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1.0 SUMMARY 

The Ryan Model 115 airplane design is a twin engine, low delta wing fighter- 

bomber designed for vertical flight operation from a take-off and landing rig. This 

airplane is the basic design to which other configurations are compared in the Ryan 

dispersed site fighter-bomber study. 

Airplane performance exceeds by a significant margin the mission requirements 

specified for the study by Contract No, AF 18(600) 1641 Task No. 27500, reference 

1.1 Climb performance, acceleration characteristics and maneuverability are out¬ 

standingly good. 

The aircraft controls are designed for operation in all attitudes from hovering 

to normal flight and for a spped range of 0 to Mach 2. 

Ryan has been able to achieve a minimum structural weight through the appli¬ 

cation of research in light weight structures and by eliminating conventional landing 

gear and high lift devices. 

The airplane is well adapted to production and the type of construction proposed 

is particularly adaptable to Ryan's manufacturing capability. Consideration has been 

given to maintenance and accessibility in the design of the airplane structure and 

equipment arrangement. 
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2.0 INTRODUCTION 

The purpose of this report is to present the principle features of the Model 115 

airplane design used in the dispersed site fighter-bomber study under Contract 

AF 18(600)1641 Task No. 27500, reference (1.1). 

It has been determined by Ryan studies that this configuration offen an airplane 

which meets the requirements presented in Paragraph 2a and 2b of Exhibit "A" to 

reference (1.1). The Model 115 design has been used as the standard of comparison 

for the Ryan dispersed site fighter-bomber study, reference (2.1). 

This report presents the design features of the aircraft, its performance capabili¬ 

ties, some data on maintenance characteristics, and general information on methods 

of production. 
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The required character I .tier of the aircraft to be used in the dispersed site 

fighter-bomber study are specified in Exhibit "A" of reference (1.1). These 

characteristics may be summarized as follows: 

1. Take-off and landing Vertical take-off and landing at 2,000 feet 

elevation on a 90° Fahrenheit day with minimum dependence on specialized ground 

equipment. 

2. Militar^lood: On. nude, weapon 0f |, goo pound, I8 |n<:hej 

in diameter, 60 inches long if carried internally, or 180 inch., long If carried 

externally. (Four Sidewinder or GAR-1 B type missiles shall constitute an alternate 

military load.) 

3. Bombing Methods: All weather bombing capability not required; visual 

methods to include "UBS" and dive-tos, techniques. 

4. Communication: AN/ARC-34 UHF 

5. Control and Guidance: AN/ARR-3» Data Link for the defensive mission 

only; AN/APX-25 IFF; provision for landing through a 300 foot overcast. 

Ö. Navigation Equipment: AN/ARN-21 Omni-range navigator or an APN- 

79 FAN Navigator. 

7. Performance: Speed - Mach 1.0 at sw |.v.| ^ b. reduced to 1 000 fp, 

if significant weight saving can be shown); Mach 2.0 at 35,000 feet; 

B. Almude: 60,000 feet; Radio, of Action (with nuclear nmopan) . 450 

nautical milas, basad on tha following rules and fuel allowances: 

a. One minute warm-up at military power. 

b. Take-off 

SECRET 
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c. Climb on course to best cruise altitude. 

d. Cruise out at best speed and altitude to target. 

e. Deliver weapon by dive-toss method assuming release at 20f 000 f««t. 

f. Climb on course to best cruise altitude. 

g. Cruise back at best speed and altitude. 

h. Fuel allowance for reserve and landing sufficient for time to penetrate 

weather plus that required for 15 minutes endurance at sea level. 

i. All fuel consumption increased by 5%. 

In addition fo (tie above requirement.. It I. required that the following mlulom 

be presented: 

1. A mission identical to the primary mission specified above except that the 

cruise and delivery portions shall be supersonic. 

2. A mission similar to the primary mission except the cruise and delivery 

•hall b® Performed sub-sonically at 500 foot altitude. 

3. Three missions similar to the primary mission except the distance which can 

be flown at 1,000 fps at sea level when the radius of action is 150 N.M., 250 N.M., 

and 350 N.M. must be shown. A “LABS" maneuver shall be performed to deliver the 

weapon. 

4. A ferry m!»ion of 2142 N.M. with on. In-flight «fueling operation prior to 

the point of no return. 

5. A ferry mlulon of 3,600 N. M. with on. In-flight refwllng operation at the 

point of normal maximivn range. 

SECRET 
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Studies hove been conducted by the Ryan Aeronautical Company over the 

past three years to determine the most desirable configuration and design of VTO 

aircraft. The results of these studies have been reviewed and re-examined in the 

light of the required military characteristics and mission described in Contract No. 

AF 18(600) 1641, reference (1.1). The design characteristics of the airplane are 

described in this report. 

Flgiffe 4.1 shows the general arrangement of this aircraft. The delta wing 

is chosen for Its favorable flight characteristics in transition. The delta wing is also 

suitable for the high speed, high altitude operation. The Model 115 has a moderately 

high fineness ratio and the area progression has been made optimum for the supersonic 

speed range. The low wing position represents the best compromise between struc¬ 

tural efficiency and stability. 

The General Electric J-79-GE-X207 has been chosen as the most suitable 

power plant. The use of two J-79 engines provides an allowable gross weight of 

28,571 pounds at takeoff and with a thrust to weight ratio of 1.05 under 2,000 feet, 

90 F conditions. Considering fuel used prior to actual takeoff, the allowable fully 

loaded gross weight is 28,914 pounds. 

The internal arrangement is illustrated in the Inboard Profile Drawing, Figure 

4,2. The removable nose cone houses rudar gear in the fighter version. The area 

behind the nose cone and ahead of the cockpit is the main electronic equipment bay. 

This bay also contains a portion of the 01^0010^: stabilization system. 
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The cockpit hoi been designed to USAF stondords. Conventional cockpit 

controls are used for both hovering and conventional flight regimes. 

The air conditioning system is located immediately behind the cockpit in the 

upper part of the fuse lege. This system provides for cooling or heating the cockpit 

and electronic equipment, as necessary. The air from the system Is exhausted Into 

the engine bay to assist In cooling the poorer plant. 

