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1.0 I! gOp =_-ON

The Contractor has completed a study on a piloted special reconnaissance

weapou system for use in tactical wAi strategic reconnaissanee oper-

ations.4 The basic intent of tAC report is to sumarize the performwe

requirements affecting the airplane design, the design ssumptions

used, and the design features of the selected airplane. Further, the

envelope of maxiwum cruise altitude vs. airplane wight achievable by

conventional and special mane is preentoed. Finally, th" s'ry

gives a discussion of the design features including propulsion systems,

aircraft configurations, equipment configurations, and structural

design features. For a pMnrized result of the complete study refer

to Report Ro. IA-56-520.

2.0 PTROACR

2.1 Problem. - The problem is to find the best design that meets

the given requirements and falls vithin the given assumptions.

The best design is defined as being the lightest weight design.

2.2 Solution. - The approach used in solving the problem is outlined

by the folloving:

2.2.1 Study is initiated within each of the equilment groupings

(engines, fuels, control surfaces etc.) to eliminate the

alternates Vhich either:

a) do not meet any one of the requiremnts, or

b) have inferior veight and performim e character-

istics on all counts when compared t ay other

alternative.

'cc
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2.2.2 The remaining alternatives are systemtically studied by

a) incorporating them into airplane designs, and

b) optimizing each of tbese designs to obtain th e

smallebt gross weight that will satisfy the per-

formance requiremnts.

2.2.3 The design Whose combination of design features results in 4

the lightest gross weight of all is the best design to meet

the requiremnta.

3 .0 AF IE M
3.1 Phase II 1/2. - The general requirements for this design are as

follows:

a) Minimum cruise altitude - 75,000 feet

b) Range - 3000 nautical miles with

2100 at the cruise altitude

c) Operational - daylight photography, high order ferret

and radar reconnaissance

d) Operational date - 1958

3.2 Phase 111. - The gemeral requirements for this design are as

follows:

a) Minimum cruise altitude - 100,000 feet

b) Range - aw as Phase 1I 1/2

c) Operational -am as Plae II 1/2

d) Operational Aate - 1960

I4.0 ASOtMOIS

4.1 To achieve lowest the possible gross weight without sacrificing

mission capabilities the following criteria is used for each design:

ISIRET
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a) Comunicat1on and guidr-nce electronics are reduced to

the minimum.

b) Reconnaissance equipment is packaged for different

type missions, vith only one type mission being

accomplished in each flight. This is not done by

sacrificing reconnaissae coverage or resolution, but

is done by increaing the number of flights or airplanes

needed for complete coverage by all types of reconnaissance.

c) Highly skilled maintenance and flight personnel and best

available shop techniques are to be utilized.

d) LOv gust conditions for high altitude cruise conditions

allow the limit maneuver load factor to be reduced to

1.6.

e) Maintenance access doors are of the structural type and

the number reduced to a minimum.

f) Operation of engines is at point of highest efficiency.

This may result in higher temperatures wAn RPM at the

expense of engine life.

g) The airplane is to be operated only along its design

mission, and the structure is not compromised for off-

design capability..

5.0 COfIGRTION

5.1 Phase II 1/2. - The mission profile chart, general arrangement

and inboard profile Irawings for Phase II 1/2 design appear on pages

25p,26 and 27.

w
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5.1.1 Pmer Plant. - Ftour (4) General Electric J79-X278 turbojet

engines equipped with afterburners using LBBS (Land Based

Wpersonic) fuel are located in the aft fuselage.

5.1.2 Inlet Design. - A to dimensaioml fixed ramp type, side &uct

inlet and a variable Scamtry duct is used for each pair of

engines. For maxim u efficieney, a by-pass system and

boundary layer bled are employed.

5.1.3 Gometry.-

a) Wing area - - - - - - - - - - - - 2757 ft.2

b) Aspect ratio - - - - - - - - - - 1.54

e) Thickness ratio .- - - - - - - .03

d) Ange of sveep - -------- -52 1"

e) Wing span .. - - - - - - 6.9 Ft.
f) Overall lenth -.-........ - 121.3 ft.

