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OPERATIONAL DATE

PHASE U 1/2 PISE III
1961 1963

\4 INTRODUCTION

This system development plan presents ihe planning for a
system providing the best possible solution to the requirements
stated in AF33(600)-31243.

Estimated schedules for the over-all system and the com-
ponent parts are included, and indicate that this system will
be available for operational use in 1961 (Phase II 1/2) and 1963
(Phase II).

In order to meet the schedule, funds, facilities, and decisions
or apptovals are required as shown.

SECRT
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PART I - GENERAL
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B; APPROACH
C. SOLUTION
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PART I - GENERAL

A. 8TATEMENT OF THE PROBLEM

The purpose is to design a special reco,naissance weapon
system for use in tactical and strategic reconnaissance operations.
Particular emphasis is placed on capabilities of accurate data
procurement by use of daylight photography, igh-order ferret,
and high-resolution radar reconnaissance, Emphasis is also
placed on maximum survival and minimum cost, with a high degree
of weapon system reliability.

SECRET 3
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B. APPROACH

The approach is consistant with the purpose, that is, to obtain
the optimum weapon system for maximum reconna"sace results,
operational capability, survival, and reliabity with minimum cost,
development time, maintenance, and gross weight of the air-borne
vehicle. With the purpose established, the miniuum requirements
that this system must have become apparent. With the operational
time established, the state of the art commands a finite quality of the
weapon system which becomes limited by the state of the art in terms
of the technology. These conditions describe a family of airplanes
which, through design layout work, analytical investigation, andsystematic configuration analysis using the IBM 701 high-speed

digital computer, are represented by the designs for Phase 11-1/2
and Phase Il presented herein.

The following "ground rules" have been arrived at to obtain the
optimum weapon system.

a. The number of airplanes to be procured is relatively few.
This results in a custom-type production line as opposed
to the mass production line.

b. The maintenance and operational crew are speciaflized and
of Air Force Test Center calibre.

c. Deviatiors, maintaining a high degree of capability, are
made fr(,m Air Force Specifications.

d. Through the refinements outlined above, a lighter and
higher-performance type airplane results, with the following:.

1. A limit load factor of 1.6 is adequate for this type of
airplane with high altitude performance.

2. Minimum equipment weight is obtained for the capabilities
required for this system.

3. Structural refinements such as the reduction of access
doors to a minimum number, are lncoporOted.

SECRET 4
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C. POLUTON

1. Preparation of Enginn Data

The various engine and fuel manufacturers were contacted
to determine the state of the art in the required time period and toobtain from them data on engines that are being studied and developed.
On the basis of these data, the contractor estimated the installed
weights and performance characteristics suitable for the calculation
of aircraft performance. A comparison chart was prepared as an
aid in the selection of the proper engine-fuel combination. Fuel
studies were conducted with relation to inherent characteristicssuch as boiling and crackiag temperatures. Fuel pressures,

structures, and insulation requirements were also investigated.
InvesUons were conducted with various types of inlets best
suaited for each design.

2. Weight Estimation Proceodre

It is expected that this system will result in an airplane
that will differ somewhat from current aircra-ft in regard to both
type of structure and materials. investigations have been con-
ducted on these items in sufficient detail to estimate gross
weights. This involved contacting material suppliers. Design
testing and fabrication work of related projects that the Con-
tractor is involved in are very helpful in this step. Static and
dynamic loading along with thermal requiremen ts of the designs
were investigated to determine type and quantity of materiais
necessary.

3. Investigation of Old and New Aerodynamic Features

Existing aerodynamic test data applicable to this class of
aircraft were analyzed and correlated to provide a basis for cal-
culating performance capability. This supplemented the contractor's
present -data for calculating perform ance. NAA NAVAHO intercontinental
missile experience, related development projects, and test results
are great assets to this development. The contractor and NACA test
data were used extensively to arrive at the present aerodynamic
co figuration.

4. Investigation of Eqipment

A survey was made of the equipment manufacturers to
determine the weight and space requirements of equipment meeting

Athe performance characteristics given iA the work statement. A
comprehensive study was made on the reconnaissance subsystems.

5
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The results are discussed in the "Reconnaissance Subsystem,
Weapon System 118P, " Report No. NA-56-372, and the
"Equipment Survey, Weapon System 118P , " Report No. NA-
56-446.

5. Airframe Design

Layouts were made of various aircraft arrangements which
appeared promising. Emphasis was placed on the structural design
operational characteristics, maintenance and servicing provisions,
and production capability. Experience gained on other projects
is very helpful in this step; however, the advanced performance
requirements in terms of high-altitude operation with attendant
high-speed operation necessitate a large volume of analytical
work on stress, aeroelasticity, control systems, and cooling
systems to supplement the layout work, Designs were prepared
around the most promising combinations of engines, fuels and
aerodynamic features investigated. These designs have been
carried far enough to permit the selection of a particular
combination. Balance, stability, and control computations were
made to ensure that these items are satisfactory. Layouts have
been made of such items as crew'provisions, armament, fuel
equipment, power plants, and landing gear in sufficient detail
to ensure adequate space for operation and maintenance.

6. Base-point Airplanes

Estimates were made of a number of aircraft designs for
fulfilling each of the design points called for in the work statement.
These estimated airplanes were laid out and detail weight estimates
and performance calculations computed for each of the designs.
These are used as base points in each succeeding step.

7. Configuration Analysis

The base-point airplanes usually have certain performance
deficiencies and will not be minimum weight designs. The purpose of
the configuration analysis step is to modify the design in whatever
way may be necessary to satisfy the performance requirements with
the least take-off gross weight for each particular engine airframe
arrangement. Various requirement trade-offs are also analyzed to
facilitate the selection of the optimum design. Engine data are
also "rubberized" to determine the optimum number and size required.

SECRET 6
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The configuration analysis program utilizes the IBM(701 computer and is prepared to systematically vary such
parameters of the base-point airplanes as earne size, wing
loading, aspect ratio, sweep, thickness ratio, and arriving at
the fuel load and gross weight of the airplane required to meet
a set or requirements coded into the program. These require-
ments are supersonic cruise altitude and speed, design range,
etc. Each of the thousands of combination s of these parameters
that define an airplane are "flown" in a mission profile. The
program searches for the minimum weight configuration to meet
or exceed the requirements. The best designs determined are then
laid out to check all practical aspects of the computed designs and
eliminate those that show poor arrangements. The remaining
designs, (check-point airplanes) are again processed through
detail weight and performance calculations. These "check-
points," encompassing various power plants and design features,
are again screened for the best design. Detail refinements and
promising features of the other design are then incorported, if
possible, into the optimum design. The configuration analysis
procedure is repeated until a final design is determined.

f
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D, LWISTICS_

The concept of logistics and the approach to ground support for
Weapon System 118P varies with the operational base suitability
and the study phase. Missions requiring departure, shuttle, or
termination of flight at nonpermanent installations would involve
capacity air transportation in addition to problems in fuel
logistin for the Phase I study.

Problem areas in logistics include:

1. Reconnaissance pod handling (a minimum of five, and
a maximum of 11 pod configurations with an additional
2000 pounds of modular equipment for modified technical
ferret operation).

2. Ground data correlation (equipment and data processing

logistics)

3. Phase 1I fuel servicing

Reconnaissance pod handling is complicated by the number,
configuration, and required automaticity of the equipment and the
pods. Aircraft performance requirements dictate mission break-
down of equipment, which necessitates many separate units or
pods to accomplish the whole mission. An approximate figure
per pod for the Phase 1-1/2 study is 352 cubic feet at 1000 pounds
Six pods could be transported in a C-133 type airplane. For the
inclusion of technical ferret capabilities, two C-133 type airplanes
would be required to transport th(. reconnaissance pod complement
for Weapon System 118P. The van-type ground data correlation
equipment would require approximately three N-2, N-3, or K-55
type vans. The inclusion of inflight data correlation could reduce
this number by one. The mission termination point and data
6orrelation areas would require shuttling of data to a common
data compilation area to enable evaluation uf total mission information.

Limited availability of the fuel for the Phase IH study requires
special logistic considerations. Support aircraft similar to the
C-133 type could carry the proposed 50, 000-gallon-capacity liquid
hydrogen tanks. Boil-off of the liquid hydrogen in- transit requires
a portable reliquificatlon plant at the servicing area. The problem
would be to establish a shuttle link between the strategically located

SECRET 8



SECRET NA-46-454

hydrogen generating plants and the Weapon System 118P realm
4of operations, Presently, development work at anothe agency is

under way toward the development of portable hydrogen generating
plants. The state of the art in this field is embryonic, and it is
unknown whether the capacitk of a portable plant could readily

satisfy the volume of fuel required for Weapon System 118P.

The design requirement of "hands-off" maintenance limits
maintenance support to the logistical support of preflight and
minor maintenance equipment requirements. The support phase
of Weapon System 118P could be handled using five C-133 type
airplanes.

I
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PART II - DESCRIPTION

A. AIR-BORNE SYSTEMS
1. Airframe

a. Configuration
(1) Cooling and Ventilating System
(2) Heating Systems
(3) Anti-icing Systemz
(4) Electrical System
(5) Hydraulic System
(6) Structure
(7) Weight Summary

b. Performance
c. Flight Controls

(1) Primary Control Mode
(2) Automatic Control Mode
(3) Alternate Control Mode

d. Structural Load Factors
e. Crew Provisions

(1) Environment
(2) Visibility Requirements
(3) Emergency Protection

2. Power Plant
a. Engine Installation
b. Air Induction System
c. Fuel System

3. Equipment
a. Navigation
b. Reconnaissance

(1) Radar
(2) Ferret
(3) Photographic
(4) Weather Reconnaissance
(5) Infrared Equipment

c. Communications
(1) AN/ARC-52
(2) AN/ARA-37
(3) Attitude Reference
(4) AN/APX-19 and AN/APX-27
(5) AN/ART-27
(6) AN/ANH-5

d. Aerial Refueling
B. GROUND EYSTEMS

1, Ground Servicing
2. Training Aids

a. Types of Training Aids
b. Training Aids Support
c. Time Phasing Schedule

SECRET 14
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PART I - DESCRIPTION

The Phase U-1/2 and Phase II airplanes were designed to fulfill
the requirement for a special reconnaissance weapon for use in tactical
and strategic reconnaissance operations. The operational availability
date for the Phase II-1/2 airplane is 1961, and for the Phase m airplane
1963.

