Pratt and Whitney's R-2800 cu in Engine

Pratt and Whitney's R-2800 cu in. (45.9 L) was America's first 18 cylinder radial, the Double Wasp.
Much smaller than the world's only other modern eighteen, the Gnome-Rhone 18L of 3,442 cu in.
(56.4 L), it was nevertheless more powerful, and heat dissipation was correspondingly more of a
problem. This meant that, for the R-2800, the cast or forged cooling fins that had served so well in the
past had to be discarded. The cooling fins needed were so thin and fine-pitched that they had to be
machined from the solid metal of the head forging. All the fins were cut together. A gang of milling
saws was automatically guided as it fed across the head so that the bottom of the grooves rose and
fell to make the roots of the fins follow the contour of the head. The results were worth the trouble as
it was a case of designing an engine component that could only be made by a new method and then
keeping everything crossed until the new method proved to be practical. In addition to the new head
design, the Double Wasp had probably the most scientific baffling yet to direct the flow of cooling air,
more so even than the excellent arrangements on the Ranger inline air-cooled engines.

2,000 hp was obtained from the R-2800 with 1 hp/1.4 cu in. (43.6 hp/L) of displacement. In 1939,
when the R-2800 was introduced, no other air-cooled engine came close to this figure, and even
liquid-cooled ones barely matched it. The designing of conventional air-cooled radial engines had
become so scientific and systematic by 1939 that the Double Wasp was introduced at a power rating
that was not amenable to anything like the developmental power increases that had been common
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with earlier engines. It went to 2,100 hp in 1941 and to 2,400 late in the war, but that was all for
production models. Experimental models, as always, were coaxed into giving more power, one fan-
cooled subtype producing 2,800 hp, but in general the R-2800 was a rather fully developed
powerplant right from the beginning.

It was exclusively a powerplant for fighters and medium bombers during the war, being used in the P-
47 , the F6F Hellcat, and the F4U Corsair , and also in the B-26 and A-26 twin engine mediums.
Post-war its reliability commended its use for long-range patrol planes and for the DC-6,
Constellation, Martin 404, and Convair transports. This last application is noteworthy, since these
were twin-engine craft of size, passenger capacity, and high wing loading comparable with the DC-4
and the first Constellations.

Two engines were all right for transports with the DC-3's moderate wing loading, and the high wing
loading of the DC-4 was safe enough when there were four engines, but all that weight with only two
engines seemed like tempting fate. However, the Convair engineers knew what they were doing.
(Those at Martin, and those who tested the Martin for government approval, didn't; the Martin's wings
failed from fatigue after a while.) The Convairs were just as good in their way as the four-engine
transports. A well engineered installation and good controls were probably what made the difference.

When the USA went to war in December 1941 there were very quickly some major changes in
philosophy. Such long-established engines as the Cyclone and Double Wasp were re-rated on fuel of
much higher anti-knock value to give considerably more power. Perhaps the most outstanding
example was the great R-2800 Double Wasp, which went into production in 1940 for the B-26
Marauder at 1,850 hp and by 1944 was in service in late model P-47 Thunderbolts (and other
aircraft) at a rating of 2,800 (experimental) hp on 115-grade fuel with water injection. Of course, all
engines naturally grow in power with development, but a major war demands the utmost performance
from engines fitted to aircraft whose life in front-line service was unlikely to exceed 50 hours' flying,
over a period of only a month or two.

In peace time the call was for reliability over a period of perhaps a dozen years. And of course a pilot
in combat has no time to fiddle endlessly with a fistful of engine controls in order to maintain the
optimum engine operating conditions, and bearing in mind the rate at which aircrew had to be
produced in wartime he probably did not have the knowledge of how to do this either.

Specifications:
Pratt and Whitney R-2800 Double Wasp

Date: 1939
Cylinders: 18

Configuration: Double row radial, Air cooled
Horsepower: 2,000 hp (1,491 kw)

R.P.M.: 2,400

Bore and Stroke: |5.8in. (146 mm) x 6 in. (152 mm)

Displacement: 2,800 cu. in. (45.9 liters)

Weight: 2,350 Ibs. (1,068 kg)
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Twin Wasp's displacement was 1,830 cubic inches. It produced 1,000 hp at 2,600 rpm for takeoff.

Pratt & Whitney Aircraft, East Hartford, Conn., the engine manufacturing division of the United Aircraft
Corporation, produced and delivered approximately 1,300 engines during 1936. All were in the higher
horsepower classification, ranging from the 420 hp Wasp Junior to the 1,000 hp Twin Wasp. The total
number of engines produced since the organization of the company in 1925 exceeded 11,000.

Basically, two types of Pratt & Whitney radial air-cooled engines were in current production, at the
beginning of 1937--the nine cylinder single-row type and the 14 cylinder double-row type. Included in
the first group are the Wasp Junior, the Wasp and the Hornet, and in the second, the Twin Wasp
Junior and the Twin Wasp. Improvements in all those models made possible higher horsepower
ratings both for take-off and for cruising.

Considerable development in the double-row engine type was announced during the year at the time
when the 1,000 hp Twin Wasp was offered for service. This development period extended back to
1929 when the company first began its double-row engine experimentation. Much interest for both
commercial and military service has been shown in Pratt & Whitney's two double-row engines, and
more than 1,000 of them have gone into service to date. The company stated that "advantages of the
double-row power plant for aircraft are evident. Large displacement is possible with no increase, but
actually a substantial decrease, in frontal area. This lends itself to plane design whether it be multi-
engine or single-engine. The use of smaller cylinders permits greater crank speeds which in turn
contribute to smooth operation and the smaller, more frequent power impulses further contribute to
smoothness and long life."