5.1.4 Stability and Control.

5.1.4.1 Directional Stabllity wan Control. - Directional stbility

is achieved through the use of two upper mounted vertical

stabilizers. A rudder on each stabilizer is used for

directio l control.

5.1.4.2 Longitudinal Stability and Oontrol. - %a horizontal

stabilizer (anard) is mounted forward of the wing on

the forward part of the fuselags. The surface is all

movable and auto-stabilied to obtain longitudimal control.

5.1..3 Lteral Stability and Control. - The excessive lateral

stability inherent in a highly mpt ving is offset by

* wing cathedral so as to reduce the 4utch roll tendencies
>

- o
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of the design to an acceptable level. Lateral control

is achieved by the use of ailerons.

5.1.5 Equipment. -

5.1-5.1 The equipment is divided into two primary groups:

5.1.5.1.1 Basic Electronics. - This equipment is defined as that

which ii always present in 'the airplane for normal com-

munications, flight control, identification, etc. This

group will consist of thn following item totaling

approximately M0O2 lbs. in weight and occupying 20.1

cubic feet of space:

ARC-52 Comand Radio

APX-19 with SI? Ground-to-Air IFF Transponder

APX-27 Air-to-Air IFF Transponder

ARA-37 UHF Direction Finder

W5C Auto-navigator

Standby Platform

ART-27 Crash Beacon

Automatic Flight Control System

Flight Programmer and Time Position Correlator

5.1.5.1.2 Reconnaissance Equipmnt. - This equipment is defined

as that required to carry out the mission. The mission

requirements have been divided into 5 types. The

equipment equired for each mission is listed below.

5.1.5.1.2.1 Search Photo. -

a) 18 inch split vertical camera - 2 req.

ICRU
I
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b) 30 inch obliye cmera - 2 req.

c) Stabilized mount

d) System control

5.1.5.1.2.2 t&ai Photo. -

a) 8 inch camrs - 4 req.

b) Stablifed mount

c) Sys tm Control

5.1.5.1.2.3 Radar Mapping. -

APQ-56 High Resolution Ra~r ystem

5.1.5.1.2.4 lerret System.

a) 71YD. D/7 eqy±ment (1 40 l IC)

b) MZ-2 D/F equipsent (30 - 1000 MC)

5.1.5.1 2.5 Rhard Mapping System. -

a) Asimuth radar, indicator anA camera.

5.2 Phase III. - The mission profile chart, general arrangaent and

inboard profile drawings for the Phase III desiga aear on pages

28, 29 ard 30.

5.2.1 Power Plant. - Four (4) Aerojet air-turbo-rocket enkae (A23

2010) 103.1% size, using hyiro en fuel are located in the aft

end of the fuselage.

5.2.2 Inlet Design. - A two dimmnional fixed rip type, bottom duct

inlet and a variable eovitry duct is used. For muxim

efficiency a bypass system and boundary layer control system

are evployed. A cowl is installed over the lover section of

the inlet 5Urwing take-off and low speed flight to re&uce duct
f
A..
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airflov for maximum duct efficiency at these speeds. This

cowl is jettisoned at approximately Mach 1.8, and subsequeatly

destroyed by a series of small exploesiv charges installed in

the cowl.

5.2.3 Geome-try. -

a) Wing area . .. .. .. ..- 660o ft. 2

b) Aspect ratio-------..... 1.0

c) Thickness ratio -......... .03

d) Angie of sweep - - - --------- 71.61

e) Wing span - - ----- --- --- 79.898 t.

f) Overall length -......... 181 ft.

5.2.4 Stability and Control. -

5.2.4.1 Directional Stability and Control. -

Two upper mounted 'vertical stabilizers are located at

the aft end of the fuselage, and in addition the wing tip.

fold down after take-off to increase directional stability

at high speeds. Control is obtained through the use of

rudders mounted on the vertical stabilizers.

