MR Jan, 194z

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

WARTIME REPORT

ORIGINALLY ISSUED
January 1943 as
Memorandum Report
GENERALIZED SELECTION CHARTS FOR BOMBERS POWERED BY
TWO, FOUR, AND SIX 3000-HORSEPOWER ENGINES
I. CAPACITY AND ECONOMY

By Maurice J. Brevoort, George W. Stickle, and Paul R. Hill

Langley Memorial Aeronautical Laboratory

Langley Field, Va, F'LE COPY

To be returnad to
the files of the National
/ / Advisory Committes
for Asronautics
Washingion, D, C,

NACA

WASHINGTON

NACA WARTIME REPORTS are reprints of papers originally issued to provide rapid distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are now unclassified. Some of these reports were not tech-
nically edited. All have been reproduced without change in order to expedite general distribution.

L= 672




=672

MEMORANDUM REPORT

for the
Army Alr Forées, Materiel Command
GENERALIZED SELECTION CHARTS FOR BOMBERS POWERED BY
WO, FOUR, AND 3IX 3000~-HORSEPOWER ENGINES
I, CAPACITY AND ECONOMY
By Maurice J. Brevoort, George W. Stiekle, and Psul R, Hill
| INTRODUCTION

This paper 1s a continuation of reference 1, uWhich 1&g
part of the stﬁdy of the relationship of bomber parameters to
bomber performance (references 2 and 3), The data of refer-
ence 1l are used to show the cargo which can be carried at
various ranges and the pounds of cargo which can be carried
per pound of fuel,

The assumptions, selected parameters, and equations

<2y

applying to the original report apprly without change to the

supplement, All range performance figures are for the maximum

lift-to~drag condition, It is also assumed that the gasoline

*and bombs are completely interchangeable. Thils assumption
requires that part of the bomb load’'be distributed inside the
wings for shorterange operation if a design load factor of 4
is to be maintalned.

The selection charts of the mailn report are reproduced
in two parts in the supplémeht, and the powef'ioading of the

charts has been extended. tqg 30 pounds. per horsepower,




USE OF SELECTION CHARTS

Performancq selectlon charts are présented in figure 14.
e R R e A ST A S o
distance. Part II gives :the maximum range with no bomb load
and gives.the disposable load which includes the gasoline,
oil, and bombs.

Figﬁres 15(&), 15(b), and 15(c) show plots of cargo
capacity (which 1s made up of gasoline, dil, and bombs)
plo£ted against the ranéé for bombers with several power
loadings and a take-off distance of 4000 feet. These plots
aré made by graphical integration assuming that the éargo is
carried one~half of the range. The end points for these
curves are given In the selection charts. It may be seen
that these cupyves are nearly stralght lines for low power
loading and they are slightly concave for high power loading.
If the shépe of these curves is observed, a good estimate of
the curve of range versus cargo for any bomber on the selectlion
chart may be drawn. By the use of these curves many ins
teresting examples may be wofﬁed out in regard to cargo and
economy for a glven mission,

Cargo Cépécity

By the use of the graphibally'integrated curves, such as
those ofifigurellg,»the curves *{figy 16(a), 164b), 16{c), 17{a),
19(w), 17(c), 18(a), 18(b), and 18(c}) 'of constant cdargo

capacity for fixed ranges were drawn, These charts show



that the bomb capacity is almost entirely dependent upon -the
power loading. Wiﬁg loading has a small effect except at
the lowest wing loadings where the bomb capaclty suffers
sharply.

It should be remembered that these airplanés are-all
calculated for a design load factor‘of 4 arid when the gross
weight i1s increased the structural weight 1s also increased
to maintain this design load factor, This 1s mentlioned to

-

contrast it to the case of a given airplane's being overloaded
by adding cargo dlrectly. Such a procedure glves an even
more rapid increase with power loading than is shown in the
figures.
Economy

By the use of figures such as figure 15, the amount of
bombs divided by the gasoline and oil may be computed.
Pigures 16(d), 16(e), 16(f), 17(d4), 17(e), 17(f), 18fd), 18{e},
and 18(f) are charts giving the ratio of bombs to gasoline

and oil. This ratio attains importance when the supply

(6]

problem becomes critical, as in the case of an air base obtain-
ing its supplies by air transport. These charts are built on
the assumption that the bombs and gascline are interchangeable.
The importance of power loading is again shown by these
charts and the effcct of wing loading 1s more marked than on

the cargo-capacity charts. In contrast to the cargo-capacity

charts, there is an optimum power loading between 20 and




26 pounds per hors Jepower. The optimum wing loading for .

economy ranges from 40 to 65 pounds per square foot and is

for the families of boribers .powered by 2000-horsepower

engines (reference 3),

Langley Memorial Aeronautical Lahoratory,
National Advisory Committee for Aerorautics
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Figure 15(b).

argo capaclty of bombers powered by two

Flgure 15(a).

- Cargo capaclty of bombers powered by four
3000-horsepower engines, L000-foot take-off.

3000-horsepower engines, LO0OO-foot take-off.
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- Cargo capacity of bombers powered by six

Figure 15(c).

0-foot take-off.
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3000-horsepower engines,
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Figure 16(a). - Bomb capacity with two 3000-horsepower
engines, 1000-mile range.

~horsepower

-mile range.

1,000
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Bomb capacity with two 3000

Figure 16(b). -
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Figure 16(c). - Bomb capacity with two 3000-horsepower
engines, 6000-mile range.
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Figure 16(e). - Bombs/gas aﬁd oil with two 3000-horsepower
00

0-mile range.
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Figure 16(f). - Bombs/gas snd oil with two 3000-horsepower
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Figure 17(c). - Bomb capacity with four 3000-horsepower
engines, 6000-mile range.

A?wiy{/ Z

T e e e rr

£

3
{ { 1 $2iaes
2P 2% [«F =
1

24 E104 Hr. e

1
1
i
T
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Figure 17(e). - Bombs/gas anc- o1l with four 3000-horsepower
engines, L000O-mile range.

|
)
|
|
|
|
\
J

' |
|
|

| |
|

|

| |

' I

| |

E . 1

1 j 1‘1A ?f?lh

| i : i I

| I ! it it s i s e i s

| Figure 17(f). - Bomb d oll -

1 mrad5es"BoodLaaT angar 2000 orseporer




Figure 18(a). - Bomb capacity with six 3000-horsepower
engines, 1000-mile range.
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Figure 18(b). - Bomb capacity with six 3000-horsepower
engines, 4000-mile range.
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Figure 18(c).

- Bomb capacity with six 3000-horsepower
engines, 6000-mile range.
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Figure 18(d). - Bombs/gas and oll with six 3000-horsepower

engines, 1000-mile range.




L4000-mile range.

- Bombs/gas and oil with six 3000-horsepower
engines,

Figure 18(e).

Figure 18(f). - Bombs/gas and oil with six 3000-horsepower

engines, 6000-mile range.