The Phase 1-1/2 airplane is powered by four General Electric X278
turbojet engines using JP-5 fuel. All fuel is stored internally and totals
120, 399 pounds. The airplane is operated by a crew of one and will
cruise at an altitude of 75, 000 feet at Mach 3. 2, having a range of 3000
nautical miles.

The Phase III airplane is powered by four aero-jet turbo-rocket
engines using liquid hydrogen fuel. All fuel is internally stored and
totals 59, 278 pounds. The airplane is operated by a crew of one and
will cruise at an altitude of 100, 000 feet at Mach 4. 0, having a range
of 3000 nautical miles.

SECRET 15



SECRET NA-56-454

A. AIR-BORNE SYSTEMS

1. Airframe

a. Configuration

(1) Cooling and Ventilating System

(a) Phase n-1/2

Several cooling systems were investigated
for the Phase 11-1/2 Weapon System 118P. The integrated
cooling arrangement which appears to be most favorable is
basically a recirculating system, making use of the latent heat
of vaporization of water as a heat sink via a water boiler heat
exchanger. Make-up air for leakage is provided by a conventional
air cycle system in which the air is cooled by performing work
in a refrigeration turbine. A ram system is provided for emer-
gency operation.

Both cabin and electronic equipment will
be. pressurized in order to provide adequate environmental con-
ditions for pilot comfort and equipment operation. The make-up
system bleeds air from the engine compressors. The air then
gob&s through three successive reductions in temperature via a
ram-air heat exchanger, a water boiler heat exchanger, and a
turbine. The work from the turbine is absorbed by a compressor
which recirculates air back to the upstream side of the ram-air
heat exchanger, and provides hot air to mix with the cold air dis-
charged from the turbine, in order to provide temperature control.
The mixed air is then provided to equipment which requires air
controlled to a narrow temperature band. Where there is appreciable
difference in the temperature levels of these items, additional mixing
valves may be used with individual temperature controls. This air
may then be discharged either into the cabin or elsewhere in the
main system. A by-pass and pressure-limiting valve are also
provided to supply additional air to make up leakage, on the assump-
tion that this will be needed.

Consideration may be given to an optional
make-up system which would replace the water boiler and turbine
arrangement by a single boiler, making use of an aqueous ammonia
solution mixed in the right proportions to give the desired boiling
temperature throughout he altitude range required. This would
increase the dependability of the system, but would impose the
additional hasard of handling the aqueous ammonia.

18
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Items such as tires, electrical system
flight contrbl system, utility system, etc. are not adequately
defined at this stage of the design to outline a complete cooling
formulation although the following possibilities appear at this time
to hold some promise:

Components associated with hydraulics
and large bearings, such as servos, hydraulic actuators, and
loaded mechanisms, may be cooled by oil as a carrier, making
use of fuel as a heat sink to be shared with other oil systems such
as engine oil, generator and constant-speed drive oil, etc. If the
fuel cannot provide enough heat sink capacity for the various oil
systems, an auxiliary water evaporative system may be provided
to handle the excess heat.

Small parts such as electrical components
other thai the generator, flight control bearings and cranks, etc.
may be cooled by a ram-air system with a water boiler heat ex-
changer for heat sink. All components to be cooled in this manner.
however, will be limited to a few well-insulated compartments to
prevent excessive penalty to the weapon System in terms of water
weight.

The cooling of tires may be provided by a
direct water spray, or ram-air system in which the air Is cooled by
direct evaporation.

(b) Phase M

The cooling system for Phase M is based
on the latent and sensible heats of the liquid hydrogen engine fuel
as a heat sink. Intermediate helium systems may be used to provide
acceptable temperature levels at the heat sources, with heat exchangers
to keep the fluids separated.

The fuel circuit is, in essence, a parallel
system to the engine tail-pipe heat exchanger, and it is assumed
here that provision will be available to tap the main fuel line between
the final-stage pump and a fuel control so that a pressure margin will
be available for circulation and control of the cooling circuits. If
this margin is not available, then a boost pump will be provided as
required.

The helium circuits are required in order to
provide a cushion between the heat sources and the sink as direct
contact with an X-35 fuel heat exchanger will freeze any of the carriers

SECRET 17
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normally used in aircraft fluid systems, including air. Also,
th. use of the fuel in heat-exchanger contact with other aircraft
systems is considered dangerous from the standpoint of fire
hazard. The helium systems will be closed-circuit sealed
systems maintained at a pressure above the fuel circuit pressure
by means of a helium storage bottle and pressure regulator.

The general breakdown shows three helium
circuits. The oil cooling circuit provides a carrier for the heat
from all the oil systems on the airplane. These systems may
include engine oil, hydraulic oil, electrical generators, and constant-
speed drives and/or auxiliary power units, cr whatever source of power
is made available to drive airframe accessories. Sources of heat
within the systems will include heat of combustion, oil flow friction
heat, and heat absorbed from the aerodynamically heated environment.
A by-pass and a mixing valve are provided to maintain the helium-
to-oil heat exchanger at a temperature above the congealing tem-
perature of the oil.

One circuit provides a medium for cooling
laIsding gear tires, small electrical components, and other items that
cannot be cooled by other means. The air circuit associated with this
system is an open circuit taking in ram air which is cooled in the helium-
to-air heat exchanger, used as a coolant, and then dumped overboard.

The other circuit provides cooliing for
electronic and camera equipment, cabin, and ventilated suit. Mixers
and by-pass lines are provided in the circuits to the pilot's ventilted
suit and to items of equipment requiring close temperature control, in
order to maintain the temperature within the required range. With
the exception of the pilot's ventilated suit, this is a closed pressurized
system. Engine compressor air will be brought in to make up for
leakage and the ventilated suit air. The ventilated suit air is dumped
because the moistrue content would impose an unacceptable burden on
the drying system employed to prevent frosting of the heat exchanger.

An emergency ram system is shown, with a
provision for by-passing the heat exchanger during low-altitude opera-
tion where it is considered that frosting will make the heat exchanger
unusable.

SECRET 18
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(2) Heating Systems

No special provisions will be made to heat
the cabin. It is expected that ground operations will be supplemented
by sufficient equipment to maintain the cabin at a comfortable levei
until take-off. At this point, the Phase 1-1/2 system ventilated suit
is provided with conditioned air which should be adequate for pilot
comfort. On the Phase I system, it is considered that if heat is
required in the short times after take-off and prior to landing,
when aerodynamic heating is not significant, the cabin may be
heated by a manually controlled bleed from the windshield anti-icing
line.

SECRET 19
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(3) Anti-icing Systems

Anti-icing systems are provided for both the
Phase U-1/2 and M systems. Due to the short time that the air-
plane will be exposed to icing conditions, deicing of the windshield
and engine inlet duct lips only is considered to be the best design
compromise.

The Phase 11-1/2 system is a conventional
system, making use of engine compressor bleed air as a source
of heat and air out of the cooling system primary heat exchanger as
a source of mixing air to keep the deicing air at a level compatible
with the ability of the windshield to take the heat shock.

The design of an anti-icing system for Phase IU
is faced with two problems, one being the low compression ratio
of the engine compressors, and the other being the fact that the
product of combustion of the engine fuel is water. This requires
that combustion gas not be mixed directly to provide the heat for
deicing because of the possibility of build-up of ice downstream from
the anti-iced area. Thus, air is bled from the engine compressor,
through fa heat exchanger, to a first-stage blower which increases the
pressure to a level suffitient to anti-ice the engine scoop lips.

SECRET 30
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(4) Electrical System

The electrical system is planned to consist of
a primary and an emergency ac power supply. Secondary dc
power will be supplied to that equipment which, for various reasons,
will require this type of input electrical energy.

The primary system will deliver,115-to 200-volt,
400-cycle, three-phase ac from automatically paralleled, engine-
drive, constant-speed generators. The emergency system will
deliver substantially the same type of power from a hydraulically
driven, remotely mounted, controlled- speed generator.

The secondary 24- to 31-volt dc power will be
obtained from static-type converters.

SECRET 21
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(5) Hydraulic System

The use of higher operating pressures in the
weapon system to deliver maximum power at optimum weight
involves the design and development of a 4000 psi, constant-
pressure system capable of satisfactory operation in ambient
environments up to 1200 0 F. The development of a 4000 psi system
is now in progress at NAA and variwu s suppliers for other aircraft
projects.

SECRET 22
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(6) Structure

(a) Phase U-1/2

The Phase 11-1/2 Airplane is a high-performance,
low-load-factor, and low-wing-loaded airplane. These factors lead to
a thin skin structure of materials which are capable of high-tempera-
ture applications.

The wings are designed around three main
requirements: torsional stiffness for flutter control, bending
stiffness parallel with the aileron axis for aileron effectiveness, and
strength requirements. The wing contains an inboard constant-
chord aileron extending from the fuselage to 50-percent wing span.
Fuel is carried in integral tanks in the inboard portion of the wing.
The wing, for the inboard 50-percent of the span, is three-spar multi-
rib construction, welded for fuel seal. The outboard 50-percent
of the span is full-depth brazed honeybomb construction. The structure
type was determined by studying a number of structure systems and
using the lightest type. The material used is AM350 corrosion-
resistant steel.

The canard surface is mounted at the forward
extremity of the fuselage and forms the nose section of the fuselage.
The canard is hinged to the fuselage. The canard is hinged to the
fuselage from approximately the 50-percent spar in the canard. The
actuator is tied to the centerline rib of the surface. The canard is
full-depth brazed honeycomb construction of AM350 corrosion-
resistant steel.

The two verticals are constructed in a similar
uanner to the wings, and of the same material.

The fuselage is of semimonocoque construction.
The frames and longerons are fabricated of steel, and the fuselage is
covered with titanium alloy. The structure is riveted together, and the
sealing in the integral tank area is accomplished by the insulation. Th e
fuselage skin for a large portion of the fuselage is minimum gage that
is feasible to fabricate. The wing is attached to the fuselage at three
uain bulkhead-type frames. The duct ramps and the flat-sided portions
of the duct are fabricated of brazed-steel honeycomb paneling. The main
gear is mounted in the fuselage and retracts inboard.

SECRET 23
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(b) Phase III

The Phase m Airplane is a high-
performance, low-load-facter, and low-wing-loaded airplane.
These factors lead to a thin skin structure of materials which
are capable of high-temperature applications.