5.2.4.2 Longitudinal Stability and Control. -

The horizontal stabilizer (canard) is mounted forward

of the wing on the forward section of the fuselage. The

surface is all movable. and auto-stabilized for longitudinal

control.

5.2.,.3 Lateral Stability and Control. -

The excessive lateral stability inherent in highly swept

vin is offset by ving cathedral to reduce dutch roll

SIQI
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tendencies to an acce*table level. Spoilers are employed

for lateral control. ateral trim is achieved from a tab

installed on the left band ing paml.

5.2.5 Equipnt. -

5o2.5. The equipment for the Phs III design is divird into the, same

categories as on Phase II 1/2. The basic electronics are the

sae, an a though the reconalissance equipmnt specifications

for the Phase I design are are exactings it is believed

that for the time period considered the two systems vill

corpare closely in sise and veight. For the Phase IrI Radar

fapping System, howver, a side-looking Coherent Doppler system

is used in lieu of the APQ-56 system.

5.3 Operational Date. -

5.3.1 Phase 11 1/2. - To meet the Air Force operational daTe requirement

of 1958 vould require that the Contractor have a design in the

prototype stage of developmnt at the present time. Since there

is no such airplame that could be iodified to met the Phase II 1/2

requirements, the earliest operational date is determiaed maily by

the Contractor'i@, ability to design and mnifacture the airplaw

from the b-ginning. 1961 is the earliest possible operational

date undr these circumItanes . This estimate is based upo &pproK-

iaetely 2 months delay in order to have the engines and equip-

ment available to suppmrt this progra when required.

5.3.2 Phase III. - The Phase iI program is primrily depent

upon engine eveloamnt to aehievi the required pertormance.,

Since the engine for this popam can not be mIae available

until 1963, this is the earliest operational date for the

Pas pro .

IKU
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6.0 Performance Envelope - The submittal requirement as outlined in

section 1.3 of the Statement of Work asks for the maxim= altitude

capability vs. flight Mach naber. This is altered so as to

plot the maximm altitude capability vs. airplane gross weight such

that for each gross vvidht the flight Math nimber used in that which

gives the highest cruise altitude. This envelope is shown as Figure 7

on page 31 of this report. The lower boundary is defined by designs

similar to the Phase II 1/2 submittal airplane which is of con-

ventional design. The upper bouzlary consists of three designs.

Below 83600 feet the m a altitude capabilities are achieved

by designs using scaled versions of the X278 engine burning Zip fuel

in the afterburner. Betveen 83600 and 8rh0W feet designs using

scaled versions of the X278 burning hydrogen fuel achieve the hi&hest

cruise altitude. Above 854OO feet designs similar to the Phase III

submittal design have the highest cruise altitude capability.

7- 0 Discussion

7.1 Propulsion

7.1.1 General - In determining the engine-fuel combination to be

used for the submittal designs the first step is to check all

the possible engine-fuel combinations for the following

requirements:

a) A 50 hour test engine-fuel combination must be

available approxitely 20 months before the

opirational date.

• tK
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b) Me enilne-fuel combination ust have an altitude

limit above the required minimum cruise altitude.

c) Performance data sufficient to evaluate a design

which uses the engine-fuel combination must be

available at this time.

Fijxre 8 on page 32 of this report lists all the engine-

fuil covbinations considered in this stu y and notes whether

each satisfies the above requirements. Those which do not meet

any one requirement can be eliminated.

The next step in this elimination process is to compare

the remaining engine-fuel combinations on the basis weight and

performunce. The performance parameters of greatest importance

in this comparison are:

a) Specific fuel consuption (S.F.C.) at limit Mach number

and miniumm cruise altitude.

b) Engine thrust to engine weight ratio (T/W) at limit

Mch number and minimum cruise altitude.

c) Limit Mach number (M limit)

The effect of these performmnce parameters on the airplane design

is the follo.ng: lower S.F.C. means greater endurance, higher

T/W means less engine weight, and higher limit Mch number means

greater range.

Study indicates that maximum range and altitude are

achieved when cruise is performed at the highest possible speed.

