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PURPOSE OF PROJECT

Pro ject MX-776-1s a one-year study and research program
covering engineerinig studies, research, design, laboratory and flight
testing for the practical design of an air-to-surface supersonic
(M = 1,6) gulded mlssile, It s to ba carried and launchad from an
altitude of 20,000 to 45,000 fmet by a B-29 seriee aircraft agalnst
atationary targets and maneuvering watar-borne targets at flight dis-
tances up to 100 milee from the launching point, The controlling air-
craft must ba able to take evasive action in any direction while con=-
trolling tha missile and must be able to executa control from a dietancs
of at least 60 miles, Savanty-fiva percent hits within 500 feet of =
stationary target and seventy-five parcant diract hits on a water=borne
target are required, The warhead must contain an explosivs equivalent
to at least 3,000 pounds of prasent TNT,

April 29, 1946 -~ July 1, 1947
SUMMARY OF WORK CONDUCTED DURING PERIOD - FPEB, 28 = AFRIL 30, 18647

&, Engineers hava visitad outside organizations to diecuss subjects
pertinent to our research program:

Activity Visited Dats Subjact Discussed

Raytheon Mfg, Co, 3/10/47 Radar Ralay
Waltham, Mass,

Laboratory for Elesctronics 3/11/47 K-Band Rapid Scan System
Boston, Mass,

Cambridga Flsld Station 3/11/47 Clearances
Cambridge, Mass,

M.I,T, 3/11/47 Search Antanna
Cambridga, Mass,

Stevens Arnold Co. 3/11/a7 Ultrasonic Trainers
Boston, Masa,

Cal, Tech, and Johns Hopkins 3/11-12/47 Pree Flight Symposium

Wright Pleld 3/18-19-20 Contracts and Equipment
Dayton, Ohio

Wright Fileld 3/26=27 /47 Radar Raceivars
Dayton, Ohio

Stavens Arnold Co, 3/31/47 AN/APQ-13T Trainsr
Boston, Mass,

Laboratory for Electronica 3/31/47 K-band Rapid Scan System
Bosten, Mass, ;

Sylvania Electric Corp. 4/1/47 Missils Search System
Boeton, Mass,*

Workshop Assoclatee 4/1/47 K-band Rapid 8can Syetem
Boston, Mass,

Williard Storage Battery 4/16/47 One Shot Batteriles
Clsvsland, Ohio

Phileo Corporation 4/17/47 Radar Recalvars
Philadelphia, Pa,

BuShips, Navy Dept. 4/18-21 Subminiature Tubss
Washington, D,C,

Radio Corp., of America 4/21 /47 Pulse Altimeters
Camdsn, Nsw Jeresy
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Activity Vieited Date Subject Discussed

Navy Research Laboratory a/e2/4n Radar Receivers
Washington, D,C,

b, Pereonnel of outslds orgunizations visited this contractor to dise
cuss problems perta'ning to Project "Rascal":

Visiting Activity Date Subject Discussed
Air Materiel Command 3/7/47 Project Status

Sylvania Electric Products 3/7-8/47 Missile Search Radar

Discussions pertalning to a subcontrnct are still in prograss with
the Laboratory for Electronics. Completion of negotimtlions are held up
pending procuremant of test equlpment to be used in prosecution of the
subeontract,

At ¥,I.T, o study of dielectric lenses has indicated that a
limited speranture will be obtained and hence a study of zoned lenses
can be made, It wae brought out that, contrary to the conclusions of
A,I,L,, satlefactory azimuth patterns may be obtainable over a range
in elovation of 10 degrees or greater, Further study will be under=-
taken to ascertain If such 1s the case,

Ultrasonic tralners were discussed at Stevens Arnold Company,
Several typos of ultrasonlc tralners have been developed, the most
flexible of which 1s the most recent type for the Navy, the AN/APS-T3,
Other types are represented by the APQ-7T1, APQ-13T1 (Mark III and VI)
and APQ-13T1A (Mark IV), The AN/APS-T3 is capable of providing conical
gcan and tilting reflectors; the ti1lt control is located at a central
station, Stevens Arnold felt that the APQ-13T1l was the hest suited
for our needs, Tnis oplnion conflicted with a recommendation of AMC
that our cholce snould be the APQ-13T1A, The =-13T1A waus obtained and
a consultant from Stovene Arnold brought in to aid in setting it up,
Purther detrnils on our use of this equipment 1s contal'ned in thie re-
port, j

At Californie Institute of Technology and Johns Hopkins University
we attended a symposlum concerned with problems of free fl1iznt testing
of full size and ecale model missiles,

At Wright Fleld the subjlect of auxillary power supplise wae dise
cussed, It wue susgested that a symposium on this subject for all
missile contractors and battery and generator manufacturers be held in
May or June at which the requirements of the missile fleld would be
alred to Industry in general,

Workehop Axsoclatee' faclilitles were Inspected a3 & possible sube
enntractor, Thelr organizatlon Is small, but they have adequate shop
facilitlea for bullilng mndel shop verslons of antennas in a comparatively
ehort time, Thelr present test equipment is limited to X, S, and the
lower frequency bands., They specialize in finul development of antennas
rather than research and early development,

Our power requirements for eguipment operation were given to
Willard Storage Rattery Company in an effort to obtain an expendible
one=-shot battery. The results of thisz {aquiry are expectsd in the
very near futuras,

Philco Corporatlon has determined that thelr loparithmic 1,f,
amplifiers are quite successful on the ground, »ut flisht tests have
not yet been made, The sub-minlature tubes used in conjunction with
this equipment have proved gquite satisfactory; however, it is felt
tnat thelr general use cannot be possible unt!l tooling for mass prod-
uction ie completed by the manufactirer, It becomes svident as a result
of this Pnilco effort that weipht, spuce and power can be conserved,
proving & great advantege to the missile field,
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Purther studies have beaen made of ths effect of ogival nose
angles on missile range, A basic missile of the weight and size
comparable to the Rascal rocket missilea wae selected for study,
Overall length, ruselage diamester, space for equlpment and payload
were held constant, and the oglval nose-angle varied from 20 to 60
degress, bBaslcelly the problem reduced to eelecting a compromise
fuselage configuration which would carry a maximum amount of fuel
for a minimum of nose drag. A curve of range varsue cgive nose
mgle wae plotted which indicates en optimum renge for an angle of
35 degrees, An angle of 44 degrees which we had previocusly selected
euffers approximatsly only saven miles loss in range over the optie
mum Iindicating the realisticness of our choice.

A Constant Incident Angle Radome was offered in BMPR-4 as a
missile nose configuration, which const{tuted a reasonable compro=
rise between arrodynamics end guldance requiremente, In that vain,
another nose configuration Is presented in thie report which we have
called a "Faired Radome", 1t i3 eesentially & hollow di sk contain=
ing a "pill pox™ antenna Insarted Into the noee of the missile in
an attempt to segrepgate the guldance requirements and the aero=-
dynamic requirements into i{ndividuel nose shapes and thereby (1)
reduce the noss draf, (2) make possible & most favorable antenna
radome design, snd (3) raduce to an ahsolute minimum the structural
problems assoeclated with the radome. Wind tunnel tests are now
needed to clarify the extent of the destebllizing effect which aeroe
dynamic analys!is has revealed for thls configuration, Tests were
reque stad for May 1, 1947,

From a wing desetlgn study it was detsrmined that 45 sq, feet of
horizontal wing area would permit an 8 g pull-out et 5,000 feset with
20 per cent fuel for a Rascal miselle groseing 11,500 pounds, and
that this area with a delte planform, end double wedge alirfoll is
desirable from the standpoint of structure end the minimum weight of
fuel required to vvercome the drag of the wing plus the wing wsight,
A minimum section thickness of 2 per cent was shown to be satisfacte
ory, but other consideretions dictated that 5 per cent 1s more reele
istic., This study has taken into account structural, aerodynamic,
and production considerations; flutter was touched on lightly, but
missile atepility was intentionelly lgnored for aimplicity, Because
of this letter omission this anelysis cannot be conalidered conclusive
but only indicetive of wing desipn parameters witih which to work,

The Missile Relay Antenne and Missile Carrier Relay Antenna
Stabilized Pletforms shown in BMPR=5 ers undergoing modif lcation,

Of the guidance end control equipment under development, the
azimuth computer is complete except for the decoder and its essoci-
sted servo, The AN/A®Q." redap {3 being modified in the laboratory
to include e triple-tone circult bacruse it has became apparent that
for attacks on land tarpets some form of target discriminatory circult
is essential, The small ten inch dlemeter conical radome described in
B¥PR5 18 etill being testad et Wright Fleld; In the meantime, a 1&r§a
twenty inch diemeter 18 degres conicel radome is belng fabricated, t
18 intended thet thie latter radome will mlso be tasted at Wright Fleld,
Sylvania is now active in & miesile seaarch redar system development,
which has produced to date preliminary sketches locating the complste
K-band system in the specific miss!le deeign previously mentioned,

In the lapse of time batweer, the last report, the flight simu=-
lator has undergone chenges w:ich appear to offer considerable improve-
ment over the earlier system., Also an AN/APQ-13-T1A Training Set has
been obteined und set up for modificetion into a flight simulation
device,

A recapulation of our flight test reeulte is contained in this
Eubliution. We have epproached the problem by reviewing the original
Rascal® Guidance Scheme that was present ln BMPR-1 snd commenting on
each of the i{tams therein, We have covered the objectives and pro-
cedure of the talevision air-to-a‘r link, the missile search radar
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eystem, radar tracking and gulding of mis ellea, the use of a P-80 and
B-25 airplanes as miseile flight test vehiclee, and the equipment re-
quired, In general the status of the flight test Program can be
eummed yp as proceeding as planned with the one exception of materiel
Procurement, ]
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AERODYNAKICS
2. A Study of the Effect of Ogival Nose Angles on Range:

To continue with the program of an optimum nose configuration
selection which we have pursued in the preceding progreas report
periods, a short study has been made to determine the effect of the
mapgnitude of the ogival nose angle on the total range of the missile,
Being ehort and limited in nature, it givee only an indication of the
desirable latitudes of ogival nogse angles in which to wrk, but it
does further substantlate our original selection of 44 degreee,

For purposes of comparison,n basic missils of the weight and size
ocomparable to the Raecal rockst missiles wae selected. Overall length
and fuselage diameter are hsld constant, Space for motors, guidance
equipment, and warhead is fixed, and the confipuration ia further re-
stricted by the location of the search antenna, the position of which
i3 maintained at a point where the dlameter of tue ogive is 90 per cent
of the fuselage diameter, Fuel cannot be stored forward of the ssarch
antenna and, therefore, the amnount of fuel which a missile can carry be=
comes a function of the ogival angle and in turn, ths antenna location,
The problem reduces to sslecting a compromise fuselage configuration
which will carry a maximum amount of fuel for & minimum of noase drag.
The oglival nose angle was varied from 20 to 60 degrees,

Since the effect of nose angle variation was the desired object=
ive in this short study, ths calculations were simplified by making
assunptions which eliminated eeveral of the usual performance comput=-
ations: (1) The miasile was assumed to be able to {1y with no 1ift-
ing surfaces, which eliminated the form drag, attitude drag, and skin
friction drag calculations on these surfacee., {(2) The missile was
aesumed to reach M = 1,6 aftsr 30 eaconds of buosted flight and was
considered to fly at M = 1.6 at 40,000 feet until the fuel was exe
haueted,

With the total fuel for unaccelerated fllght lkmown, the rances for
unaccelerated flight of the varioue mlssile configuratione were calcu=
lated,

Table 3:1 gives a comparison of grose weighte, total fuel, and
range for the various nose angles selected, and Figure 3:1 shows the
variation of rangs with thess nose angles,

Table 3:1

Range Performance for Various Ogive Nose Angles
at 40,000 feet

(Deg,) [ Wetted Area . Vol, Fusl Wt,. Fuel ‘M =1,6
{sq, ft.) f{eu,ft,) ' (lbe,)  (1bs,) . (1lbs,)

8 Ogive Missile Gross | Total iCrulsing# 'Drag at | Range
i ¥
1

60 254,5 145,3 6586 4801 ' 1690
45 249,5 . 138,5 ' 6000 ' 4300 1320
30 239,0 125,0 4841 3301 i 978
20 | 224.0 103,7 . 3021 1746 i 798

» Puel remaining after deducting fuel used to btoost the missile from
300 mph to M = 1,6 In 30 ssconds,

Figure 3:1 provides a meana of selecting &n optimum basic body
for the Rascal missile, Ilowever, 1t should be emphasized that no
attitude, form, or skin friction drags of the lifting surfaces were
included 4in this study, and that with incressing noee angle and the
consequent increase in groes welght, these drag components all increase
and tend to counteract any benefits dsrived from greater fuel capacity,
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It would seem, therefore, that for the complete missile, the optimum
point on the curve (namely, at an angle of 35 degrees) would move

toward the left, This indicates that the final selection of an opti-
mum nose angle can be mads only after a more detsiled investigation,

/P—-

|
I
l

RANGE~MILES
[ ]
\

# CRUISING R,

ANGE DNLY

% 10 20 30 40 50 0
- OGIVE ANGLE~ DEGREES ,
FIG 3] RANGE™ VS. OGIVE NOSE ANGLE FOR A MISSILE OF GIVEN

LENGTH AND DIAMETER AT 40,000 FEET

b

General:

Aslde fram the Oglve Angle Study presented in 3,a, above, the
recent investigations in the asrodynamic phase of the Rascal Project
have pertained chiefly to the problems concerned with the preliminary
design of a specific miesile, These include deeigning and locating
aerodynamic surfaces for ealiefactory static longitudinal and direct=
ional etability at both subsonic and euperaonic apceds, and naving made
a wing eslection, investigating briefly the longitudinal characterie=
tics of the missile, The rangee attainable when launched at varioua
attitudes and sltitudes were then determined for performance etudy, To
complate the picture, ratee of control surface deflection, power re-
quirements and miseile responee were inveetigated for given pull-out .
specificatione, Further detaile will be publiehed in a special report |
covering the whole of the specific miesile deelgn,
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¢c. Faired Radome:

A constant 10 degree lncidance angle radume was presented in
BMPR-4, in which the calculated nose radoma contour with respaot to
rays emanating from .9 of the body radius, wae closely approximated
by an ogive, i.e,, by arce of circles, This nosa shape resultad in
an includad tengent noee angle of 44 dsgrees, which from the stande
point of aerodynamics is rather blunt, From a consideration of micro=-
wave transmiseion, a muoh more blunt nose would be prefarred, Prelim-
inary results of still incomplete tests being made by Mr. Behrens, AMC,
indicate that the 18 degras noee angle, straight-sidad plexiglas oone
may exhibit acceptable transmiseion characterietics, At any rate, the
oritical compromiea betwsan marodynamics and electronics in respect to
the forward portion of Rascal supersonic body ramaine indeterminate at
thie time,

In view of the uncartainty of this situation, i1t hae bean deoided
to explore the possibility of solving this crueial problem using a
different approach, Accordingly, a design as indlcated in Figure 3:2
has been propoeed and invastigated insofar as possible without the aid
of wind tunnel information, Sinece tha search antenna is concelved as
a rotating mechanism sweaping & 28 inch diamater "disc" about 4 inches
deep, it is proposad to move thie "dlec” forward in tha miseile nose
until the antenna radiating area axtends ocutsida thes missile contour,
Effeotively, this configuration attempts to eagregate the incompatibla
aerodynamic and alactronic characteristics, Tha antenna radome frontal
area has now been reduced to a minimum., Thus a blunt radoms ehapa will
not 80 seriocuely affect tha aarodynamic characteristice, since the
major portion of the frontal area may be disposad favorably by tha dic=-
tates of aarodynamice, which means a longar, smallar-included-angle
nose shape,

It was hopad that this arrangemant, refarrad to as a "falred
radame” would (1) increaee the ueabla volume within tha fueelage,
(2) reduce tha nose drag, (3) maka possible a most favorabla antenna
radome deeign, and (4) reduce to an absolute minimum the etructural
problems asgociated with the radome, Praliminary work indicatas that
the "usable” fuselage voluma remains unaltered, due to the reduced
"total” fuselage volume reeulting from tha longar, eharpar noes, the
fuselage length being limited by bomb-bay dimansions,

Aerodynamic investigation revealad that the reeulting deetabiliz=-
ing horizontal area at the forward fuselage location poeas & serious
stabllity problem, In respact to this and drag, a reasonable astimate
is not possible in that satiefactory theory for 3-dimensional supar=
sonio flow hae not been evolved, and no tests of a eimilar natura have
been performed insofar as this contractor haa baen able to determine
from technical information both in this country and in Garmany,

For these reasons it was considered imparative to investigate
this type of nose shapa In a supareonio wind tunnel, and to that end
a request for one day's testing in the Aberdean tunnel on or about
May 1st was raquested in a letter to AMC dated March 6, 1847, To
date, no wind tunnel time has been assigned,
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STRUCTURES
Rascal Wing Dasign Study:

Selection of & aultable horizontal wing for the Rascal missile in-
volves, among othar thinge, consideration of the saction profile, plan-
form, and wing area to give a minimum waight of fual to overcome the
drag plue wing welght, ard a wing area to accomplish tha rajuired man=-
euvera,

A specification has been established for the missila for this par-
ticular etudy a&s follows:

Gross weight at launching esesesssseassssssessss 11,500 lbs,
Averaga gross weight overr the flight path 8,000 lbs,
40,000 ft,
Cruiaing eltitude ., 40,000 ft,
BANES wesvsinnsosssisnienes 100 mi,
Speed for 60% of the Tange s.seescccsss 1.8 M
Meneuver in Pitch (20% fuel & 5000 fte) ewsesess 8 g

This specification only approximates the missila under consideration at
present,

Structural, aerodynamic, flutter, and production considerations
are among tha more important planform criteria on which a wing design
is to be based, Structurally, it must be analyzed with respect to
(1) spanwise banding moment, {2) deflection, and (3) torsional stiff-
ness, Aercdynamically, minimum profila drag is desirad, Minimum
washout dus to spanwliae deflection of & sweptback wing, and pointed
tip within a trailing edge Mach cona are additional aerodynamic cone
sidarations, Flutter charazteristics have baen touched on lightly,
although it is belisved that thay are of prime importance aven to the
point of determining wing shape, Since we are working on an expendable
vehicle, the desirability of production-ease influences tha dasign in
size and stralght elemant development, Wing ares was bazed on the
minimum weight of fuel necaeaary to cvercome wing drag plus wing welight
and the minimum to accomplish the requirad maneuvars,

a, Structural Comparison of a Wedge (Diamsnd) Section Airfoil With
a Plat Hexagon Saction:

SECTIONTY = SECTION 2}

be BE3G e 3330 e

b e 6 —

Given the above sections which have the eame chord but different t's
(both sectlons are solid), it is desired to compare the drsg, strength,
weight, and deflection of these sections,
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Section Praparties

Section (1) ! i2)

| 2 x 4333 Oty
A o5 Gty $066 Gty = ool § 333/ Ctn

i $0208 Ct; L0416 Cty3 2 x 4333 C x ,0208 t,3

/5. .0416 Cty? L0832 Cty? + 40832 % 333 Cty3

A beam, in bending, will fall nt a stress wilch calculates to be
higher than tha ultimate of the matarial, provided all of the material
is not concentrated at the extreme fibera, This is true becauss the
material undergoes some plastic flow and therefore the classical beam
bending formulae break down, The apparent stress at wilch the beanm
falls depends on the share of the bean cross=section, or on a "form"
factor,

The following infornation comes from an article in the Instituts of
Asronautical Sciencas Journal, May 1943, by Cozzons, "Bending Strength
in the Flastic Range",

Apparent fp = f + £, (K-1) il
K = form facter
1.5 for & rectangular ecross-section
2,0 fer 8 wedge smection
bending streas
ultimate tension or compression stress

intareeption, with stress axis, of a trapszold drawn
on a stress-strain diagram such that the trapezoid
covors the sane area as that under the stress=-strain
cwrve, Ono peak of the trapezcid 1s at t‘m:

For dural, fq = ,5 f, 20 £y, beconas
Iy = Iy + o5 Iy (K-1) = T (o8 + ,5K)

The benn dnes not ever reach the apparent strass,
instead, consldering twc elements cf area at the exe
treme fibsr, when the cuter-most area reachas the
ultimate stress, t-ere is some plostie fiow, and be-
fore it fails the ruxt area reactes the ultimate, armd
20 on until no mors “low 1z pcsa!ble and the boam
breaks, It can he ssen from the accompanying sketcghes
that the ratlo of the area of the irr‘r increment to
the outer increment, for the ractangular =eetion is
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1:1; for the diamond 3:1, A scale drawing of the hexagon being con=
sidered givee = ratio of 1,22:l,

Plotting the bending moduli against the area ratio for extreme
fibere, gives a bending modulus = 1,28 for the hexagonal section.

e

1
i
1
}

2 3
AREA RATIO

The etrengths of the two beams, wedge and hexagon, will now be
made equal, The etrength of any beam would depand on the bending
modulus times the I/y,

1.5 x 0416 Ct,2 = 1,28 x ,0832 Ctp?
t1 = 1,307 t2

The wing drag is made up of three perts, skin friction, attitude
drag, end profile drag, Of these, only the latter will vary vwith the
two eectione under coneidsration, For the profile drag, the only
varying factor ie K (t/C)2,

Drag Propertise
Section (1)

Profile drag
form factor = K, 4

t2 12 1,307%152  1.71 tp2

<2 2 o2 o2

Profile dra
factor = K 712 4x1m 12 6.84 52 6 t,2

ce cé 2

Prom this table it oan be seen that the increase in profile drag
caused by ueing the wedge section is 6584 times that for the hexagon,

providing that the strengthe are equal,
1t hae besn found, very approximately, from a previous anslysis
of & eimilar airframe that the wing drag = 1/2 total drag, profile
drag = skin friction, and the attitude drag = 2 x profile drag (or
ekin friction).
Then letting the profile drag = A
wing drag = 4A
and airplane drag = BA

the increase in total sirplane drag from using a wedgo shape 30,74
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thick=r than a hexagon shape

= :%i A - BA = ,013 or 1,3% (This ie negligible, being within the
limite of error of the method),

For comparing deflections of the above two eectione, as deeigned
for equal strength, the moments of inertia may be compared,

For (3) I = ,0208 Ct13 Por (2) I = ,0416 Ctp3
= 40208 C 1,3073t,3
= 0466 Ctp3
Or (1) will have -Eg;%g = 1,12 more rigidity or 12% less
deflaction than (2).