The delta wing arrangement provides an
extremely long chord and short span. The wing is divided into
three main structural sections. The first section, from the landing
gear forward, is constructed as part of the fuselage. The fuselage
frames are extended on out into the vlng contour and form the wing
structure. The main section of the wing is constructed of a three-
spar, multirib arrangement. Aft of the spoiler slot, the wing is one-
spar multirib construction. The wing contains no integral fuel.
The wing material is AM350 corrosion-resistant steel. Due to thehigh temperatures from aerodynamic heating, the leading edge assembly
is constructed of Inconel "X."

The canard surface is mounted at the forward
extremity of the fuselage and forms the nose section of the fuselage.
The canard is hinged to the fuselage from approximately the 50-percent
spar in the canard. The actuator is tied to the centerline rib of the sur-
face. The canard is full-depth honeycomb construction of AM350
corrosion-resistant steel, except for the leading edge which in Inconel
4x. 9

The two verticals are constructed in a
similar manner to the wings, for the lower portion of the span, and full-
depth honeycomb, as in the canard, for the upper portion of the span.

The fuselage is of semimonocoque constructio n.
The frames and longerons are fabricated of steel, and the fuselage is
covered' with titanium alloy. The fuel cells are separate internal tanks.
This Is necessary due to the large temperature gradiant from the
fuselage skin at 750o to the tank skin at -4230 F (from the liquid hy-
drogen fuel). The internal tank is fabricated from 6061-T6 aluminum
alloy welded construction and floats in the fuselage to allow for the
temperature differences. The wing is attached to the fuselage at four
main bulkhead-type frames. The duct ramps and the flat-sided portions
of the duct are fabricated of brazed Inconel "X" honeycomb paneling.

The main landing gear is mounted to the front
span of the main wing box and retracts forward into the wing.
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-AN-9103 D PAGE
"AWE GROUP WEGHT STATED118DATE 4 June 1956 WEIGHT EMPTY MODEL SS

DATE 4June a§-t _REPORT NA- SR4l4.
I WING GROUP _ __ _

2 CENTER SECTION. BASIC STRUCTURE( 3 INTERMEDIATE PANEL . BASIC STRUCTURE
4 OUTER PANEL - BASIC STRUCTURE (INCL. TIPS LBS.) ___8_8

s

6 SECONDARY STRUCTURE (INCL. WINGFOLD MECHANISM LBS.)
7 AILERONS (IKCL. BALANCE WEIGHT LBS.) 10f9
. FLAPS -TRAILING EDGE
9 . LEADING EDGE

10 SLATS
11 SPOILERS
12 SPEED BRAKES

14

15 TAIL GROUP 1978
16 STABILIZER . BASIC STRUCTURE 3
17 FINS. BASIC STRUCTURE (INCL. DORSAL LBS.) 1225
is SECONDARY STRUCTURE (STAB. & FINS)
19 ELEVATOR (INCL. BALANCE WEIGHT LBS.)
29 RUDDERS (INCL. BALANCE WEIGHT LBS.)
21
22

23 BODY GROUP 20077
24 FUSELAGE OR HULL . BASIC STRUCTURE 17652
25 BOOMS. BASIC STRUCTURE
26 SECONDARY STRUCTURE - FUSELAGE OR HULL _u_

-BOOMS
2 ... SPEEDI!AKES
29 . DOORS, PANELS & MISC. 1475
30
31 ALIGHTING GEAR GROUP . LAND (TYPE: 6471
32 iWHILS. MAKES

33 LIRE.ATIONI AIR CTR CNOS
34 Main - Fuselaire2963 2408 550 5521
35 Nose - Fuselage 122 48 50 950

37 1
38

40 ALIGHTING GEAR GROUP • WATER
41 _LOCATION FLOATS STRUTS CONTROLS
42

43

44

4s
_URFACE CNTROLS GROUP _412

COCKPIT CONTROLS ,,. 22
AUTOMATIC'PILOT
SYSTEM CONTROLS (INCL. POWER F PEEL CONTROLS LBS.) 1390

Sl ENGINE SECTION OR NACELLE GROUP .... W_3_
52 INBOARD

_53 CENTER - __;4 O__UTBkOARD

SS OORS. PANELS & MISC.

57 TOTAL (TO 1,l. BROUGHT FORWARD) ...... 48

26

- ' + ,, +, " -# e . ..................



NAME 13 GROW WGMT STATEMMN PoaGEp
DATE 4_1__________________

DAE une 1956 IVNTUiTRpoRT NA-5(i-4D)1

3 EWNIEIWTALLATM~ _______

4 AFTER B4RNS (IF_1 RN._LSEPARATELY)_____
s ACESSRT_"MAROXIS &_ORIYES 958___
6 SWEnUAGURS_(POfRRSOTYPOS)______
7 Ain MUCTM" SYSTEM 927
I EXHAUST SYSTEM ___7_

9 COMMG SYTEM_____
To LUGRWCATING SYSTEM ___ __________ ____

11 TANKS_____
12 COOLBI ISTALLATMO ____

14 PIL SYSEMI_____ 92
is TANKS P-OTECTIM-_____

-16 -UNIPROTECTD_____

17 PLUMBING._ETC- _________________________

i3 WATER WINJCTO SYSTEM_____
19 VAGNECrMTROLS _____

20 STARTIG SYSTEM 9
21 PROPELLER INSTALLATIO _____

~22_ _

23 _ _ _ _ _ _

34 AIJXIUARY POWER PLANT GROUP
25 DSTRUWENTS L NAVICATiONAL EWMAPT GROUP48
246 HYDAULIC IL PMNEUATIC GROUP 1-39
27 _ _

29 ELECTMCAL GROW

31
32 IELEC IROSOC GROUP___________
33 EImPSENT
34 93SMLAT S

36 ARIMMENT GMOP (MMC. GUNFPIRE PROTECTMO LBS)
27 PURNIUNS & ESIIPNT GROUP 1140___
36 ACaCOMDAus FOR PMPOMIL _324

* RIRtUUNG _________

41 EhERGEC EQW3PIEUIT
42__

43 AMR COSQITMMI & AKMM-laG l0JIPUIHT MWOU __174_t_

44 AIR COMMIQN1I50

4'
47 PHOTOGRArWC GkOUP
48 AUXiIARY GEMR GROUP
-E HANDUNG GEAMil L

50 ARRESTING GEAR
51 CATAPULTiNG GEWAR

~55 MANUACTUM VARIATiOM
56 TOTAL FROM PC. 2 _________________ -
W7 WEMQT EWTV



PAGE
AN-9IO3-IJ GROUP WEIGHT STATEMENT MOf-Lg-T-11 -
NAME)E
NA 4,USEFUL LOAD & GROSS WEIGHT
DATE 4 June 1956 REPORTN-6-T

LOAD COITION DESIGN GROSS WEIGHT
2

3 CREW, . ). _ _ _ _ _ [,
4 PASSENGERS (NO. )
S FUEL Two. _ _ _ __"

6 UNUSABLE ?3.BS.F 531_
7 RiTZn AL L B. S. F, 179,_ 20,9 1

9
10 EXTERNAL
11
12 DoMB GAY
13

14 OIL
13 TRAPEDe Gals. 60
16 ENGINE 20 Gals. 150
17

18 FUEL TANKS (LOCATION
19 WATER INJECTION FLUID.. GALS)

20

21 GAGGAGE
22 CARGO
23
24 ARMAMENT
25 GUNS (Lacwto,) Flo. of Moo. _y_ Cl.
26 _-

27

_24
29
30
31

32 AMMUNITION
33
34
35
36
37

39 INIS$TALLATtOI4S ("Bl, TORPEDO, ROCKET. ETC.).
*40 9O0" OR TORPEDO RACKS
41
42 EC ONNAM ANC E P AE15
43 .

,EQUIPMENT
47 PYROTECHNICS
48 PHOTOGRAPHIC

49

52 IlSC]ELLANEOUS
3 WA' K. EQ1UPMENT QOOING 500
sA UQID NITROGEN. 443

55 USEFUL LOAD 124136
5 .WEIGHT EMPTY 83664-
57 GROSS WEIGHT 207800

*if a* 2peCCLie~d &s '¢igh *tapty.
Land Base Supersonic Fuel

28



AN-9103-D GROUP VEIGHT STATEMENT PAGE
DATE USEFUL LOAD & GROSS WEIGHT REOt EL __-__-__-

VAE4 i~I6REPOR1 NA-5-4_

1 LOAD CONDITION ALTERNATE V/APQ-AZMUTH PH 0 FERRE........ urt r AU MSSION

3 CREW(NO. 270 270 270 270
4 PASSEN GERS (NO. _ _...... .....
5 FUEL Tyr* Geis.

6 UNUSABLE L.'] ,F 3.1 35. 35. F. 353.35 156 _35
7 INTERNAL L. B, S, F. 177Q2 9 120 03 120399.

10 EXTERNAL ........... __ _._'._. ..._'_,
I1

12 BOMB BAY . . .. .. .... '_ . ........ _ _

13 .. .
14 OIL
15 T TRAPPED 8 Gals., 60 60
16 ENGINE 20 Gals. 150 105 50

IS FUEL TANKS (LOCATIO _

19 WATER INJECTION FLUID GALS)

21 LAGGAGE_____ _____ _____

22 CARGO
23
24 ARMAMENT
25 GUNS (L,,..,,) Fe, .OFI*. or. C..
26

27 . . .... . ._ _

29 ___.

,,30 _ _ _'_ _

32 ANAUITION,
33

34 _ --

31 INSTALLATIONS (OMID. TORPEDO. ROCKET. ETC.) _

*40- gf0 OR TORPeDO RA__
41
42 RECONNAMSANCE PACKA9E 1 il46 A3 &A
43__ _ _

44

45__ _ _

46 EQUIPMENT
47 PYROTECHNICS
48 PHOTOGRAPHIC ____.... .

,, , ___ ___ _..

'50 OXYGEN_______ 
____

51
52 MISCELLWOUS
s3 wATR - EQU'IPMENT COOLING 0 500 n .. 500
54,IQU NITROGIN 443 1 442 W4+ I4
55 USEFUL LOAD I124130 1123 92A 11?3816 .. E_S6 WEIGHT EMPTY .84 83004 -384 R3664.