This is due to the increase in engine thrust-per-pound-of-weight

CRO
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ead miles-per-pound-of-fuel (speed divided by fuel flow)

which aecompany an increase in speed. The above effects

more than off-set th. added structural penalty for increased

skin temperatures.

Therefore, the above performance parometer3 are given

at limit Mach nunber and minimum cruise altitude in

order to present a fair comparison between engine-fuel comb-

inations. Figure 9 on page 3 4 of this report lists the

engine-fuel combinations that survived the first elimination

and compares the above parameters for each of the-m. Those

that show all three parameters to be inferior to some other

combination my be dropped from further studies.

Engine-fuel combinations which cannot be eliminated from

consideration by the above comparison must then be incorporated

into an airplane design for final elimination. A comparison

of these designs is presented in Figures 10, 11, 12 and 13.

All designs listed are compared on the basis of range

for equal gross weight with all design features being

comparable. This final chart indicates the reason for the

engine choice on both Phase II 1/2 and Phase III submittal

designs.

7.1.2 Engine Types

7.1.2.1 Ramjet - The relatively high thrust-weight ratio and

average specific fuel consumtion make this type of

engine an item of consideration. However, since a ramjet

9K!T
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requires a booster stage to obtain altitude and cruise

speeds and an APU unit to operate the equipment, the

increased weight associated with this design eliainates

it fxv consideration for the final design.

(.1.2.2 Turbofan - In general, turbofan engine altitude cap-

abilities ard supersonic cruise specific fuel consmtion

are not favorable for either Phase II 1/2 or Phase III

requirezents. The performance characteristics coupled

with questionable availability are sufficient to eliminate

it frcf conhderation.

Y.1.2.3 Turbojet

7.1.2.3.1 General - Turbojet engines using L8S fuel are considered

superior for Phase II 1/2 designs, since these engines

accomplish the mission at less gross weight than the

other available types of engines.

'.1.2.3.2 Subsonic - The General Electric J-85 was investigated for

possible use in a subsonic reconnaissance voh"i* for

Phase II 1/2 requirements. Fuel was limited to liquid

hydrogen since conventional fuels limited the cruise

altitude to below 65000 feet. However, since this design

does not meet the required range and lacks the passive

defense capabilities of supersonic flight, it was not

considered for final presentation.

7.1.2.3.3 Supersonic - The General Electric J79-X278 is chosen

for installation in the final design. Figure 7

j a
A
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presents a plot of take-off gross veigt versum altitude

for this engine, using various types of fuels. Zip

and liquid hydroge ar sierior to JP-5 fuel from a gross

veigt consideration, bowever, evellability of Zip fuel

and operatiomal problem of hydrogen fuel do not warrent

their comideration for the time period of the Phas 1I 1/2

design. Altitude limitatle of the J79-Z2T8 ensine

do not permit its use in Phase III designs.

7.1.2.4 Air-Turbo-Docket - fte altitude reqLdrats of the Phase

III design require the use of unconventional fuels and an

advanced engine desigp of high supersonic capabilities. fte

air-turbo-rocket engl has these characteristics and is

selected for installation in this design. The Aerojet ATR-2010

using hydrogen fuel is considered to be the best engine-ftel

cookintio. Me use of hydrogen fuels will require can-

siderable development, however, this engin, will be available

by 1963.

7.1.2.5 Rocket kngine - The high specific-fuel-constioa even

vith the more exotic fuel-oxidizer combinatio* more than

offset. their high englne trust-veight ratio for long

rane vehicles.

7.1.2.6 Box kgine - The latest Information that the 0Ontractor

has received is contained in Garret R 'port R D,,. ated

15 Februa-y 1956. This report does not include sifficient

data to ccqilete a design stdu4 based on this engine. It

is felt that the A2,-2010 enrine cycle reflects somwhat

sucu
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the potentialities of the Rex Ill cycle and that further

study is warranted. 1owever, no quantitative comparison

is available at this tine.

