stop failed, causing a com-
plete disengagement of the right landing
gear so it could be neither retracted nor
landed on. Immediately after salvage, the
X0O2D-1 was disassembled, &l fabric was
removed, and all parts thoroughly washed
with fresh water.

Rather than ship it back to Santa
Monicafor repairs, the aircraft wes trucked
to the Brewster Aeronautical Corporation
in Long Island City, N.Y., where a more
thorough cleaning was accomplished and
repairs were made under Navy inspection.
At the same time back at the factory,
Douglas rebuilt the elevator trim tabs to
the length shown on the drawing, which
was about half the original length. Brew-
ster also took care of a number of squawk
items. New instruments and a new engine
were furnished by the government.

After repairs were completed, the
X02D-1 was returned to flight status on
July 7, 1934. Service trials were then con-
tinued by Detachment Five of Experimen-
tal Squadron One (VX1D-5) at NAS Nor-
folk during August and September. It was
then returned to Anacostia for additional
trials which lasted until March 1935.
While trials were being conducted, the
Navy changed its requirements for all
future shipboard aircraft: They were to be
convertible land or float planes without
the amphibian feature. Therefore, the
three competing aircraft were outfitted
with plain floats for the remainder of the
sea trids, the wheel landing gear tests to
be accomplished on the first production
aircraft.

During dl this testing time many
memorandums were going between the
Nava Board of Inspection and Survey, the
Chief of the Bureau of Aeronautics, the
Inspector of Naval Aircraft at Santa
Monica, and Douglas Aircraft Company.
One such memo contained a page of
"defects" that would make the XO2D-1
unacceptable as a sarvice type, and fur-
thermore three of the items would prevent
acceptance as an experimental type. Mean-
while, Douglas was making redesigned

Pilot's instrument panel with chartboard and Mark Il aircraft protractor pulled out for use. (MDC)

The XO2D-1 wings were hinged at the rear spars, each side folding up and aft as a unit without affecting
the rigging. Wing lock mechanisms on the front spars were operated by a crank which was stowed in the
left forward fuselage. (MDC via Bob Williams)

The XO2D-1 seen pulled up to the beach at Anacostia during amphibious trials. Mooring rings attached to
the nose of each outrigger float facilitated handling. (MDC via Bob Williams)
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parts for some previous squawks and
endeavoring to get them installed. It was
finally decided to let Douglas fly the plane
back to Santa Monica and make al of the
recommended changes.

During the flight back west, the Doug-
las pilot experienced trouble with a rough
engine which was fully inspected when it
arived at Santa Monica by the Pratt &
Whitney representative and recommenda-
tions made for clearances of spark plug
wiring from exhaust manifolds. Douglas,
meanwhile, dismantled the aircraft, where
subseguent inspection showed evidence of
genera corrosion and the necessity for a
rather complete overhaul besides the
Naval recommended changes to put it in
good serviceable and acceptable condi-
tion. However, Douglas, knowing that the
Curtiss plane was selected for production
and that the XO2D-1 would be surveyed
anyway at completion of the trials, offered
to drop the project and forego final pay-
ment, 70% of the contract price having
been paid. The Navy agreed and author-
ized shipment to NAS San Diego. The air-
craft was trucked there on September 13,
1936, where the engine, instruments, and
other usable items were removed. Stricken
from the Navy inventory on October 31,
the airframe was shipped in December to
the nava aircraft factory in Philadelphia
for structural tests.

The XO2D-1 was manufactured at the
same time as the DC-2 and shared some of
the same structural design concepts. The
X02D-1 was short-lived, lasted a little
over ayear, and logged a total of 86 flight
hours. The DC-2 evolved into the DC-3,
many of which are operating today after
untold millions of flight hours.

The Curtiss XO3C-1, the winner, was
built in production as the SOC-1 Seagulll,
using the R-1340-18 engines, with deliv-
eries starting on November 12, 1935. Pro-
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Rare photo of the XO2D-1 taking off from the water during service trials. (MDC via Bob Williams)

The elevators were reworked after the first flight to shorten the span of the trim tabs 40%. The two dark
rectangles on each side of the fuselage by the cockpit are flush-covered recessed steps. The fuselage
design looks very clean. (MDC via Bob Williams)
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BuAer canceled the amphibious requirement during acceptance trials at Anacostia and tests were
completed with plain floats. The XO2D-1 is seen on plain floats after repairs following the crash caused
by a defective landing gear. (MDC via Bob Williams)




The XO2D-1 sat high off the ground on very narrow track gear, which made taxiing difficult. The wings
were locked in the stowed position by latches on the outrigger floats engaging sockets on the lower aft

fuselage sides. (M DC via Bob Williams)

This view of the XO2D-1 shows some interesting design features. The lower wing chord was only about
half that of the upper, and the aft fuselage was all metal. The center fuselage, like the wing, was fabric-

covered metal frame construction. (MDC via Bob Williams)

Left side view of the XO2D-1, April 19, 1934. The left water rudder can be seen flush mounted between

round access plates at the rear of the main float sides. (MDC via Bob Williams)

duction totaled 135 machines (with floats)
and then 40 more land-based SOC-2s with
the R-1340-22 engines, followed by 83
SOC-3s which had interchangeable land-
ing gear. After modification in 1942, the
planes fitted with arrester gear were desig-
nated SOC-2A and SOC-3A. The nava
aircraft factory built 64 of the Seagulls.
Three final Seagulls for the Coast Guard
were built by Curtiss.

The Curtiss SO3C, a new replacement
monoplane, had a somewhat unsatisfac-
tory operational career and was withdrawn
from service in 1944. The SOC Seagulls
that were till in existence were restored to
operational status and provided yeoman
sarvice until the end of WWII.
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