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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Lexington Project Report #130 

Subject: Meeting with Withington of Boeing Aircraft, Col. Demler of 
A.E.C, Washington, Col. Wassell and Col. Reichst of Wright 
^ Field 

Notes hy: J. H. Klein 
Date: August l6, 19k8 
Place: Lexington 

Two main topics were discussed: (l) "The Concentrated Loading 
Prohlem", which is complicated hy the fact that a nuclear-powered air
craft has essentially the same landing weight as take-off weight and 
therefore has a very high landing speed, and (2) "The Feasibility of 
Towing". 

W. van Zelm of the Lexington personnel gave a typical design for 
a nuclear-powered aircraft: 

Gross weight 
Wing loarilTig W/S 
Velocity 
Altitude 
CL 
Area 
Aspect ratio 
Span 
Thickness ratio 
(L/D) optimuni 
(L/D) maximum 

Wing 
Tail 
Body 
Fixed Equipment 

= 
= 
~ 
= 
= 
= 
e 
B 

= 
= 
— 

Weight 

Launching & Landing Prov. 

ij-00,000 lb. 
58 Ib./sq. ft. 
0.9 M 
39,000 ft. 
.25 
6900 sq.. ft. 
4.0 
166 ft. 

1(4 
15.25 
15.5 

Breakdown 

Weight 
lb. 

42,750 
1,470 
8,125 
7,250 
6,000 

~ 65,600 

Per cent 

10.7 
.4 

2.0 
1.8 
1-5, 
16.4 

(Does not include power plant 
weight or installation weight) 

Total useful load 11,000 
76,^^0 
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Weight 
l b . Per cent 

Power Plant weight installation 323,400 
10?̂  for P. P. installation 32,350 
P. P. & Shield, Ducts, Exchanger, 
etc. 291,150 73?̂  

Thrust required = 26,200 lbs. 
Allowable power plant weight = 11,18 lb./lb. thrust 

Withington commented on Boeing's work for RAND in this field (Boeing 
document D-9163). This work consisted of a series of integrated, optimized 
plane designs for nuclear-powered turbojet, conventional t\n:bojet, ramjet, 
and propeller-driven aircraft for the purpose of performance comparisons. 
They have investigated the effect of changing wi3ag loading, size and aspect 
ratio; all their planes had a high aspect ratio. 

For their nuclear-powered airplane they assumed a reactor plus shield 
diameter of I5 feet providing thrust througji a conventional turbojet power 
plant. They found, for heavy loaded planes, that 60^ of the gross weigjht 
was available for the power plant. For lightly loaded planes, 40^ of the 
gross weight was available for power plants (power plant includes reactor, 
shield, turbojet unit,vand all necessary coolers and ducting). Withington 
did not feel that the concentrated loading was a serious problem. The 
Boeing B-47 design is similar, in that it carries all gas in the fuselage. 
The high aspect ratio wing for concentrated loading can be built, but a 
large percentage of the gross weight is in the wing (approximately 30^). 
For delta wings (van Zelm design) at speeds approaching Mach number 1, 
there are large center-Of-pressure shifts on the wing, and there is no 
tail available to compensate for this. The wing, therefore, must be de
signed to operate well removed from the critical. 

This study of Boeing's was based on conventional present-day practice 
for unrestricted airplane operation. They got specific power plant weights 
on the order of five pounds of power plant weight per pound of thrust. 
Boeing found that there were practical size limits on building large air
planes due to the weight effect. For conventional aircraft 600,000 potmds 
seems to be the region of maximum efficiency from an aerodynamic and r 
structural point of view. Above this gross weight the wing becomes so 
large that the percentage of gross weight in the wing begins to go up 
again. 

Withington felt, and the Air Force representatives concurred, that 
belly landings were feasible and that landing fields would not be bottle
necks. Withington felt that some Improvement in airfoil characteristics 
might be obtained by cambered rather than symmetrical airfoils, but that 
the principal parameter for high-speed flow was thickness. 

Two airplanes with an aspect ratio of 4 were considered: 



Gross Wt. W/S Wing Wt. Wing Area Wt./sq. ft. 

400,000 lb. 34.3 63,300 11,670 5.42 
400^000 lb. 58 42,750 6,900 6.20 

which came from extrapolated compilations by van Zelm. Reichert felt 
the method of extrapolation and the resulting figures seemed reasonable. 
Withington felt that at high speed a certain margin must be left for 
maneuverability over the maximum performance configuration, as to L/D, 
C-, aspect ratio, etc. 

It was suggested that the outer wing panels be made expendable and 
be used to supply landing support. The landing attitude due to the low 
aspect ratio would be on the order of 20° nose high. Also the plane 
might be landed in the water. 

Withington presented graphs relating aspect ratio, range and speed 
for a tailed airplane (see figure l). For a non-tailed airplane, per
formance should be much better, but tests showing center-of-pressure 
shifts as much as 205& indicate that a tail might be necessary. With no 
tail it would be necessary to allow a higher percentage of gross weight 
for the wing. Withington's figures for nuclear-powered aircraft showed 
a maximum of 60^ of the gross weight for power plant weight. He felt 
that van Zelm's 72^ might be high for a flyable airplane. The visitors 
all agreed that van Zelm's aerodynamic approximations looked quite reason
able. 

Tow Parasite-Plane Problem; 

Reichert agreed with van Zelm's approach to this problem. Van Zelm 
had been using 105& as a safety allowance for an airplane's conical wake, 
15^ might be better. Van Zelm's drag calculations were felt to be sound. 
Reichert described the actual machinery for present-day air-to-air re
fueling. The possibility of fueling the parasite from the "horse" was 
brought up. The question of radioactivity in the fuel has not been 
considered. With such refueling facilities available, the actual attack 
plane (parasite) could have high performance (50,000 feet Mach number I.5), 
while the "horse" might be capable of Mach nimber 0.9. Present refueling 
rate is about 3OO gallons per minute. 

The problem of "hooking on" looks rather difficult. The idiip in 
the cable increases markedly with the cable length. It will probably 
be necessary to approach the "horse" fairly closely for a long enough 
period to hook on. Reichert, Withington, and Wassell all thought that 
the cable introduced very little additional vulnerability to the tow 
combination. The possible use of cable-cuttijag fighters does not seem 
as though it would be effective. 

The question of towing one or more fighters along with the bombing 
plane behind a single tug plane was also discussed. Over the target it 
is very desirable to have fighters that can compete with short-range 
enemy fighters, and this possibility sounded very promising to the Air 
Force representatives. ITie question is really whether the fighter fire
power or additional speed is more valuable to the attacking bomber. 
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Aspect Ratio, Range, Mach Number 
(Tailed Airplane) 
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