7.1.3 Uaine Installation - The primry factors determining

location of engine installations are as follows:

a) Low drag

b) Low duct losses

c) ini=aua exhaust impingement on other parts of

the aIrplane

d) Miniam= structural weight

The engine installation for both Pase II 1/2 and Phase III

is located in the aft fuselage for minim frontal area an

therefoxi less dreg. Awt lou ee are hLber for this instal-

lation than for vin&-sounted engine pod, but friction drag,

ve drag and interference drag will be considemrbl less.

It is believed that this installation also contributes

more to the reliability of the airplane due to the vibration

and gxhaust ipingment problimm of a wing mounted engine pod.

7.1.4 Inlet Duct Placemt

7.1.-4.1 Pse II 1/2 - In this design the cross -sectional area

of the forvard fuselfte is primaril determined by the

equliymnt installation. The moet efficient and practical

coafiguration is rectangular in nature. With this design,

side ducts are utilized since they can be faired directly

into the sides of the envelpe containing the ezgines amd

tbts present the most efficient cofiguration with the in-

Ia frolal area and therefore drag.0
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7.1.4. 2 lPae III - In this design the ce-sectional area of

the fuselage is primrily determined by the large volw of

low density hydrogen fuel. The moet efficient and practial

design is determined to be elliptils in nature with a

horizontal major axis. UO e a can be installed in this

configuration without wmnecfsarily wideuing the basic

fuselage. A bottom inlet results In aimller duct losses

and lover drag for this design by using a more direct

route for air flow. Top ducts were not used since for

good pressure recovery at high angles of attack, the

inlet maSt be place nedr the nose of the fuselage. This

results in greater duct losses and higher drag frca the

added duct length required.

7.1.4.3 Inlet Design - The duct islets for both systems are

designed to operate as efficiently as possible through

the ringe of air speed*. This presents a eonsiderable

problem in controlling the amotmt of air entering the

engine, and also in mintaining smooth air flov through

the nmerous abock conftigurations prosent in the duct.

9tudies show the best solution to these problems Is a

double angle fixed rwV in front of the inlet lip, with a

movable section aft of the lip to control the shock uves.

Since the inlets on both airplanes ar designed to sipply the

mount of air needed for top speed operation there is a bypass

systs. to remove the air not needed by the engines
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at lover operating speeds. In order to remove the

turbulent boundary layer air fro the ross and duct,

three separate bleed systei are used. This sepazation

of the bleed system as to low, mted or high pressure

area being bled prevents a high pressure bleed from

reversing the flow and dumping into a low pressure ares.

On the PkAse III design, a separate cowl is designed to

limit the amount of air entering the duct in low sper-

sonic reion, his cowl is installed due to the low net

thrust of this engine installation in the region of Wch

1.0 to 1.5. This characteristic is due to the poor off-

design performeuce of an inlet designed for hiah Hach

numbers (Mach 4.0). Two effects a"e responsible for this

low performance:

a) L&rge fbp Dr-ag - For efficient high speed operation,

the initial ramps ave high turning an-1s, high rw

pressures andl high rivp dre4s at treasonic speeds.

b) IA-he bypass and/or spille drug - When tke inlet

capture area Is sized for efficient high speed operation,

the resultant capture area at transonic speeds provides

far more air than the evil can use. This excess air

inst be either bypassed or spilled. Either of these

creates high drags.

These drag item are subtracted from pose thrust to

obtain net thrust and reach a minml in the region of HI ch 1.0

i .N to 1. 5. P w methods were studied to achieve more efficient

operation in this region on the Fkwe III design:
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a) Jettisonable rocket unite to auapnt the thrust in

the region of Mach 1.0 to 1.5

b) AdAitional air-turbo-rocket engines

c) Programing of flight to dive the airplane throuh

this region

d) Addition of jettlonable cowl to restrict airflov

at l w speeds

A veight penalty vas calculatee for each of the above

alternatives. The jettisonable cowl received the n.1lesst

penalty and was chosen as the best solution. This cowl

Is jettlsowtd at apqproxiately Mach 1.8 and sub-

sequently destroyed by a series of e.1. explosive charges

placed in the cowl.