The area below the air-conditioning unit contains the liquid oxygen unit and 

serves as an auxiliary electronics bay. The AFSC 16 computer Is installed in this bay 

on the fighter version. 

The armament bay as shown in Figure 4.2 accommodates a 1,000 pound nuclear 

weapon and three removable fuel tanks. In lieu of the nuclear weapon and fuel tanks, 

four sidewinder missiles may be carried in launching tubes. 

The hydraulic system installation is illustrated In Figure 4.3. TWs system Is a 

3,000 psi, closed center, variable delivery pump control type. It is a completely 

independent dual system with both parts of the system continuously operating, providing 

optimum reliability and vulnerability characteristics. The hydraulic reservoirs and 

accumulators are Installed at each side of the fuselage near the rear of the armament 

bay. The hydraulic system operates flight controls, jet noxzle controls, air brakes, 

canopy and the landing mechanism. 

The electrical system derives power from two 20 KVA, 3 phase, 120/208V, 

400 cycle generators, one on each engine, driven through o constant speed drive. 

Electrical power operates the radar, other electronic gear, armament and the stabili¬ 

zation system. The small amount of DC current required for lighting, necessmy 

SECRET 4.4 



S
E

C
R

E
T

 

F
ig

u
re

 4
,3

 

R
E

P
O

R
T 

N
O

. 
1
1
5
1
8
-3

 

H
Y

D
R

A
U

LI
C
 

S
Y

S
T

E
M

 
IN

S
T

A
L
L
A

T
IO

N
 

S
H

E
E

T
 

I 
S

E
C

R
E

T
 

4
.5

 



S
E

C
R

E
T

 

í [ [ [ 

R
E

P
O

R
T
 
N

O
. 

1
1
5
1
8
-3

 

-+
 
-

h
 ■
 

•
u

-
 

^
 -

1
 

A
A
 

A
-

 

■' 
/

 

S:
 O
r
 
\
 '

 V
 ■ 

—
»

 

F
ig

u
re

 4
.3

 

H
Y

D
R

A
U

LI
C
 

S
Y

S
T

E
M

 
IN

S
T

A
L

L
A

T
IO

N
 

S
H

E
E

T
 

2 
S

E
C

R
E

T
 

4
.6

 



SECRET 

REPORT NO. N518-3 

currfnt control, ond ports o( the electronic s/stem Is supplied through o transformer 

rectider. A diagram of the power distribution of the electrical system Is shown In 

Figure 4.4. 

The power plant installation includes two J-79-GE-X207 jet engines mountad 

side by side in the fuselage over the wing. The engine exhaust nozzles are designed 

to divert thrust so as to provide control forces in hovering ond transition. A variable 

area, semi-circular, side inlet is provided for each engine. The major part of the fuel 

is carried in the wings with additional fuel in the fuselage. 

The landing mechanism, which attaches the airplane to the rig in landing and 

takeoff operations, is located in the bottom of the airplane under the forward port of 

the engine. An actuating cylinder extend, and retracts the mechanism and also acts a, 

a shock absorSer in landing. 

The dive brake Is located under the aft fuselage in line with the elevens and is 

used to assist in controlling air speed. This device is especially reinforced and is 

extended In landing to prevent the rear portion of the airplane from striking the landing 

platform. 
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Figure 4.4 

LH DISTRIBUTION 
PftNEL 

AC ELECTRICAL 
POWER DISTRIBUTION 
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5.0 WEIGHT AND PERFORMANCE 

''*ri *>* 

5.1 Weights 

The principal weight conditions of the Ryan Model 115 are as follows: 

Weight Empty 16,471 lbs. 

Useful Lead 12,443 lbs. (At max. gr. weight) 

Maximum Gross Weight 

Maximum Take-off Weight 

Structural Design Weight 

Combat Weight 

Landing Weight 

28,914 lbs. 

28,571 lbs. 

23,071 lbs, 

24,308 lbs. 

19,000 lbs. Mvh 75% fuel) 

The group weight statement is shown in Appendix 9.2. This statement includes 

an allowance of 88.5 lb. for an escape capsule. The electronic group weight includes 

an allowance ^f 40 lbs. for weather penetration equipment. The structural design weight 

is the take-off weight minus the weight of the bomb and fuel expended up to the delivery 

of the bomb. 

5.2 Performance 

The flight envelope of the Ryan Model 115 is shown in Figure 5.1. The basic 

mission is shown in Figure 5.2. The radius of action for the basic mission is 684 n.m. 

The supersonic dash capabilities are shown in Figure 5.3, and the subsonic, sea level dash 

capabilities are shown in Figure 5.4. The method of calculating performance is shown in 

Appendix 11.3 of reference (2.1). 

The speed and altitude capabilities of the Model 115 exceed the requirements 

of reference (1.1). The radius for the basic mission exceeds the required radius by 234 

miles. SECRET 
5.1 
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MODEL 115 
FLIGHT ENVELOPE 

TWIN ENGINE CONFIGURATION 
MAXIMUM RATING 

ICAO STD. ATMOSPHERE 

Figure 5.1 

.8 1.2 16 
MACH NUMBER 
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LOUER 15 MIN. 
PRIOR TO LANDING [\ 

CRUISE BACK AT BEST SPEED 
AND ALTITUDE 

VTT*' 

Figure 

RELEASE STORE 
AT 20,000 FT. 

WEATHER 
-■— 8,000 FT. PENETRATION # 0.50 MIN. TAKE-OFF 

TRANSITION AND ACCELERATION 

MIN.WARM-UP 
PRIOR TO TAKE-OFF 

-- 684 N M - 

BASIC MISSION PROFILE 
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TWIN ENSINE CONFIGURATION 

VARIATION OF DASH DISTANCE WITH CRUISE RADIUS 

AT SUPERSONIC SPEEDS AT ALTITUDES FOR 

MAXIMUM RANGE 

I.C.A.O. STD. ATMOSPHERE 
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AT A SUB-SONIC SPEED OF IOOO FT/SEC 

AT SEA LEVEL 

I.C.A.O. STD ATMOSPHERE 
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The supersonic dash distance is defined as that portion of the cruise radius 

which is conducted at Mach 1.6 or at Mach 2.0. The distance which may be covered 

at each of these Mach numbers versus total combat radius is shown in Figure 5.3. These 

curves cannot bo used to show the basic mission radius by reducing the dash distance to 

zero because the acceleration to supersonic speed, the supersonic climb, and the 

delivery portions of the dash mission cause discontinuities in the curves. 