= .5 Cty = o5 C x 1,307 ty For (2) I = ,666 Ctp

653 Ctp
Or A (or weight of (1)) = 2853 x A

2980 Ay (or welght of (2))

To summarize:

Item i Wedge (1) ! Hexagon (2)
<+ ———— —+——> et ——y

Allowable Load ! L L
t/c 1.307 x X

" Alrfoil Welght .98 W L}
Total Airplane Drag D D
Wwing Deflection : ) 1,12 8

b. Planform Selsction:

Since deflection becomee very serioue with emall thicknsee air-
folle, a study wee made to determine the beet planform; that 1s, the
planform which, for a given aepect ratio, thickness ratio, and area,
hae the least tip beamwise deflection,

Assume, for simplicity, the following wing:

Constante:
Aspect Ratlo or b (= eemi epan of exposed area)
S (= area of 1/2 expoged wing)
W (= load on 8)
504 chord .i. airplane
" = uniform loading

C¢ + %-(CR = C¢)
Moment of Inertia
0208 Ct3
= ,0208 23 c4
where 2 = {;
.0208 23(c, B[ - ct])4

REPORT NO. B¥FR=6
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x3c
The moment at any point, X, = (—g— + T), which formula cen be
arrived at by calculus or, more simply, by geometrical calculations,
The tip deflection is equal to the moment, about the tip, of the
area under the M/EI ourve,
b
X%, x%
g Ay XK
E .0208 2°(Cy + B[Cg - C¢])*

1]
Let K =—-—'—..
1”& ,0208 25
b
3
c, x> ax

. X3 ax
G(CQ + §[CR - Cg]).
°

K
3(cy + glCq - €13

K

Upon integrating this and eubetituting in the limits, the follow=
ing equation is found:

c, b Cp 4 CoCp = Cy2
Bup="1t [..L 1 (1og_3+ tCR ;_1.5)]

+
R™"t cg3 (CR-Ct)3 C¢ 2 CRQ

Klb4

B(CR'Ct)

R | 3 Cgp _ C42
+ [ -—+———(CR-2 C¢ log i )]

cg?  (Cp=C¢)® C¢ Cg
- Ct + G _23
But 8=t By or cg= = -Gy

And Cy can be put into terme of .21;‘. or C;y =

K 1 1
tip © Tg(1-2K) |~ (tz;g)s

+
-k (&) a-2x’

% (108 li]s . 2K-E-SK2 - 1.5)]

K;b* 1 3

- +
sg_su-zx)[ @Era-0®  E)%a-ex)®

(i‘f—"’[l-xl- 2KgE log 3 - -":::r:)]

Setting the first derivative of this equation, with reepect to
K = 0, wuld give the optimum wing planform from a deflection stand-
point on the minimum deflection, However, this is a long tedious
procese and it is simpler to substitute & given condition or given
values of b and EE » Then different values of K can be azsumed and

REPORT NO. B¥FR-6
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a curve °f8up plotted, The minluum deflection point can be found

directly on this curve,

Using a typical wing, b
rosults ars obteined:

= 36", 5 = 1330 aq.in,, the following

T

K
- e

«01
«05
«10
«20

Bt.ip/xl |

1,299
1.222
1.216
1,351

The curve, Fig, 4:1, plots these values and shows the optimum

point to be K = ,075,

ks i

o 02 04 .06

08 3 ) 16 18 20

FIG.4:| WING DEFLECTION AS A FUNCTION OF PLANFORM
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075 %5.

2s _ 2s _ 23
-7 B = 028 28

28

a92_5,‘,!‘7 = 12,33:1

075 5=

By previous considerations the optimum sweepback angle has been
found to be 45°, for the quarter chord 1ine, at M = 1,6, The ratio
12,33:1 1s along the neutral axis, For the mbove condition the ratio
of the root chord to the tip chord, for the chorde parallel to the lipe
of flight is found to be 14:1,

Optimm Wing Planform
For ¥inimum Deflection

The torsional twist of a 2,3% solid magnestum surface of the fol=
lowing planform was studied, The trailing 20,6% of the surface wag
considered to be an eslevator, On the bazis of preliminary estimates,
the fixed surface loading was assumed to be 8,3 psi (1imit) and the
elevator 2 x 8,3 = 16.6 psi,

23 % C UINE

| ——50% ¢ LINE (MAX THICKNESS)
—§ wissiLe
————NEUTRAL AXIS (33% C LINE)
A1
e ¢ HINGE (79.4 %)
|
|
T
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Torslon was taken about the elastic axls (which was assumed to
coinelde with the nautral axis). The pressure distribution over the
wing was assumed uniform, Sincs the twist decreased the angle of
attack, @ , the effective wing area was lowsrad, or mors sxactly, the
Cp slodg the span was lowered, A plot of the chord x -2z% agalinst
tue span corspared with a plot of chord x span showed an effective de=
crease in wing area of about 305, (The elevator was agsumed to have
four hinges.) :

Approximate Twist (8) in & of

» ;0 4103 |,207 331 2600 |1,00 |1,36

4 Exposed Seml-Span ol 17.5 | 35,1 ! s2.6 | 70.2 ‘ 87.8 | 100
(o)
-8 1 [.897 [.793 | .669 [.400 0 |

#Actually the surface would nsver twist more than @ ,

It can be seen from the above that, gtructurally, it would be
very desirable to use a completely movable surface, rather than an
elavator, :

~ However, the preaent trend here is toward a 5% ssction, Since
the torsional deflection is approximately proportional to the cube of
the thickness, the twlst will be materially reduced.

A wing of the following planform was designed (1) as solid
magnesium, (2) hollow dural, (3) hollow magnesium, and (4) hollow
steel.

ASSUME H i
CENTER PANEL 1 25% C LINE
CONSTANT AND . SWEPT SacK 48°
THE FDRE ANO 80 %, C LINE Max
AFT BOUNOARIES ; i
TO 8E 30%cC S By 4
AND 70 % C 1( <

Fact <
T S

"+ - STIFFENERS (8)

-

The wirps were designed for a design losding of 12,8 psi. Temp=
erature was considered to be 250°F, at wihich the E, and UTS are con=-
sidered to te reduced to 80% tnose of room temperaturs.

The foliowing table sunmarizes results:

[ Approx. Tip
Section Parallel C Weight Beam

Wing i Missile ' (both sides) | Deflection
2,35 kagn, Solid ) 1854 Az

55 Dural = to 55 Cty 65 C 1094 . 3.,39"

5% Magn. tq 5% Cty 0% C 95¢ 4,91"

5% Steel to 5% Oty 4% C 2264 ' 1.68"

0 uwn

647

to = outside thickness at 50¢ C line.
ty = inside trickness at §04 C line.

Deflection is at limit load.
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From the foregoing analysis it can be seen that the double wedge
section compares very favorably with the hexagon in weight, drag, and
wing deflection, In planform, the delta configuration with a Cy equal

Ty
to 12,33:1 proves to be the most desirable structurally, Optimum
sweepback for minimum profile drag is approxirately 40° at X equsl to
1.6 design epeed, (Ref., RAC 02-942-07)), Since the attitude drag ie
appreciably lesa with higher angles of ewsepback, an engle of eweep=
back of 45 degrees hae been arbitrarily chosen as a reasonable comp=
romiee, A delta planform wing 13 proposed to minimize the decrease in
1ift caused by washout, This becomes apparent when one considera the
case of & sweptback rectangular planform wing where the washout is in-
duced progressively toward the tip in proportion to the amount of
spanwise deflection, The delta configsuration offera less area to be
affscted by washout toward the tip and therefore less adverse effect
of washout due to tip deflection, Production considerations have in-
fluenced the selection of & planform to one of stralpht leading and
trailing edges,

DAMPING
g o

»
(=]

.
I3

_ CHoRD LENGTH AT INTERSECTION OF

O CRITICAL MODE
NOM- CRITICAL MOODE

|
- — . - H 4] ¢ 4 e g
! VELOGITY~ M PH i =
300 400 500 600 700 800 900 1000 1100 1200 (300 1400

G LSS &
]

DOUBLE WEDGE AIRFOIL
2% MAXIMUM THICENESS |

FUSEL AGE AND WING + B2 INGHES
TIP CHORD » 22 INGHES
SEMI - SPAN TO G MISSILE « 80 INCHE S
SWEEP > B9%—— 3 ?

{ i 1
{ i

|

_? ]
E
L

i1

FIG. 4:2 VELOCITY VS. DAMPING
SUBSONIC INCOMPRESSIBLE FLOW COEFFICIENTS
(SWEEP BACK NEGLECTED)
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A simplified flutter analysis has bsen made for & wing similar to
the one in question to anticipate aero-elastic problems which will in-
fluence the design of 1lifting elemente, It wae believed that high
subsonic speede might be most critical, and therefore the analysie wae
made agsuming eubsonic incompressible flow, No compressibility cor-
rections were made for the two dimensional bending=-torsion flutter
considered, A spot check of pointe in ths supersonic region indicates
no flutter for these check points, but a complete supersonic analysis
has not baen made, A two percent and three percent wing were con-
sidered:

Wing Thickness Bending Toreion
2% 650 cycles/min, 2500 cycles/min,

3% 760 ‘eycles/min, 3250 cycles/min,

For either wing the ratio of torsion to bending is sufficiently high
to indicate that no flutter problem will be anticipated, A plot of
velocity vereus damping, Fig, 4:2, indicates that damping in the high
subsonic region ie inherent,

0, Wing Area for Minimum Weight of Puel Used in Overcoming
Wing Drag Flus Wing Weight:

Next to be conaidered is wing area for minimum weight of fuel
used in overcoming wing drag plus wing weight, Equation (4:1) is
derived from squations for wing drag preaented in EMPR-4 and =5,

aphy

Wew = Ky 9 Sg D K [y x W2 [
e 1

_ "r H2e0s® A -1, L J

(3)

; Topr » 1
tpr T (-2- + 2r~)E

Where: Term (1) = Weight of fuel used in overcoming ekin friction
and profile drag

(2) = Weight of fuel ueed in overcoming attitude drag

(3) = Weight of a solid wing of double wedge croee
section profile, delta wing exposed planform
and rectangular planform for the portion of the
wing enclosed by the fuselage

and K¢y is fuel consumption in pounds per pound of drag.

F
THICKNESS tr, ~/
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This study is based on a missile average weight of 8,000 1bs,
and & canard arrangement where the aft horizontal surface is assumed
to contribute two thirds of the total horizontal wing lift,

Values of S were assumed and corresponding values of 'l" ware

calculated, A plot of the individusl terms as a function of "S" with
the exception of term (3) is presented 1n Fig, 4:3.

PARAMETERS RANGE: 100 MILES AT MACHNC | &
ASPECT WATIO22 5 i

Sgae s 48 B e B *
530,000 LBS/50. 1M |

ALTITUDE »40,000" i

S.FC.3I8 LA /LB THRUST /HOUR

AIRFOIL SECTION<> - SOLID i

. ie i § . H
~-WE{GHT OF FUEL USED TQ !
OVERCOME TOTAL WG DRAG i

1
M ! i i i i
+WEIGHT OF FUEL USED TO OVERCOME
WING ATTITUDE DRAG | i

pomas 1 )
.

2
-
?
e
T
I}
W
=
-
y
™

WEIGHT OF FUEL USED T0.
OVERCOME WING SKIN ORAG

me-—=WEIGHT OF FUEL USED YO
OVERCOME WikG PROFILE DRAG

2

1

30 60 70

‘5% FT. me‘-’s*
FIG. 4:3 WEIGHT OF FUEL USED TO OVERCOME WING DRAG

Pige 4:4 1s the aggregate of the fuel required to overcome wing
drag plus wing weight, An estimated curve (dash 1line) has been added
meraly to emphasize the fact that these curves wers prepared on the
basis of equal stresses (50,000 psi) which gives excessive tip deflect-
ions for the larger surfaces, .

From Fig, 4:4 an area of 30 sq, ft, is selected as the optimum
for the horizontal aft wing, The corresponding total horizontal wing
area is equal to 30 x 2/3 = 45 8q, £t, To determine the mansuver ace
celerations possible with this ares, Fig, 4:5 was plotted, Forty-five
square feet will permit the missile to pull € g at altitudes of 16,125
feet under full gross weight and 27,500 feet under & 20 per cent fuel
condition,
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PARAMETERS RANGE: 100 MILES AT MACH MO 16
ASPECT RATIO:23
N gacrase .
g2 50,000 LBS /541N
ALYITUDE » 40,000’ ;
SFC s18LB /LB THRUST /HOUR i
AIRFOIL SECTION= = - SOLID
f H ]

TESTIMATED Y0 TAKE ..
ACGOUNT OF TiP -
DEFLECYIONM |

~ : s I
S CALCULATED fg»30,000
LBS /50 IN NEGLECTING
TIP DEFLECTION

‘ i +

4 + -
.‘wE1oMY OF FUEL USED TO
OVERCONE TOTAL WING DRAG
|

|
;e
i
i

FUEL WEIGHT~LBS

. |
THING WEIGHT
1 {

‘,
200 [ 13 - 3

100
20 40 50 60 70
SQ FT WING 5"
133 106 2 884 76
W/S LBS/5Q FT
FiG. 4:4 WEIGHT OF FUEL USED TO OVERCOME WING DRAG
PLUS WING WEIGHT VS. WING AREA

268 177

From this study it hes baan determinad that horizontal winga of
delta planform, double wedge cross section, and 45 sq, feet total area,
ara satisfactory from the standpoint of structura and the minimum
weight of fuel requirad to overcome the drag of the wing plus the wing
weight, The area is more then sufficient to fulfill tha requiramdnt of
an 8 g pull out at 5,000 feet with 20 per cent fuel, A minimum aection
thickness of 2 per cent is shown to be satisfectory, but anginsaring
Judgmant dictstes that 5 par cent is more reasonable, This study, he=
cauge of its Incompleteness can be considered only preliminary, giving
limiting eriteria on which e desiyn can be besed, It is reslized that
the wing dealgn will finally be selected only when stability raguire-
ments ere conaiderad with those above,
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N + +

i ! ; ;
MORIZONTAL WING AREA: 45 SQ £T
CLmax* 100

g
g

ALTITUDE~ FEET

S -
2 4 6 18 20

9
FIG 4:5 MAXIMUM ACCELERATING "g" VS ALTITUDE

S8, PROPULSION

An internal report covering the dasign of a spacific "Raacal®
missile will be published in tha near future, Inasmuch az the Pro-
pulsion Group devotad its entire time the past period to the design
of rocket motoras for tha specific missile, thair activitiss will bs
relatad in the internal report,
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GUIDANCE AND CONTROL
a, Azimuth Computer:

The Azimuth Computer is complets except for the decoder and assoc-
iated servo, The Synchro hus been mounted on the antenna but has not
yet been zeroed, All the cables have besen made up, The autopilot tle-
in has been completely assembled but not flight tested,

There nsve boen two flight tests of the computer using the mech-
anical cursor, Tne operation wus satisfactory., On one run over a
target the éﬁ control, which corresronds to the galn wntrol of a

'y
servo-mechanism, was set at Its maximum position, As might be ex=
pected, the system was unstable and ocecillationa occurred, Further
flights will be necessury to determine tne optimum setting of this
control under various conditions,

It is ex:rected that the electronic cursor and autopilot control
will be tested extensively during tne next two months,

b. Radar Improvement:

During the past several months it has become epparent that for
attacks on lund targete some form of target discriminatory clrcult is
eseentlal, vork has started on an investigation of several possible
circuits including lojurithmic TF amplifiera, peak-ridar video channels,
triple-tone, pulse=length -llscriminators and cther anti-clutter cir-
cuits, An AN/AT«="7 radar is being modified in th.o laboratory to in=-
clude e triple-tone circuit, Other circults, Lncludlng trose mentioned
ebove, will be sot up and flight tested to detarmine the one wmost
suitable for this project,

c, Plsxiglas Hailome Construction:

The emall 10 inch dlamator, 17 degree conical radome dascribed in
Bi'PR=5 has been delivered to F, H, Behrens of Wrignt Field for testing,
Although preliminary t«ats have ylelded relatively poor transmiesion
characteristics, tiese teuts are not considered indicative for two
reasons: (1) The tolerance on the tip «[ the radome nose deviates
considerably from the required tolerance of 10,005 inch, It is -0,020
inch in epots, and (2) "ne klystron used in the test equipment was
considerably erratic in behavior and failed altogetner before comp=
letion of the teste, Upon receipt of & new klystron, Wright Fleld
intends to con3!nue tests, If results are still negative, the radome
will 1likely be returned to Bell Alrcraft for a n»sw tip,

Progress haa been slow on the large size 20 inch diameter 18 deg=
ree conical ralome, a8 the Prime Contractor has no lathe with a suitable
taper attackment to turn an object this size, Consequently, the maohin-
ing !8 beiny c.ne by an ocutside vendor, To date, the plaster l[orm is
being machined, If found to be within tolerances, plexiyles will be
formed about ih!'s jig. It will thon be neceseary to return the radoms
to the vendor for machining., As we have no assurance that the vendor
will be able to perforr. this worx satisfactorily, it is not possible
to estimate a completion date,

d, Miesile Search Radar System:

A Purchuse Order has bmen isausd and made payable to Sylvania
Electrio Producta, Inc. to cover the cost of & study for the dsvelop=-
ment and possible construction of & eearch radar system to be instal-
led in the missile,

Exhibit "A"” of this Furchaas Order lists the activities included
in this study and are reprodiiced ae followe:

1. Follow portinont developments at the plant of the Buyer,

2, Construct a wcaden mock=up of a propoeed radar receiver-
transmitter unit,
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Do miscellanecus lsboratory tasting of proposcd materiels

end schemee,

Visit ®risht Field and Nevel Reseerch Laboratory to s~ciure
aid in comiucting sald guudy,

Study especiniiy the recclver=trensm!tter unit, but pive

eome ettenticn Lo antenna end Indfcetor problems, snd suto=
matic operation rejairoments,

Sutmit brief monthly repcris of Seller's studles and progress,
Write a set of specifications for a provosed development con=-
trect,

Submlt by April 1, 1947, s preliminary estimate of weight,
elze and shape of zomponents, eni power rejuiremenis cof the
corplete svetem (assuming power supply of 28 volts d,c, and
400 cycl=s 115 valts 8.c,),

Submit e final report srowing in detuil the study, work,
rasulte and rncommendations of the 3ellar, Such report

eliell inciude reproduciblo coplioe of all drawinge made and
used in the performanco of such study eni work,

A preliminary estimete of weight, size end eiape has baen recelved
per Item B end 1s as follows for e K-bend system,

Totel estimated weipht (1less c8bl68) seeeecccscesses 95 1bs,

Total estimated VOluMe sesescssecsasecsssscnsscensss 1o8 CULCL,

Power consumption s.... 300 weits of 115V e.c, and 2 amps of
24V d.c,

The K-tend system includes svnchronizer, moduletor, transmitter,
all receiving comporente including AT, ressiver wlth anti-clutter
features and all power supplies, It doers rot include the antenna.