7.2 Wing Configuration

7.2.1 General - The IMU 701 Configuration ArAlysis Program system-

atically varies the ing design paraeters to obtain an

aiplane of lightest gross veight for each pareater coa-

sidered. The wing configurtions of both Phase II 1/2 and

Plase III desipns are obtained in this mnner.

7.2.2 Aspect hltio - Aspect ratio is necessarily omil. for high

speed airplanes. High aspect tli for tbase configuratiens

would result in higher drag with an attendent increa"e In

strwtural vight plus an added structural penalty for

vibration and flutter.

7.2 .3 Angle of Sweep-- Dreg can be efftetively reduced fer swr-

manic flight by inoreasins angle of svee. Rover ,sne stilL
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stability is also decreased for low speed spplications, sveep

anwgle can only be increased within certain bounds. The sweep

angle for Phase III can be larger tbin for Phase II 1/2

since the decrease in win& loading allows take-off and laning

operations to take place 'it lover lift coefficients. Obtaining

this large sweep angle and low aspect ratio results in the

delta wing design.

7.2.4 Thickness Ratio - Thin wings are desirable from a standpoint

of reducing drag evcn though wing structure is heavier. How-

ever, the minimum value is restricted by detail design, avail-

able enteriais and manufacturing techniques to obtain the

required strength. For the time period considered, it is

believed that a viag with a 3% ratio between thickness and

chord is that imit for these dsigns.

1.3 Stability

7.3.1 Lonitudinal - For balance reasons, the wing is placed at

the aft end of the fuselage. This limits the location of

the horizontal stabilizer to two possibilites.

a) On booms extended aft of the engines

b) On the fuaelage forvzd of the wing

Locating the horizontal aft of the wing requires aditional

structure plus the problem at buffeting and over-

heating due to th. passage of exhaust gaes. The korizental

stabilizer is, therefore, logated on the forward fuselage.

IL

er&
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Th achieve the required degree of static and dynmie

stability throughout the airplans speed range, the canard

must be either aerodynamieally or artifically free-floating.

Studies made on other of the Contractor's projects show that

the artificial retard results in the lightest w ight, This

is due mainly to the excessive flutter ten&encies even at

moderate indicated air speeds of the aerodyamic free-

floating system.

7.3.2 Directional Stability. - Study indleates that for the sam

total sea one or two vertical stabilizers are equally

effective, over, the dual eonfigurstio- chosen ,because

it weighs less. The stabilizers are moun% in the upper

aft section of the fuselae. Te Phase III design has

folding wing tips for added stability at high bch numbers

and high argles of attack.

7.4 Control. -

7.4.1 Lateral. - A study of the effectiveness of spoilers and

ailerons was conducted to determinm the best design for

each airplane. Both systems give the same response and rate

of roll. Ailerons are selectedfor the Phase n 1/2 design

since they require less structural and installation weight.

Spoilirs are selected for the Phase III design sinne for

this wing configuration pound clearance is a problem with

the long chord aileron required.

7. ).2 Directional. - Rudders re selected for directional eontrol

in lieu of alla-vabl tails for weight reasons.

SWEE
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7.4.3 longitudinal. - Investigation reveals that the all-movable,

auto-stabilised canard is lighter and re effeetive over the

entire speed rano than elevators. This is selected for

both designs.

7.5 Rquimnt. -

7.5.1 General. - Altboui the 118P Weapons System airplanes ae

designed for minium veight with a single reeonnaissame

capability per mission, alternate equiment configurations

for more complete coverss were investigated as note below.

The effect on gross veight of increasing equipment for add-

itional coverae at the sem altitude, range sA velocity

is shOWm in figure 14 on pap 39 of this report. 'This stU

vas conducted for Phone 1 1/2 Assigns only. The results

alos' can be applied, qualitatively at least# to Phase I

designs.