Curves of subsonic, low altitude dash versus total combat radius, with and 

without target acquisition time, ore shown in Figure 5.4. The maximum radii which 

may be reached when the total mission is performed at subsonic speed and low altitude 

is slightly under 250 nautical miles. 

The thrust required and thrust available curves, shown in reference (2,1) 

indicate that the Model 115 would have low time to climb, low time to accelerate, 

and low radius of turn characteristics. 

A ferrying mission of 2,610 n.m. may be performed with one in-flight refueling 

at the point of no return, 790 n.m. from base. This ferry range exceeds the required 

range by 468 n.m. A ferrying mission of 3, 400 n.m. with one in-flight refueling at the 

point of normal maximum range, 1,580 n.m., may be performed. This range could be 

increased to 3,600 n.m. by reducing the 15 minute sea level loiter at the destination to 

a 2 minute sea level loiter. The gross take-off weight for the above mission is estab¬ 

lished by 90° Fahrenheit, 2, 000 foot altitude take-off conditions. 

SECRET 5.6 
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ThU airplane is designed to take-off and land with the longitudinal axis 

of the fuselage in a vertical position. Thus, it must be capable of stable, controlled 

flight at speeds varying from 0 to Mach 2 and at attitude angles from zero to ninety 

or more degrees. It is evident that stabilization and control systems, power plant 

installations, pilot accommodations and landing system designed for aircraft capable 

of only level flight are not suitable for this application. A summary of the design 

features of this aircraft affected by these and other special retirements are presented 

below. 

6.1 Stobi lizotion and Control 

The extreme range in flight speeds and flight attitudes of this aircraft necessitates 

two control systems. Conventional aerodynamic controls are used for high and medium 

speed level flight and jet reaction controls are used for hovering and for low speed 

flight where aerodynamic controls are ineffective. The pilot operates both systems from 

the conventional stick and rudder pedal cockpit controls. Both control systems are 

actuated by a fully powered, irreversible hydraulic system and incorporate artificial 

feel. This control system has been thoroughly demonstrated in the Ryan-built X-13 

aircraft. 

A stabilization system is required for the vertical flight regime to insure adequate 

hovering control. This stabilization system is also used to provide artificial stability 

during high speed flight. Ryan Report No. 11254-1, reference (6.1 ) presents the 

stability and control analysis of cn aircraft which is the same size and shape as the 

Ryan Model 115. The difference in weight and inertial characteristics of the two air- 

SECRET 6.1 
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croft ¡i not sufficiently large to result in a measurable difference in stability and 

control characteristics. A stabilization system design suitable for such an air¬ 

craft is presented in Ryan Report No. 11255-1, reference (6.2). 

6.1.1 Aerodynamic Controls. The high speed capabi 11 ty of this aircraft is the 

primary factor affecting the design of the aerodynamic control system. Roll and pitch 

are controlled by elevons. The rudder Is used for yaw control. A dive brake is pro¬ 

vided in an aft position under the fuselage, The elevens and rudder are controlled 

through a mechanical linkage from the pilot's cockpit controls to hydraulic servo valves 

at the actuating cylinders. Artificial feel is applied to both the elevon and rudder 

controls. The aerodynamic control system is illustrated in figure 6» 1. 

6.1.2 Jet Reaction Controls. In hovering flight, control forces and moments are 

developed by jet engine exhaust deflection and thrust variation rather than by aero¬ 

dynamic surfaces. Both aerodynamic and jet reaction controls are utilized in the latter 

part of transition to level flight, since aerodynamic controls become effective during 

this portion of the flight regime. Jet reaction control for pitch is accomplished by 

simultaneous deflection of the nozzles in the pitch plate; for yaw by a simultaneous 

lateral deflection of the nozzles; and for roll by differential pitch plane deflection 

of the nozzles. Thrust variation, effected by movement of the engine throttle, is used 

to control altitude and vertical speed. Figure 6.2 presents a diagram of the jet 

reaction control and automatic stabilization system. 

6,1,3 Stabilization and Control System. An integrated stability augmentation 

system is provided for all flight regimes of the aircraft. During the hovering and 

SECRET 6.2 
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Figure 6,1 
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transition phases of flight, the pitch and /aw axes are stabilized by signals from 

rate g/ros which provide damping, and inputs to lag rate integrators which provide 

approximate attitude references. Stick deflections generate command signais to the 

control s/stem causing changes in the direction of the engine thrust. The resulting 

control moments change the attitude of the airplane, thus producing horizontal 

components of force for horizontal translation. 

Compensation is provided to overcome the effects of the engine gyroscopic 

moments by providing lead signals from the pitch and yaw commands and cross-feeding 

these signals into the complementary control channels. 

Roll stabilization is achieved by means of a rate gyro, which provides dynamic 

damping, and also a signal to a roll lag rate integrator to provide roll attitude reference. 

Roll control is commanded through the pedals In hovering flight, Each time the pedals 

are deflected, the integrator is neutralized resulting in a steady-state roll rate. 

Thrust control is commanded by the throttles and is modified by an accelera¬ 

tion feedback through a lag rate integrator. This system attempts to maintain constant 

velocity along the airplane longitudinal axis, 

During conventional flight provision is made for artificial damping about all 

three axes. The conventional flight stability augmentation system mokes use of sensing 

components already available in the vertical attitude flight system. These components 

are used in a conventional manner to provide damping and permit control through mixing 

networks as required. 