57 GROSS WEIGHT 1__07588 1237480 _- 2n696

's ......s I Fu.e 1

12
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AN-9 103-D GROUP WEIGHT STATEMENT PAGE
INATE 4 June 1956 WEIGHT EMPTY MODEL- S 1

]DATE __4_June__1_59 _ REPORT N-6 j

I WING GROUP 24343
_2 CENTER SECTION_- BASIC STRUCTURE

3 INTERMEDIATE PANEL - BASIC STRUCTURE
4 OUTER PANEL. BASIC $TRUCTURE 21733

_6 SECONDARY STRUCTURE (INCL. WINGFOLD MECHANISM LBS.)
7 AILERONS (INCL. BALANCE WEIGHT LBS.)

- _ .. ...FLAPS- TRAILING EDGE .... ......
9 - LEADING EDGE

10 _ _ SLATS . . .... .......
11 SPOILERS I_______l_______

12 SPEED BRAKES_
13 _TP-FOLDING WTNG 6Q
14 TA-T M (L. IL WING ONLY) 250
15 TAIL GROUP 3040"
16 iSTABILIZER -IASIC STRUCTURE ANA ' . ]400
17 -FINS. BASIC STRUCTURE (INCL. DORSAL LS.) 21640
1s _ SECONDARY STRUCTURE (STAB. & FINS)
i ELEYATOR (INCL. BALANCE WEIGHT L9S.)
2o RUDDERS (INCL. BALANCE WEIGHT LBS.)

2987
2BODY GROUP ______________29'7U

24 FUSELAGE OR HULL - BASIC STRUCTURE
25 BOOMS. BASIC STRUCTURE
2i . SECONDARY STRUCTURE . FUSELAGE OR HULL ..... _...__

27 . BOOMS .•. .
21 . -SPEEDBRAKES ......
29 . DOORS, PANELS & MISC. _

30
31 ALIGHTING GEAR GROUP -LAND (TYPE: TRI LE)' 11806
32 WqHL~S. R S

LOCATION STRUCTURE CONTROLS
33 TIRES TUBlES, AIR_
__ maln- Wig 217 .8044 825. 1101
35 Nose.- Fuelage . .. 90 40 300 720

L ..... X M......

40 ALIGHTING GEAR GROUP - WATER .+

41 LOCATION FLOATS .... _STRUTS CONTRO4.s
42

43

44
4S

A ,UR FACE CONTROLS GROUP ...
COCKPIT CONTROLS .... .... . . ..... .. 22 .
AUTOMATIC PILOT

49 SYSTEM CONTROLS (INCL. POWER & FEEL CONTROLS 1373_ LS.) 474

sl ENGINE SECTION .306
52 INBOARD ......... ..
.51 CENTER 30

.
'. . ' ' ._

L *___ OUTBOARD . .... .. .. .

55 DOORs PANELS & MISC.

57 TOTAL (TO BE BROUGHT FORWARD) [!4357

31
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NAME_________________ MODEL y 18
DATE 4June 195 WEI1hT EMPTY REPORT NA-56-45Z4

2 AVXIUAU't NAM__
3 SMOM ITALLATWO 15___60
4 APTUSMWS (W MIAM. SEPARATELY)_____
5 AChiSORY GEARRlESn & DmlVS_____

6 Samac"ARS IF" TURoo TYPB _____

7 MRf NITWO SYSTEM____
I lowAUT SWSUM -mw SHO249____ __

f mawO SYSEM DRAIN PMOV. 280__
L1 IMEIATING ST 1 1 1M i3EBH TN NlJE ____

.1 TAM
It COOLMI WTALLATWN_____
is amTS 0LUMC ETC.________
14 Pu9L SYTEM __ _ _ _ _ _ _ _ _ _

TMSS - PROTCTD ______

.1S WATER SUECTON SYSTEM____

w9 OVA* CNTROLs _______

S TATMN SYSTEM (INTGRALINI
it PROPELLER SITALLATlM_____

36 AUXILIAR PMSR PLANT G~U _____

.25 ISTman omNT 56
36 HYDMUIC & PHEIIATIC CROWU09

29 E1LECTRICAL GROUP81

3

32 uAucMAWsc GOUP C.____EPRTCT I

3v loSIWN 52

4 MS.AIN IIAMN

0 AI MhWICLLM & EINT4U NINT "
* rumeseu mm 28§

a4 MANL GEM 210N

so AUSTIM GEAR____

51 CATALG GEAR___

C2ATGAUII GA _____

5 iLAWWACTUING VARIATWOH2 ~ _____

S6 TOTAL PRO M .2 113______________

w I van" 
____128___
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AN-9103-D GROUP WEIGHT STATEMENT PAGE
NAME USEFUL LOAD & GROSS WEIGHT MODEL 7Ss 1P
DATE 4 Jue 1956 REPORT-_NA-6- 454

LOA" CONDITO# DESIGN GROSS WEIGHT2

3 atEW .. ____-___. ....
4 PASSE4G IRS (NO. ______ _____ __

$ FUEL 'ipe ola.

6 UNUSABLE -"u -q 32 ~ ~ ____1 INTERNAL : UQM HI 59278

10 EXTERNAL

12 SOMB BAY

14 OIL
15 TRAPPED lgs. 6
16 ENGINE 12 Gals. 9
17

1t FUEL TANKS (LOCATION ) .... _ __........

It WATERINJECTION_ LUID( GALS)

21 BAGGA E
22 CARGO
23 ...

24 ARWMENT
25 GUNS FL.ix " ". . Qor. Col.'"

26 _ _ _ __ _ _

27

30 _

32 AMN" TION__ _ _ _ _ __ ___ _ _ _ _ _

39
39 IISTALLATYNIS (1NMI. TORPEDO. ROCKET. ETC.)

*40 SONS OR TORPEDO R4CS______________________

42
43__ _ _ _

44

46 to UIPMENT______
4T PYROTcNCs

49 r K J .,PAC] j .. .. .D ]Pj[.OTO NIr_ JiM.r ____ _" __

#14 OXYGEN__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

36 USEFUL LOAD ___3-_68

56 WIIN EMPTY I-11
IT camS WEIGHT I -08 I

-- w specified 4s Weisht oaf".
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AN.9103-D GROUP WEIGHT STATEMENT PAGE
WAE___________ ODL7S !SPNAME 4 June USEFUL LOAD & GROSS WEIGHT MEPOR-A5 "I"

DAERADAR MAPIN 1 &
1 LOAD CONDITIOMN ALTERNATE ADAE
2 _______RADAR RADAR) 1MO N
3 CREW (NO. 270 270 270
4 PASSENGERS (NO. )
5 FUEL Typ ____G __________

6 UNUSABLE -320 H " 18T _. 187 187 1
7 INTERNAL LQUID H), 101330 592'78 -5 9278- 5927 5927L
8
-9

10 EXTERNAL
11 _ _ _ _ _ _ _ _ _ _ _ _ _

12 BOMB SAY
113

14 OIL
15 TRAPPED 8 Gal. 0 _ 0Ds
16 ENGINE 20 .21., 90 go 90
17

11 FUEL TANKS (LOCATION )
19 WATER INJECTION FLUID ( GALS)
20
21 BAGGAGE
22 CARGO
23

24 ARMAENT
25 GUNS (L.ge.,) Fix. of Flex. Z_ _. _ _C.

26 _
27 _

28

30
31

32 AMMUNITION _
33

34
35 _
36
37

39 INTALLATIOS (M*!, TORPEO, ROCKET. ETC.)
*40 "1Ml O TORP9DlO RACKS
41
42 RMCO AIRSANCE PACKA . 1952 174L 1638 1854_
43

44
45
44 EQUIPMENT
47 PYROTECHNI___
41 PHOTOGRAPHIC
I4

SUSEFUL LOAD 637_6_Wit
54 WEIGHT EMPTY 142842 142U42
57 GROSS WEIRHT -259 W58 2,0N80 20IGr
*If so pcified as wei#h t".
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SECRET NA-56-454

c. Flight Controls

The flight control system proposed for Weapon
System 118P is an integrated system composed of mechanical,
hydraulic, electromechanical, and electronic components. The
aerodynamic flight control surfaces are positioned by irreversible
dual hydraulic actuators and dual mechanical control valves.
Pilot inputs to the valves are accomplished through a single mech-
anical linkage system from the pilot's controls to the actuator
valves. Automatic flight control (AFCS) inputs to the valves are
accomplished through series and parallel hydraulic actuators with
electromechanical control valves and associated electronic components.
Three basic modes of operation are provided: the primary manual
control mode, the automatic control mode, and the alternate manual
control mode.

(1) Primary Control Mode

The primary manual control mode provides for
pilot control of the airplane flight path through the cockpit control
stick and pedals. The AFCS is utilized in this mode to add or subtract
from the pilot inptts to the control surfaces so as to provide optimum
static, accelerated, and dynamic handling qualities over the airplane
flight range. "Fail-safety" is accomplished in this mode through the
use of redundancy with automatic shutoff centering and locking. When
this cycle of operation occurs, the alternate control mode is automatically
in use.

(2) Automatic Control Mode

Automatic control of the airplane is accomplished
through the AFCS providing the following functions:

Pilot Relief
Mach hold
Altitude hold
Heading hold
Attitude hold
Tie-in to Electronic Subsystem
Automatic navigation

"Fail-safety" in the automatic mode is accomplished by the use of
command limiters in addition to the provisions of the primary control
mode.

SECRET 49



SECRET NA-56-454

(3) Alternate Control Mode

An alternate manual control mode is provided
for pilot control of the airplane through the mechanical and
hydraulic system components only. This mode is available for I
use only if the AFCS is inoperative. Based on mission capability
considerations, configurations with canard surfaces for pitch axis
control were selected which require artificial stabilization. A
simple mechanical and hydraulic system is proposed which provides
these stabilizing canard motions, which are superimposed on inputs
applied by the pilot. This system is in operation during the primary
manual and automRtic modes as well as the alternate manual control
mode. The alternate manual control mode is included to permit
completion of the mission in the event that airplane electrical power is
not available or the AFCS is inoperative.
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CL Structural Load Factors

The airplane is designed to a limit mnnuevering
load factor of 1. 6 g. The ultimate load factor is 1. 6 G x 1. 25 zz
2. 0 G.

The gust load factor is identical to the above
maneuvering load factor.
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e. Crew Provisions

The flight crew for Weapon System 118P consists of
only one man. Careful study of all of the systems involved indicates
that one man can adequately perform all of the desired filictions.