Preliminary sketches 'eve becn made locating the complete K-band
system ebove the search antenne in the miesile nose, Additional
sketches place only the r.f, components above thre antenne, the other
components having been romoved to the micsile mid-section,

Similar sketches including welpht, slze and gpece requirements
are beirg prerered for the K,-band,

e, Flight Simulator:

In the previous progress report (B¥PR=-E) the morodynamic equetions
for pitch and roll were developed and a serve eystom indicated for pro-
viding a mechanical sclution for the eerodynamic ezquatinns, Another
method of simulation has been devised which may offer certain practical
advantegee in providing sood simulation,

Holl Simulator
UxP +Lp P=Lg 8 Lg
e (S}, Lg ___Lp
8(S) S(Lp +Jx S)'S(Hig
Lp

The following block diefram stowe the approximate solution of this
equation in terms of prectical components,

AMPLIFIER AND
TIME CONSTANT SERVO

:‘ S
L LT ey ! ! §

Sdyx

(Y otad TS

L SRR

T T ﬂz; TP

SRS
VELOGITY FEEDBACK
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Thus the aseuracy of =alution of the equation is detarmired by
the integral ¢l the zervo error,

Titer Simulator

3
K°é+Kr6+Kp8=K55+Ki/ bdt
(<]

o
O(s) . Kg+ 3 K _+Kg S

5(5) Kp+RrS+KaSZ S(Kp +Kr S +Kgs2)

Tha fellow'ng blos ilarprem showe an olectronlc method of asalving
the egnution {tne interrublor mav aicetranie or mecoh ral},

AMPLIFIER AN TIME GONSTANT

8(s)
SI8Y, o o

TT
4.2 < —zC

E: ! Hy He
rooNt Kp

T+, 3y

This provides three an

tire consturtsz and amypiif tions t

marte. It sheuld be notad - the aleetronic plteh simulator, although
including & fecdban? niiveg the o tien with no inhierent arror,
Cn the othor nand, a voltege, it cannot ba usod
directl 1th > : dzrce and eontrel egnimment, To
avoid f i HO teve serys could be utilized but it
is rether 3 Lo d : =altlaon srrve to accurstely reapond
to the rsia high fr sz involved in simulation of o missile
eirfrema, The gerva | ‘er ran b coneldorably minimized If we con-
vert to & vel: Y » zereo as in the 11 atmulater, or if wo are
akle to supply s large ) rror derlvativa to
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A block diefrem showing a mathod utilizing error derivative
~-1lows:

AMPLIFIER AND
TIME CONSTANTS

INTEGRATOR

1] Ki M2 o
|+S‘T [5(5) ("\5 5 )C "(| +ST2\) (E (s)+[1+sT2]8 (S)>] =€(5)+0(S) (I +5T5)

i Ri) [(L+ST)(+STp)+H, Hp
+ST‘)5(S)C(KB+S)-[ R |[etsr +esiiesT2)]

(k“ﬁ) ch,

e(s) _ S/ 1+u,H, . € (S)

8(S) S(M+T2)  S2T To §(S)(1+ST2
1+ % K2 |+ M2

As befors, the eccurecy of simuletion is determined by the magni-
tude of the servo error,

A velocity type servo can be utilized if the k; integrator isa dis-
pensed with es follows:

AMPLIFIER AND
TIME GONSTANTS SERVO

€1s)

T (e(sr«c2 ;) (S)>]=E(S) +8(S)SC,

(H'ST”(H’STz)*J'H}‘z
I+ST By i S(a1 [ (145T,)(1+5T,)

|[e® +ets) 5G4 )
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Tre arpearsrce ©f the nurber ©, in ths arror exrression merely
rmrare that the =er inzp ~ain a*cu¥4 be a3 high as porsible for
aceurate simulaticda,

Althourh the peneral anpgnlar aimuletisn mrthods outlined in this
description have not boor compleialy evaiucted, & few inherent advant=-
agFes are resfily apparent,

(1) The zysiam re; : no mechanf~al counterpart of the alrframe
inertia, nor doee it rejiire sry acceleration measurements,

The feedback quartitiss asaccinted with the serve can be
determina rrimariliy from the ztandpuint of best aervo per-
forpusce, hs 2 resu.t, nc cempromise ¢f servo psriermance
need be exprrlenced besnuze of chancing asrsdynamic conntants,

Sinco valocity sipmais are availaklo to foed the sarvo,
cona Iforably Aep porformanco cun be axjected than if
negfvionnl inlcrmetlion a.lone weres avalleble,

e AN/APQ=13-11A Treinlag Set:

An AN/AF:-1%<T12 Tro'ning Set has been procured and set up in the
laboratory ‘o re’irfrapy teste to detern'ne its arplieshiiity to our
simulator pro It is veped tihnt this tralner, in conjunction with

3 AM/APO-13 radar search set will simulate the
complets puid a ~oeprEm of tho Raseal Froject at 1270 mph, As this
treiner was das! med Lo simulate radar bombing protlems, it 1= not
directly sufiad for s perscnic migsila fiicht simulation, But it is
now being st:dis? and sveiunted to determine whether or rot is is prac=-
tieal itc make tho necesaar: mudificetions,

For erar:lice, ant maximum hoplzontal velocitias of 470 mph
for the alrplane and "5 w’xd muet be Incressed to 120C mph and 200
mph by lncreasing tho wred velocities of tho trolley, Tne maximum
verting) valesity mus® e {ncrassed from 30 mrh to BE0 mph by cnanging
the mititude dr've in %:e trolley, There is sxczeassive backlask in al-
most el. the gearing thrt must be rediocod to & minimum or eliminated,
Tae aziruth drive servo sy -tem w!ll not follow a 5 cycle par second,
pius and minus 4% darpre r scnn rate, which meansg a change in the
avimuth driva paaplrp = r mator, As the present motisne of the sim-
1 ¢t thoarh the antenna was stebilized iIn ths
1 vove the antenna to simulate an unstabile
tle, ‘o acecomplish this on the trainer will
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require major modlficetion 1n the trollsy antenna system,

As the dlviny portion of the flight is the only part thet needs to
be simulated, the mazlmum slant range will he 20 miles at 50,000 faet to
a alant renpe of | mile, wrich le near the present range of the trainer,
This will enable nus to determine target recognitlon and reaction times
at supersonic velocities, As benn pattern study necesaltetes grinding
new glass reflectors, ‘i ¢ptimum target recognition time may noi be
determined,

ge Raytheon Helay:

The viceo relay equipment has been complated and has passed elect-
rical type tests catlsfacterily, Durlng v'bration tests it was found
trat several minor modifications were necessary in order to insure
proper cperation under flirht conditions, These modificetions have
oeen made on the "missile™ equipment which is now be'!ng set up in the
Bell electronics laboratory.

Considerable trcuble was experienced in the lesunching airpiene
parabolic enterna cue Lo vibration, A new and much stronger antenna
has baen constructed and is now resady for vibration testing. Upon
satisfactcry completion of theso tests, the antenna and 1ts essoclated
receiver will be shipred to Bell for cur teats,

The command link from the launchling airplace tc the missile 1s now
scheduled for completlon at the =nd of May, Two different receivers
are being supplied for the missile end of tnis 1ink, One is e con-
ventionel suparhetrodyne oaing 60 me. 1.7, and the other a crystsl video
receiver.

The ¢rystal video recolver will have two secticns of tuned pree
selector cevities feeding Intc two rernrate crystals, The pre=-selector
cavities heve a bardwidth of erjroximately 10 me and will be tuned so
one will recelve the seerch rader freauency end the other the ccmmand
1ink frequency, This recelver is much smaller and lighter than Lhe
conventional 1,f. rece!ver,

h, Dive-Anjle Comruter:

In BMPR-4 a computer called "Elevation Computer" was introduced;
1t was further described in BWPR-G, This computer ia now being called
"Dive=Angle Computer” in order to permit assigning "Elevetlion Computer”
to an item better sulted to that rame,.

The Dive=Angle Computer is of the Renge=Altitude voriety, Its
purpose is to determine the proper dive engle for the missile peth,
and to combine this angle with the actual missile pitch angle es meas=
ured by a vertical gyro, If the missile is not on the correct course
in pitch, these two angles w11l not cancel end there will be & correct-
fon tu the eutopilot,

The modified Dive-Angle Computer 1s shown in block diagram form
in Figure 6:1 ., The mejor recent additions are tre incorporation of
an autopilot converter, end provicions for utilizing an APG=5 range
unit for tracking ettitude automatlcelly.

The computer may be divided into two nerts; the calculetor, which
determines the dive anglc, 8; and the mixing system, which censires the
original caiculation by combining the dive angle with the pitch angle,
and sends the result to the avtopllot,

The calculator works on the equetion, R.Sin e -H=O0,

where: Rg 1s slant ranga
® 1is the dive angle
H 1s eltitude
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This equation !g sel up by corverticnal meuns, utilizinpg potentiometers
and a servo 1locp, The dnsfred eclution {s the angls called #gr, In
spler to track altitude gnd rarpa, scme moans must bo on hand tc datere
miro when trne polentiomatsrs arn at Lhe correct pesition, In order to
occomplish thls, linear poterticseters are gongad to tia rango and alti-
tudo poteantiomotars, nopeng which a direct voltare 18 1mpressed, This
voltage feeds into a rlyeult which has the property of developling &
marker, delayad in direct propertion to the mrprplied voltage, By this
method slt) tude and ron~e rips ore placed on the P.t,l1, screon, With
the "R " serve motep driving the range potentiometer and APG=E sarvo
dr'virp the eititude potentinmeter, the aperator neod adjust only tha
elevation anple (sine rotertiometer) to furnish eomplote inform=tion to
tne somputer,

ALTITUDE MARKER

4300V

-ALTITUDE OELAY BIAS
(LINEAR DELAY |

CT AND TRIGGER| -
| GENERATOR _ |

6

b o

S APG.S [ape.s | 70 aPQ.7
SERVS | 1 RANGE |~ = TRANS-REGEIVER
; fuNIT |

| & Zaup.. | Ry BERVO
=< AMP- TnoToR L
A "
=9 : - "’Rg SiN &
SLANT RANGE (Y f
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r v
LT AND TRIGGER *
ot s

(- SLANT RANGE
A RRER
—.PITCH ANGLE

Y TsesTor PR | i
R - & ¥ ! VERTICAL
'y T Ranse ; res T GvR0

y TRACKERS -

POT CONTROL

¥
LINEAK o -
PUT ¢

C i, Py
H
1

suMMig | S UPON e oy
> 4{?"91!;!‘5’:‘; L o o 1CDNVE9T£HPI
ORQUI iTE Y ; i !}

PILOTS DIREGTION — !
INDICATOR ‘

C-1 AUTO.PILOT

FiG. 6! BLOCK SCHEMATIC DIVE ANGLE COMPUTER (MODIFIED)

Ganged on the arm of tte oine pol is a linesr pat with an nl tar-
noting voltege imireaced aczressg ‘t, This valtage 1s tnen comtinod with
an cul of praze ycoltage frow B vertisel gire,: Tre cembination of these
tws voltagpen o fedi in sumrilr arplifier and then Lo an outopllote
ronverter, . wa dipretly to the C-l autepilot, If
tnhe sum of U pen e zapn, the misglle will be on the desired

COUTrED,
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FLIGHT TEST
a, Review of Flight Teeting Program:

In the first bimonthly progrees report, BMPR-1, dated June 29,
1946, pagss 21 through 25, a flight teeting program was outlinsd, This
program has been followed, with minor rsvisions, for ten months, It is
the purpcee of this review to analyze our progress in following the
program, which is as followa:

"l, Tslevision Link, Alr-to-Air
A, The objectives are:

(1) To demonstrats that an air-to-air televielon link is
feasible,

Two typas of air-to-air vidso links have besn investigated; the
Block 3 Tslsvision System and the Raythson Video Relay Link.
Block 3, ueed to tranamit a telsvieion picture, has been demonstrated
air-toealr at ranges in excess of 100 nautical miles, A link for trans-
mitting & radar picture, manufactured to our specifications on a sub-
contract, hae been designed and built, as a breadboard, and is being
inetalled in ths [light test veniclss,

"(2) To develop a method of synchronization,

Thie refsrs to synchronization of a radar picture tranemitted
over a video link, A method of sweep synchronization has been devel-
opug and demonstrated and a method of azimuth synchronization is in
work, }

"B, Procedurs:

(1) oObtain and install microwavs transmitter and re=
ceiver, (Block 18 or X=-Band); adapt to sector Prl
(APQ-7) scanner and indicator,"

Block 18 has not been availlable so Bsll Aircraft let a subcontract
to Raythson who has delivered a breadboard Vidso Relay Link which opere
ates in the X-Band region. It is being bench tssted prior to instal=
lation, Tn addition, a Block 3 televisicr link wae obtained, installsd,
tested, and modifled for air-to-air transmission of telsvieion picturee
at rangas of 60 to 100 nautical miles, The Video Relay Link has yet to
be flight tsstsd, 2

"(2) Deeign, build, and inetall gyro stabilized
trensmitter antenna,"

Ths antennas for the Video Relay were supplisd by tha subcontractor,
Bell Alrcraft hae desijned, built, and 1s now bench testing gyro etab=-
ilized platforms to support these antennas, In addition, s yagi
antenna was deeigned, built, and installsd with the Block 3 tranemitter
in order to attain long rangs opsration, The Video Relay Antsnnas have
yet to be flight tested,

"(3) Study effect of ground rsflections, phase inter=
ference (fading) and time delay (ghosting)."

Thus far, fading and ghosting teets havs been mads alr-to-air with
Bloek 3 tranamission. Tests have indicated that feding, if present, is
not evident, and that ghosting, ver:r much evident for certain condit-
ions at short ranges, Is not troublasome at runges in excess of 60
nautical miles, Similar tests are scheduled for the Video Rslay Link,

"(4) Test various methods of sweep eynchronization,"
A method employing a microsecond pulse coder and decoder hae been

developed and tasted in the laberatory for use with ths Video Relay
Link. The Block 3 supplies its own sweep synchronization. Synchron-
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ization signals sent over the Video Relay Link lLave yet to bs flight
tested,

"2, Missile Search Radar System
A, The ohJectives are:

(1) To obtain first-hand experience and data on the
optimum relations which exiat between missile
speed, scanning rate, resolution of scanning
system, tize required at various ranges to find
and track various targets, ete,”

Efforts to accomgplish thess objectives i.ave been numercus, An
Eagle (AN/APQ=7) search radar system has been flown ae a narrow (0,4°)
beam radar, and a bombine (AN/APG-23) search radar system, as a wide
(1,4°) beam radar for terminal guidance, The M,I.T, K=-Band Rapid Scan -
Sesrch Radar has been resurrected and is being put in shape by a sube
contractor for future installation and rdlve tasta, A Projection Term=
inel Guidance Analyzer !{s being urserbled to project films of both
television and rader presentations taken during dive tests, Tae films
will be projected at incrensed speed so as to simulate conditions at
1200 mph, for analyzing R hunen opsrator's abllity to read the pre=-
sentations at supersonic sveeds. Aa Ultrasonic Terminal Guidance
Analyzer Js belng ma:le from & modified AN/APQ=13T1A bombling trainer
to simulate 1200 mph terminal juldance conditions, These various
projects will cover all of the objoactives quoted above,

"{2) Effect of rapldly varjing aspect on target
recognition,"

Roll and pitch varliations havs intentionally been introduced
during dive tests, Larie magnitude variations confuso the present-
ation, but variationy associated with normal course corresctions are
not objectionable, More data I{s to be nitalned from the Terminal
Guidanca Analyzers,

- "(3) Requlrements and uselulness of offget techniques,”

Offset points giving distinctive radar raturn have heen used
visually for initially locating less prominent targets, Howsvar, more
attentlon will be directed to this problem when direct target approaches
bave been invasticotad more thoroughly,

"(4) Disturce to begin search; maximum range rejuired,"

This 1¢ a functicn of alrgpeed and target charactoristice, of
which more «l1l1 bre loirned with the Torminal Guidance Analyzers, At
B-17 spceds, 20 miles ias suflicient for average targets,

"(5) Deslrable range scale variation for tracking
method chosen,"”

It was been found that continuous range scale expansion, 80 as
to keep ths target two-thirds of the way from the bottom of the PPI
sector, plves an easily readabla picture with present tracking methods,

"(6) Evaluation of alternative methods of tracking
and computing,”

Various methods of tracking and ecomputing have been considered
and breadboard models for hoth the azimuth and piteh problems are
being flight teasted and revised as the tests progress,

"{7) Frequeney and continuity with which scops must
be checked, for these alternatives.,”

Tests to date indicate continuous observation and tracking of the
scope pressntation to ba preferable, and aided tracking to bs desirable,
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"(8) Reguirements for roll and pitch stabilization of
search entenna,"”

B=17 tests included pitch changes of five degrsas, &t retas allowe
able with the aircraft, which showed little or no adverse affect. Rolls
which were nsceesary for B=17 turns in correcting the coursa to target
tended to confues ths radar picture but do not rssult in loss of tare
pet, However, for these teste the targsat could not be along the roll
axls of the aircraft becauss of the antenna configuration, It is ax=
pected that tha K=Band Rapld Scan System will provide bettar data,

"(9) Stability and suitability of the range=altitude
system for computing tha approach glids angls.”

A model of such & computing system ie being flizht tested and has
been suitable in initial tests, Tests ara continuing to detarmine
limitations and to improva tha modal,

"(10) Faasibility of stesring to collision at 600 mph
relativa velocity by constant bearing principle
(optical and radar) sighting, with baacon carrye
ing plana as target.”

Such air-to-air tests have not baen attempted, nor ars they
presently intanded, Tha contract has besn changed to raquire 1200
mph, which would raqu..s two aircraft flying 600 mph reciprocal
headings, Instead, an AN/APQ-13T1A bombing trainer is being modi=-
fied to attack the problem under simulated 1200 mph conditions, as
a Terminal Ouidance Analyzar,

"B, Procedure:

(1) Fly with APQ=7 and APQ-16 systems to becoma familiar
with operation and application possibilities,”

Repaatad attampte to obtain demonstration flights with AFQ=16
have been uneuccessful, APQ-7 familiarization was accomplished aftar
we procured an installation,

(2) Study desirabla methods for obtaining data
modificatione aprropriata to Q-7, layout
program,”

This study and planning was accompliensd prior to recaipt of an
AN/APQ-7 system,

"(3) Modify Q-7 syetam to provide optimum (variable)
range scalas, PRR, scopa spot siza, etc,, for
flight sxperimantation,”

These and othsr modifications ware triad on a bench sstup of
AN/APQ=7 befora ths flight installation arrived., Laboratory work
has continuad since then, interlaced with flight tests ae needed,

"(4) Install Q-7 in B-25,"

Sueh an installation was investigated and startasd, but then
eliminated in favor of an AN/AF2=7 alrecady instalied in a B-17,

"(5) Flight teeting: directed toward above
objectivas,"

Mors than 30 flights have baen sceonpliished aince thes flight
test vehicla was receivad in January,

"(6) FPurther study and approprlata flight tasting,”
Flight testing and laboratory work e.'e continuing in a coordinated

program to study the Rascal Guldanca Schema and to provide information
for the final design, The present AN/APQ-7 model will be rsplaced or
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supplemanted with ths K-Band Rapid Scan System when the latter ia
avallable for flight tests,

"(7) Check item (10) of objectives as aarly as
possible (a) with Just two alrplanas; (b)
wvith Zacla with or without a baacon in target,"

This has yet to be checksd and is presently assignad to the
Ultrasonic Terminal Guidance Analyzer as stated above,

"3. Radar Tracking and Guiding of Missila
A. Tha objesctives are:

(1) To damonstrute the error in dstarming relative
location of a beacon=carrying missile or airplane
and target, at a range of 60-100 miles,"

Tests have shown that either a target or baacon can be located
within 1 degree and #1000 yards ut thase rangas, However, thase
data are not yet available in usable form for the guldanca schame.
Data in usable form is available at much less accuracy,

"{2) To demonstrate tne accuracy with which missile
may be staersd to targoet using variovs methods
of tracking and computlirg staaring s!gnals:
must scope be tracked continuously?"