SECRET 
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6.2 Power Plont 

Th. wld. range of Veedf and flight altitudes of the Model 115 imposes 

unique requirements in the design of the Inlet nozzle, cooling system, and fuel 

systems. The power plant Installation for this airplane Is Illustrated In Figure 4.2, 

the Inboard Profile Drawing. A summary of the design features of the power plant 

Installation is presented In the following paragraphs. 

6.2.1 Inlet Design. Each engine Inlet consists of a semi-circular .Id. scoop 

Incorporating a for. and aft moving conical spike. The Inlet area provide, a mam 

flow ratio of unity at Mach 2 at 35,000 feet altitude and maxim« engine rpm. 

Incorporated In the Inlet duct just forward of the front face of the engine I. a controlled 

area, by-pau door which encircles the outside periphery of the engine Inlet. A 

schematic diagram of the Inlet duct control system Is shown In Figure 6.3. 

At supersonic speed the oblique shock wave Is positioned by the movement 

of the conical spike, and mas. flow I. controlled by the sliding by-pa» door. At sub¬ 

sonic speed the movable cone is position«) to give a ma» flow ratio of unity at maxim« 

engine rpm. At part rpm the by-pa» door exhaust, exce» Inlet air post the engine into 

the engine compartment where it is utiliied for engine cooling. 

Auxiliary air for static engine operation is provided by allowing air to ent« 

through the landing mechanism door. A pardon of Ai, air flow, in a reverse direction 

through the full open by-pa» do«. The remainder of Ais air is u»d f« cooling a, 

described in paragraph 6.2.3. 

6.2.2 Nozzle Design, The engine exhaust nozzle, are double glmballed, spherical 

shaped, orea controlling device, which are capable of deflecting the ««gin. exhaust 

SECRET 
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stream In any direction required to maintain flight control during hovering and 

transition. The amount of deflection provided is based on requirements for control 

established by analysis of flight conditions and aircraft dynamics in hovering and 

transition. Bleed air from the engine compressor is directed through the nozzles to 

provide cooling. The cooling air is automatically directed to the nozzle segment 

which Is immersed in the jet stream. 

^-2.3 Engine Cooling System. Engine cooling Is accomplished by means of air 

flow through the engine compartments. Air is Introduced into the forward engine 

compartment from boundary layer bleed ducts and the engine inlet bypass doors. 

This air is passed through the engine compartment and overboard through constant area 

ejectors. Blankets varying from .5 to 1.0 inch thick provide insulation for fuel tank 

areas adjacent to the engine compartment. 

The engine cooling air requirements are so high, that a conventional firewall 

has been eliminated. Instead, the cooling air constantly purges the engine compartment 

of combustible mixtures. Should an engine fire develop, the high flow of cooling air 

will tend to prevent the propagation of the flame upstream. 

6.2.4 Fuel System, The fuel system is capable of supplying fuel to the engines 

in all flight maneuvers and attitudes. Automatic fuel transfer and fuel tank sequencing 

provide airplane center of gravity control. Single point ground and aerial refueling 

is accomplished with an extendable fuel probe. Figure 6.4 illustrates the complete fuel 

system. Defueling is accomplished by applying suction to the extended refueling probe 

which draws fuel out of the tanks through the refueling lines. 

SECRET 
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6.2.5 Engine Modification. The engine oil system is modified to provide engine 

lubrication in the vertical position for extended time periods. A modified afterburner 

and a Ryan designed exhaust nozzle are incorporated on each engine. 

6.3 Pilots Compcrtment 

The vertical take off and landing requirement for the Model 115 requires 

special design featuresinthe pilot's compartment. The following is a summary of these 

design features. 

6.3.1 Pilot's Seat, Taking off and landing with the fuselage longitudinal axis 

in a vertical position requires that provision be made for rotating the pilot's seat forward 

45° from the normal position for horizontal flight to provide optimum pilot position and 

vision throughout the varying flight attitudes. The seat pivoting mechanism is so designed 

that the location of the stick and rudder pedals with reference to the seat is essentially 

fixed throughout rotation. 

A conventional rail type ejection seat system has been shown in Figure 4.2. 

The initial action of the ejection system rotates the seat to a locked position against the 

ejection rails. From this position conventional seat ejection may be accomplished. 

The configuration of this airplane readily lends Itself to the use of a nose pod 

type escape capsule rather than a conventional ejection seat. The determination of the 

precise shape and stabilization means foi a capsule are beyond the bounds of the study 

which this report supports. A picture of a capsule has, therefore, not been shown. 

However, the weight estimate includes an allowance of 88.5 pounds over the weight 

required for a conventional escape system. It has been determined that an escape 

SECRET 
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capsule should initially move forward sufficiently to clear all electrical, hydraulic, 

and mechanical attachments and then be separated from the airplane by the thrust of 

a small rocket. The capsule must be stabilized from the moment of separation and 

decelerated at a maximum rate consistent with the pilot's limitations. Automatic 

ejection of the pilot and automatic deployment of the pilot's parachute or a means of 

safe descent in the capsule must be provided. 

6.3.2 Pilot's Instrument Panel and Console. The panel and console comply with 

the standards for aircraft of this class and mission, with the exception of provision for 

the items peculiar to VTO operation. These items are a flight transition control panel, 

a vertical velocity indicator, and a seat actuation switch. 

6.4 Air Conditioning 

In order to maintain the temperature limits necessary for proper functioning 

of the pilot and electronic equipment, it is necessary to heat or cool the nose compart¬ 

ments depending on the heat loads resulting from the combination of ambient temperature 

and flight speed. Heating, cooling, and cabin pressurization are accomplished by a 

single air conditioning unit. This unit is located behind the aft pressure bulkhead, as 

shown in Figure 4.2. 

The air conditioning system is based upon a Stratos NUR-60-1 air cycle 

refrigeration unit. Engine bleed air passes through an Intercooler and expansion turbine, 

is mixed with additional hot bleed air as required for temperature control, and is then 

introduced into the cockpit through a control valve and ducting. Boundary layer bleed 

air is used as a heat sump and passes from the intercooler aft into the engine compartment. 
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6.5 Structural Design 

The Ryan Aeronautical Company's previous work in the VTO field has led 

to the investigation of materials and methods for attaining minimum weight structures. 