(1) Environment

The cockpit environment is based on the following
assumptions:

Ventilated suit worn
Closed, recirculating ventilation system
Minimum possible leakage, of the order of 0. 1 square inches
equivalent area (CA = 0. 1)
Leakage make-up to maintain cabin pressure from stored
liquid gas

Greatest efficiency for the recirculation system is
achieved with a low cabin altitude; 16, 000 feet or 5. 0 psia may be
assumed. The required cockpit temperature will be established by
equipment and instrumentation in the cockpit rather than by the man,
since the ventilated suit provides protection for two hours at environ-
mental temperatures up to 200OF or more.

For the Phase II-1/2 Airplane, the partial-pressure
suit may be worn as a protection against possible decompression and in
case of bail-out above 50, 000 feet. Experience may show that survival
of a decompression at 75, 000 feet is possible by diving the airplane,
without reliance on a pressure suit. Such a procedure will require a
dive rate capability of the order of 2000 feet per second or better and
the wearing of a full face helmet - permitting oxygen positive pressures
up to 24 inches of water.

For the Phase I Airplane, the partial-pressure
suit will be necessary to survive a decompression.

A full-pressure suit may be preferred on the basis
of comfort and mobility, providing a suitable suit has achieved standard-
ization by the time of mock-up of the airplane. The full-pressure suit
has the advantage of permitting continuance of a mission at peak altitudes
following a decompression, whereas, the tolerable duration wearing
the partial-pressure suit is limited to a few minutes at or above 75, 000
feet. The significance of this advantage depends on the feasibility of
unpressurized flight from the standpoint of equipment operation.
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(2) Visibility Requirements

Present indications are that the best method
for achieving adequate vision in this design, with least amount of
drag, is the use of a slightly raised transparent enclosure and a
periscope. Several tests with gratifying results have been conducted
utilizing periscopes. The periscope provides an exit pupil of
adequate diameter and eye relief, thereby, permitting the pilot to
maintain a normal body position and head movements. The field of
view of a large enough angle to provide adequate forward and down-
ward vision. The transparent canopy will allow forward, overhead, and
side vision. In order that the proper orientation may be maintained by
the pilot, overlap of the field of view by a minimum of 5 degrees
between the periscope and transparent canopy will be achieved.

During taxiing, the periscope will allow the
necessary forward and downward vision. The transparent canopy,
with its large areas of side vision, will be used-for side obstruction
clearance. Once aligned on the runway, the periscope will provide
adequate vision for take-off. Its field Of view will provide a 30-degree
cone of vision which is normally considered essential for visual reference.
A..nther assistance to the pilot will be the projecting of the airspeed
and altitude information on the periscope face, allowing the pilot to
have the required information without shifting his field of view. Climb-
out will be carried out by simply switching the vision from the periscope
to the windshield area; once in the air both sources of vision can be
utilized, the periscope for ground reference and the transparent area
for all-around vision.

(3) Emergency Protection

Emergency protection for the pilot will consist
of protection during crash landing, excessive maneuvers, and emergency
egress, as well as the environment encountered due to altitude and
velocity.

The personal equipment, that is the equipment worn
by the pilot, will include the MB-3 partial-pressure suit, MB-5 helmet
immersion or exposure suit, ventilated garment, and integrated harness
torso suit.

Protection for crash landing will consist of the lap
belt and shoulder harness fastened to the integrated harness. The harness
in the integrated suit will protect the pilot from movement relative to
the seat during crash landing, excessive maneuvers, and emergency in-
flight egress. This suit will also position the parachute harness on the
occupant for correct support during descent with the parachute.
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The seat will be designed to provide protection
of the occupant from limb flailing, wind blast, and tumbling during
ejection and descent. The occupant will be retained in the seat
during the entire escape sequence, landing in the seat. The occupant's
arms will be retained within the seat envelope by large side guards,
and the hands will be shielded from wind blast to help the occupant retain
his grip on the trigger handgrips. The legs will be retained by side
guards and one automatic quick-release yoke over each ank!e. The
ejec41on control will be located so that flight loads will not hamper the
occupant from reaching and activating the jettison control. This con-
trol will be a single-movement device which will position the occupant
for safe ejection, jettison the canopy, deploy the seat-attached main
parachute, and eject the seat without further action by the escapee.

The tumbling protection will consist of a
aerodynamic fins attached to the upper extremity of the seat. These
fins will extend upon separation of' the seat from the airplane.

An aneroid timer device will be used for automatic
deployment of the main parachute. If escape is accomplished above
20, 000 feet, the seat attached parachute will deploy upon reaching
20, 000 feet; if escape is below 20, 000 feet, the parachute will deploy
2-1/2 seconds after ejection. If the occupant wishes to leave the seat
at any time with his emergency parachute and survival kit, a manual
release handle is operated.
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2. Power Plant

a. Engine Installation

(1) Phase 11-1/2

Four afterburning General Electric X278
(135 percent X275A) engines are installed side by side in the aft
fuselage. All airplane power supply accessories are mounted on
separately cooled and lubricated, remotely located gear boxes. A
quick-disconnect drive shaft transmits power from the single power
take-off pad on each engine to its respective gear box. No accessories
are located in the inaccessible nose bullet. A reversible hydraulic
pump on each engine remote gear box will be utilized for starting each
engine. Ground power supply will furnish power to the reversible
hydraulic pump for starting.

Each of the four remote gear boxes will mount
a single surface control and a single utility hydraulic pump. In addition
one alternator will be mounted on two of the four gear boxes (total of
2 alternators). Constant-speed drives will be provided for the two
alternators.

Advantages to be gained from using these remote
gear boxes are as follows:

1. All accessories per engine will be located in one compartment
thus making maintenance problems more simplified.

2. Accessibility problems will be decreased because no
accessories are in the bullet nose.

3. Engine removal is simplified.

a. Only a drive shaft will have to be disconnected as compared
to disconnecting numerous hydraulic lines and electrical lines.

b. Engine removal will be simplified, with no requirement for
disconnect or removal of nose-mounted accessories.

4. All inflammable fluids are eliminated from the bullet nose, thus
eliminating the possibility of air contamination and fire hazard
due to this cause.

5. Accessories can be located in a cooler compartment, thereby
reducing compartment fire hazard.
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(2) Phase HI

Four Aerojet ATR-2040, 103. 1 percent size
regenerative hydrogen-fueled air turbo rocket engines are installed
side by side in the aft fuselage. All airplane power supply accessories
are mounted on separately cooled and lubricated, remotely located
gear boxes. A quick-disconnect drive shaft transmits power from
the single power take-off pad on each engine to its respective gear
box. No accessories will be mounted in the nose bullet. Ground
engine starting will be accomplished in the following manner: Groun
support equipment, consisting of a liquid hydrogen supply, high-
pressure pump, and heat exchanger, will supply hydrogen to the engine
turbine at 300OF to 400°F and 700 psia. The expansion of the hydrogen
through the turbine will initiate operation of the compressor-turbine
system, permitting ignition and burning of turbine exhaust hydrogen.
This starting procedure is continued until engine idle speed is obtained.
Operation is then switched to main engine operatima, and fuel is fed
to the engine from the airplane supply. Starting is estimated at under
30 seconds from the time conditioned hydrogen is supplied to turbine.

Each of the four remote gear boxes will mount a
single surface control and a single utility hydraulic pump. In addition
one alternator will be mounted in two of the four gear boxes (total of
two alternators) and one hydraulic pump on each of the other two gear
boxes to furnish power to the fuel system hydraulically powered fuel
pumps.

Advantages to be gained from using the remote
gear boxes are as follows;

1. Accessories per engine will be located in one compartment,
thus making maintenance problems more simplified.

2. The accessibility problem will be decreased because no
accessories are in the bullet nose.

3. Engine removal is simplified since only a drive shaft will
have to be disconnected as compared to disconnecting numerous
hydraulic lines and electrical lines.

4. All inflammable fluids are eliminated from the bullet nose,
thus eliminating the possibility of air contamination and fire
hazard due to this cause.

5. Accessories can be located in a cooler compartment, thereby
reducing compartment fire hazard.
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b. Air Induction System

(1) Phase HI-1/2

Air to the four engines located in the aft fuselage
of the Phase 11-1/2 Airplane is supplied by two inlets located sym-
metrically on the sides of the fuselage. Air entering each inlet
flows through a single duct which divides tnto two branches just
forward of the compressor inlet station. The engines are provided
with ejector nozzles, and the secondary air required plus all cooling
air will be bled from the main engine duct. Ground cooling will be
provided by reverse flow through auxiliary doors; the air being
pumped forward into the engine duct and aft provides a means of
exiting all of the excess air taken on board by the inlet but not needed
by the engine, cooling, or bleed system.

The variable-geometry inlet design for the Phase
11-1/2 Airplane is a two-dimensional, external-compression, internal-
contraction type. For high-speed flight, the supersonic stream
entering the Inlet is partially decelerated through two external oblique
shock waves formed by an external ramp. The entering stream is
furtaier decelerated to a low supersonic Mach number as a result of the
internal contraction. The inlet design incorporates the use of porous-
area suction on the ramp and over the engire duct surface for a short
distance aft of the start of the cowl. Use of porous-area suction is
utilized to prevent separation due to shock wave boundary layer interaction.
The inlet has been geometrically arranged on the side of the fuselage
to give the best possible angle of attack and yaw angle characteristics.

The inlet geometry and by-pass system will be
automatically controlled in flight to give optimum performance. The
variable internal ramp of the Inlet will be controlled only as a function
of Mach number. The by-pass system will automatically exit the
correct amount of air to maintain low drag, high pressure recovery,
and stable operation of the inlet.

(2) Phase I

Air to the four air-turbo rocket engines located in the
aft fuselage of the Phase I Airplane is supplied by a single inlet located
on the bottom of the fuselage. Air entering the inlet flows through a
single duct to a station just upstream of the compressor inlet station
where the main duct divides into four branches. All air needed for the
cooling and the ejector nozzle are bled from the main engine duct. All
excess air entering the inlet and not needed by the engine or auxiliary
systems is exited through a by-pass.
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The air induction system :also includes a blow-
off cowl extension. At low supersonic speeds (less than Mach 1. 7)
the inlet size (which is selected for operation at Mach 4. 0) is approxi-
mately 300 percent too large. The blowoff cowl is provided to reduce
the large inlet drag that results from the oversize inlet. The blowoff
cowl extension converts the inlet to a fixed, normal shock inlet of
proper size for operation upto about Mach 1. 7. The cowl section is
automatically jettisoned as a Mach number of 1. 7 is reached.