Many differant methods have taen considered and a simple msthod
1s being testad, It involvss instantaneous readlng of bearing from
missile to targat and relaying it as a compass heading to. the missile,

"(3) To damonstrata probable maximum angles betwoan
missile heading and launching plane-to-target
line durlng (2) for use in datsrming rsquired
talevislon antsnna pattern,”

- Tests have indlcatod that tha guldance schema imposes minor
limitations on this angla, The major limitations on tha relay link
(formerly called tslavision) antenna pattsrn are imposad by the aeroc=-
dynamic turning raeponse of the misgsila and the aerodynanic limit-
ations on untennn slze and shaps,

"B, Procadurs:

(1) Become familisr with APQ-23 (and APQ-24)
operation,"

The APQ-23 was banch checked bafora installation and APQ=24
davelopmants hava been followad at #¥right Pisld,

"(2) Modify, 1If necassary, and install ¢=23 in a
B-17, and beacon (APN-11) 1in missila.”

The AN/AP(-23 was modified for simulteneous baacon and radar
operation and both AN/APQ-23 and AN/APN-11 wera installed,

"(3) Instell also in the B=17:
(a) Telsvision recaiver and indicator,”

Block 3 television and its indicator have been installed and used
with the missile having television "ayes", A video relay link receiver
and indlcator have yst to be installed for use with the missile having
radar "eyes'",

"(b) Tracking systsm and computer,”

Tracking systems and cemputers have been constructed in bread=
bourd fashion and installed where nasded, In ordar to simplify the
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layout, the computing system has been divided so tnat same com anent:
are in the mother and some in the missile, Work on computers ir cone
tinuing,

"(c) Control Transmitter,"

A radio trenemitter has been installed for controlling the miss'le
with television "evea", The misaile with radar "eyea" will be cone
trolled over the two-way video relay link.

"(d) Antennas,"

Antennae have beer installed as necessar., In addition to tua
GFE antennas supplied, a video relay link antenns ..ns beor desi_ned
and is being gyro stadbilized,

"And in tne miscile:

(e) Autopilot-servo system with directional gyro
and/or compass.”

In the B-25 television missile, an autopilot which 1s slaved to
sompass hae been installsd and adapted to remote contrel, In the R=17
radar missile, an autepilot w:ich came installed in the airecraft is
slaved to a directional gyro, and iz being adanrted to remote control,

"{f) Televicicn transmitter and artenna,”

Block 3 televisicn has teen Inatalled in the B-25 missile and &
new antenna designed and inetalled for 100 nantical mile transmission
rangea, Tho B=-17 radar miselle will have a video relay link installed
between it and the B=17 mother, Its antenna has been decigned ani is
being gyro stabilized,

"(¢) Control receiver,"

A contrel receiver has been installed in the B-25 telavieion mia=-
- sile, The two-way video relay link will carry control aignals to the
B=17 radar misalile when it ie installed,

"{h) MHiscellsnsous control equipment
(including APe=7)",

AN/APQ=7, the Fagle radar, came installed in the miasile B-17,
which wae a mejor factor for using auch a large sircraft to eimulate
a missile, Otker equipment has been installed ae needed,

"(4) Flight Testing:

(a) Relat'i'va poeition error, misalile seen from
B-17,

Both air-to=ground and air-to-air tests have been made ueing the
missile beacon and the Kother search radar at ranpges of 60 to 100 naute
i1cal miles, Tests have indicated that relative positions are determ=
ined within accuracy of reading search radar presentation, With 100
mileg, full ecale range, the error is in the order of plus or minue one
mile in range and plus or minus one degree in azimuth, Using range de=
lay and short range acale, the range accuracy can be increased, but a
map presentation no longer existe, Theee tests are essentially com=
plete,

"(p) Error when gulded by various eystems
(APQ=23 only),"

A desired miasile heading may be determined from the Moiher
search radar by determining relative poeitione of Mother, mieelle,
and targat, with errore as mentioned in the para;rarh above. These
errors combine to make the inaccuracies in the computed missile
heading increase as the missile nears the target, The resulte of ths
combined errors have yet to be determined,
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Determining a desired misesile course corrcctlon requires, in
addition to the above, the plotting of a premet missile course,
This alternate system of fuiding does not look promising but may be
tried should the first system prove difficult,

"(c) Stability of various guiding systems
(APQ=23 only),"

With the syetem of pulding which is presently being worked out,
only two fixed migsile haadings are determined by the Mother search
radar: one at the time of launching and anotnhor when the missile is
about 20 miles from the tarret, Lerc there !s no stnbility problem
involved, Shoulc an alternate srntem be trind later, which requires
that the miscile conrse ccrractions be determined from the Mother
search radar systom, then the stuhility prohlem will enter.

"(¢) Time required for control (continuous or
intercittent }(AP{-23 only),"

As presently planned contrnl will Le Intermittent; requiring twe
course determinntions., i'or the flrst, prior to launckhing it 1s neces-
sary to determline the wind and comrute a corrected heading to get the
proper missile course to the tarpet, Tests have indicatod that wind
determinations, eitner radur or optlral, tuke shcut 18 minutes, after
witich the calculstion consumes a ne;liyible one rminute,

It 1s expected that t~c necond missile course detsrminution, when
the misslle is ahout 20 mlles from the taryet, can be read directly
from the Motler searzh r.dar, thls orseratllon requiring about one mlnute
set-up time, However, further tests are required to measure the time
for the second determination,

"(e) Error in crulsing preset,"

A series of flights bave been made with the Mother B=17 during
which it determined, at 190 miles from the target, a wind corrected
missile ccurze, Tre Mother B=1Y then flew this cowrse simulating the
missile after launchin;, Of ccour«e the B-17 flew the launching=point-
to-target course at about one sixth of 1700 mph, thereby effeactively
increasiny; the actual wind factor Iy six ti-es for the simulated case,
Tests mude werc with winds v.p to 57 mph, #:ich multipllied by 81x wenld
sirulate winds ufp to 3°C mph, Urrors in the cru!sing precet course
were a maxinum of twelve nantleal m!les, a minimum of less Lthan 1000
feet, and an avere,'e of two or three nautieal miles to one side or the
other of Lhe deslrad course for e 100 nautical miles distunce, The
maximum errcr vias csused by « wind shift associatcd with a weather
front and weuld ‘mve reauiraed a 2. depree corrmetion at 20 miles from
targot, Avera;e srrors indlcate tam conrss correction just prior teo
terminal ymiidunce will often be unnecessary, being of the order of §
to 9 decrees, lora data will be forthcoming from two aircraft missions
which will simuiate conditions vwith separate miasile and MNotheyr airs

craft,
"(f) Accuracy of first course correcting signal,"

This refers to the coursc correection just prior to terminal, gnid=-
ance, which {s determinoad in the mother and relsyed to the missile,
Initial tests have indicated difficulty in determlning the proper cor=
rection from tha Yothar aearck radar, Wlth sulteble antennas for the
missile radar heacon, it is possible to et positive identification of
missile poajtion, #ith aultuble charyes to the Mother search radar,
it 1s possible t¢ reand both beacon and the search radar map eimultane=
ously, However, the jroblem of s'arp tarjet definition 100 nautical
miles away, from direct radar retwrn or from offset tarjget return, is
8t111 being investijated for necessary improvements,

"(g) (v), (e), und (d) with radar=-television syetems
1.6., with complete eystem),"

The complcte system of puldance from ths kKother prior to terminal
guidance 1= mresently having Jts initinl teasts, Terminal m:idance is
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ineluded in these tests with only television miesile "eyes," Results
ars not yet eignificant, After completion of the radar relay, the com=
plete system will be tested uslng radar "eyes" for temminal guiiance.

"(h) Time to yaw missile and lateral accelesration,”

It has been found in flight tests that the time alapsed bstween
determining a correction from the Mother search radar and the exscution
of the correction by t»» =jiesile 1s serious even at the speeds of the
present flight test vehicles, The problem 18 presently in work,

"(1) Observe maximum angles of mieslle haading
and launching plerne-to=target line during
above tests,

These tests are in the initial stage, with the angles yet to be
determined,

"4, P-80 or B-25 'fissile'
Three posslble usas are:

(1) As misslle with target seeker and autopilot, Such
« system wo are consldering only in case tho radar
television scheme proves Impracticable,”

Instead, the program ls using both s B=25 and a8 B=17 as missiles,
Talevision is used as the "eyes" for terminal guidance in the B-25 and
radar is used in the B=17, Taret seskers have been consldered, but
have not yet been ised because of their ifnherent tactieal limitations,
They requlire that the target have some light, heat, or radar raflect-
ing characterlstic which is difforent from the surrounding area,

"(2) As a beacon-carrying miesile, radio-controlled
and guided only by APQ-23 information, as in
3-8, 4=b, ¢, d,"

AN/APN-11 beacon equlipment 1s used in the B=25 misslle in con=
Junction with the APQ-23 Mother search radar to proviie a courase
correotion to target just prior to termlnal guldance, One of the
functiona of the Video Helay Link In the B-17 missile will be to proe
vide a similar beacon slignal,

"(3) As misalle in full television system,"
The B-25 and B=17 missile are be ln§ used in working towards two

complete systems, one using television "eyos" in the missile and the
other using radar "eyes",

"S, Equlpment Required

(1) GFE as requested in letters to Wright Field,
References (c) and (e),”

A time lag of from three to nine months existed in obtalning the
major portion of the initial requests., Since then a system has been
worked out with which the time between request and receipt of GFE items
is usually kept down to a minimum, which 1s primarlly the time consumed
in freight shipments, Express shipments would alleviate this condition,
This lag in receipt of equlipment has been a major difficulty at times
and continues to be troublesome.

"(2) Additional test equipment and matarial,”
It has been obtalned or substituted for as needed,
"(3) Addltional GFE: Command Link and auxiliarles, etc,”
‘ Additional GFE continues to be requested as the need arlses, and
in due time it usually arrives,
REPORT NO. BMPR-6
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®(4) X-Band television link,
(5) X-Band commend link,"

Por the television miseile, two separate GFE systems have been
procured end ueed, For the radar missile, the Video Reley Link built
to our specificetions by Raytheon on e subcontract is expected to per=
form both functions,

"(6) Antennas:

(e) Missile Seerch gyrostablilized,
(b) Command and Television Receiver for B=17,"

The missile search entenne hes not been gyrostabilized because of
the obvious difficulty to he esncountared with the Eapgle antenne, Teets
to dete indicete dittlo advantage in stabilizing present flight test
models, The Video Relay Link entennas, however, are being stabilized,

®(7) Interim Search Radar for Miseile, perhaps 3=-4 mm,
or 9 mm, system,”

The elosest evailebls system is the K-Band Rapid Scan System
which is belng resurrected by e subcontrector,

"(3) Research on 3-4 mm, radar svstem,”

Alrcreft Radiation Laboratory started to initlato this work, but
when the program did not materialize, eubccntracts were let to study
possibllities for tle missile search radsr. These subcentrects ere
presantly in work,

"(9) Renge-altlitude computer system for glide path
control,”

A model of this computer nas been bullt and flight tested, Im=
provemsnts are now in work,

P(10) Other computers:

(a) For first course correction,
(b) GPI systcm,
(¢) Acnelerometer system,”

The first course corroction 1s presently belng attempted by a
method shich docs not renuire computation, However, a GPI system,
such as AN/APA-44 might be edeptad to metaerially aid the case; hence,
ths accuracy of the corrnction, Accelerometors have been studisd and
a model built, but as yot they have not been lncorporeted into the
computers presently being developed for the missile,

"(11) Telemctering proportional control, for television
and command systeme,”

Two types of proportional control ere in work, One, being in=
stalled in ‘he B-25 missile, operites from an off-on signal with a
10 cycle por second funiamental frenquencye The other, being developed
to work over the Videc Relay Link, uses microsecond pulses end e time
base of the rmdar of milliseconds,

"(12" Timers"

As yet the problem of timers hes had only preliminary investi-
gation, Timcrs have not yet been necessary in the flight test program,

b. Flight Test Summery:
A total of 43 flights heve been completed during the period of
this report, Of these flights, 6 were duel miesions perteining to the

Mother and Television Missile; 10 were by the Mother alone; 4 by the
Television Missil~ alone, und 23 by the Reder Mliesile elone,
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Of the 16 Moil.r test flights, © wers for preset ;uldance chscks,
2 were beacon antenna pattern end meximum range checks, 3 wnre tele=
vielon ghostlng and maximum range checks, and 2 for complete Mothera
Missile missions,

The 9 proset puldance fliphts (50-38, 53-41, 57=43, 57=44, hB=45,
59-46, 59-47, /1-48, 62-49) made up a serles In wilch the AN/API-13
equipped alrplane served as boti Mirslile farrler and Mlssile; 1,e,,
served as Misslle Carrier In navigating to tha luauncrilng point, lelsr-
mined windage and proper heaidlng from the launching point to Lhe Lare
get, and flew the course the Mlssile would hava [lown from thw launche-
ing point to the target, Optical end radsr wind determinat!on pro=
cedurss were compared and evalueted, and eccurecy of preset courases
determined, It wns found that radar determined winds ure rellable and
that 100 nautical mile runs on presst courses to targete could be
flown with an average accurecy of about 2 to 3 m!{les lateral miss, In
one extreme case, in whlch e weether front was encountercd, a wind
change of 17 degreas In diraction end 65 per cent In megnituie gave a
lateral error of 12 mlles, This lest !s not consldernad sericns, slnce
errors caused by weethsr fronts could be expected and compengnted for
by careful perusel of evailable meteorological date,

The beacon horn antenna beam width, in the hor}zontel planc wag
determined on fllght 48-36 In wilch the heacone=ajulpped B-inH remnined
on the ground while the radar-aquipped B-17 wae airborne, The wiith
was 50 degrees at e nomlnel ranjir of 50 nautical milas and at an altia
tude of 19,000 feet, The beam width wss meusured again during flipght
53-42 Iin which both ships were a!rborne, The hesm width was 35 degracs
at a seraration distance of 90 nastjcnl miles range and an nltitude of
10,000 foet, Also on th!s flight o raximum beacon range of 150 nenti-
cal miles was ohtelinad, In wilch receptlon was Intcrmittent and not
considered rellablo, :However, conslstently ;ood raturn was had at 130
nautical miles, and this le considered thc rellable maximum ran;e,

Flights 49«37, 50=39, 51=40 ware flown In conjunction with tele-
vision testing and the bmacnn was us~d to furnich ranges between the
two aircret, UYeacon rangea up to 110 nautical miles were obtalned on
these flisnts,

The Mother-MIsslls misslons are mentlonad latecr In connection with
television,

The twenty-thren flisnts made wnlle testing the AN/APR-" (Hegle)
radar can be broken dcwn into several categorles,

Satisfactory results were obtained on flijrrts 50B-(16) and 56B-
23) from a mechanlicsl azlmuth computor whose Indleat!ons ware fed Into
& FUI1 on the flight prnel, Development of an elactron!c az!muth cursor
is proceeding in the laboretory, Tie In with the C=1l autapllot azimuth
cont=~ol awaits completion of laboratory tests,

On flights 52B=(18), H"Re=(i4), 59B=(2"), 59B=(2B)}, and 60B={29)
flight test end daalgn analysls of the ranga alt!itude compuler nave
satisfactorily solved the problem of mccurnte correctad misslle angles
to tarynts, With the computer output feeding a meter Indicator on the
flight panal, simulated collision runs on selected tAargets were suce
cessfully complatad, Since thase fliynts were made, work nas progressed
toward coupling the computer ontput diractly to the C=1 autapllot ele=
vation conirol,

A modi"led triplae tone tergat discrimlnator clrcult was flight
tested on f'!'gits 55B=(22) and A2B=(33), and found to glve unsutis-
factory resu:.ts, A circult, redes!yned on the besle of observed re-
sults, !s now awelting test,

Saveral r'!lpats, 62B-(31), 628-(32) and 62B-(36), st 20,000 fest
level have bren =omrileted In order to obsarve the operet!ng limitations
of target locat!.n and approech, Consletant results have not been ob-
talned; tnerefsr:, "urther teets at thie altltude and above are indl=-
cated,
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Slm'xlntej colllsion eprrcaches, flipgnts 47R .
=117), 53B={19), -43(:1), S8B=-(25), to tie
ranye swaep modifications ware tost od ant s itlsfacuorily lme
recvai cperation wias oble'ned, Tnis Improved operaticn wes osbtoined
13 a pasult ©f the Cli-pt unalysis und redesisn of varlnus sjutams,

On ?lienta 53B-{<0), S7H=(23) and 61R-(30) the apepat
»al location were observed in slmulated rmis
at rances of 20 to 25 miles, Evalurt'nn of ths data
i'matei a rrliable aczuracy wftiuln ape~!fication llmits,

wtsepwecle radar scopn recordings tave bean mala on sevaral

f1rtz,  Lun Lo errutic cuamera oneration, satla’actory flims Lave

. pesn gitainad, Sinze the Cault am-ears to he inherent in the
sqmpe 1eairn, annther t-pe of cumera hus boen ordered,

sparsticng fop fnstallation of the relay iink, Lo etner iy
Fy=" evnsuronizinz components are v radln
jagelopment and the arplval =7 comyg
i 5f add'tionnl powar teallitles ! e
syutoment, Flrare 71 shows tre now tall me
reiar llnik,
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In tho course of th .0 2=T5 sirplipe "light tests performed during
this peried & flrst alr=to=-alr teisv!cion transmissions were porfarmod
sinca the F=2i alrcraft was 2qnip i as & miscils,

On 10 Mar-~h (Flipht 43A-(19])) the telavislcn transmitting eyuipe
ment was given f1ts flrst alr ereck sinca tne AXTe® modifications had
been made, By thls change, it was possiblo to choosa a picture of the
terrain ateed of tae elrcreft, or & picture of a bank of flirht moters
sot in a photo-penel, Jpnration was satisfactorr st A0 statute miles,
On the naxt flipht {(rlirnt SNA-{2C}) end on thn following ona (flifht
51A={21)) 1t was found that phostlng would offer no trouble et ranges
beyond 60 statuta miles ard thet =lgnals were rosdablo up to 125 stat-
ute miles, Theae limitations ware ascertable In vicw.of the fact that
tha mothor plans w!ll oprrate at 67 to 190 nauticui mlles Crom the
tarpet,

The Be25 missile was groundad on 13 March to allow Installatlon
of the F=1 Bendix aatonilot in sa siort a time as possibla, During
this period the Image ortnicon televiclon camera racalvad !ts final
chock=out in the lavsratory and was placed In the B-285 nosa on a
sneclally designed shock mount, Tno mount was so constructed that
the operatar, by a chalre of switches, coculd vary I{ts poslition In
pltch and yaw, or canre it to be stablllzad by wind vancs mounted on
booms in the nose of the ship,

On 10 April, alr chacking of the autorilot was begun (flight 63A-
(23)). Adjustment of thm various controls continund in flight 64A-(24)
and tno now imarse arthicon was pfven Its Iritial air ecneck, In the
next flipnt (€5A={25)) tho F-l entopliot Installation proved satisfect-
ory and requlrod no further adfustment; tho Imape ortliecon, lowaver,
daveloped a fault and falled to cperate, W®ith tha image or!:icon re-
peirad and working s=atisfactorily, flight €6A-{26) [llustrated the
camera's nigh dasreo of usefulnssa wien It producad a pleture of such
clarity that tho talavision obsarvor In the B=2: could mide the snip
iInto five direct hite, In thia fllpht the F-1 zontrel hesd was cper-
atad from the telesvlislon statlon, simuleting condltions under radio
control,

In flirht 67A={27), flown In conjunctlion with A7=(50}, & prelim-
Inary Clirht was made, contrai’lny the 3 verbaliy from the Bel7,
with all units installed except the tieein from redlo =zon‘vol to euto-
pllot, Control wae ma'nteinei by ora® instpustlons to the B2 pilot,
In two of the tiree dlves attempied, the to'evision orarater falled to
dtstinguish any target at all, Tils waz ssudnd by o mist {n ona caze
ani by an arror in previous "aiming” of tno mlsg=!'c in the other, Tha
third d!vo, on Niagera ¥Fallz Alrpori, siowsd dist'njula ing landmarks
at fiva miles ranpe, from w:ich point the missile wus succoasfully
directed over the targset,

On 24 Aeril, fliruts €FA={28) and 68-(%1) ylelded usoful data on
the porformance of tho ent're televlision system, In four controlled
divas, the averaga rango at wilch large objects, stiorelinns, etc,,
could be dlatinguisned clear. v was ten to fifteen pautleal miles, Ab-
anlute targot ldentification was quite difflicult, and could ba adjudged
completely relisbla only within five miles, In the casa of & ship cn
the watesr, or a target locsted near a band in the rivar, hits should
be scored conslstontly from ten miles,

In tha line of concius”.ng and results, no difficulty has yat bean
exparienced with the television ajuipment from cross wind effects, Any
chosen ob ject on the talavision screen can ba k1t within limits. Tha
problem of distingilshlng a sree®fic terpet from sach & thing es a
fisld is much more difficult, Lowev-r, and will rejguire a great deal of
experlenca sn tha part »f tre cperator as well aa & thorough famillar-
ization with the terrain, Thie nead lor exreriaence and famillarization
is 1llkawise true for operatien of the radar nun!pmnnt, sinca a marked
improvemant In the oparatar's anility to "szeo" tarzetas has baen meni-
fostod since thils fllgnt testing projrar was orlginated,
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¢e Autopilot Eveluation:

No further evaluation of the F=l1 Bendix Autopilot has been
realized as components romoved from the P-63 have been in use in the
laboratory Redio Control mockeup and B=25 Azimuth Control programs,

Evaluation of the Sperry A-12 has been discontinued in the ine

terests of economy, but the following performance and limitations
were observed:

(1)

The particular vertical gyro supplied, developed minor meche
anical difficultiea but after these were corrected parformed
perfasctly as a source of pitch and roll intelligence within

the 1imits of its design, Tumbling occurs at approximately

85 degrees pitch or roll with re-erection rejuiring about i
two minutes, No means of caging i{s provided and therefore, N

it 18 not adaptable to high maneuverabllity gyropilot con-
figurations,

Two servo sizes are available with four power gear ratios
optional, thus allowing for a wide range of servo speeds,
8ix ratios of repeathack gear clusters are aiso available
to match the response craracteristics of the aircraft, In
addition to tha gear cluster changes rur “tle, e simple
change of voll age dlvider values in the repentback network
allows additional latitude of adjustment, Application of
surface at all times was exceptionally smooth,

The A-12 Gyrorilot was primarily designed for multi-cngined
craft where no torgue problem is presented and coordination

is accomplished by zeroing rudder servo output, Coordination

of thig type should be satisfactory also for !et and rocket

powered vehicles, but was definitely unsatisfactory for the o
P=€3 where torque varies proportional to mir speed and cer-

tain conditions may require left rudder for right turns, A +»
yaw intelligence pick-off from a Ball-Psnk indicator or a

pendulous mass could be devised to accomplish coordination ‘
under torque conditions.