Details of this investigation can be found in Ryan Report No. G-42-39, reference (6.3). 

Incorporation of the results of this investigation has led to the extensive use 

of light gauge stainless steel corrugated structure in this airplane. 

Fuselage skins of .002 to .006 inches in thickness are used in combination 

with square corrugations of stainless steel .002 to .006 inches in thickness and varying 

in depth, as loads require, from .080 to . 120 inches. This combination is equivalent 

to a thick skin of relatively low density. Fuselage formers are of the same basic con¬ 

struction. 

Wing skins and spar webs of .004 to .010 inches in thickness are used in 

combination with corrugations of the same gauge. Tapered spar caps of stainless steel 

are used. All stainless steel material in both fuselage and wing is heat-treated to 

200,000 psi. Low power resistance welding is used for fabrication. 

The use of this type of material and construction is calculated to afford a 

structural weight saving of approximately 25% in comparison with conventional 

structure. 

The materials used were selected primarily for high strength to weight 

properties, ease of welding and availability^ However, the inherent ability of 

stainless steel to withstand high temperatures has simplified many problems associated 

with power plant design and installation, and will provide an inherent capability to 

withstand effects of increased aerodynamic heating when engines of higher Mach 

mxnber limitation are available. 
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Figures 6.5 and 6.6 ¡ilústrate the type of fuselage structure and wing 

structure, respectively, used in an aircraft similar to the Model 115. 

6.6 Armament Installation 

The primary armament for this airplane is one 1,000 pound nuclear weapon. 

This armament package is carried within the lower portion of the fuselage immediately 

forward of the wing fuselage ¡uncture. The weapon Is suspended on an ejection type 

bomb rack. Three removable fuel tanks, one forward and one on either side of the 

weapon, are also carried in the armament bay. 

The forward tank is not concealed by a door, but forms the lower contour of 

the aircraft. The aft tanks are concealed by the quick acting bomb bay doors. The 

aft tanks may be removed when the bomb bay doors have been opened or removed. A 

575 pound capacity removable fuel tank may be substituted for the weapon when it is 

desired to ferry the aircraft. Each of these tanks has quick disconnect fuel connections, 

but none of the tanks are droppable. 

The alternate armament bay installation consists of four separate Sidewinder 

launching tubes. Each of these tubes is an independent operating unit which is hinged 

about the lower aft end. Actuation is accomplished by firing the Sidewinder rocket 

engine which results in a farce which rotates the launcher around the hinge point and 

moves the front end of the launcher into the airstream below the airplane fuselage. A 

positioning link controls the amount of angular movement of the launcher and pulls the 

missile retaining pin when the launcher is in correct position for firing. As the missile 

clears the launcher tube a powder charge is actuated which retracts the launcher to 

its original position in the aircraft. The time elapsed from beginning of launcher 
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rotation to the completion of retraction is approximately 1 second. The pilot can 

fire each rocket individually or in any combination required. Provision is made for 

ducting the exhaust gas of each Sidewinder overboard. 

The items noted as (ref.) in Figure 4.2 are equipment which must be installed 

when converting the aircraft from the bomber to the defensive fighter configuration. 

Installation of the GAR-1B missiles has been considered. The low density 

armament bay which is required to contain these non-folding wing missiles within the 

fuselage is not consistent with an extremely high performance VTO aircraft configura¬ 

tion. External mounting is also inconsistent with high performance and would perhaps 

require compromising the landing system. The installation of four GAR missiles has, 

therefore, not been shown. 

6.7 Take-off and Landing System 

The take-off and landlrç system of the Ryan Model 115 has the primary design 

objective of reducing the airborne system weight. A landing system has been designed 

which consists of a landing mechanism on the airplane, a landing platform mounted on 

the ground and a dolly by which the airplane may be placed upon and removed from the 

landing platform. The dolly also serves the purpose of supporting the airplane during 

repair, maintenance and servicing. 

The landing mechanism on the airplane consists of a cross bar arrangement 

located on the bottom of the airplane slightly forward of the center of gravity. The 

cylinders which extend and retract the bar also provide shock absorption normal to the 

longitudinal axis of the aircraft. The cross bar engages hooks on the ground mounted 

landing platform. Energy in the vertical plane (i.e., ground reference) is absorbed by 

SECRET the platform. 6.16 



SECRET 

When the airplane lí secured to the landing platform and airplane power 

is decreased/ the aft end of the airplane contacts the landing platform. The speed brake, 

located on the lower side at the aft end of the airplane has been especially reinforced 

to serve the added purpose of absorbing the load due to the unbalanced moment and 

provide airplane stability when the aircraft Is attached to the landing platform. 

Details of the ground equipment design are presented in reference (2). 

6.8 Doppler Navigation Equipment 

Presently available Doppler navigation equipment is designed for essentially 

level flight. The high flight path angle inherent for best climb of aircraft with a 

thrust to weight ratio near 1.0# exceeds the limits of presently available equipment. 

The limitation on aircraft attitude is primarily due to the use of a fixed antenna. 

Development of suitable navigation equipment will apparently increase the volume 

required for the antenna with very little increase in overall weight. The future deve1- 

opmenf of Ryan designed Doppler equipment which is presently smaller than AN/APN-79 

could result in a Doppler navigator suitable for high performance aircraft without 

exceeding the weight and volume of the AN/APN-79. 
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7.0 MAINTENANCE, ACCESSIBILITY 

7.1 Mo inteno nee 

The Model 115 concept of vertical takeoff and landing operation tends to 

simplify the aircraft maintenance problem. The absence of complex landing gear, flaps 

and actuation systems reduces maintenance as compared to equivalent tv in engine 

aircraft designed to operate from runways. This concept does require additional ground 

equipment. However, the maintenance required for ground equipment is less than that 

required for the airborne equivalent. The same tendency to reduce the aircraft mainten¬ 

ance problem also applies when comparing the Model 115 with a level lift aircraft or 

the tai I-sifter aircraft. 