Geometry and other details of the inlet and details
of the inlet control system are similar to the Phase 11-1/2 design.
However, certain geometry changes were required because of the
higher Mach number design.
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c. Fuel System

(1) Phase II-1/'

The fuel system is designed to operate with
land-based supersonic (LBSS) fuel. Total fuel quantity is approxi-
mately 21, 400 gallons and is contained in a forward insulated fuselage
sump tank of 10, 140 gallons, an aft insulated fuselage transfer tank
of 6, 560 gallons, and two wi'g tanks of 2, 350 gallons each. The tanks
are integral with the airirame structure.

Fuel is supplied to the engine and transferred by
hydraulic tank-mounted pumps. The tanks are pressurized to 15 psia
with a liquid nitrogen system to avuid autoignition, to eliminate
venting, and to provide an emergency engine feed system. CG is
controlled by appropriate throttling of transfer from the aft tank.

Refueling is accomplished at a rate of 1200 gpm

at 50 psi inlet pressure, for in-flight or ground operations.

(2) Phase LII

The fuel system is designed to operate with liquid
hydrogen. Total fuel quantity is approximately 101, 330 gallons and is
contained in seven interconnected fusulage tanks. The tanks are
insulated and separate from the structure.

Fuel is supplied to the engine by four hydraulically
driven booster pumps in an aft sump tank. Fuel transfer is
accomplished by gravity through check valve interconnectors which are
limited through insulation to avoid loss. Maximum tank pressure is
35 psia.

Ground refueling is accomplished by a recirculating
system from the forward to aft tank into a purged system. In-flight
refueling is not provided.
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3. Equipment

a. Navigation

Navigation is accomplished by a subsystem called
the N5C, designed by the Autonetics Division of North American
Aviation, Inc. This subsystem uses the inertial platform from
the N5A subsystem, which has been extensively flight tested, and elec-
tronics from the N6B subsystem which is now in production for missile
application.

The N5C nav gation subsystem weighs 414 pounds and
requires 10. 7 cubic feet of :.pace and 526 watts of electrical power.
Its main components are the inertial platform and the associated
electronic units, one of which is a digital computer.

The platform is isolated from angular flight motions
by means of a four-uxis gimbal arrangement. It is maintained
normal to the earth's graAtitional field by means of gyroscopes and
torque computers. Inertial distance meters are mounted on this
stabilized platform. (These are instruments which sense acceleration
and yield its double integral, which is distance. ) " ie output of ai
inertial distance meter is an amplitude-modulated -arrier signal.
This signal is demodulated so that it is suitable as an input to the digital
differential analyzer which then performs the linear transformations
necessary to put the position data into latitude and longitude coordinates.

The digital differential analyzer, into which a program
for the mission has been inserted, also computes the correction
signals to the automatic flight control unit. It is capable of computing
paths consisting of, at most, three arcs of great-circle routes.

In addition to navigation data, this subsystem also
furrishes timing marks; pitch, roll, and yaw angles for stabilization
of camera platforms and radar data; and true ground velocity.

The navigation spbsystem is also capable of automatically
switching the reconnaissance subsystem on and off during a programmed
flight.
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b. Reconnaissance

(1) Radar

Scanning, Forward-looking Radar - for general
area-mapping and gap-filling. This is a PPI radar of exceptional
resolution capability (2700-foot ground resolution at 80 nautical
miles). The PPI scope pictures provide for basic, over-all ground-
mapping of the entire enemy territory. The pictures may also be used
as comparison overlays in bomber guidance. In addition, this radar
provides the high-resolution capability in the near range (approximately
550-foot ground resolution at 16 nautical miles) necessary to fill the
ga.,j left by the dual, high-resolution, side-looking radar.

High-resolution Side-looking radar - for detection
of targets such as missile launching centers. Phase 11-1/2 employs the
APQ-56 equipment while the Phase III employs the advanced coherent
Doppler radar techniques to provide ground resolution up to 200 feet at
70 miles. It will als provide records resembling good aerial photographs.

(2) Ferret

The ferret reconnaissance system is used for
locating, detecting, and describing enemy ground radar stations, This
system operates automatically and employs dozens of direction-finding and
frequency-analyzing antennas to obtain complete information on enemy
radars within ghe total frequency range of 30 to 70,000 megacycles. This
inlormation may be rapidly read out and correlated on the ground by
computers such as the standard IBM 704.

(3) Photographic

The photographic reconnaissance system is used for
target search and detailed target description. The system includes two
automatically controlled, high-capability camera sets.

Search Cameras - approximately 24-inch focal length -
capable of 20-foot ground resolution and 50-nautical-mile lateral coverage
for detecting missile launchers, distinguisheing aircraft types, etc.

Detail Cameras - 48-inch focal length - capable of
4- to 5- foot ground resolution and* 20-nautical-mile lateral coverage -
for fine discrimination of target detail.
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the airplane air data computer include complete weather data at flight
level. The reconnaissance subsystem provides for complet in-flight
recording of these data.

(5) Infrared Equipment

For detecting temperature differences on the
ground and identifying underground or camouflaged installatinns. This
equipment scans the ground, employing sensitive thermal detection
devices. (The etate of the art to permit efficient infrared work in the
high-altitude, supersonic mission is still in doubt.)
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c. Communications

Consistent with the operational use and the time
schedule of Weapon System 118P, the general requirements of the CNI
subsystem are minimum weight, high reliability, and the most advanced
state-of-the-art development. The choice of equipment and installation
is based on the assumption that the pilot and maintenance personal
are of Air Force Test Center calibre, that maintenance and turnaround
time are of secondary importance, and that there is adequate support of
chosen equipment. Specifically, the functions of the CNI subsystem
will be limited to the essential requirements of uhf communications,
uhf automatic direction finding, stand-by altitude reference, identification
air-to-air and ground-to-ground transponding equipment, radio distress
beacon, and tape recorder.

Equipment that best fulfills the requirements of this
weapon system, from both a functional and schedule standpoint, are
as follows:

(1) AN/ARC-52

This equipment provides line-of-sight communication
capable of conventional uhf, am, voice link with the present ground and
air-borne facilities and is capable of operation with adf equipment. This
equipment is an improvement over the AN/ARC-34 and was specifically
designed and developed for space-premium, high-reliability installa-
tions. The basic characteristics of the AN/ARC-52 are a frequency range
of 225. 0 to 399. 9 mc, 1750 available channels with 19 present channels and
one guard channel, a power output of 20 watts minimum unmodulated
power into a 50-ohm load, and a range up to 300 air-to-ground miles
and 650 air-to-air miles (depending on altitude).

(2) AN/ARA-37

This equipment is an air-borne homing adapter used
in conjunction with the command radio as a navigational aid. It provides
right-left bearing-to-signal information and was designed and developed
with the primary objectives ot simplicity and lighteness of weight.

The basic characteristics of the AN/ARA-37, automatic
direction finder are a frequency range of 225 to 400 mc, accuracy to 3
degrees under operational conditions, and right-left indication sensitivity
increase as the station is approached.
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(3) Attitude Reference

This equipment provides stand-by navigation.
Study has indicated that pitch, roll, and azimuth can be obtained with
much greater accuracy and less weight with a stable platform than with
a combined vertical and directional gyro. The equipment will be tied
in with the main inertial platform for accuracy checks and correction.
Several systems providing these functions are under development by
Lear, Kearfott, Kollsman, and Sperry. The accuracy characteristics
of the attitude teference system are one-degree-per-hour drfft in
azimuth and 5-degrees-per-hour drift in elevation.

(4) AN/APX-19 and AN/APX-27

The AN/APX-19 is an air-to-ground transpondor,
and the AN/APX-27 is an air-to-air transpondor. These units auto-
matically transmit an identification signal whenever properly cballenged
by friendly air or surface forces. They are also capable of identifying
the weapon system as a specific airplane and of transmitting a distress
code (SIF - selective identification function).

(5) AN/ART-27

This equipment transmits distress signals which
indicate to rescue facilities the existence and location of the disabled
airplane. It transmits alternately on hi for 5 minutes and uhf for 10 minutes
for a period of 24 hours. It is ejected manually, on impact, from the
airplane, if so selected, by a light-weight catapult system. It will
operate satisfactory if ejected while air-borne, on the ground, or on the
surface of a body of water. The system is normally in the "crash
silent" condition and is provided with a manual override that requires
the pilot to take positive action to activate the system.

(6) AN/ANH-5

This equipment is a lightweight tape recorder capable
of recording audio signals from radio receivers or microphones. It
provides a means of recording the pilot's oral descriptions of observations
made during the mission for evaluation upon return to base. It has
sufficient magnetic tape to permit recording on a selective basis through-
out the mission. Automatic ctitoff is provided when no audio signal is
received.
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d. Aerial Refueling (Phase 11-4/2 Only)

An in-flight refueling system of the flying-boom type,
having a transfer capacith of 1200 gpm, is Orovided to refuel the
internal tanks. The receptacle is installed in the upper fuselage,
forward of the wing. A switch is provided in the cockpit for actuating doors
that cover the receptacle and energizing a light in the receptacle com-
partment to illuminate the receptacle.
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[3, GROUND SYSTEMS

1. Ground Servicing

Ground servicing of Weapon System 118P differs from the
normal concept primarily in the reconnaissance pod equipment pre-
flight and in the Phase III fuel servicing. The reconnaissance pod
ground servicing, is handled apart from the airplane. Pod main-
teaance, data servicing, preflight, and postflight data correlation is
accomplished adjacent to the ground data correlation vans. The mated
(pd to airplane) check need be one to ensure the airplane-to-pod
system operation. The airplane systems pertinent to reconnaissance
operations can be functionally checked by the "go, no-go" system
checker.

Fuel servicing and ground handling of the fuel servicing
devices requires extreme care and l-eplanning in its operation, dut
to the volatility of the fuel. Refueling requires gaseous nitrogen purging
fol]owed by gaseous hydrogen purging prior to the liquid hydragen
fueling operation. Because boiloff of the liquid hydrogen occurs in
transit, reliquification is required prior to fueling. A combination re-
liiuffication and pumping device can be made as a portable unit. The
gaseous nitrogen can be made by a portable generator, and the gaseous
hydrogen is made available through the boiloff of the liquid hydrogen
tanks. To date, some problems, pertinent to refueling, not fully
resolved include: 1) designing pumps and stopcocks which would not
permit temperature rise and contamination, 2) consideration of handling
techniques and equipment to establish hazard-minimizing procedures,
3) consideration of ducting techniques to decrease liquid hydrogen boil-
off losses in transfer from tank to airplane.