Altitude control can be made to mainitain altitude in level
flight or turns to plus or minus fifty fect even under tur-
bulent conditions at low altitudes,

The Sperry system of rate derivation from displacement errors
provides a wice ranye of rate changes by simple voltage dive
ision that can be carried still further if integration comp=
onents are alterecd,

In the interests of economy the proposed program of recording
response to transients injJected in series with gyro intelligence was
cancelled and al) evaluation was made by observation of pilot and
engineer,

d, Radio Control Adaptation:

The Bendix Radio Control Program is to proceed with a complete
check of functions by laboratory mockup and installation in the F-83
aijrplane, Work on the basic radio control configuration plus Azimuth
selection by proportional control is to be the first objective with
research of altitude control, rate of c¢climb control and acceleration
limiting held in abeyance,

Analysis of the Lear Autopilot is awaiting the receipt of design
data and sutopilot componenta,

o e ——em e e St
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APPENDIX I

(FLIGHT TEST REPORTS)
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FLIGHT TEST REPORT
FLIRT $41 (38)
MX-770 PLACE: Wiagere Fells Airport FLIGNT #; 8 (38} S e

7o detormine the mavizum reom wni besm width of the tearon harn 2 Xy

o1 {Continved )
antennes ot mavimum and interaediste rangue. =

Since the hesiing *o the B-26J was 110 degrees mgatic, the tranaverse
2 o headinge taken to find the beam width ware 20 degrees and 200 degrees magnetic,
JEST EQutmENT: M_;!\F-.-;! lﬂltl}}'g :ﬂ S-l‘; Yhe boecon miznels dimepresred ot u raletive bearing of 112 degrees on tée 20
AN/APE-11 installed in B-25 dagree heoding, acd ot otive bearing of 242 desrees on *he 200 dezree
heodln . The bean width, therefore, was 50 2ugrses at a nominel rangs of &
CHANGES S)RCE LAST FLIGHT: Wone neut icel miles md an eltitudm of 19,000 feet.
Conzlusiona: An eovera;e maximum teocon rang® could not be detarmimd 4due to
) éon Zellure) however, the egocarence of the signsle at 50 nautical mlles
oIt * e isdiceted thet the wevlows maximur rasge of 122 psatical milee mizht have beem

dapliceted,
TO3Y E8G(NFER:

3 Fostaflizhs investigetisn revesled thet a 1nose tubs in the beecon receiver
MEATHER: Uworcast and scasterad at 30U¢ feet hed casmed the jotermitient beacon feilure.

Tt {s intended to make further beecon width tom‘s at various ranges to
TAKE-OFF TpeE: 18153 determing the useful beacon astemna pattern.
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Recaiver Sensitivity (With aimu'zanen'm crerasion of ™ dar
and Eeacon Inoenl cacilletors).
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Jeecont
Pruar Dtout: 42 +IPY

1, Nathod of Teatirg: -8 rked -n t'e ')11 Adroraft ®Paxs was aligoed
by re¥is compass with ite veil | ning hors sntennas i in line
with mat dreztedi towerd i ‘mturio, The Ba177 than
fisw .vor the 28 ures ta Neallvten ani hagan e climk 83 to reech an
altitude or 20 fent when 171 ngutical =il from the Bai3Y, “he may’wsm
Leacom rarve and “he eem wiithe wire o b docormined alang thie £1lighs nevh.

2, Fsaules: At o reage of €4 pa
PLucTiote T for 1 fem momeats and

A* £ reutizal rilss from *he B-i5!, the me on ag;
B-1"3 then resumed ita oririmal e

4t 99 e ® the bagean failiwra reiurred, and the B-173% healed leck
comerd ehs B-1" wille maietaicing mlti*ade. Then the beaion deceds cperetlwve
once efein, o o range of AT neaticel rilen, *iw 314 n % rermit @ furthar
inriead, the lemw witi: at s noxinel
= 2 19,0700 faet wen letarsive!,
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FLIGNT TEST REPORT

AN ME-TTE PUCE:  Niagere Falle Afrport ELIGHT B: 49 (37)
ARPOSE;  Test operetion of televielon and Redar boecon equipmmt at short range
in eir-to-elr trangmission.

TEST EQUIMENT:  AxT-3 tolevieiom trensmittsr installed im §-25. snd AXR-1 telee
vision receiver installed fn B=]?7. A4PN-1l installed in P=25, and APQ-23 instell
od in B=1T7,

CMARGES 3INCE LASY FLIINT: Wons

PLLOT: R, H. ¥cliece
Lo-PILOT; Nona
TEST EWGIWEER: ), Sewsan, Twlovision

E, Sorim, Redar Eoaton
Scattered clowls 3000 to 7000 foot.

Gagsy war,; 48,534
ELISHT TUM: 150
TCTAL JIME: 58120
MEATIER;

FLIGHT TEST REPORT
MI-TTS ML Wisgara Falls Adrpert FLIST #; 50 (38)

PRNSE:  Make & preliminary femiliarisation flight to determime accuraoies of
pre-set simulated missile cowrses to targete.

TEST EQUIMENT: APQ-23 Iastalled ia B-170

CHARGES SINCE LAST FLIGNT: Bome

CONFIDENTIAL

PILOT: li. . MoEieoe
PILQT; Je Frite
JEST ERGINCER: B, Gorin

MEATHER: Overcast from 2000 to $000 fest

TAE-OF T(ME: 10,15

RE-FLIGHT TESTY,
APRQ-23 Fece fver Sensitivity (Padar-Bescon Combined)
Redare 101 -Pew
Boecon : 62 -OFN
Power Outputs 42 +D5E

1., Mothod of I-Ith!l The B«25 and the F-17 were climbed to an eltitude of
13,55 Teet, and hoth mt @ course sent ower Lake Ontarlio with e differentiel
speed of 120 mph unti) the D25 70 miles in tho loed. The televislon and
Pgder ee-on wore oparsted altomately to lotarmine televisicn end beacon
perforsance et ®xact rangpse o8 detormined by the beecons

2. PBesuits: Telssvielcm - Fecoption in the NalT shcowed orretic trassoitter
oparetion in the marly part of the flight, At 45 atetute milee separmtiorn,

por farmmnce improved when tresamitte~ was retunad. fros that palnt ta 70 peotuts
=il9e tls ploturs recaived wan cleer end roedeble. Switching operetion fros oie
converslon wmit to macther_in the P=25 workedl sstisfectorily.

Polsr Beecon = Oparation wae sfuctory, al-hough weelor thas eir-to-
gromd ope ior, up to €0 wpeuticel miles, when due to leck of tims, *he flight
wse torminated.

2 Comelusi~nss Teleriglom - The short range transcission was satinfactory.
The 83ulpest 1o now resiy for determining mawimum range of the AXT-3, for
corperissn with the rense obtained with the AXT-2.

Patcon - Mperatinn will probebly give no difficulty, and e range of over
100 reutical »ilss orpoars probebls.

176 1amh

PRE-FLIGHT TBSTS!

Baceiver Sensitivityc 101 =DBN
Fower Output: 42 soB0

FLIGET CORDITIONS:

Trus Alrspeed 230 MPH
Wiod 15 WPH from 240 Degrees
Altitude 10,000 Feat

Method of Testing: Target idemtificetiom, position of aircraft, esd boad-

to Tetn ware all determined from the North Stabilised Radar PPI Scope,
slauleting overcast coniitions. The BE-17 was set over a leunching point, &
heoding to the target read from the scope mnd given to the pilet, who imwediate-
1y wet the B-17 on this leeding. When over the leunching peint. a mechanical
cursor line was set to interseot the arget, and tho reading of this lime om
the soope compasn ross wae the heading given the pilot., The ranges from inftial
leunching points %o targeto were batwsonm 70 and 100 milee. Aftor the Bul? flew
about 10% of thess rangss, or emough te indicete om the ecops (target meving te
the rizht or 1aft of the cursor lins) that e courss correotiom was necessary, a
correction was given the pilot. This correction was taken es the magle betwesn
the cursor line eni the target, and was a firet approrimtiom for the wind drift
engles The time of this correction was taken aa the ectual leunching point, ead
the heeding from there wam hold conptant into the target by the 5-17 simulntimg
o misoile. Three runs wero mde, with the centsr of Erle, Pa., Buffels, N.V.,
and Humber Bay, Toromto, a® targets.

lnuvumns‘/.w.»(%//)rl ] H

TVIINIAHMNA
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FLIGHT TEST REPORT
FLIFT {38
POECT; WRXa778 UACE: Miegere Falla Alrport Fuiem 9: 50 (39)

2. Resultas Pun No. i - The eeaters edre of Erie sbout i miie from its center POSE:  Tept operetion and msimum range of telsvision and Fader baecon eguipe
was RIET wnt in eir-to-alr transsission.

Fun Wo. 2 = The center of Buffelo ebout 2 milee south of the Niegars PRiver
IS TEST EQUINENT:  gg_3 tedeviaion tranrmitter in BoTSJ; AXR-1 television receisar

-17G. APY-11 in P-25 AR.-23 1n B-17,
Pun Wo., 3 =« Ta center arte of Eusber bay war hit. LR S e e
CRARGES SIWCE LAST FLIGNT: Fone
3. Nomcluricome: Thy eccuracien of thes« sirmuletsd miraile pre-rset coursve are
conaTdered zoods Hewewmr, the wind wes small, being sheut 7% of true eirepeed,
Pesed on “he pilet's eatimate of *he wind. The firat epprevimatior “rift used
wag eulllefemt to plve vood reaults, but 1% ia deslred to determine eccurscies PILOT: J. &, Cannon a0y WOT. 44,654
of pre-set courees for 100 mile renges uming only ome course eetting, This CQ-P1LOT: 3. Frite ELIGNT TMEL 104t
preciuvden dotermination of wind direction snd magnitude prior to retting tho =17 TESYT ENGIRE(R: Nawrac, Tei  vision TOUAL TIMNE; LUy
on aimulatad misnile courses. k,u.'p.;.,» Peacon
NGATER Ovarcast to 550 feot

A sertes of futurs Clighta is ipdicets2 ot this pcint, 1o which the B-17
sothar wiil initielly rpley tha role of mother un %o the lewcking print, and
thon eseurw the rola of mireils From fauweking poirt to target. That a, At TAME-OFF TIME, 18,00 .
deter=ine wind, en! nevipete %o the launching pois®; deterxir: the heeding -
rn the wind and after reechinz tha launching point, it will fly thet heeding
the target ee {f it were the missile itsaif, This will imclvds e = =rerifno PReFL TR
opticeliy and er teterzinei wind, the tenting of ooe ar tw: "elar wind later- e e e
minwtica procedur wrd the determioetiom of the mccurecy =7 the resulisnt APGe2Y Qecelvar Sepnitivity eder-beeccm Toskined

sat coursaa beted ro there winds. L Tedars 101 =DFN
Eangons 8T oTIN

“his will then gropere the way for dual wotber-elerile flirhte, Tn whieh the Powar fut ut: 42 vORW
tremaiticn to *the termire) guidence phace of directing *hs riaslic 1o ‘hy terpet
will ba tested, lieitetioze determinei, and techa.qm irmelspe:, 1. Method of lsa%ings The B-2€ and Se E-17 wers clisled %4 GiC7 teet and
Tagt tario wlik a HPferantlel speed of 150 -k unt. ) Lhe F=ll
Thas, the remeral nchsms o be foilowsd In “Muturs Flights |4 (ndf ietod ebove wan 30 rautiesl miles ahead of o 17, Do Bel? sirsled to incrente rengs
Sadisnonidite harow tnymindiwenirenaciog; the ELIgHY Tanr aphrtelahion will Be quick.y, *hen teats wrre cortivand en stge -henged fron 70 to 119 re viie) mile
anancieted with “ham, e 7 5 ) h

x
=
o
g
a
z
o

-y

ddRe

2. Reeultas Toleviai:n = The f1ighs woe perfirmed over water %n lovestigate
"ghoatlngy ander the worm® ccoditions.  Mnly e slizhe umol fec eble “ghontir.”
effac> was ncted a% low renge, which a. ¢ 4lanppesred. Televislon raception wan
goed oot te the mmximus rarge teatel, which corresponde % ebuut 175 stetute

mil feyond P wtetute mifes molss was dotherrome, but sigmel eTrergth wa
cersiatantly high enough for lnetruwnte *o b read without difficulty. HNeather
prevented use of the eorversion .mit Isceted in the neee of the E-08; therefire,
the (rat=umenta woro used ee e “targ-t” threurhout the flipht,

Pater Fescon -~ Satiafectory returm wes obteic:3d on ‘eeccn operati n mlore
7ut to e renge of 110 nautical miles, when dus %o lar F *inet, *he 11s%t war
terxineted, Torpared to previous eir-to-yround operetiur, thr re'urs
but definitely identifieble, Low bescorn crystal currast indiceter fm
way ks ha? by aryatel eci teacon iccsl ngrilleter turing.

A AN

Fara €4 | bu Aes



http:r'l..,...nt
http:t.ltUt.fo
http:J..li1T-I.UI
http:ta:.LD.dd.Af
http:I,urrlel.ut
http:occur.cl

’ = wier.  B=)IG ey ae B, Jordn o L3221 4 sty PUR sasasiis
R L At o] Wiyt L S TR ELL A o] T i

wasiant

neew

FLIGHT TEST REPORT

WVILNIULINGD

Wi NI

=718 KL Sisgara Falls Alrport £u180T %5 51 (40)
o o o Because of the wlight presence of i

. Foul ir offect for warioms pounible s i Invertigate "gnosting® effects om tetevivion rigeal eo that entennas
ratge 2 ¢ 3 tw igmoved, e racge oitalned may b roloested 1f wecewaRry, or sffeck ignered in future tagts LY
cantiren previs: formanes of the yugl mtenna. izterfermcs 18 magligibles

ar Bescoz - Semcon raturn st 110 meutical wiles, although faint, 1ndi cated TEST EQUIMENT:  AY7.2 televinion tramamitter iz B-2S: AXe=1 television receiver
a [FTheY poesitly renge of 10 ar mcre wilen. Onm futurs flifus atbempts sheuld in Bul7; APNell bescon in Re28y APGe2) Fadar in B-17.
te made o fetersice lhe maximos range of Hadur besten returi.

CRABSES SI9CE LAST FLIGNTC Bons

R

PILOTS Jo A. Camnon oagay WOT,: 48,534
Lo J. Prits FLIONT TINES 2110
TEEY EMQIMEER: B, Jorin 4 J. Hewpan ToTAL TUE: 62150

CAVT

TaRE-gFf TINE; 18140 )

11148

In an sir-to-air trassmission the aignsl may g0 directly
frow sireralt to mircraft, or reflect frox mircreft to ground to aircraft, The
second signal givee sn echo® effect, which 1z inown as "ghosting” decw of
e doutle pattern whizh resultn, The twc aireraft were flown at warious alti-
ard ranges o that the preserce of “ghosts™ might te tabulated for warious
cases. Beasoe and Fader were used to dotermine renge.

e
/

el
5]
g
-
b4
o
g
o
=
i
o

2, Pweulter In paeral no trouble was found at ahort remgme. For ench wlti-
tode there exivted a renge rooe whers “ghowting” wes apparent. Boycud a cortaim
renge "ghstling” Aisappenrsd againe Results are tabulated below:

Bo. Altitude

T LLLLRI Al

1,000 -

2,000 - - -
] 1/a"s 1/8"s  1/18°P
10,000 = - 1z 3578 /e -
18,990 - - - 3/aF 3/e" 1/ATF
20,590 - b~ 2

- - -
$oTBr 9 - Stromg. P - Paint.

When viswing wetars it wasd at all timse possidls So “reud through" the
“ghoazing”, which destroyed the clean appe arance of the pictura but did act
alter legidility of meter fmass. ™Me Algtrubsmes was quite werious whes viewing
tareain, howsver; he ploture enald pot be readily {nterprated, .
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FL TEST 14

FLIGET #61 (40)
PRNECT:  ME-776 PUMCE; Blagara Falla Alrport FLIBNT 9; 53 (41)
3. Jonclasionm: “Gheating”™ f= ¢he present telavision inscallation is present PURPOSE:
to a3 annoying degras in m smrrow zame of renyes which vary with altitude,
Ioasmuch as the missilo eyey are rajulred = ooerate caly beyond a 20 nils ranga
from tho Mother alrcraft, which pleces §% tevoni all troublm sones, there doms
ao® eppear to ba may danzar from thix type L itterfereaco. To werlfy <his TEST EQUIMVERT: APQ-23 in B=17G
atatormt, howsver, an additissal fligh* should be perforesd in whick hoa*ing”
ie pbeervad whilas flylng at the ceiliuy =f eanh aircesft and mlso whiia the B=25J

B L ne rRehe e O S il il 5 emts s st ruet: o CONFIDENTIAL

Detarmine mccuracy of a proe=sst couwree to & target sat from 100
nautical miles or more dietemos.

PiLOT: Re H. McWiace SRo3s wil,; 48,534
LO-FiLOn: W. Eo Gorin FLIGHT TIN5 $108
JEST EMQIMEER: B, Goria TOVTAL Ting; 6555

NEATHER: Overcast mad vcattered at 2000 to 6000 feat.

TARE-OFF TiME; 10418

71118

i/

PRE-FLIGHT TESTS:

P2

Padar Pecolver Semeitivity: 100 ~IBN
Powrgr Output: 42 +DRM

BOIVHO4HDD /am.

]
o1
:
-
Z
o
g
~
]
)
(4]

1. Nethod of Tastings Three rune wers maie, comvisting of obtaining optieal wind|
date L% T sl ing twe rre-est course rume (Fun ad §3i, TYoromde,
Oataric wee the launching point ssd Muyvills, B.Y., on the morthwsst $ip of Lake
Chawtsugua was the target for Fun #2, In Fun $35, Eris, Pu., wee the lsunching
point mad Wewteur Falle, ®.Y., two milme weuth of lake Jmneca, waa the target.

The B-1T mother determimed wind end mavigatsd to the laurching points, amd
from launching poists to targete flow ms o mizalle en rwa-ret ocurses.