In the design of this aircraft and other elements of the system, consideration 

has been given to maintenance and serviceability of all items. All major service and 

maintenance is accomplished while the aircraft is in the level attitude. The landing 

platform is so designed that the airplane may be lowered to a horizontal position. The 

ground handling dolly which is used for removal of the aircraft from the platform and 

for transporting the aircraft about the area is designed to allow access to all portions 

of the aircraft for maintenance, service or equipment removal The height of the air¬ 

craft when mounted on the dolly is low enough that special stands ore not required for 

most maintenance operations. 

Leveling lugs are provided on the aircraft so that it may be placed in level 

position either on or off the dolly. For removal from the dolly, hoisting provisions are 

incorporated in the aircraft. A schematic diagram of the hoisting and leveling provisions 

are shown in Figure 7.1. Jacking is accomplished by raising or lowering the dolly with 
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the aircraft ¡n place, using jack points on the dolly. When off the dolly, the air¬ 

craft can be supported by the landing mechanism and dive brake. 

Repair of the corrugated type structure has been considered« Ryan's 

investigations indicate that no new or unusual methods are required for the mainten¬ 

ance and repair of the structural components of the aircraft. Repairs can be 

accomplished by the use of a portable welding machine and by means of standard 

riveting techniques. Ryan is now using a portable welding machine, which has a 

total weight of 30 pounds, to fabricate this type of structure. 

One of the major maintenance operations is the removal and replacement of 

engines (see Figure 7« 1). The main steps involved in engine removal are as follows: 

1. Remove the main engine access door, fuselage rear cowling, and open 

all other engine access doors, including the inlet gill door. 

2. Disconnect all fuel lines, controls, etc. from the engine. 

3. Attach the engine removal sling to the engine hoist points. 

4. Detach the engine afterburner and nozzle and slide aft sufficiently 

to clear the engine or if desired remove the afterburner through the opening left by the 

rear fuselage cowling. (This step Is simplified by the use of a special slip joint providing 

attachment of the afterburner to the engine without the use of bolts). 

5. Raise the front of the engine sufficiently to extract the front mounting 

pin. 

6. Detach the rear engine mount and raise the rear of the engine to clear 

the mounts. 
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7. MOV. the eogin. of, th. .ot-d end o, o co«,«« h..Sht 

rot,in, th. - .nd to rt», th. e^in. ini.t boii.. cl«t th. ,1.1 ^ -<> 

'-—va¬ 

rear of the engine clears the fuselage structure. 

8t Holst the engine clear of the fuselage. 

72 Accessibility 

*. design of .hi, oircoft, c<r. ho, been taken to loco.. «,uipm.n, 
SO 

that „ ^ be readily acc.»ihle for Inaction, -in,«nonce or r-vol. Figure 7.2 

„„trate, th. principo, provision, for occe^ibili V ... Acce» . ^thc 

items is accomplirfsed as follows: 

(a) Removal a, the no« con. ollow, occest . the AN/APS-d7 rodar. 

(b) A door in the bottom of the fu-lag. ah«d of the cockpit con be 

removed for «ce» h, equipment in th. bay forwanf of th. cockpit. 

(c) The canopy I, detachable to allow removal of equipment from the 

cockpit. 

«,) A door in the bottom of the fuselage "ft °< «* ' P-videt 

access to the oxygen system. 

(,) Armament boy Is removable for tervic. end maintenance. 

(0 A door In the top of th. fuselage behind the cockpit provide. 

access to the air conditioning system. 

r j • *Ua »on of the fuselage provides access to the 
(g) A series of doors in the top ot rne r 

fuel tank for inspection and repair. 

(h) The hydraulic reservoir, and accumulator, are reached through doors 

in the side of the fuselage above the fon«rd part of the wing. 
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(1) Doors in the bottom of the wing allow access to the lower part 

of the engine and accessories as well as to the landing gear trapeze operating 

cylinders. 

(¡) The large door in the top of the fuselage permits engine service and 

removal. 

(k) A series of doors in the wing fuel tank area allow inspection and 

repair of tanks as well as the wing structure. 

(l) Removal of the elevon actuator fairing in the outer portion of the 

wing provides access to the actuator and its related equipment. 

(m) Doors are provided in the rear of the fuselage for access to the nozzle 

1 actuators, inboard elevon actuator and the dive brake cylinder. 
t 

(n) The rudder damper mechanism may be reached through a door in the 

upper part of the fin. 

(o) The cowling at the rear of the nozzle is detachable in order that the 

nozzle and afterburner may be removed. 
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8.0 PRODUCTION 

Thl» section outlines the overoll monufocturing pion for production of the 

Ryan Model 115. This manufacturing plan Is based on an assumed production rate of 

25 units per month with a total initial quantity of 300 units. 

The structural configuration of this aircraft,, as outlined in Section 6.5 of 

this report, consists of foil thickness steel skins with corrugated steel foil thickness 

backing attached by resistance welding. The detail production advantages and problems 

of this type of structure are outlined in the following paragraphs. It is important to 

note that this type of structure is very adaptable to Ryan's manufacturing capability. 

It should also be noted that there are potential subcontract companies in this immediate 

area who would be semi-specialized in this type of work. This ultra-light weight steel 

structure is a Ryan development. Production studies are proceeding concurrently with 

8.1 Fabrication and Assembly 

The material utilized for the structure is 17-7 PH stainless steel with on ulti¬ 

mate heat treat of 200,000 psi. This material is procured in the A (1750) annealed 

condition. The material is formed in this condition and then transformed at minus 100° F 

to the ultimate tensile allowable noted above. Approximate allowable values of the 

material under various conditions are as follows: 

Yield Ultimate % Elongation 

A (1750) 40,000 134,000 18.6 

Aged 

Transformer 114,000 174,000 7 to 11 

180, £ ß £ J 200,000 5 to 6 
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Fo, production the flot tnotorlol for th. dein, will b. p«»cur«f « «il 

„oclt ln opproximotely 24" width, in th. amwol.d condition. Th. corrugotod 

mat.r]al will b. fo,^ on Yoder -typ. continuou, roil .guipan, ond will probably 

„ proeu,.d in .hi, condition from on out,id. Conv.n.!onal typ. d»-., 

pap., cutting *.«, ond ro.«y ditting d^r, wli. b. u«d (or .baigh, cut. Conven- 

tional and pop« cutting dtear, wii, be u«d for thor, cut, (24" and und.), whii. Ion, 

cut, (24" and over) can be mod. with rotary dltting «hear,. Th. light goug« of 

material involved will require rot.y dittlng d«ar, for more .conomico, operation. 