7.5.2 Alteruate I. - This configuration differs from the design

configuration by the addition of certain electronics equip-

sent to be add to the Iaaic fii electronics equipment.

this consists of long range cemanications, guidance radsr

and other Items to mmo a complete fixed eletromlc instal-

lation. The Increse In equit nt weight totals 869 pounds

over the esign loed. this nfiguration requires no

additional croW.

7.5.3 Alternate 11. This cenfwation consists of the flind

electronics of Alternate I plus either of the following

Sil
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reconnaissance installations:

a) Radar reconnaissance, search photo and complete

pulse ferret.

b) Radar reconnaissance, detail photo and complete C.W.

ferret.

Either of the above reconnaissance installations gives

the airplane medium reconnaissance capability per mission

with an added equipment weight of 4209 pounds, over the

design load. This installation requires a crew of two.

7.5.4 Alternate III. - This configuration consists of the complete

fixed electronics equipment olus equiment for complete recon-

naissance capability per mission. This installation adds

approximately 6650 pounds of equipment over the design load

and requires a crew of two.

7.6 Structural Design Criteria. -

7.6.1 General. - Early in the study it was determined that by estab-

lishing the new design criteria set forth below, a con-

siderable weight saving could be effected without sacrificing

the basic reconnaissance mission. The effect of these criteria

on ross weight of designs which meet the Ph*ae II 1/2 require-

ments is shown in figures 15, 16 and 17 on Pges 40# 41 and 42

of this report.

7.6.2 tand Factor. - The limit load factor is reduced to 1.6 since

the mission is performed at high altitudes where gust loads

are at a minim=. Ultimte load factor t established at 2.0

or 1.25 tims the limit load factor.

S
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7.6.3 Design Dynamic Pressure. - Design dynaic pressure is estab-

lished at 1500 pof supersonically and 500 paf subsonically.

7.6.4 Accessibility. - With the assumption that maintenance ]ersonnel

would be highly skilled and bases of operation yell equipped

for maintenane, access doors are reduced to a ain1wm. The

remaining doors are of the structural type for muximi

structural efficiency. It is not anticipated that this will

greatly curtail maintenance time since the results of a recent

survey by te contractor indicate that approximately only

4 1/2$ of maintenance time is consumed in opening and closing

access doors.

7.6.5 Design Flight Hours. - Figure 18 presents a plot of Design

Flight Hours versus take-off gross veight. The term Design

Flight Hours is defined as the flight tim in which the airplane

vll have a 50-50 possibility of exeeding limit load factor

due to guts.

7.7 Performnce Envelope. - The curves presented on fire 7 were

generated by the Configuration Analysis Program vhich uses the

IBM 701 digital computer. Using desigs which employed varlous

engine-fuel ccbinations as base-point-airplanes, the program

determines the engine size, fuel load and airframe geometry

that results in the minitua weight design for each of a ra e of

miniuwm cruise altitudes Vhile holding total range constamt.

The series of designs Vhieh are ebosen to repesent the

conventional means are those simtla to the Phase II 1/2 sub-

mittal design. It Is noted that the Phase II 1/2 submittal
ft0

- ~lE
I I l l I I 
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design can only use full size versions of the X278 for engine

availability reeons, vhile the optimum engine size from a

weight stadpoint is somewhat smaler. This fact is responsible

for the above difference since the curve plots only optiium

desi

The curve representing the mxitmun altitude attainable by

special means i composed of three series of designs as son.

This illustrates the fact that %be type of design vhich will

result in minimum weigtt dependsl upon the design altitude. The

portion of this curve vhich uses designs similar to the Phase

11I submittal design does include the submittal design. It is

assumed in this case that a waled version of the AS-2010 can

be made avillable in the required tim.

8.0 bDIFCATION O? BK-6". MIMU

8.1 As a part of this study, the contractor vas requested to eal-

culate weight and perfranme characteristics of a I-W (r*VhO)

missile modified to contain a pilot. A sury of these cal-

culations is sheen in figure 19, page 4.