2. R oultus The wind wes computed, from the data determined in Pun #1, €0 ba
frox 258 degress at 8 mph.

The target, ¥avville, B.Y., in Pun #2, way miesed by 3 miler to the laft.
in Fax #3, the target, Vontow Falls, wex pasesd about 1 mile to HWw left,

3. Ccmrlusionsr The resulte were within the sccurscy of the oarigstional
impsrumsnie waed, although less than the accurscy of Plight #860 (38), where the
sourse to the tarpe? was set by Hsder tracking of the terget at a distance of
arer 15 milos frem it.

Had the course of Bun #2 bems flown bty m misafle, 1t would have nesded o
7 dagree right correciiop at & rungs of 20 nautical miles from the target ix
lorder to have interospted the tarpet.

TYILNIAIENOD

TVILN3QIINGD
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FLIGNT TEST REPORT
FLIGUT #63 (41) i
ROELY)  MXWTTE PUCE: Siagara Palls Adrport FLIGET #; s (42)

WIINIGHENOD
TVIINTiHNOD

3. Conclusicns: {Continued) PIRPOSE; Determine maxizum operating range aud usebdle asimuth bewm af APN-1L

bescon in air-to-slr tests.
On Pun #3, whers the of F-cour3a error wes lens than a degrea. st 20 nautical >

wilag from the targat miseile would have requirad lesw than 2 degroes courps
correctiim to intsrcapt the target. TESY EQUINENT: APG-23 1o E=l7G - AFE-11 in B-28J

From thase lts, it is scen that & misella “sye® would raquire a width in
azimuth of at least 14 degrees with no intarmediata course correction, Fowever, CHABGES SINCE LAST FLIGHT: Wons
mere flights with higher winde will be flom to obiain more completa dats. T T

Ld ] Jo Ae Cmunon
So-Pjgn: %, K. Davis E
TEST ERGINEER: P, Steok TOTAL T)%E:

MEAT Overcast = Seattersd olouds 2000 to 8000 faet.

TAKE-OFF TIME:

PRESFLIGET TEST3s

*ON Ly0d3d

-3p=

Powor Output (Avaraga)s 42 408U
Radar Paceivar Semsitivitys 171 -DBM
Radar Receivar Semsitivity {Baacon) s 85 -DEW

1. MWethod of Testlog: Both the B=1737 and the Be25J wera flowm at 12,000 feot
op rotiprosa] hmadings until beacon rignal was lost on AP.=23 Paiar. The B=173
then tumedi and flew on the smme haading as the F=23J until beacon signal wez
again picked up. When signal was obtained the B-25J ipcreasad spped S0 ax to
imorsage range until beacon agalin faded.

2
2

Tha Ba173 and *ne Be2b) Mlew rown-4 each other umtil approxim=ly 85 milas
aparte A thie polnt she Te20J turme 4 :n the smwe heading as tha B-170, With
bonern gigna)l well defiped on wcops, b B=23) mada a slow flag turm ta the left
wmtil gignal faded, Amouct of iturn wnir by B-257 was Aetarmimd with direction-
al gro. Afuer the ¥-25J resurned t~ sarrast haading, & right turn was = ie
sdt wirpsl faded, Differsaze {7 heaiings of B-25) when hoacon signale faled
inateated uravle boam width of Seazon a= LN

NOIYBO04HOT y

eance betwssn the aireraft incre d, firat fading of beace
1 milse. This occazional fediag convinued aut
{ =iles, when signal dropped out completaly, TWhon che al
5 wilea algnsl wan egaln pickad upe S1gnsl appearad to e of gam
aereagth, Yut there was no indicstion of Zadinz. FRanze wee incresssd to 142
pautical milas when fading was again noticed, snd at 150 oautical milos aignal
+ asd wenk to the axtent that this rangze sae cong iderad te




A g , LT
e :25 e guﬂg?IB ELL wirms immian o son 44293473

FLIGHT TEST REPORY
FLIWT §53 {42)
vt b Siagars Fulle Atrport BLise B 8T
2« Feeultss [“rntinued) :
e Compare two - tn of wind deterwimation with optieal zeth-d
hen tha elrcre™ wers 0 neutleel milae esert, the F-I5) aads @ right and for vae witk y wiesd 1o ~numrer.
then ¢ left turn, “he sen signel drevrad cut e heeldiwpe of €0 degrose 1.0¢
ead 107 degreee rig walch reve s uzabis bemm wideh of 6 Jescreer ot that . o o
renzes It ww lawul’tlﬂ to waks there mrasurements at other renpges fhe ¢y SN AMJATCSZE wnd optival drift wter im R-173
lack of Sime.

. glosices  Thin tart Indieaten %t edr-Sa~nir trane=.eri; v and revartion
of Yeacon ie raliabla axd ronelstent » to 1) neuticel milar, whore 1+ i
percitle vs olnik up <he bearun eof rer 1t hes dad oats Fenree Turlhar bk
ars sptirely poseitle, hut Ro% to *h mewr relienls Yerree, Tany v vhtal
winc et r: e viiue elrato-zraand teste. puagr: F. H. ¥clince C \“ lD'f
To-FiLg W, Davir i DR
"he % derees wredle beaw wiit) at ¥ mxutluat miles diffars soneldersciv ZEAT Lwain E. Jorie
from 0 deprser o A0 naiiicel milew ohtelmd on @ pravisua test, ¢ rhoald he
note! *kat tre ¥' Jagrec beww width wes tatermined in e diffsreni ~wanwy in Lipkt moattered clovdr,
adr-t e vand Sexte; bowever, {t is axse-ted ®rat the usehle beam width wiil
doe csuey with inscousing renze. 1t ie darirehls to vhteln lurther Jata in oo
A% mpnar 8 ‘bat dereribad fn o rovert to entabiier usahle Womera vam
widtk mt othar re

=
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Pecelver Semeitivitys 10 -DBN
Prwer Citpuny 4z +704

N

b

dd

1. Yethod of Tha firet Fadar meth:od used connisted of corre: ting
beedlnz of 't free the Fedar presentetion untl] e oolilslen cour
with gomm Fedar targot was being flown. The angle between the heeding marker
and the target was the wind drift angle for thet heeding. The groun® speed e
meesured rimulterecurly om this heeding. Frem the ground sread, drift, and
tre eirmpeed, tho wind wea computed,

=
WGiLYH0GH0S 7 Al

The escond Fsia» sethod uaed, eonsisted of racording ranges and ealmuths -
any fedar tergmt, «ul them pletting them on the rectangpular grid or of an
7 samh | X8 dead-reckening computer. With soro winl, *he “track™ of thr Cedsr terget
wnuld te parallel to the headinr of the plazs. WNi%h wird, this “tresk” wauld
ret be parellsl to the keading of the plane, but would be at am augle %o *he
bna2in, ajuel to the drift anple et that heodimg. The lemgth of the track would
e the cround distunce flown by the eireraf?, on' thie dletance divized by the
tisn of treck would givwe the ground speed., From the drift angls, ground mpeed
an? truse alrspeed, the wind computed,

“rifts werw pmeeursd by the cpticel 4rift metor siwulcananuriy with the
“mier methcle,

2. Femullss Ko drifts were obteine? by Peter using ¢ riret methe?, 4w ¢ v
erracic Bol.evisr of the flumget: compass, anl whot eppesr: *: ho un fnhrrect i
{ acsurary in thie methed. The veriatiow ¥n aree sn? vhanc ¢ the *erces with
rangs profenta fiffica’sy in relesting o puirt on the tar=wt ‘or refsrange.

it erpaure thet @ mmalj rift argle may mot be mmesuwrnk 3, or wouit e Fi%'
imecurate.

eavm 7e-0)
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FLIGHT TEST REPORY

WILN3ALINDD
TVIINIQLINDD

FLITET $57 (43
MQECT; ¥X-778
2. Pasults: (Continued) g

PAME: Niagara Falls Afrport ELIGHT 8; 57 (44)

JRPOSE: Make further optical ani adar wind obiervations|=c obewrve effect of
7hs wind messured by the seecnd msthed comparsd favorably with tha ome o wind shift cn o pra-ret course to s target.
obtained om the optical drift metar:

i

Wind TEST EQUIPMINT:  pr/ARG-23 and optical 4rif: meter instailed in 5-175

270 degrace at 28 mph
271 dagreaa at 30 mph CMARGES SINCE LAST FLIGNT:  Nore

-
» L ¥

3. Comclusioms: The first Redar mthod for determining wind date depends on (X)\“‘b
the ecturacy of tho drift wessursd. Sinca thegn drifts eould not be meesured
with any sccurary, at lesst for the ren *o the tar used {under 20 milss), Lotz Ao Hae McNines 88093 pov,;
1t ia indicatsd that longsr renges are ary. Thim method will be trisd L£0-PiLOT: Wa. “uvis . FLIGNT TIME:
once mora in e futurs flicht, using lomger renges to targots, but ie presently JEST DG INEER: B, Cordn Tomay T,
considarad infario to any other.

MEATHER; Scattored an® avsrceat ower Trronto-lake Eric Fepicn -
The sscond Badar method, in mddition to comparing favoretly with the optioal Tvar art cover frie, Pe.. Reg

regults, requirss no hesding chacges of the mircraft, no saparate growmd spead

masuremante, end no epe-ial livitatiocs on location of target with raspect to TAKL-QFF T|0E:

ths elrcraft.

PRR=-FLIZET TESPS:

‘ON LHOd3Y

Receiwor Seogitivity) 101 -neM
Power Output: €2 40N

e AR KL

1. Wathod of Testingr Drift reedings wara telmo nosth of Torartn by the
optital drilt mater. Palar drift resdiage wers elso ettemptad. but wers im
»rror and not uwsebie. From the wind detarmined nerih of Taronts, e courvo was
set snd flown tg Erie froe Tironto.

o

2
e}
4
)

»

“m t3 8 large wind change, anothar est of drift resdines wars raken over
Zris, end fros thie wind, e courso wan sat mpd flewm to Buffalo.

NOIYH0dEOD /'

2, Pesults: "ha Falar mathed of detmrminimy drift ty flying & collisien courne
L rget and meaguring the raletive boering tecwnen the heeiiny rarker an.

e Sarget, s large drift reslirg srrore. This was for targes renges from
Woen 22 wid A fairly meeurate drift bty this wethod would e obtain.d 4

e tariet ranvs wors wolil osor 57 miles mnd 4 time wearn wvel le, under
octuel condltiomy, ¢ £y sbout 307 of thie rangs in order %o net the eirere’t
L 8 0llisiep courae,

~aleted frexm ntice! drifts weseuared morth of Iaronto, was
30 mph e% a elticude of RIC! fest, The true course to Brie ‘ron
Tornto i 139 degrees, wni tie rerceaind hesdirg de 208§ fepreer wiing 7 dapress
won® veristier. 'he hesding flo eorracticg for wind,
11 rengs ‘re beering to Kri 15 deg=aes right, and st the cnd of
ot of Fric ard its trus corurse wus 7 deprees !

Fors Vo su w8

Pove Ba-a1
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FLIGHT TESY REPORT
my 1ter s inued MECT;  MXT76 PLACE; Ningera Falls Adirport FLIGHT §; 8 {4B)

Anctar wet of Arii* resdisge wers tacen west of Frla, end the wind wen MMPOSE:  Cheec comparisca of wind determinatiom methods for uas with pre-set
ermputid °; te 2eorave Gph. Slazo trere wan m wear‘er [run®, furt missils courses.
went of Erie, mowing emel, *he win' ghif® weas *o te axpected.

ted m risslle flown thiz mnuree 1v sruld Leve reguirad 8 € dagroe right TEST EQUIMENT:  AN/APG-23 mmd optical drift mstar installed iz B-170
gorpectson 40 S0 Yring the targot et view of the televlajen misaile’s "aye”
ywtich hae 8 17 Zapres hoam width! wnern 15 was st ¥ xi.eg reange *c *he “ariat.
CHARGES S INCE LAST FLIGHT: Bone

Uatng che YO8 degree, ®U mph wind, m jouwrge wap car 6ad flowa to Duffelr,
The canter of Buffelo wes she podes =od at, At 20 milas fros BEuffe b

e te the *arges wey 1. degres rij ar? *hy ‘rue cuwss flowr wes 4 ) CONFIDENTIAL
es loft of thn Prie-fuffeic npurdes A point approximatoly ¥ miler royth Jo A. Cemnon @KQ3S WGT, ; 45,534
mler wuk meged sver at the epd f the ruan. Lo-F1LOT: W. Tavie 3 i 1145
~EST EBOINEER: . Oordm . TOTAL TIME: 73110

£o dgtepeirsvlies by <he Ueder collifler tturne
ure uzin; ¢he secen! Vsdar MeATHR: Overcast ~ Scettarnd Raln

ro@Eruracy oF 8 Cre=pel couprt %0 @ et hgs Fean chiained TARE-OFF T (M
romilar fifphts of this warwe, In ¢ fatars, rlualeted viesils
te: tuerved from e 17 Kutker sirpizoe wil)l o wade.
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Racaiver Spnsitivityr 101 -D2W
Fower Cutputs 42 1AW

i

NQILYHO4HDT Jy Yhlohd

1. Method of Tastings Orift resiings were taken opticelly, and the wind
computady

P

S

The wind alsc eompmed by he weecnd Pader method degeribed fn Flighe
Teas Report ¥57 (43).

ultas Tha winds cosputsd from tha optical and Radar data comparsd favor-

orth msationing bere that wie shifts wera notad when flying awer the
Jeke shore. An overcast and rain squall were moving in et thar tims, whnleh woul
socount for wind changes.

3. Conclusicis: From the tests wmie to date, it can be comcludad that rompute-
tior oF The wind sloft frem Pmisr deta will enebla cro-gat coursas to be flown
witr., *he same meeuraey us with wirde computad frem opiinal drift dets,
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FLIGHT TEST REPORT
{ ] Niuagce
Daweluy tetnigue wnd dtermire liwitat! »

duta.

TEST fQuimawy: A%, AP =3 an? : o mter invesile!

CTANGES 3INCE AST FLI
CONVIDERTIAL
Q80SS Wit ;
ELIOHT T(M:

ToTAL T N

TAXE-QFF TIME:  17¢

*) =~

Suse he drifcs
* fluxrste crientatis. ar
g © gorana
- ¢ euzk
teverminegd. w.
antersd
et lllzasi
1z

s makdne C1ighve of thia mature
o tuzh we flaxgate -cmmasn orro

1 YEST ewg)neEn: 2. Jorin

FLIGHT_TEST REPORT

X777 PLACE: Xtagara Falla Alrport FLIGT B: 55 la7)

JUAPOSE:  Devtelow teclmiye mnd detarmine limivations Lo obtaieing Fader wind
4nta. Thim flight de % sonflrm imorestions of previcus €1 ight
ragarding sourcer Of arrer.

JESY EQUIPMENT. AN, AP(-:T snd opticsl drift metar irm‘allal {n %173

CWAMGEY SIMCE LAST FLIGNT:

PLLOT: ¥, Ha MeNtsce
~PIL0T: Sona

CONF!DENTIAL

§R0SS WAT, ;.
FLIGHT TiM: 1620
TOTAL YI €428

WEATHER; AT

TAKE-OFF TIME: 1445

r engitivier

{8 enetam eirinesd,
2 on avearsl ‘aadins.
steerved fnr vowgarison.

> vAte foer mes Crom the rRmetls wars

N iatcrslssct.

sn! vardnr in tractisn cver

LI 1. deea ¥ wparees, Jlurre’e a3 ampretie, will hesh e rhe-vzed and
v TEFSR e ARy aorn Fliskte are medae,

VNI
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FLIGHT TEST REPORT
' ME=TTE . Nlacara Fallw Alrport FLIGHT & 61 4f PIET ere PMES vigsara Telin

pus: wind wnd fly » nimulated pre-set mirvile course *c & tarpet 5 TR v n rie 1 rre-ses =issi e
rru- Fadar dats asly. .

JESY €QuIMENT A/ AKG-2Y dm talled in Bel7 TESY EQUIMENT:  AP. oY

CHARGES S(RCE LAST FLIGNT:

M S

CONP'TENTL L

i S 4, 70T GONAICENTIAL  BSeTi

TaTaL YN : 8 LEK: - DYAL TIME:

1118

'ON L0433

Semetvivityn 11 =
4z

2rate

HdWe

rt pavker 1 43 mas

we wle mude erd obs

~FLITIT TR |
|
|

1. v\-vrd of Seetimer BAth g wisas] raferance ta grAWA ‘e e T=17 mather
w1 - ated tr cha lsimchivg point, ant d wint o4 miscile
rpem the loomobing printe W T . 4 ¢ J - o 3 oAt w.les s
P ohe varcar mao ~iseed,
shan H " iy 2 entims®e. The ? W
tonme, or the ) o e fire® launct

>t

NDUYNBAUBY S DBl Ml 2SS

“opats 8 lsopohing point end foie
M wr with tris ae leuntteo solet sed
Fierars

& e W5 ~imputed was “res D741

i
1
i sl | haetor watr at Srle wns the target rriot, arlwas mlaved b,
‘:. ohae 14 mile vo the .

she Yispars tal70 Alrport war mirsed by lasr chan 174 hts o0 rms plonte

IR oth of tre z tourye eorre # free the w ther
alrov 1 “ha v iwmn % y £ 16, hai 14 “lww Shese caureel.

A rivtier hehey altitule e in Reronrer ein (AN re mate.
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FLIGNT TEST REPORY

WILN3O1INOD
VIIN3Q1INOD

FLIGT 62 (e9)

S e BRNECT mn.778 PUKEL; Wisgers Falls Airport FLISMT §; 67 (80)
PRRPOSE: Make & prolimisary invastigetion flight with the mother and miselle air-
craft, consisting of guiding missila Into a terget using the Radar-bsacon combl-

2C miles from the targat the relativo bearing betwoen tho missile's heailng and satim md telavisioa. Test vitration of B-170 tail md noso sactioms. fTest
the target 11 loss than D-1/2 dogrown, then terainal puldance cam begin, hised pizsie -t omeatine dricailo s rolivesisilcrenind iasfivacs
op the miszile’s “eye™ tolevision prcsentation. It im expocted thet this will JEST EQUINENT: APGe23 Sasrch Radsr, AN/AXR-1 Telavision Receiver, AN/AFN-18
be the mymrage cese poniing actual tests. Radio Control Transmitter, amd Veloclty Pick-Up and Becording Oscillograph
Ilastalled in B=170.

The courses that wers flown usirg winds datormined from Pafar iate were CRANSLY SINCE LAST FLIGNT: Rudoms substituted for plexigles notae ANW/AN-33 power
found to be in orror in the same order of megnitud= as thcse fiven using optical q:““: and antonna added to completa the AN/AMW-18 redic control tramsmitting
wind data. oquipmemt.

ot 1. cemon CONFIDENTIAL  sages e

3. concluelonst (Con%inued)

] H J 2
TEST ENGIREER: Sorin - Radar-Bamcon TOTAL TIE: 82100
L Nowmen - Television. R, Deagan - Vibration Test
| MEATHER: Figh thin ovarcast - vieibility 15 miles in light hasa.
>

W-0FF T|if: 10:10

‘ON Lu¥0d 3y

Beoeiver Semsitivity (Radar)s 101 —nBN
Reoelver Semsitivity (Bearon)) 84 -DBN
Fower Outputs 43 +DBN

le Mathod of Teat! 1 Three runs wera made. The wind was wesured sarouta to
the Hrst Tsun point. Flight conditions were as follows:
B-26J

B=17G
Altituds = 10,000 feet Altituds - 10,000 feet
1. A.S. ~ 200 wph I. & S, - 220 wph

“/ 1138

NOULVHO04BOD /24

“

s
u
s

The two alrcraft flew farmation to the launching point.

Headings from launching polut to target and time of launching were glwen the
B-25J pllot by VHF redio. When launched, the missile flow at constant spesd snd
altitude until Radwr scrosn indicatod it to be 20 milas from terget. Then by
observing relative position of mlusile to target, the first cowea corraction
was given as tho mizsilc bogan its dlve at rato of dascent necassary to intarce
target. Further corractions ware made as naceneary unti! tho beacon was tm.d’?
off end televielon turnsd on. As soom as ths targsc beceme idontiflabdle ta
telavision opsrstor in ¥~17G, he gave nocessary hesding and piteh rcorrections to
B=26J to continue the dive directly into the target.