Bionk and pi.rce dl« will be u»d for blcnting flat pa,., with curved bin. line,. 

Th. smooth skin, will be formed on horizon.ol ,.retch pt.w, widr curved 

¡a« and elongation conbol. Th. curved ¡aw, will be required to obtain the maximum 

width dein, from the 24" material. Elongation conbol will be nec.nary to prevent 

excessive thinning of th. foi, gouge,. The -rugoted panel, will be formed on Cyril 

Bath sbetch co^enion fontti^ pr.«.«, o.Hldng cuvmf ¡aw, ond elongation conbol. 

Sbetch compr«*lo*'t farming mak« I. pouibie to index the pr.-foneed conu^tlon, 

into ds. cobec, pod,ion in the „retch form die ami will produce the accuacy -.nary 

fa, jubwquent mating and welding. Thi, m.tfmd will hold mo,«rial thinning to a 

minimum. 

The transformation beatmen, will be occomplidmd in mechanically cooled 

,.frig«.,or, of .1 table dz. and capacity. Final aging will be accomplished in conven- 

tional furnaces. 

The formed ,kins ond cobugotion, will be assembled in contoured welding 

¡ig, which Will be grooved to accept the cobugotion, ond will be copper faced to 
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provide one electrode surface as an integral part of the weld fixture. The panels 

will be welded, utilizing multiple weld wheels. This procedure will assure very 

accurate panel configurations and will hold the corrugation shape within the limits 

required for mating and splicing in the subsequent assembly. One of the major 

advantages of this type of structure is that the welding of the foil thickness is done 

with very low heat and pressure and the equipment utilized is compact, light and 

relatively inexpensive. 

The major production breakdown of this airplane is predicated on the 

fabrication, heat treating and welding cycle outlined above; i.e., it will allow 

aging of the assemblies after welding and permit a minimum use of mechanical 

fastening. This, of course, will contribute to minimum structural weight. The 

breakdown of the major components is shown in Figure 8.1. 

The Assembly Flow Chart, or "Christmas Tree" breakdown, shown in Figure 

8.2 indicates the assembly order. The sequence flow chart, Figure 8.3 depicts the 

sequences and flow of the assemblies by station. On this chart, the assemblies shown 

in black are the ones being added at each station and the assemblies shown in white 

are the ones carried through from the previous station. 

8.2 Subcontract 

It is anticipated that approximately 30% of the airplane would be locally 

subcontracted including such assemblies as the canopy, windshield, ejection seat, 

spar milling, landing mechanism, the radome nose and other selected assemblies 
/ • 

In general specialized fabrication and assembly work would be subcontracted but all 

major assembly phases would be completed at Ryan. 
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8.3 Space Requirements 

Predicated on a 30% subcontract basis, approximately 67% of the present 

manufacturing floor space Pt Ryan would be utilized to produce 25 airplanes per 

month. Figure 8.4 illustrates the utilization of the assembly floor space. 

8.4 Interchangeability 

Special consideration has been given to the intsrchangeability of components 

in the design of this airplane^ The following is a list of those major components which 

at this time Ryan feels would be interchangeable. 

1. All electronics equipment 

2. All electrical equipment 

3. All hydraulic actuators, reservoirs, and accumulators 

4. Engines, afterburners and exhaust nozzles 

5. Nose rodome 

6. Electronic equipment access door 

7. Pilot's canopy 

8. Movable inlet cone 

9. Armament Bay installations 

10. Landing mechanism 

11. Engine access and engine accessory access doors 

12. Rudder, elevens and dive brake 

13. Fuselage rear cowling 

14. Engine exhaust ejector 

15. Miscellaneous equipment, furnishings and access doors 

oxygen installation, instruments, etc.) 

8.7 
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9.0 APPENDICES 

9.1 References 

USAF Contraer No. AF 18(600)-1641 

Task No. 27500 dated 29 June 19/56 

C. Smith "Dispersed Site Fighter-Bomber Summary Report- 

Ryan Report No. 11518-2 dated 26 November 1956 (Secret) 

J.M. Forbush "Stability and Control Report VTO High Altitude Visual 

P.C. Carroll Fighter" Ryan Report No. 11254-1 dated 1 September 1956 
(Confidential) 

6.2 R. P. Day "Stabilization System Report VTO High Altitude Visual Day 
R. C. Wood Fighter" Ryan Report No. 11255-1 dated 1 September 1956 

(Confidential) 

B. Mitchell "Design of Minimum Weight Structure" Ryan Report No. 

D.L. Marlin G-42-39 dated 15 September 1956 
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1L0AD CONO!11 ON 
2 
SCREW - NO. 1 
APASSrNGFRS - NO, 
5FUEL TYPE GALS 
6 UNUSARLE JP-J 16.2 
^ INTERNAL I6I7.6 
P 
q 

10 external 
1! 
1? ROMR RAY 

IS 
140 »t 
15 TRAPDEO 
16 ENGINE 
'17 
IRFUEL TANTS-LOCATION 
19WATCD INJECT. FLUID GALS 
20 
21PAGGAGE 
22CARGO 
2S 
24ARMAMENT 
25 ÔUNS-LOCATION FIX/^LFX QUANTITY CALIBER 
'26 
27 

AMMUNITION 
BOMB 

INSTALLATIONS-ROMR, TORPEDO, ROCXET, ETC 
ROMR OR TORPEDO RACKS 

?* 
29 
so 
51 
52 
ss 
34 
35 
36 
37 
38 
39 
40* 
41 
42 
43 
44 
45 
46E0UIPM^NT 
47 PYROTECHNICS 
48 PHOTOGRAPHIC 
49 
50* OXYGEN 
51 
5? MISCFLLANEOU 
50 
54 
35USEFUL LOAD 
56 
57GROSS WEIGHTS - PG 2-4 

SECRET 

27Û.S 
- —-j 

111.Õ 
10,999»8. 