This modification is sde in the folloving wmr:

a) The H-Wi wld lines remain intact except for

the addition of a pilot's canopy.

b) The 8M-6A power plant and air Induction system

remain the sme.

e) &pace is allotted vithin the fuselage for the

pilots cempartent, eletronl and reconnmaissae

equipnt bays and landing ear wells. TM

remining spue is fille with fuel.
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d) Additional engines for povered landings are

not Md.d as was the case in all other raret

designs considered.

s) The sam structural arid design criteria as all

other designs presented herein are used, (i.e.

load factor, design dyamic pressure, Design

Flight Sours, etc.) so that the structure Is not

the aw as the 1l4-6A but does reflect the

Contractor's practice for a piloted aircraft of

this type.

The existing let stage booster is used to reach the uaximm

initial cruise altitude (53350 ft.) and velocity (Nbch 3.25).

The second stage vehicle then cruises for approximately 3830

nautical Wiles in 1.71 hours.

All the fuel, including the normal allwance for reserve,

is consuned during this cruise period since auxiliary e gines

for subsonic cruise and landing are not added. Iaing is neees-

sarily vith power off for this configuration.

I
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p)00 l..s N

1. Fuel alwe to start engnss, taxzi and take-off is five minutes
of normal power.

2. Climb out to 27,000 feet using military power at 385 knots L"

(q : 500 Pef) limit speOd. I

3. At 27,00 feet bold climb speed to 560 knots TAB and continue climb on
military pmer to 36,089 feet.

4. Level off at 36,089 feet and accelerate to Mach 1.5 with aximn power.

5. Climb with maxima pover from 36,089 feet and ach 1.5 to 61,400 feet and

Mach 3.2 without emeeding 6W knots NAB ( q a 1500 pe) limit speed at
any time.

6. At 61,500 feet limit speed to constant Mach 3.2 and continue climb to
75,000 feet.

7. Level off and cruise at 75,000 feet at Mach 3.2.

8. At point where best cruise sltitude equals 75,000 feeto initiate eruise.

climb at constant Mach 3.2 and continue cruise along best cruise altitude

profile.

9. At descent point, retard throttle to Idle and initiate optimum distance

glide with rsdial deceleration as allowed by altitude.

10. Fuel allovare* at sea level landing point for reserve and landing to

10 percent of original fuel.

0
i i
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NORTH AMERICAN AVIATION, INC.
1Nt~w#MA~t" 404#4A&. 3 TLOS ANQ9L9 . C ALIFORiNIA"- - 1 l, _

T~3e-&tff ross Veipht - Lbs. 300, 152

Booster St,,' Weipht - Lbs. 169,200

8econd 8tare Weicght - Lbs. 130, k52

8ooet,r Sta',e Fuel Weight - Lbs. (LOX.+ Jl ) 156,700

8econi4 Stare Fuel Weight - Lbs. (.YPS) 84,370

Initial Cruise Altitude - Ft. 53,350

Cruise Velocity, - Mach No. 3.25

SRanpe - Nautical Miles 3,950

Final Cruise Altitude -Ft. T1,A00

Second Stare Propllion (2) XRJI47-.W-7 Razjet Engines

Winr Area - Bq.Ft.76

-vin Gpn - Ft. 42.75

- Fuselage Len'th - Ft. 87.3

ThZeludes: (I) 30 N. Mi. for initial launch.

(2) 90 N. Mi. glide after cruise.

(3) Range at lO fuel used

56R DZ-6556
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 88TH AIR BASE WING (AFMC)

WRIGHT-PATTERSON AIR FORCE BASE OHIO

5 Feb 2008

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 AD159176, Aircraft Configuration Survey for Weapons
System 118P, 1 Jun 1956.

Subsequent to WPAFB Freedom of Information Act (FOIA) Control Number 06-649LK, the
distribution statement: "Distribution authorized to DoD only; Administrative/Operational Use; JUN
1956. Other requests shall be referred to Department of the Air Force, Attn: Public Affairs Office,
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

746%

SHEE COONII
Freedom of Information Act Manager
Management Services Branch
Base Information Management Division

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