Ground servicing of the hydraulic systems is combined with
systen check-out, as accomplished by the hydraulic service equipment
mounted on the airplane ground power untt.

The communication, navigation, and identification electronic
eqxiipnment, as well as the inertial platform and electronics, use the
"go, no-go" flight line testing and module equipment replacement concept.
In addition, alignment of the inertial platform is either through auto-
collimation or by referencing a master azimuth, depending on the turn-
around time requirements.
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2. Training Aids

This contractor will make a detailed design analysis of
the proposed weapon system design, with regard to estimations of
new training equipment requirements imposed by the system and its
subsystems, This analysis will consider all types and phases of
training aids and equipment which will be necessary for the training
of personnel in the operation, maintenance, and special technique
requirements of Weapon System 118P.

a. Types of Training Aids

In the contractor's final analysis, based upon detailed
design studies, all known training aid mediums will be carefully con-
sidered. A combination of the best possible mediums to aid instructor
personnel in transmitting the knowledge necessary to effectively operate
and maintain this weapon system will be recommended.

The main general types of training aids to be considered

are:

Aircrew

Graphics
Procedure trainers
Mission simulator
Pilot transition airplane

Ground Crew

Graphics
Animated training aids
Operable training aids
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b. Training Aids Support

All of the recommended training aids will
with complete special tools, test equipment, ground hanc
system and equipment technical orders, airplane handbo
operating and maintenance instruction handbooks for eac,
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c. Time-phasing Schedule

Paramount to the customer's best interest in the
development of an effective training program is the timely delivery
of the properly selected and accurately constructed training aid.
Delivery must be accomplished well in advance of test site or opera-
tional delivery of the weapon system. In keeping with current Air Force
regulations and this contractor's policy, all training aids will be
delivered sufficiently in advance of the v eapon system to effectively
support initial maintenance and aircrew training programs, either at
this contractor's facility or at Air Force installations in the field.
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SECRET NA-5O- 454
1. 2. REPORTS CONrTOL SYMBWOL

R & b TEST AND TEST SUPPORT AIRCRAFT ANNEX
PAGE 1 O, 3 PAG ES

rnSYSTEM CE PROJECT [: TASK E] OTHER 3. DATE4Jue15

4. TITILE19 INITiAL (6.NUMBERt

SPECIAL RZCONNAIBMANCE AIRPLAIIE PHASE 11 CNGE 116 P

7.AIRCRAFT REO4JIRED 9. 10. 14.i.I* S
ASO am AS DATE REQO ESTIMATED RECOMMENDED

N#ITE TYPE. MODEL SERIIAL NUMBER COEAND RELEASE DISPOSITION S
A KRC OE 9 LOCATION DATE U

1 4 B-58 ES April 1, 1960 June 30, 1960 Other Projects FrY-e
NMA (Sb-contractor's sub-system de- 0 NAA -120

velopment testing of the high F-61
reaolution radar __low -120
resolution radar ckgferret -120
package, search aphic -120
Package, and theoi photo- -120
graphic p~ca.

2 1 lisp Airplane No. 1 BT Oct. 1, 1900 May 15, 1963 -61
?4AA (Phase 1, Phase 1, and Phase 111 - NAA -30

Stability and Con , Power Plant -60
Performance, anl Auto matic -21
Flight Control) -62

-21
-21
-21
-21

-63
-21

-11

3 1 lisp Airplane No. 2 BT Jan. 1, 1961 Maty 15, 1963 -61
IKAA (CTCI, Instrume on for Flight 0 NAA -0

Test, ad Phase Fight Tests - -14
Power Plant, Pis ormuice, and -62
Stability and Conat -21

-21
-21
-21

-21
-216
-21
I1---11

4 1 lisp Airplane No. 3 BT April 1, 1961 April 30,19631 -61
IRA& (Phase MI Fligobt *s - stability 0 NAA -21

and Control, al Do==- f-62
stration, Power t ad Per- -21
fornance)-2

-21
-21

-63
-21
-21

FORMC PREVIOUS EDITIONS OF TtlIS FOR AR 01SOLIETE.
"C I U$ICZ 1



SKCRET NA-SA..5I
a. REPORTS CONTROL SYMBOL

R & D TEST AND TEST SUPPORT AIRCRAFT ANNEX
PAG* 2 OF 3 PAGES

W SYSTEM D PROJECT [] TASK F"J OTHER . oATE44 June 1956

4. TITLEK S- INITIAL [q S. NUMSER

SPECIAL RECOIINALANCE AIRPLANE PHASE 1-l/ CHANGE lisp

7. AIRCRAFT REQUIRED S. tO, !1. 12. 13. 14. is.

IT EM ASG o 0 DATE REQD ESTIMATED RECOMMENDED s e
TYPE. MOD[L SERIAL NUKR CODE 0  AND RELEASE DISPOSITION rO

QTV AND SERIES 9 LOCATION DATE ILk. IL

S 1 lisP Airplane No. 4 BT May 1, 1961 April 30,1963 -61
NAM (Phase II Flight eats - Power @ NAA -14

Plant, Perfor e, and -62
Stability and Con 01) -21

-21
-21
-21

-63
-21
-21
-21
-7

S 1 1lisp Airplane No. 5 BT June 1, 1961 April 30,1963 -61
NAA -7

-62
-21
-21
-21
-21

-63
-21
-21
-21

7 1 1lsp Airplane No. 6 BT July 1, 1961 April 30,1963 -62
INAA (Phase I Flight 'ests - Electric. 0 NAA -21

System, Antenmu, Hydraulics, -21
Instruments, Con munications, -21
Cabin Systems a I De-icing.) -21

-2163
-21
-21
-7

8 1 lisp Airplane No. 7 BT Ag. 1, 1961 April 30,1963 -62
I4AA (Phase II Flight testing - Search 0 NAA -18

Photograpbic, Detail Photoraphic -27
Digital Recorder, Cabin Systems -27
and De-icing) -27

-27
1-30
|-30

-10
I-lO

"PC I JUL PRVIOUS uITIONS OF THISs OR AR OBSOLETE.
I96



R & D TUST AMS TET SUPMOR NU PT AM=X s. XXPO~S CCTWOL SYMOL

PAGCE 3 or 3 PAOGES

(JSYSTM C) PROJECT 0 TAMK D OTHER 3. DATIE 4 1

4. 'TITLa9 INITIAL (~ .NUMSBER

5PECIAL RCCKIAZAIICKAMI.LAIhZPEAW -1I CM ANOS lisp

7.AIRCRAFT REQUIED 9. 111 11. 12 . 14. Is.
IT'M -l A 18* DATE REQO ESTIMATED RECOMMENDED

NUEE TYPE. L SERIAL NUNE AMC RELEASE DISPOSITION
Oil AND 1E9E0i LOZATIO00 DATE L L

0 1 11sp Airplame No. 8 EF Aug. 1, 1941 April 20,196 rY-62
Packags- Low r ouin-2-30
asunt mcm - a I(erret) 3-3

4-3o
TY-63
1-30
2-30
3-30
4-10

:10 1 lisp rin No. S VT S 1, 1901 April30,1963 FT-62
INlAme.s m un tl Radar NAA 1-10

Packag- S~ - Iii 2-30
1okiu, a"d f 3-30

4-30
FT-63
1-30
2-30
3-30
4-10

11 1 11sFpipim NO. 10 VT Oc.1, 1961 Apuil 30, 19 FY-SI
INAA (Phase WIM11 eta - NAA 2-24

Imeztial Aimmatc 3-4
FI1w cotrol, Rtabilliy "d 4-24
control.) PY-63

2-24
3-24
4

JULM PRtEVIOUS EOITIONS OF TM14 ORM ARIE OSSOLIETEL.
" C C I J U L S M C R Z



SCRET NA5-4
I. 82. REPORTS COA'THOL SYMWOL

It & D TEST AND TEST SUPPORT AIRCRAFT ANNEX !PAGE 1 OF 3 PAGES

SSYSTEM LI1 PROJECT rLIjTASK [_1 OTHER S. OATE ue15

4. TITILKE9 INITIAL jj ~NUMSER

SPECIAL RrCONNAIS&AJICZ AflPIJAJE PHASE3 Mf CHANGE lisp

7. AIRCRAFT REQUIRED S. 0I. 11.i.a.~a s
ITEM -. ASG 0 a DATE REQD ESTIMATED RECOMMENDED 0

NUM 1 T T:KM0LSERIAL NUMBER CODE 0 AND RELEASE DISPOSITION xU WI AN SERIES 29 LOCATION DATE 116 I.L

1. 4 B-58 E8 Jan. 1, 1962 March 31,0& Other projects -62
NAA (&*-contractor' km fb-system 0 Bob- contra- -120

development te Of the high tor's test -11'
resolution radar low facilities. -43
resolution radar ferret -12D
package, search aphic -120
package, and the photo- -120
graphic package.

2. 1 lisp Airplane No. 1 BT July 1, 1962 Apri30,36 I71r-63
NAA (Phase 1, Phase. 1, and Phase MI 0 NAA 1-30

Stability and Con 1o, Power Plat 2-60
and Performane 3-21

4-21
FY-64
1-21
2-21
3-21
4-21

1F-65
1-21

NAA CTC, Int ttionforFl~gt 0NAA-21

3-21
4-21

AA (TCI ID taton or ligtt @NAA-21

-1
-71

formnce.-21

-1

formnce.-21
-21
-71

___ ~1~_______
_ _ _-as

ARDC IJUL5 PREVIOUS EDITIONS OF THIS FORM ARE OISOLETE
SECRET 100



SECRET
I. . tREPO~rS CONTROL S71101OL

R L D TEST AND TEST SUPPORT AIRCRAFT ANNEXPAE 2 o 3 PA9E

IMJSYSTIEM FJ PROJECT MI~TASK E]OTHERt S. DATE4 June 196

4.I FIT LK U. INITIAL (j .NUMOKE4

SIPECMA RECONNAISSANCE AIRPLANE PHASE M' CHMANGE lisp

a. AIRCRAFT REQUIRED 3 10. 11 a i.I.

iT!ZM - A5G 0 0 DATE REQO ESTIMATED RECOMMENDED
NUMMTYPE. MODEL SEILAND RELEASE DOTIOaNox -~2 AN EIE LOCATION4 DATE IL IL

5. 1 lisp Arplane No. 4 DT Feb. 1, 1963 Iby 31, 1M6 -63
1(AA (Pha. mI Fligmu eating - Power 0 NAA -14

Plant, Perform e, and stability -21
and Coutrol.) 64

-21
-21
-21
-as

-21
-21
-21
-14

6. 1 lisp Arplane No. 5 BT Mech 1, 1963 May 31, 196 -63
kIAA (Phase MI Fligubt dain - Auto- 0 NAA -7

nktic uuji C , ena -21
Navigtion, and ty and con- -64
trol) -21

-21
-21
-1
-21

-21
-21
-14

7.. 1 lisp Arlane No. 6 ST April 1, 1963 Ny 31, 196 -63
1LAA (Phase MI FlintA eatng - Cabin 0 NAA -21

Systems and Do- , Electcal -64
System, Hydraalics, -21

-21botrumits and nnimic-t
-21
-21
-21

1

I- I lisp Arpume NO. 7 ff1 Ifty 1, 1963 April 30,19 -43
19AA (PhaseM UI4T eating - search 0 NAA is

Phntogrpec, D HPhotogaphic _64
Digitail Necordsr CdaR~ lYAtems -2?

mmd N- cing. 

