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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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K Lexington Project Report #129 

Subject: Aircraft Configuration 
Source: Leonard Sinclair Hohhs, Philip Taylor 
Place % Lexington 
Date; August l8, 19^^^ 
Notes hy: Charles Marion 

SUMMARY 
• ' i i . — I l l 

The cost and difficulty of producing the engines envisioned hy the 
Lexington Project were discussed. Hohhs estimated a cost of $25,000,000 
for medium compression ratio machinery. The figure was set at still less 
than $50,000,000 for the high compression ratio, open-cycle machinery. Borth 
Taylor and Hohhs felt that the huge 500,000-pound size of airplane shotild 
he avoided if possible. Matters of tactics, strategy and national resources 
were briefly considered. 

DISCUSSION 

Mickley explained the following relation used in his calculations. 

Wpp 
T 

I = Specific impulse 

P e.c '* Density of air entering compressor 

Hobbs said that compressor and power plant machinery for the Lexington 
cycle should cost about $25,000,000 and could be in a flying machine in 
three years. 

Taylor doubted the practicality of Nate Price's turbine plan. Said 
,'' Price wD\ild "never"reach the performance goals he had set. Agreed with 
« Hobbs' estimate of cost for order of magnitude. 

' Hobbs said the cost estimate on high pressure ratio machinery (50:1 
or 40;1) was less than $50,000,000. Perhaps $10,000,000 should be added to 
the $25,000,000 cost of lower pressure ratio machinery. 

Hobbs indicated that there are three basic problems involved in nuclear 
aircraft;. 
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(a) Shielding \ 

(b) Reactor ' / 

(c) Control 

These problems look tough but not tuisolvable. Also, can the nation 
afford a 500,000-pound airplane? That is, cost and v\ilnerability may make 
the article simply unusable. Shielding is the thing that forces the use of 
a huge airplane. Therefore the shield problem seems vital. 

Keim stated next the vulnerability of an airplane depends on: 

(a) Gasoline 

(b) Radiators 

(c) Liquid lines, etc. 

(d) Low speed. 

Would the nuclear airplane be much tougher than fonker airplanes? * 

Hobbs said that in the past there was IjLttle difference at altitude * 
between liquid and air*cooled fighters. However at low altitude in anti
aircraft fire, the air-cooled airplanes were very considerably less vulner
able. 

t 
Hobbs stated that predictions as to the nature of future war are very 

uncertain. He quoted Gen. Spaatz and others as having been quite wrong 
about the tactics they expected to use in the last war. 

Both Taylor and Hobbs agreed that saiall antiaircraft defenses would 
be of little use against such a 500,000-pound airplane as envisioned. 

Hobbs was asked as to the use of Mach 0.9 nuclear-powered airplane as 
a reconnaissance plane. He believed that there would be little use for 
such a slow plane. On the other hand, interception would be very diffi
cult. At high speed and altitude with "weather" present, today's inter
ceptor planes and radar are not very effective. The fighter pilot is at 
a psychological disadvantage against the heated and pressiirized bonibers. 
P-80'B were a disappointment against B-29's even with their 100-m.p.h. speed 
advantage. Hobbs added definitely that the bomber should be made to fly 
as fast and high as possible. 

Hobbs stated that Germany failed in two main respects: 
• • / 

(a) Use of V-2 and other advanced weapons 

(b) Change-over to Jet-fighters 

They dismpted their fighter production so that their numerical inferiority 
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became fatal. Also they incurred the maintenance problem of Jets, the 
production of three engines to one of the old types, and the transporta
tion of much more fuel in a fuel-starved nation. 

He feels strongly against the discard of proven weapons for new ones. 

Taylor contrasted the load on the nation's economy of these $25>000,000 
power plant machinery programs with the development of 500,000-pound planes. 
He said also that the towed-plane system looked much more attractive than 
the development of such a huge plane. 

Various ramifications of the towed-plane system were briefly dis
cussed: 

(a) Projecting fighters — "horse" acts as aircraft carrier 

(b) Refueling the towed plane 

(c) High performance of towed plane when cut loose, etc. 

Hobbs felt that there was a definite question of how much efficiency 
could be achieved in very high compressor pressure ratio machinery. The 
medium CER machinery is definitely practical, and the high CER is probably 
also. 

Taylor indicated that a program shoiild be designed to build many 
nuclear aircraft components and to conduct much research. Decision as to 
the exact configuration woiild be reserved until necessary. No really 
costly program would be undertaken until much more evidence is available. 
The national economy should not be strained until this decision can be 
made intelligently. No specific machine shoiild be selected at present. 
Another study should be made in two years. One of the greatest bottle
necks is personnel, since there would be a great need for excellent 
people to develop each of the machines envisioned. 

Drew suggested a reactor program that would develop an experimental 
reactor to give the answers as to what is the best type of machine. That 
is, the materials problems could "be investigated more thoroughly On this 
one reactor. This reactor would not be for any specific aircraft design. 

Hobbs suggested that the nuclear-power investigations should be 
pushed regardless of present airplane feasibility. Probably the machinery-
problems should not even be started now until the reactor program is in 
better shape. He estimated that if the reactor problem were to take nine 
years from the present time, the 1)-0:1 compressor should be started in 
about 1 - 2 years. 

Taylor said the reactor people (materials) will really decide the 
problem. In the meantime, power-cycle studies would be valuable and could 
be used to help steer the reactor workers in their investigation. 
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Hobbs said the Boeing B-52 (at i|-50,000 lb,) should give a good cost 
estimate. Original figures are available althoiigh the Air Force has cut 
down size, etc., since the original study. None of the costs seems to 
be in the range of one billion dollars. 

Both Taylor and Hobbs seemed very anxious to get away from the huge 
airplane size. The difficulty of development was stated to vaiy as the 
cube of size. The length of time needed was said to run to twice the es
timated figure. 

The limit for development of special, expensive weapons exists. This 
is a limit in terms of mscti-hours, trained personnel, facilities, etc., 
which the national economy can afford. Costs for typical programs follow: 

Guided-missile program -- $100,000,000/yr. for 10 years, 
NACA $ î 8,000,000/yr. (65OO people) 

Hobbs said the power plant is the simplest part of the program. The 
materials problem is the bottleneck here and in conventional airci^ft. 

Hobbs concluded that the engineering development of the power plants 
envisioned is not more than a difficult problem. At present there is not 
machinery large enough for the Job to be done properly. However, ntw 
machinery can be made. 