Run #1 - The lruanching coint wan Jemsstown, New York, and the target mas
Toromto Island, Toronto, the Jistance tetwsen tha two being 91 nautical miles.
After leunchirg, Sho 76 erutsad so 88 to be betwoon £ and 1CC psuti
miles [rom the tarpet st 81! times, and tc be pointicg toward the mirzalle's teil
for tke final guiding into target by talavisiom.

rars Sa-61




CONFIDENTIAL

=
=
=
=
=
&
=
=4
b
NS
P
-
<
N
B
_

L

/

BELL

a3y eamang up'Juyernad Weyl Jepno Csgles SN J
wpoeda puw -us:»v- Jomod 3USIRIJIP 205 pejeedes oy [[jm HI0a3 EYIedapa AUl

syiel puw souTOUN eIBW[es 03 Lisases e g

{1Fm 3] Y6J0ATe304 GOTFAS[3 BT [0J43W02 CIPes WOL) edweuajrejul imaasad &
biem depun 87 L3MOT;JIP O1W e3vmETle o3 TrjjeTjiseany DY Cuml ey Sesmieq Fuy
~yP3[as U} 3PC] GE]3 BOIfnbOL FIY UOTA[AS[e3 w43 Aq uvomwq e J¢ Jug3eid (43
03 enp orqiescd 300 wy Inamiynbe QOYSTAS[SI P UGHWEY BU JU uciieteds mo
-ouwainare *3uwnoad 3V 303w ey; O3 eE0(d U} O[pesfa o Fujj(nd Uo2esy-iejey
siednz00e siow Lq J0j POIPEUECTOI By O3 bAsy []ja sdede 3ediwy pwe Sedawy jo 3053

POLIFIWEPY B, UUyaTAO(e3 eq3 FuUTIIWEL GG LFLIGTAIA J004 JU JETM JO 308558 Oy,

“34F[ L7 W WT opwm TNJ 331Y) o SIeamide go pumiey

Lita puta JO Fuixoeqsed sqo  *303J93 su3 WOsZ BoLTH STLNEU (] (RS (7 Ldemdeq

Bp ®;[40(® syl USYRm GKT, eq3 J0F £ 0% e 9pWE BUOLISASL00 JeR I Tuw

PELAY 8G (118 WOILI0JI03-48A0 PIIVR[ 08 Uw a3 [ Yo 8I0D Moo Jajatd 9 Iusmels

Y3 ey3 FUTEe0ead dujy 3y d[ey (108 S NITIIP WIS Jejeals  CuaPiaviilauep]
3024w up sjuyed 308730 JO ear. sy wbimgosi pae poaew duleasp 05 (38

W[ Sm[3 1i3un pesn @3 [[ja BoljM [Rfined QO3 TAUBEY A{0aTITENd
s3eBaw;, awpey (Tuo *euydiLs eyRsejaE-deyom ..2; 105310} jmeeesd w494

faUnd Leenysq NAED pUlm 8 esjnbes Jwes] I AWk YeTya *3edasy
pun urod Puiyoune| Uesejeq Jo BN UMy TR ‘307007 0
03 eEOfy ] Slja¥jE Ueym WL} {iTa Lypided o
souys PLiesvesen o ouoypiamaseny o Juyjesdes Jj Aypsrasdes’ *3013u [62-G A
UOI3NINe ITAY] PIM NUG 3391403 €8Mod Jupijjuedess uy Le(ep ey o) »ITuaO]]V
fedose £z-Bd¥ ®y3 Uc se[y= [63[3N6W UL 93 09 JO seFuwa 1o uWTIe IR VP
203103 eATA[BMd 1JO 381FUOS MI0DI0AL 84 U3 BOINITIIIP 03 "Iviemd u

‘OmOWY 300 84W PEINPOLIN] NG, SEINOI U} JOIIS SGI PUN OmTiw)
#3Y J0 4013wanp eql *Gmd 3ey3 Fujanp eampyw; asedios s Fan(y ey O emeseq
peiwm ® oq 30umMd "oamoad; 3efie] Sl UMY v INEes A rsUSTEN{IRO) °f

Toa b ImIu

B0 HD Y04 mics

L= =R
J0 GUOFI00a LOCU puw TF63 643 JI apESYING FUe MJOOYY ewp O LI00%) NI Jaieead
sopn3yfdae GUTIeJq[a Ne~03-R0xd OU ©Jom SJOY, FOI0IAGL UIse] VI TA e

*uogIdesos
WOTIFATIOI UITM FOI6IIGIVY WOTHHITIWS 3 [OJIWOD GIPRS IWGI "Jeasmoq ‘unc] sea
41 *woyIvdedo Luao3owjijier savd JAYPUIUES] PUR J0ATEOSS [BIIUGS JFFes eyl

P304y ey3 Jeav AT3004fp SUCEISNJIGUT OFPRL [RJU L4 rEZ-E W5
syin? 03 o1qe Gem . [-F Q3 U} 4Visiwd0 TOFATAS 8] S LUV “18E403 eyl 1O wOTj
—eafsuy pood sael m[NTACI03 Y. 38FUeL oYy WAMJ Ge([8 § 3V CAjyeeja Mop3IAINd
Fuppesy Joyl. U spmE PUR *,mEYOL; JNUDY S0M STU. AWE gTe] &I IO I0TVE A
“34042VY IR WCd] SOTTE TOVRNVE G 38 OAF O3 FlGO Gus 3} Usya gy s Ueajl|
Fuypeey mou & [UB TSTG S Ny 03 BITLEIOL K3fm DIIUA|IAG ewa L0120 Gy U0 MOYITecd
831 cadnse Jopey o) 0O JeFaw [ON) FATEUT W 8 PRAIETOUTELP Oq 3ol prrod
AHOdaTY #1TY, Yool pp AOLYE [83[LIWU () raAu wOud - $p Ong

sundaey Jo jsem soj g Foriaed 1) s3unosdw ety *eosadap Db incge seal

KET 4 B0¥1004405 04dNoD s FUTANIGKD BF Tesuwy ‘Iajiipasuesy oy je0] ewm{) seal

6a0y3 WX BIR W) *3a0u63 oym 1O 3iam ee{yR 3 pesewl [g2-3 eyl “uRX v Fupamg

30fruy ayp J7 wliTeel sge JO LOYISITEUT Ou WAeT UOTATasTel sys (ue ‘3eiaey o3

Goqadepun [gr-d O ‘U0 potmy LagdY e{03 Uoys pue ‘ueard & BOL3 I01I3I B som|

L) CesyP U3} JO3Te 03 JOPIO o {ijm Apancomesynaps Fap¥ poia 3noysia 3wy
“peey meu o 363193 wy3 W0y BOI[L (SIFINGU OZ Sva S[fs 7= oW BN = 2 ung

O ©3 aSIyE ] noqe pesswd FUN 3IYNIA0 poIey AL CAIjUTIfE O3 TF ;1w Aewe|

® 03 Ny Jojededs S0FITAITOF O3 STIINTA @ (03385 W, sma kAl OW TULJIT Wil
0B 3y *unde; AP eyy [AY UC pAUMG SO VATASTe; Y3 PO O Peln: Odem &

43 ‘Fesien] “apwa arjIcerses Jugpesy o9 pwe adosu Jepoy evs WO Sl N

L1awe 12 300 sum 303awg sy "3221ey ey WO2) 0| TE (8I[IEU (T 18 Gum B

Y3 SR Y COac) peecls pwi 83i4F Tion peyou 30U vem cewduos SI{I

@3 PO *pPAY1e) J0JeAR] NAWEZG. 3ERZT ) ML 3IWONL U TN ey ) = -1 g

CSe UMK JUOPED V3 38 POV Ladm qde i 13 SPTNTI W LY peas yiee
§ 93 pEne; e e “ydu gs 39 weeldep gyYZ WOL) ves Eja O ﬂ-r_.Ancm -e—

g6 harpyad Tesjwsae) Ju; uwojsrecd Kedsud Uy e Oy MATH L (ed e
»gOUne] YAy epnIFITe Jedoxd ujed ey u:..in._ TOYRNIUR 3Ra, U001 Yueed 3 T (9]
By 380 (COZ INOYe Wou oRudy oL Iajpwey UoAlN Jaf weleq yTed B Cedtis

E Tm pe-[amwu g Fugey omy 3 LRI E | SOUN LG FP @Y. * g0
we savtely Y3 hea iedaw w3 Fuw @1 ag Sos Juted Fuyppumey ey e nw g
*Pgze 43 JU TTRS Su o dwacy Fatuiod pue fetdy w1y ee1E (RI I
GUL PHW Lp USOMI0Q "TSY ‘eriserE oy, JO FUTPINS [wul) ey, J0y wT3recd SY 64 o
sFutpe ey STyl mwiy U 5T o4y pUe 'OFped Td £ L gRed
0IIIICL WCAJ (Upm I0J e3deda0r Turpe eq g V1@ Wny ju pue
oYy %0 uajesd ) WOy muomy of ALY {LT= e Jo el oﬁ BADE QL Japss
Ul CEe[1s [RI1inen gy Juleq omy Sy Ussmy ey F0UWIETY ey ‘Teg ‘euy o3 ouc-:up
A0q sy [{eEd o3 @0a 30009L oyl PUW OummJo; eea ,ujod FujLure] @y -~
{pempieog) :yiea] o poils

Tog il w14l

gan CERTU=W 00 o0t | eiras iy,

ks 174 o it 2 /

B Eac R N Ry

oL rarvgr—a

£ 8 g o8 I
WA .

MIB-zyre -

REPORT NO, WPR=&

CONFIDENTIAL




el
]
g
3
'z
5]
=
o
-
)
[

4,24/47 | ’ CTTTOS 5 & - S—
28 v B E LL Shrerst s : f: ony_fdaBa3d .: :

24./4 3 wes -
ABBETGE UL oy o] 0 B

COLIE cow A8-33433

FLIGHT TEST REPCRT

Fuient B; ae (31)

Porfors the sacond in o sariss of prsiiminery fliy gulting the
misgila intc esversl targate by eir-tn-eir tranemiseizos.

AR-23 Foder CCNFIDENTIAL

AK/AXPel Taleviaion Facalvere

MXTTH PUCE:  Miagorm Fails Airport

JesT £quipeenT:

CHAWGES SINCE LAST FLISHT: Smeomd tmiavisicn reosiver acunted in noas of Se=l73,
Pacaiver light ehislds modified ta provide three
oterrvers' pasts, pluw oms operetor’s pont,

. Johnston 08058 WeY, 47,534
Walton fhiad Tix; 1116

. Terin & P. Stark - Radar-Feeeon ToTAL - 85166
Nowman - Telavisicn

NEATHER:

TARE-Qre T ngs 14350 |

1. Method of Testing: Crigizal plama cmlloed for guidiae the =inst'e frow tha
1san-bing polns to the targst 109 mllee eway hy e wal then televisien,
Inemdincoly ar ts¥soff, however, ths magostron of the APQ-23 Redar falled,
tierahy pro Jog wam ~f tha beacon sigusi. It wee lasidal, ther fars, that
the mizeils 8-25 should be oiloted visuslly to within 20 sflas of *hae target.
thon put lnto e diva end ba given any necassery auren corrseticon by “he talse
vision speretar in the Bal7, who would be ln cemtect with tha 3-2% rllet by VEF
rediss

Four dives were made at an evarage distance of 20 meutlsal mllas, en siti-
tude of 13, fant, and 8 epeed of 370 mph I.A.fe  The m bor F~17 eteywd &
¢ 70 nautiesl =ilos bshind the B-26 io all cesme, on the eame heeding
eltitude af 13,000 fest.

The tergsts wers the shorallse of Torontc, “ensds, AJbiom, ¥.Y., Brockport,
¥.7. {both smell townz), and o tanker undarway ln Laie Ontarioe.

22 Rwoulte:r The #ive on Toronto was & airnet "hit™ om tha opeminy in the brrekd
water. he target could be enen se a derk line at the bepinning of tbe dive;

3% eould be positively identifiad et e dirtasce of atout 2 nautlisel miles. The
psxt two divee (ov mmll towne) wars mot mucouseful. In sach cess the operator
{betwesn 20 eud if neuticsl milne} ohose & apot of high contrest which wae pot
tdentifiad until sbout 1 meutioal mile frow cownlaticm of the diva. Tbs flrst
wae @ eapty fisld, aznt the second s seall pond. Each was locsted stout 2 miles
outaids the mmall tawns. The fourth ettampt rosultad ln o mecomd direct "hit®.
The ship Apemraibla as & dark spot ou tha water, es ssso or tho telaviaion
coreen, ot tha stmrs of the 1§ @aile dive; it could be positivaly ldectified ae
o chip ot mbout I milex,

Vibretion during tha divas csusad the pleturs to be cut of forua about oma~
third of the time. This greetly incressed the difficulty of ideat ificetion.

2. Pmoulta: (Continued)

At bo tise it foupd 44fficult o direct tha sircreft imto the chossn
epct om ths %alevisim secreem, Yaw ami pitch stabilising sircuits alimineted
arrors in thoss a s and §a effmct of crosewind wes odesrvad.

3. Comgluei‘ma: Several stops must b token to daaremss ths difflcuity of
tergat 1dmtiTlcatione :

(1) Investigetion and raduction of vidbreti.m.

2) A changs of guiding tachnique wharshy more ettentiom fa pald to
1dmtiflcation of ourrounding mress mnd lnes to the oxast spst st
which the opsrator hea chosen o direct tha mircraft.

(3) Mare extamsiva pra-flight driafing for familieriretion with the
targe aras, proferehly with lergs ecala mansae

(4) Fxperieseo and practice in {dentifylng telavisicn targete fre=
thy air. Thia is protebly the mest isportant point, ast will
require e serios of trelnlng snd practiea fligh®
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FLIGHT TEST REPOAT

MOECT: WX-T76
PORPISES

PLEE:  Niogara Falle Alrpert FLIGHT #4352 (18"
Test. cprretlien of television ori fadsr Feecon equipsent et shert range
in wir=toevir trensmission,

TEST EQUimENT:

ART-3 taleviedion tranemites
yorl euterna.

using two eorvernirn units end
APN=11 bescon inntslled in B=25.

CRARGES $IWCE LAST FLIGNT:
e mopiereion aniem
terrein.

Peplaced AXI=2 with AXT-3 to ellow cheolce of either of
iplek=up tulrg' t one for efrsrelt instruments ond une (br

Ao My Johneton SROSY WGY.: 25,265
A Low FLIGNT TinE: 1100

| 9
JesT ¢ mm____n- Je Bewman & J. Sedeons TOTAL TE: 24145

MEATHER: Jeettored clouwds 3

TAKE-QFF YIME: 15325

FLIGHT TEST REPORT
PUCE: Wierara Falis Atrport LIS LM PN ST IS

Check operotion and maximm renge of telsvisiom end Padar hevcon
equipment in eir-to-eir tracemissioc.

DAQECT:.  ¥X-77€
PAPOSE;

JEST EQUIMENT: ,y7.3 Television Sransmitter &ith Yegl Antenna.

APN=11 %eacoa.

CRARGES 3IWCE LAST FLIONT: Wone

pigor: A. ¥, fokneten
Lo-PiLoT: F. H, ¥cNioce
JEST ENGINEER: ;5 Esmpton

MEATRER:

Q2083 WGT,; 25,2
X3
L AL PR

Nvercest - Clear at S0U0 Fewt

TAKE-OFF TiME: 18,00 |

Thiz flight wae performed in comfuncti~n with Flight Ko, 49
F=177 Seriel Xo. 4423437, All @
Test Report for that flight,

{37} of
onziel information is conteined In Flight

N 1omh

rors te-4)

60 (39) of
All vessatial Information is contained in Flight

*his flizht was parformed in cenjunction with Flight Wo,
E-17% Serisl Koo 44-83439,
Toit Feport fur chat flight.
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FLIGHT TEST REPORT FLIGHT TEST REPORT

RQUICT;  BR-TTE PUCE: Masurs Falls Alrport FLIGHT 8; F32 57 PQET;  \X-775 PUCE:  Nlagara Talls Alrnort FLIGHT 8; ean (240

FRPOSE:  Adr check of Fel aute plle*, Adjustaen® =f controle ‘or vegper follow= PURPOSE;  Adjush Fel sut> pilo% con%ra’ head for cnordinatsd turny, Pralimtesry
up ratics in sact sris. .n the resminlcg tlme, o Yo in aujustaces of check of te:mvinlon Inetulintion, .

con*rol tesd for cvordinatsd *urne,

JEST EQUIMMNT:  apdia F-l Ausn Pllot TEST EQUIMEENT: neodir F-1 Aste Pllaty AN/AUT=3 Srlavision transmitter with

lompe orthiiccn camerm lpatsiled in the noem.

CRANGES SIMCE LASY FLiCHT: Ineta 1iad fendin F-" Aats Pllet CHANGES 3IMCE LAST FLIGHT: Yew cevors moun® inetalled In gose, which eill provide
botl yue and pi*ch remtllizstion. Perular ieccnescope televislon razars reslaced
with BTA-lmre? {mare orthiren csmere.
- AT
CONFOEUTIAL  mossyary  2x,2n nor:
ELjenT Yiv: 1 Pl Konm
TovaL TymE: 210 TESY [uGINEER: e Bark + J, Newvan

e = \L R93 wWel,: 25,252
COM el RuT T 100
TOTAL TINE: 32412

font = winfhillty wnilrited, MEATNEK: fafjlag ACT feat - vielbllitv 2 o 5 miles In lipht rain.
TAKE-OFF T INE: : J:I'_ILE_\“—_J

fe Methed of imstirg: A+ 5000 fest *he mato piiat was ergese 1% sinzy Aubo Pllos « At SE00 feet the muse pllat ese eogaged and
set Up rorarsceiy vy dntredaelnr oniens D the mirriace 't coztrels, ¢ PRFInE of Turmd to leTh ani right eers mads, during enich tha camtrol kead ees
follom=ap ratioc wes ajfurtod until **a airplane retursed to .le proser line of trivad tc msjitain cardinaed *urni.

fllght el®hout oversh. % or underghoct.

“11318

/i

x
1
8
-
Z
5]

/}/,1./_%

alivision - rensmitter eas creratet durior eotire £ilgkt, and presentatimm
A serfes of “ures, benks, ani dives wera then smde *0 sscartada the perf rom note¥ T3 “HEltor scopes Pitr: end yaw stebilizing operstican notad end adtiustad.
ance of *ha airoralt wder sute pliet sectrole

9-HdRd

rae to the right were aclfusted satizlacvorily by

Treand Insteilasion work ‘eluwd thin f1ighs mil late af : - "5 POENA B K 4. Tp left tume it wan {~prsaible to oktmia
thare wan no Hlue f0 pufunt for ceordicatsd Sorns af%er *be 0] lomeup retius had suf i dent up olevarsr sipral *s rrrvent lows o alrlerte, Followeup end ra
ratics wepa jactlafac’ v o all sees,

NDILYHD4H0D /

‘egulty 3 rate ration vers found *u “s gatlsfaccury in m aleture of the ground was peor, the rain meking

‘hrd v v hat wilustaensy woal! e peqoirel Y h w1 veariy Imiicible #n *he naked sye. The plcturs was realable, howewer,
#a% Tl Lo cotpluts ¢ adluetoenty, t > of thlx cemera aver the rsgular ioon’scops cswera,

no nlsture st all in sackh low 1.zt leval cemditions.

Cimeluedonr:  Tim emtrel tead xoet Lo sl ER ! » pxx. VLS The new statilized s X

3rly core Tins%e ‘umns srd ko4 slewatnr v turmse tisma  Yery .ittls wibreslon was uctel 1 the ceme-s iteslf, which is supported

i the plame of *he gomtar of grevity,

Pollomeup a2 rate retlom eme uow zatin's: tiry TOF [EOMEF GrvTet Lo
suty pllov. Y, foncluslonmi Auto Filot - It will be necepgary to ground chack the asto
pilof contral kesd and miiues to zive greater up olevator mignsl in turnm prior
to the mext flipht, So “urther sdfurtments mesd be mude to th emplifier settings

J

favigion = The telavision Llastallation, using the Lwge orthicon cassre,
111 apparently prove gatlsfeetory, It is recovmended the® tha mouat be testsd
or vitration in rourher weathor, ani tha® t% imsze orthicorn de tasted =ore in
i1zt tefore approved as s i In tinie tewt, operation of the imagm
;cr:Hesn fallrd %0 disclame

IVILN 1UIING
WILMIAINOD
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FLIGHT TEZ? REPORT
METTE racE: Niagers alls Arpert FLIGHT §; SEN {2s)
Alr chsok of Fel sute pilet for correct slevetor sigmal in turne
Ale eheox of velevision performance.
Fenity P=) Asta Pilot.
AY/ART=Y Televialon Transmitter, wing image orthicon camers.
CHABBES SYSCE LAST FLIGNT: Control head af P} adjueted for greater up alevator
siganl in tume.
T
CONFIDERTIAL
LT Re ¥, Jeanley
EQ=riion: 1. Ao Cwimen
JEST EBBIMEER: 3, Beok & V. Newsan

MEATRER: Faliing %90 feet = viseldillty 5 ¢3 8 miles.