-2 ?

27
20
30

JULC SS i PREVIOUS EDITIONS OF TmI Q& J ARE OSSOLETE.11



SECRET NA-56-5
2. REPORTS CONTROL SYMBOL ba

R & D, TEST AND TEST SUPPORT AIRCRAFT ANNEXPAE 3 o PAE

[SYSTEM m-1PROJECT []TASK MEOTHER 3. OAT K

4 June 1956

A. TITLE 9-INITIAL 6.NUMnaE

SPECIAL RMCIAISAWNC I PLANE PHASE MU CAGElS

-7 . AIRCRAFT REQUIRED a. Ia. 11. 12 13. 14. is.

TYPE.4 ASG 0 OATE REQO ESTIMATED RECOMMENDED ;a P
TYE 0@OEL 0 AN EESE DSOITOoiimem SERIAL NUMUEP1 CODE k N EES OSOIIH r

40Y AND SgmALS 1 E LOCATION DATE

9. 1 lisp Airplane No. 8 BT IMay 1, 1963 April 30,190 Fy-63
NAA (Phase MU FliWM sing - Radar 0 NAA 4-20

PaCkWg - JAM 1 OUtica1- FY-64
Azimuth Scan amIFerret) 1-30

2-30
3-30

a 4-30
Fy-6
1-30
2-30
3-30
4-10

10. 1 lisp Airpban No. 9 BT June 1, 1963 '"rch 30, Woiy-63
NAA (PhaseII M g sina - Radar I 0 NAA 4-10

Package - Ifgh I cmo-81do Fly-64
ILold-ng and Fe1 Tt) 13

2-30
3-30
4-30
FY-65

2-30
3-30

11. 1 lisp Airplane No. 10 BT Mly 1, 1963 April 30,1965 FY-64
NAA (Pbaae MI MWg Test - Inertial 0 NAA 1-24

Navigation and Admetic Flight 2-24
Control) 3-24

4-24
FY-65
1-24
2-24
3-24

4-8

LIOM p JU PEVIOUS EDITIONS Of THI1S FORM ARE OSSOLETIE.
-RV i JUL SS -C 
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NCRZT NA-WM454
2. oRPORS CONTROL SV3UOL

R & D FAOLITIES ANNEX PAGE 1 07 1 PAGES

(nlSYSTEM A PROJECT 0J TASK Q OTHER 3. DATE

4 Juse 106

4. TITLE 10. IT IAL CM6. NUMSER

CH4ANGEapCuIA RCOHAIAN APLANE 118P
PH=B 11-1/2 ______ ___________

7.
P 100O -300 P 694 OTHER TOTAL

VQESPPON3SSLIE CENTERSl

11ARTICIPATING CENTERS

4--ON T MAC TOP

MUD TOTAL

IWY

I ___________________________________

WY

wy

ry

=Nt FY

TO COMODLEI

4. PrACIL-ITIMS REQUIRnEMENTS Airpani Thigb Test
Part V Rxisting Contractor Facilities - Other Pertinent 1Dta

IThe gemeral plan is to utilise the Cotractor's existing Palmdale facility an the test bass for the actual flight operations for the
tow, w/llS M&i test airplanes. The contrakctor's Los Angeles facility will be used In a supporting rate sad will require the
use of existing warebwaulag, Labs, Sop and msuetal Dsign and Developsen Mcee. No addtiowl majo ruc
awe cantezuplated at Palmde1e or LA hangar the W/s 113 nWi test sirjllaasm It is pleaed to provide separate mass-in and

- tall obed for awh Bysten 116 Airplane to protect mattmance cres from the weether. The mais %mgawili be used occa-
ulamally to base several airplanes for specialized mainimme & prhii& operations. 1Dung theperiod Iept. 190thru
AprUi 62 twro.. 13,532 sq ft of ramp space will be required as bangar spc for each airplame, tatal"n 115,320 sqft farall
ten airph~ms. A total of apprc.. 420, W sq ft of ramp space is currentl available at the PaLndele Test Site, and awpro..
32S, 000 sq ft ad ramp space is currently availabl, at LA to iwqort ths progam.

Current Facilities Availabile Are bummarised Below
las hAnples FaitPalmndale Facility

Rumogr 36, 000sq ft Rompr 59,000 oq ft
Warebmasln, Liabs, shops, Iatumnalc 2000 mg ft Ofles, Stops, Labs, filockroom,

Naglaseriag Mce, Iastrumientation,

Total (Palmdals) 114, 000 sq ft



SECRtET NA-56-454
1, 2. REPORTS CONTROL SYMBOL

R & D FAMUTIES ANNEX
PAGE OF 1 PAGES

oxJ SYSTEM jJ PROJECT jJ TASK EJOTHER 3. DATIE

4 June 196

4. TITLE ~.INITIAL 6.NUMUDER

CHANGE 118sp
SPECIAL RECOINNAISSANCE AIRPLANE PHASEZ MI

7.
P -oo P -300 P -694 OTHER TOTAL

OtESPOt4SIVILE CENTERS

PAR~TICSIPATING CENTERS

CO 4R AC T OI

OTH"ER

SUM* TOTAL

FY

rO COMPLETE

S. FACILITIIES RE1QUIREMIENTS Airplane Flight Test

Part V Existing Contractor Facilities - Other Pertinent Data
Thbe general plan is to utilize the Contractor's existing Palmdale facility as the test base for the actual flight operation for the
ten v/s 116 flight test airplanes. The Contractor's Los Angeles facility will be used in a supporting role and will require the
use of eisting warehousing, labs, shops and instru-mentation dodig and development offil'es. No addtional major structures
are contemplated at Palmdale or LA to hangar the v/I 118 flight test airplanes. It is plannied to provide separate nose-in and
tail shedis for each System 118 Airplames to protect maintenace crews from the weather. The main hangar will be used occai-
sionally to house several airplanes for specialized maintenane and preflih operations. Special fuel storage and handfing
facilities will also be required& During the period June 1962 thru April 1965 approx. 36, 30 eq ft of ramp space will be re-
quired as hangar space for each airplane, totaling 362, 000 sq feet for all ten airplanes. A total of approz 429,600 eq ft of r
spae Is currently avalal~e at the Palmdale Test Site, and approx 339, 000 sq ft of ramp space Is currently available at LA to
isupport this program.

Current Facilities Available Are Summarized.

Los Appeles Facilit Palmdale Facility

nagas 36, 000 sq ft Hanar 59, 000 sq ft
Warehbousing, Labs, Instrumentation, Shops 22, 000 asq ft Offices, Sops, Labs, Stockroom,

Engineering Office, Instrumentation, Ware-
Total 58, 000 sq ft housing, Storage 55, 000 sq ft

Ramp Area 339,000 sq ft Total 114, 000 sq ft
Land 13 acres

Ramp Area 429, 600 sq ft
Land 273 acres

ARDC 1 j UL 55 '* *10 PREVIOUS EDITIONS OF IS IORN ARE COLITZ.
SECRET 106
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SECRET NA-56-454

ARDC FORM 115

(BLOCK 14 SUPPLEMENT)

It is not expected that there will be any unusual civilian
recruiting requirements imposed by Weapon System 118P.

New skill requirements will be offered by the advanced
electronic equipment involved in the radar reconnaissance and
navigation systems. Handling of liquid hydrogen fuel and servicing
of the aircraft will also present new problems on the Phase III
version.

An unusual jtob hazard will be presented by the liquid
hydrogen fuel used in thi. Phase III version. Production, storage
in large quantities and F . vicint of this fuel will be a new experience
for nearly all personnel required to handle it. It will be necessary
to conduct considerable training for those people who will be
servicing the fuel or powerplant system, or working the vicinity of
this equipment.

Due to the advanced nature of the electronic equipment
installed on this weapon it is recommended that the new AFSC's
indicated in block 9 page 2 be considered for inclusion in the Air
Force personnel structure.

SECRET 112
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 88TH AIR BASE WING (AFMCI

WRIGHT-PATTERSON AIR FORCE BASE OHIO

18 Dec 2007

88 CG/SCCMF
3810 Communications Blvd
Wright-Patterson AFB OH 45433-7802

Defense Technical Information Center
Attn: Ms. Kelly Akers (DTIC-R)
8725 John J. Kingman Rd, Suite 0944
Ft Belvoir VA 22060-6218

Dear Ms. Akers

This concerns Technical Report AD158502, Special Reconnaissance Airplane Weapon System
118P, 9 Sep 1956,

Subsequent to WPAFB FOIA Control Number 06-648LK, the current distribution statement:
"Distribution authorized to DoD only; Proprietary Information; 09 Sep 1956. Other requests shall be
referred to Department of the Air Force, Attn: Public Affairs Office (Information Management)
Washington, DC 20330." is no longer applicable.

The document has been reviewed by the Aeronautical Systems Center STINFO Officer
within the Reconnaissance Systems Wing, 303 AESW/EN, Wright-Patterson AFB and it has been
determined that the distribution statement should be changed to statement A (publicly releasable).
The record is fully releasable to the public.

Point of contact is Lynn Kane at (937) 522-3091.

Sincerely

SHEREE COON
Freedom of Information Act Manager
Management Services Branch
Base Information Management Division

Attachments
1. FOIA Request
2. Cover sheets of AD158502
3. Full Citation of AD158502
4. Copy of AFMC Form 559
5. USAF Ltr to Contractor
6. Contractor Response Email to USAF