27*0. 
3Q.O, 

-I 

-J 

1,000.0^ 

I 
—j 

- j 

- 4 

5.0. 

I 

12,482.8 

28,918.0 

#JC N0T ç,oprip|rn AS WEIGHT fMPTv 
A 



«N 9101-0-TAP 

N A MF V. A. McLaughlin 
OA TF IJ Hovaaber 195^ 

05'-6-I/2" 

MAIN 

SECRET 

G90UP wriGHT FTATFMFNT 
DîmFMMONAL r, STRUCTURAL DATA 

FUS 
OR HULL 

LPS 

FT 

PRFSSURIZFD 

I 1LENGTH-0VERALL-FT 

. 2 MAIN AUX BOOMS 
. 3 FLOATS FLOATS 
I 4.LINGTH-MAX-FT Jfô' . 1/3" 

. 3J)EPTH-MAX-FT 12' - 7-13/16" 
j 6WIDTH-MAX-FT 3I' - 1.3/^" 

, 7WETTF0 ARFA-SO FT 
8*FL0AT/HULL PISPL MAX 
9FUSFLAGF VOLUMF-CU PT 

,10 
.11GR0SS AREA-SQ PT 
1?WFTGMT/GR0SS arfa-#/so 
13SPAN-FT 

1Ac0L0F0 SPAN-FT 
15 

16SWFFPRAC<-AT 2SÏ CHORO LINF-OFGRFFS 
17 -AT 0 ’ CHORO LINF-OFGRFFS 
18** T HFO° F T IC A L ROOT CHORD -LENGTH-. I NCHF S 323.7" 

1° -MAX thi'cxnfss-inchfs 
20**#CHORn AT PLANPOOM prfax-lfngth-inchfs 136.0" 

?! -MAX THÎCXNFSS-INCHFS 
22***THFORFTirAL TIP CHORD -LFNGTH-INCHFS 0 

.23 -MAX THICKNESS-INCHES 
24D0PSAL ARFA* INCL IN FUS - HULL - V T AIL-AREA-SQ 

PAGE 0.6 
MODEL 115 
REPORT 11518-5 

HEIGHT-OVERALL STÄtTc-FT 
X NACELLES 
INBOARD CENTER OUTBOARt 

1 i 

TOTAL 
WING H TAIL 

420' 

65 31' - I-3A" 

60e 

16.1" 

6.8" 

FT 

H TAIL-FT 

T.E. 
SPOILERS 

mtarn 15.9 
AILERONS 

KLXV0N8 

25T AIL LENGTH-25? M.A.C. WING TO M«A»C» 
.26ARFA-SO FT/AIPPLANE FLAPS L.E* 
27 LATERAL CONTROLS SLATS 
28 SPEED POAKFS WING 
29 
30 

.31ALIGHTING GEAR HOOK LOCATION BOTTOM OF FUSBAGB 
32 LENGTH-OIFO EXT-C.L. AXLp TO C.L. TRUNNION-INCHES 
33 OLEO TRAVEL-FULL EXT TO COLLAPSED-INCHES 
34 FLOAT OR SKI STRUT LENGTH-INCHES 

35ARRESTING HOOK LENGTH-C.L* HOOK TRUNNION TO C.L# HOOK POINT-INCHES 
36HYDRAULIC SYSTEM CAPACITY-GALS 12.2 
37EUEL 
38 

r, LUP SYST 

PUFL-INTERNAL 

-EXTERNAL 
-POMP BAY 

OIL 

NUMBER ****GALS NUMBER 
LOCATION TANKS PROTECTED TANKS 

39 PUFL-INTFRNAL WING 4 

40 PUS/30tttt 6 
41 
42 

43 
44 
45 
46STRUCTURAL DATA-CONDITION WING 

47 FUFL-LBS 5039 
48 FLIGHT 

49 LANDING 
50 MAX GROSS WT WITH ZERO WING FUEL 
51 CATAPULTING 
5? MINIMUM FLYING WEIGHT 
53 LIMIT AIRPLANE LANDING SINKING SPEED-FT/SEC IQ 
54 WING LIFT ASSUMED FOR LANDING DESIGN CONDITION-<W 

33 STALL SPEED-LANDING CONFIGURATION-POWER OFF-KNOTS 
I3fc PRESSURIZED CABIN-ULT DESIGN PRESSURP DIFFERENTIAL 

****GALS 
UNPROTECTED 

7UI.O 
876.6 

STRESS 

GROSS WT 

28,571 ' 
19,000 . 
23,532 . 

16,909 . 

4,0 

23,071 

H 

V TAIL 

60*6' 

53.0 

1617.6 

ULT L.F* 

11.0 

•flight p.s.i 
l37A!ProAMF WEIGHT-AS DEFINED IN AN-W-11 -LBS 
i—i- _ — — - - — -SECRET-- 

* LPS OF FEA WATER * 64 lRS/CU PT *** PARALLEL TO CENTERLINE 
**PARAL LCL TO & AT CENTERLINE AIRPL ****TOTAL USABLE CAPACITY 

5 

6.8 

AIRPL 



Reproduced by 
DOCUMENT SERVICE CENTER 

KNOTT BUILDING, DAYTON, 2, OHIO 
i 

TKviid» «»ent is the property of the United States Government. It is furnished for the du- 
aion -of ike contract and shall be returned when no longer required, or upon recal» ^ 
L MUMng address: Armed Services Technical Information Agency, 

Bica*™« Service Center, Knott Building, Dayton 2, Ohio. 
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»1»«'»' • WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS ORCTHEIt DATA 
TtSSlfil FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DE ED 
23SSïiSR^nJREMENT OPERATION, THE U. S. GOVERNMENT THEREBY »-URS 

, wy OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
«I^St MAY HA^E ÄmULATED FUrSiSHED, OR IN ANY WAY SUPPLUJD THE 
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