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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 #119 

Subject: Meeting with 1. P= Manganlello and Abe Sllveratein on Aircraft 
Design and Power Plant Analyaia 

Notes bys W. C> Cooley 
Date: August 10, 19it.8 
Plac e: Lex ington 

Abe Silverstein commented that it was foolish to talk about 1,000,000 
pound airplanes„ The maximum reasonable weight would be about 500,000 
pounds Mlcklejr doubted that a plane much smaller than 200,000 or 300,000 
pounds could be built because the small reactor size would impose a high 
uranium requirement„ 

Yan Zelm commented on the possibility of an unmanned tug airplane 
•cowing a parasite airplane on a cable at a distance of 3000 feet. Hia 
tug airplane would be a flying-wing design with a wing loading of 58 
pounds per square foot, and a lift-drag ratio of 15= 

Silverstein commented on the design of a plane to meet the same oper
ating specifications; namely, an altitude of 30^000 feet at a Mach number 
of Oo9^ using a awept-back wing configuration,, Thia design had no pro
visions for a landing gear, and it was proposed to land on a rail car 
having a twenty or thirty mile tracks The landing speed would be approx
imately 180 miles per hour. The wing is good structurally despite its 
high aspect ratio because no lemding gear cut-outa or fuel tanks are pro-
\ided„ An airplane lift-drag ratio of 1? should be obtainable., It was 
estimated that the structural weight might be 331̂  of the gross weights 
Silverstein questioned the ability to obtain a critical Mach number of 0„9 
with a flying wing of 10^ wing thickness. It was concluded that the power 
plant picture is not essentially different for van Zelm's design with a 
lift-drag ratio of I5 and a structural weigjit factor of 27=5^ as compared 
to Silverstein*s design with an L/D of 17 and a structural weight factor 
of 35^. 

In discuaaing poaaible lift-drag ratioa, Silverstein quoted values of 
20 for fuselage-wing combinations without a tail, and L/D values of about 
18 with a tailo He does not expect lift-drag ratios greater than 25 using 
boundary-layer control Goldstein's airfoils, designed for removal of the 
boundary layer by suction, require a high thickness ratio which means a 
low critical Mach number„ Appreciable power is required to remove the 
boundary layer. 

Zacharlaa asked about the maneuverability requirement of a nuclear-
powered airplane to permit evasive action„ Silverstein commented that 
probably no evasive action would be attemptedo The aaaumed ultimate load 
factora were 3.9 g for van Zelm'a flying-wing design, and 5 g for Silver-
stein's awept-back wing version„ Silverstein commented that proposed super
sonic fighter aircraft with ranges of 1000 to 2000 miles would make a 
nuclear-powered bomber at 30,000 feet and M = 0.9 a "dead duck"„ Van Zelm 
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mentioned the possibility of towing a fighter escort in addition to the 
manned parasite airplane. Silverstein commented that supersonic aircraft 
with lift-to-drag ratios of 10.5 at a Mach number of 1.5 might be made. 
He proposed that the towed airplane be aerodynamically clean and without 
a power plant. Van Zelm believed that a power plant would be desirable 
for tactical reasons. A chemical turbojet power plant in the towed air
plane would allow high speed over the target area. 

In discussing the landing problems, it was proposed that the tug 
airplane could land on a skid, rail car or landing gear, and that the 
towed airplane could use a skid or a conventional landing gear. 

Professor Newell of MoI.T. arrived at 11:00 a.m. and was questioned 
concerning the aircraft structural design. He estimated a wing structural 
weight of 25 to 30 pounds per square foot for Silverstein's airplane 
design. He commented that the wing design would probably be based upon 
maneuvering loads and not upon accelerations aaaociated with landings or 
take-offs. 

Zacharlaa questioned whether the decelerations associated with a 
skid landing would be excessive. A deceleration of 10 feet per second 
was quoted as a standard value for a hetrd-brake landing. It was believed 
that longitudinal deceleration aaaociated with a akld landing would be 
lower than this value. It was pointed out that a landing gear might be• 
required to facilitate ground handling. 

Silverstein commented that the towed airplane is probably the best 
bet because of the low shield thickness required. An airplane config
uration using a high aspect ratio is desirable in order to obtain high 
life-drag ratios. A cylindrical fuselage allows the largest available 
volume with a minimum of skin-friction area. 

Manganlello transmitted the results of the NACA power plant and 
allowable shield thickness calculations. These data are now in the 
Lexington Project library. The NACA results essentially confirm the 
results obtained at Lexington. 
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