Distinctive and exclusive design features of current Pratt & Whitney engines included completely
automatic valve gear lubrication, automatic mixture control, and improved cylinder head finning, which
together with patented pressure baffles, provided maximum cooling and minimum fuel consumption.
The policy of the company was based on the belief that future requirements for both military and
commercial service will call for more horsepower than was available in 1936. Pratt & Whitney
announced that the two-row type has the same possibilities for future development as the single row
engine had a decade ago, and company engineers were working on the development and test of
larger models of the two-row engine.



Basically, Pratt & Whitney engines were divided into five distinct groups: The Wasp Junior, Wasp,
Hornet, Twin Wasp and Twin Wasp Junior. In each engine group there were a number of different
engines, each with a separate rating, but the general specifications of all engines in each group were
identical. While Pratt & Whitney's available engine list contained a large number of units not referred
to here, nevertheless, those which are discussed were the latest models appearing on their current
production list at the beginning of 1937.

The Wasp Junior had a displacement of 985 cubic inches, an overall diameter of 46-3/4 inches, and a
bore and stroke of 5-3/16 inches. It could be had with either a geared or direct drive, the former
weighing 800 pounds bare and the latter 596 pounds bare. The geared form, Model SC-G, the
company reported, produced for take-off 600 hp at 2,850 rpm and delivered 525 hp at 2,700 rpm at
8,000 feet as a maximum power for continuous cruising. It had an overall length of 45-3/4 inches, a
compression ratio of 6.7:1, and a blower ratio of 11:1, and 87-octane fuel is specified. Model SB was
a direct drive Wasp Junior delivering 450 hp at 2,300 rpm for takeoff. Its maximum power for
continuous operation was 400 hp at 2,200 rpm at 5,000 feet. Its overall length was 42-1/8 inches,
compression ratio 6:1, blower ratio 10:1 and fuel specification 87-octane. Model TB was rated at 420
hp at 2,200 rpm at sea level and operated on 80-octane fuel, with a compression ratio of 6:1 and a
blower ratio of 8:1.

The Wasp modei SIHI-G provided 600 horsepower at 2,250 rpm with a displacement of 1,344 cubic
inches.

The Wasp group had a displacement of 1,344 cubic inches and an overall diameter of 51-7/16;
inches. Its bore and stroke were 5-3/4 inches and it also could be procured in either the direct drive or
geared form. The bare weight of the former was 798 pounds, and of the latter, 883 pounds. Model
SIHI-G provided 600 horsepower at 2,250 rpm for take-off. Its compression ratio was 6:1, blower gear
ratio, 12:1 and 87-octane fuel was specified. Model S3HI, a direct drive engine, was rated at 550 hp
at 5,000 feet. It operated on 80-octane fuel, had a compression ratio of 6:1 and a blower ratio of 10:1.

Three engines in the Hornet group in current production had a displacement of 1,690 cubic inches, a
bore of 6-1/8 inches and stroke of 6-3/8 inches. The bare weight of the geared versions was 1,015
pounds and of the direct drive, 920 pounds. Overall diameter was 54-7/16 inches. Model SIE-G
permitted 800 hp at 2,300 rpm for take-off, and its maximum power for continuous operation was 750
hp at 2,250 rpm at 7,000 feet. It had a compression ratio of 6.5:1, blower ratio of 12:1 and operated
on 87-octane fuel. Model S2E-G had a similar take-off rating but its power for continuous operation
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was 750 hp at 2,250 rpm at 2,500 feet. It had a compression ratio of 6:1, a blower ratio of 10:1 and
also operated on 87-octane fuel. Model S5E was a direct drive Hornet rated at 700 hp at 2,050 rpm at
6,000 feet. It had a compression ratio of 6.5:1, blower ratio of 13:1 and a fuel specification of 87-
octane.

The Wasp Junior, Wasp and the Hornet were nine-cylinder single-row radials, while the Twin Wasp
Junior and the Twin Wasp were 14 cylinder radial air-cooled power-plants of two-row design.

The cylinders of these latter engines were arranged in two banks of seven cylinders each and were
staggered for the purpose of adequate cooling. The Twin Wasp Junior had a displacement of 1,535
cubic inches while the Twin Wasp's displacement was 1,830 cubic inches.

Twin Wasp Junior Model S2A4-G was rated at 700 hp at 2,500 rpm at 8,500 feet. Its overall diameter
was 44-1/8 inches and its overall length 53-1/4 inches. It was a geared engine weighing 1,070
pounds and operating on 87-octane fuel; compression ratio, 6.7:1, blower gear ratio, 10:1.

Twin Wasp Model SB-G also was a geared engine with a bare weight of 1,265 pounds. It produced
1,000 hp at 2,600 rpm for take-off and 950 horsepower at 2,250 rpm at 5,000 feet as a maximum for
continuous cruising. Its bore and stroke were 5-1/2 inches and its overall diameter was 48 inches. Its
compression ratio was 6.7:1 and its blower ratio, 12:1 while its fuel specification was 87 octane.