TAM-CFF T|M; 15305

FLIGHT TEST REPORT

BRI MX-778 PUCE; Nlegara Falle Alrport oy & sea (28)
PRRPOSE:  Comjuzt diving vests om seversl cargsts by meana of *elevision plcture
and euto gilot eomirol.

TE3T EQUINEAT:  spuye orthicon *sleviefon camers wnd moaitor wit inetal
nose of P-25J. F=l suts pilot comtrol hesd mosstel by televirios opsretere

CAAMIES SISCE LAST FLISNI: Autc pilot sumtrsl head removed frow eockplh to &
position near t.s *elesision oparstor in the none.
Image orthleom checknd is ladoratory and replac-d is
sircrafte

Ja Ay Cemnon RSy WL 24,259

£, Malton GONHDENT"‘L i!.ull’!_l-ll-m L Tom  seics

TEST ENGINEER: o Kownmsn
SUATHER; Zeattered cloule st 7003 feet = riribility unlimited.

TARE-QFF Tiwg: 14180

1o ¥atb ok + Aute Pllot - Complete eerias of smneurers sxecated
55 FiTa% control, Witk foacial motice prid ta performanse in turns.

Pauipoent Cailed to oparate.

Auto Tilat - Auts pilot performance wee matisfactory in all
¥ s PRl closely du bewhn lef* amd right Summs,
Althaugh pra-flight pround eheck showed proper aperatism,
$1r57 migvmd eould not be ottainnd in tha atir, Ctesrved aymploms
4 & probytle zomponent fatlure,

romaluslane s Auto Filot = ¥a further adjustavnts need be zmaia, Fealy
¥atis sentrot Tinke

- Image orthicon cuwmers must Se removed o the ledoratory,
reitptal lod for the next Tlipht.

4IRS remh

3 grestly %o the difflew'ty of “recking.

' Tos Vlve svceesslve Glver were mio = thres sl coertlines,
Wiglaey 1tcreectior, sad one ko Ssuth %rand Is'exd sridge. Dive
oorditlens  Staridn feet; iistancs 10 miles; rpeed 273 wphe
The muto rilot seraight and level flights The talevis ion
opera‘or eho et by visual observetiom through the plseigles noee, then
ctaerved only tks selnviclon prommtetlco on whe monitor sccpe en ks trought
she mi-ceaft Iato elignnent. and clove on the tergete At 500 feat the pilot
smelotched the suto pilor end repminsd eltitude.

2, Fesuliia A% 4%~ bLeginnirg of osch divo, orly the general sutlime of che
ter ¥ T Teotd br dletlogulehed. [t wes poasltle, homever, *o kpop the croserairs
cemtar-: cn that outlipe until comtrest tncreesad to the point where specific

»itioo was poseikle, R11 five lves @acc succsesiul, eech resulting in e

hlt. Thm crosswinda eocountered wore rell, and thoir ef{wc' sesily
trallesd bty experlmenting with the turn eontrol wntil the targest resa

ntationery cn *le scroen. The suto pilot responded well to oll sifmels, vo ‘het
It wan mot olfficalt to follow the *ergst ell ihe wey lo. When turo errofs ware
cranked in, 1t waa nacessary to eptimats the profpar time to etrmighiten out,
teseuss the elrplere’s ettitude in e turn caused the target to epcesr of [ to ope
side of the scresm, Thls effect coused 11ttls troublo, howsver, mad tis eeper-
iencs geined in thoso divas wen sufficigot to s!low %he opereter %o compenaets
for the eflect.

Soma troutle was experlenced froo wiolent vidretiems in the dlve, which
zowwn terily destroyed the elootricel focus ond obscured the plcture. This edded

Thw pitch etetilisetion circuit opereted properly., Yew etebilisetlon
feveioped w feult, snd the comere remsined fleed in eximuth.

pereticn of the lrege orthicom wes norwel throughout the flight,
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FLIGHY TEST REPORT
PABJECT:  WATTS £: Niagare Falls Alrport
PRPOSE:

Lo #; 6sa (28)

Perform the sacord im @ series of preliminary flights, guiding the
aineils into saveral tergets by eir-to-air traneajiestcn.

TESY EQUIPRENT:

APE-11 Bemcon

FLIGNT VEST REPORT
W-778 PUKE: Wiegers Falls Airport

Flight Check of AN/ARG-T System Componsmte

JEST EQUIREAT:

AN/ARQ-7 Installad in Be17G

FLIGHT §; ¢8B (12)

TILNIAIINOD

AN/AXT-3 Television Trensmitter, with imege orthicon camara

"ON L¥04d3yd

CMANGES SIRCE LAST FLIGHT: Nome

PILOT;
TESY ERGINEER:

MEATHER:

J. A. Connon
d. Frite
W. Hampton

CAVD

CCRIDEITIL

sy ver,;
|

ELIGNT Y1
ToTaL TiNE;

25,253
i 130
37,55

TAME-OFF VIME: 14145

CHARGES SINCE LAST FLIGNT:

Compiated rangs sweep modificaticas of muxiliary scopes
replaced receiver 1F strip) rerairad sutemna oabjas.

PILOT:
a1 ]

| CO-PILOT;
TEST ERGINEER:
NEATHER:

W. W, Ackermas

Instrummt Flight Comditicne

TARE-OFF YiNE; 100

Thie taet was made in coojuactiom with Flight $68 (51) of B=177. Conmsult

Flight Tost Report og thet flight for msthods mnd rasults.

PRE-FLIIAT TRSTS

Recaiver Sensitivity Measured:
Power OQutput (Aversgs):

96 =DENM
43 40BN

(2/21/47)

Usuel test Rader

1. Method of Testiog: Oversll system fumeticning of the AN/APQ-7 wae flight
tostod on & utility ’!l@t to Rome, Fow York, sand returm.

spproaches had to ba sbandmed because of solid undercast and e
vieiblifty.

g
e
o
]

>

then one mifa

2. Rasultss Overell system opsretion on all ramges was goods no defacte or

brockiowns were moted. Ao imroved method of scope observetion mas trisd by

baving tha operetor wear red polaroid night sdaption gozgies at all timse when
not sctusily observing the scope.

NOILYH04HOD /w.,w//,al -‘ 3 8

3. Comelnsicn: Mioimza deiay fo dark adaption end improved target definitioco
end contrast ssy be schieved by fiitering mii axtarnai light at the Radar opera-
tor's positicu.

4. Pecommondetion: It i» recorrended that oil extarmally {lluminatad trans=
parent surfeces ad)acert to Radar operator'r positioms im both the cootrol amd
the missile B-17°s be covered with poleroid dark adaptor (non polarieing) 6AF
filtars, (Saveral ehsete of red cailophane would sarwe as affectively.)

yare 04-61
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e WoAckarnan  ..ve _3/6/47 |
arines £ fiama sate 32 W)

woaer B=177 pass

3 | BELL //n-m//‘ coaryurgal |

anr 4185517

agrger,

o ¥ _Ackerzan »

rasente - Zadatann o

ave 3/10/47 i B=179 vt

BELL //nvg/f cotmuinn :'_u_ 463517

agroer,

FLIGHT TEST REPORT

BOECY:  ¥x-776 PUCE; Fiagers Falls Alrport FLiem 0; 47m (13)
FMAPCSE: To demcpetrata system opersion og short rence collision hesdingn.

JEST EQUIMENT: AN/ APG-7 ins®sllad ia B-17

CHARGES SIMCE LASY FLIGNT: Thort-rangs rwwap elrsuite modifiad,

PILOTS A. M. Jrhnetw SRO3S WET,; 4&,750
S4-PiLOT: i, Frits ELIGNT T ief; 145
Ao Asior TOTAL TIME: 23,35

TESY ENGINEER: ann
LK 2T t.Wenteck S, ¥r. “yuter, *r. Zimmermen.

P, Fotarteom

1imitas visibility,
ot 3-7,00 fast

TAKE-OFF T|ME; 14175

CHAMSES 3

WEATEER:

JEST EQUIPWENT:

L0-PiLOT;
TEST ENGINEER:

FLIGNT TEST REPORT
Vx-77€ PLICE: ELIGHT B 491 (14}

Tagt eivulated short range collision sprroaches ueing modifisd
AK/AP =7 sweep sxpancion.

Niagers Falls Airport

AN/AR -7 instsilsd in B-175

IKCE LAST FLIBHT:  Kone

44,780
108

1
TOTAL TivE: 24140

“u A4 Cannon
V. Frite
W. Ackerman & R. Jobartson

Soattered Clcude = Vieihilfty 20 %o 30 Milea

M-0FF TIMG 1005

FEE-FLIGKT TESTS:
2verail syetay overation chacksd 3-5-47 and ) ignad,

1. Yetrod of Tasting: Simuletad collieisn approachss were run oa the mar*h
ond TF vhe Xorts irand 1:.asd tridga from if ts 3 wllo ranges, and frem 3500
o 753G feer flight lewwla,

2. “msulter ~Three ruas wore maie, the firit frov 3 wilew north, from 4570
£ TIL sitituda ot 16 Ja5. 3he suts-Lio” milersn furction oscillated
during the spproeck makin: coutrol d4f P isals. mver, the B-17 passed whoub
1) feot laft of *he terpet s EUT fmet mltituis. ™a smeocd rum, orm 12
miles acuth and ¥50° Paes et 160 TAT, egein was ramcered by tha eutanilot,
time thw urwretar celled hin wh % ne the riddle o the *ridye when § foat
abcem wnd exectly over %, A third eporussy »a- medn crom 17 miles onst end
?5.7 feet. Agmin tte wutenllo® haapored trs eursach, the was § et ahory
ths center Gf trs brid-e erd the amorat-r celied tha hit ar such. The thir! run
wer o pulficient leogth so rhet ecnoe misturer were tedsn.

hin

3. Comeclusiinr: T™he runi wore llmited by the ~vercset and hamvorvd by suso-
~ilot melfunstinn, *ut wore ptharwis~ setisfm-tory. Emsa { trackleg duriny tha
lsst pert f tho rosch 0314 te Imnrove4 with further rance exransion,

fMkrek

rere -8t

1. ¥err
srovy Islend Uridge from 10,000 fi

Two mopr
ma de

#aA s mh

nperatar

Cherked ovarall system operstion 371

Sirulntad ccllisicon sorroaches were rum onm the north
t at 15O mph IAS a2 10 wilae elant range.
oache s wers run fror the east axd one from the west, Pullouts wers
500 feet. Arimuth wie controiled by findar operator Awring dives,

od af Testirge

in,acd for ell rurs whern the Fader

: "mrget weo tracked wll the
5 ¢ was 500 feat atewe wid leos than

Teported “over target”, the alre
e target,

awny from

tome: Tatlsfectory sreckizr and hemine operaticns of the AN/APQ=T
T9ad on wall defined targets; homaver, during *he lest mils of the
the Fadar pracectaticn la wcre 417flouln to resd,

11148

Dl oDt //

e
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FLIGHT TEST REPORT FLIGHT TEST REPORT
POECT: MXe776 PLACE; Niagara Falls Alrport FLIONT #; 458 (15) RACT;  MX-7T8 PUCE: Misgara Falls Airpaort FL)eHT #; 608 (16}

IIN3Q1INOD
VIINIAIINOD

PRPOSE;  Test rimulated short range collision epproaches wsing modified PmPosE; T flight operation of mechanical ssimuth computer coupled to
AN/AFG=7 sweep expaneion AR/APQ=T Rader

JEST EQUINENT:  \5/ARG-T Trsteliod in B-177 JEST EQUIMENT:  Mochanical computsr instailed 1o compectien with AW/ARG<7 in B-17

CRANGES 3|NCE LAST FLIGHT: Wone CHARGES 3JECE LAST FLIGWT: Completad instailation of 1 asimuth
at Fadar operator's positliem

PILOT: PILOT: Fo A, Dow R05y WET,; 46,750

LePiLgr: J ELIGHT Tit€: Lo-riigm: J. A. Caanon IR

TEST EWGINEER: W. Ackerman ¥ R, Robertson VISY ENGIREER: W, Ackerman & T, Vitherby TOTAL TIME: 26146

ORSEPVERS ¢ ReViStmley, J. Stricklar, & L. Fapeul
2 Todercast ond hesa - Visibidity 3 to 5 Nilas NEATIER: S011d overoast 3000 to 6000 feet, becoming broken neer end of

i fiht. Wind st MNight lavei southwast at ertimatad 10-15 mphe

1138

TAKE-QFF TINE; 16125 | TAKE-OFF V1M 10140

PRE~-FLIGHT TESTS: PRE-FLIGHT TEITSt

b ]
o
g
S
Z
o

7

Checked vystem aperetion on pravious flight. Syetsm operation verifiad on grounl prior to tekesoff. Computer was
alignod e= O degreee. (3/11/47)

Ddrd )/,

1« Mathod of "estings Iilmuletsd collisica epproaches were rm ou the north

“recd Taland ¥ridge frowm 10,000 feet at 150 mph IAS end 10 miles elant renge. 1. Method of Testing: Selectsd well dofined Radar targets wera approached fraw

Two epproaches ware ruo from the east and one from the wast, Fullouts ware 10 t5 15 milos reozs at cons*ans altitude and IAS of 150 mph, Drift varietion

mde at 500 feat. Asimuth wae controlled by Radar operetor during dives. war fed to the computer menually by the HMadar operator, end the afircrafs war

flown in ezimnth corrssconding to the oomputsr pointer position by e tesh

2, Results: Terge* wus trecked sli the way in, md for all rune whon the Fadar eogloaar opsreting tha remots suto pllot comtrole

operator reported ®ovar target”, the eiroreft was 500 fae’ abive and less than

BOC fest awar frow ths target. 2, Rsoulis: The firet approach wes rendared difficuit by the maoy wechanicel

operatiocs required by the Fader operstor io meintalning sximuth setting an the
sicner Satlsfactory trecking end homing opereticms of the AR/ARG=7 computer mnd mato pllot whilo operatiog the renge oxpameion eod pain eettings of

can Ba roslizod on well dofinod targets; however, Zuring the isst mils of the the AN/APQ-7.

spproach the Reder presentatiom is more difficult to reed,

%

7

9-¥d e

NDILYSD4¥0D

Tho socond target approach was mde as cutlined lo "Method of Tostiog® abowe
The drift angle avarsged 7 degress left; Might eititude was 8000 faot. The
alrersfs was flown In esiwuth ascordio; to computer indioationsa, fio epparemt
final target trecking arror was obhserved. Opsration of the suto pllot could mot
be made to follow at the semw rate as ths computer indicatlons if the letter
required large turnm momeats.

The third approach wes in ali respscts a duplicata of the sacoad, axcept
that the terget epproach wae fros the opponite diractien (east). Averega drift
¢ degrees right. Flight sltituda was 8500 feet. Results wara es noted befors.
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FLIGNT TEST REPORT
JRNECT:  WX-TTE PLACE: Kiagars Fells Adrport fyienr B s18 (17)

PHMSE: etermine the opersting cherscteristice of the AR/AFL <7 on short reage

The mechanisal arisith compiter wes fiund ¢ rat ehaut
. U, ai e rata within elauluted coilislon aparoachess

Y Rowarer, L% was dmmumatrated thet direct computer comner feorn
% the mats pilyt Iv depiratia, Fate miarilization of turn, properiional to
error mngle, will also ba required for scath cperatione Tevelapweat of JEST EQUiPMENT:
susplove slastronic seimsth curscr 1y indizated o mdaqutely aest exiviing =
aystes reyiirement s of the AR AR-?

AT tastalled tn Ba173.

CHARGES S{NCE LAST fLIGHT: Remcved machanical arismuth computer,

S A

PILOT: E. A. Dow
CO-PIADT: Ja Le Trite
TEST EWGINEER: 4, Ackersman

MLATHER: CATT - Wind Southwest 26-30 WFH

11318

Tag-orf T L

bl
<]
g
-
Z
o

POE~-FL IGAT_TESTS:

System operetion checkad on axternal power source prior to tokaoff,

Y et

G=HdNG

1. Method of Tast 3 A trazsportation 4ump on an sbandoned mirfiald approxi~
mtely 10 [TE ¢ of Bremtford, Catario was raiected as e gemarsl target
aras, Simulsted collirion spproaches on individuel targets within the generel
targnt arms wara run from varying altitudes ani rangses The Radar operetor
guided tha eircraft in aslmuthe Let-down speed was 150 mph IRS.

NDIiYB0dEDD

2. Fasults. Target was first jdentifiad visuslly and o courpe of 270 degr!
from Target was followed. At mpproximateiy 1Y miles Prom targat the heading ser
~rarped to 90 degreemn, m4 let-down from 10,000 faot begen et 10 miles Pedar
renzas A ciumtar of autoss ive aquipment neer the northern ndgs of the field
wes relected aod herwd cm to 50U feat mltitude over the targst. %o observetla
arrcr wes motmd in pamsing directly over the targat.

The s=:ord avprosch wes tacs on @ hasding of 270 degraes fros ¢4 milen Fadar
renge. Latelowr beion 1,070 Taet and 16 ailan Radar range. Torget sss
chosen sn mroe betwcren Eeprare 3 and 4 of e group of siy btroedaide to e
spproach course, The sircreft pappad an astiseted 20 yards to the left of tha
selactad target at 500 feat.

The third upproach was mede on a headirg of {70 da s from 5000 feat sitie
ruda avd 17 mi v  Llet=down was begun st 1C miles on & singie target satiretad
at 170 yards beyornd the east-west Funway ATfa. Target wes tracked untll over
the terges At 500 feat sltftude, ¥o observsbls errvr ses notad,

.
PRV

'

I G duriraud

ii

Consluaiont irart taryet apsroaches, laveling oul oTer the tmrget
rme{ily be rmde by the AN/APy ‘ar ~n recrrdary poins targste, provided o7 ien-
lon with otter well fefined » i7 wairtaived.

|
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FLIGHT TEST REPORT
PUCE: Ningera iel's Adrport ser e

uargsey Flirkt test eltitudearange ermrouter urel o2 o componert rf AN/AF(aT
]

JEST EQUiMENT: AS/APL=" mnd mewccisted corpter inwtel led in

CHASGES SIMCE LAST FLIGHT: “.yrleted i=peni'a*ick o elt it. deerarge =amiuter,
1972 2 gy

T. «
TEST EMQINELK: @, Askeresn ¢ X, Trercer

NEATNIS: 2o = ViedBILiss 17 miter.

. cresked wriup ta averff snoextrrmg

nerpelsn 1% he Fpnseealtitude vrw
New rr, wrd relurr,  Lim ap itk

craf’s was % all ti~es uneor & ; conersl she “elar

p? lemdinge A ¥ iwov e ArY, r ze

cwn egar o ¥ Traa

mRue o terzute et U heatery su' Kie

28lil ratad “ver riry terre o from J4€ feet imim

“eralter Yelar altimeter, usine groumnd turn of er "A" ¢ s WRS ‘rled
Wd fiund to Revm the fa)l wing cheracteriatiss

; Te rerge of fritiel rroun? return rriel wicr vwesp af arw the warie-
tion incresaing with elt (tude, it war noted ‘e the raia treremi*ter culee
remaired tiorarve
“he initl greur2 retorn tecam~ very irdletinct arrurd U5 0 feet, ard
continued mtil armund 2007 feet, at whizk paint it sgain ecsze poenitle
%o track,

n the § micro-a=cond aweer of tha TS=-¥4, altitude !'-‘2 to decremse abo'ft
N feet defore acy #rare chenpe decaxe nn*ic-eble, ir effect was np%i-=d
et iifferen* points and nver water rc or to diz-ount the effect of hille.
Tue *s reletive inzensi®ivity, mounteirs had vervy little peticeeble effect,

Tolibreticn ©f the computer sesambly wer then ur'erteken. A curve ia being
dresm to indicets reletion detwesn zhaft pesition and elevetion engle.

FLIZHET 462p {12)
2q Fesultar (Contimued)

Trecking e terget from o range of 10 miles to mero waa atteapted, ueing
conetant mltitude, and indicated very setisfactory performance of servo-emplifier
and wotor.

Senritivity 111 not redicelly decresss ar *he target
goin In servo amplifier cvercmme this expectes result,

eprroacked, Kigh

Virmal Fafar oparation ensbled ke aparstor o rulde the alrcralt on zourse
lrent “rem WL 19 %0 the Towe Avmy Air Fape, by wing loowm rafereccs
tarpete . Rpirosch wam rede frem 10 milen Badnr rance <0 500 feet alt!tude over
tarcat, Chserved error sppeared to Le I yards ‘o left of the end of the mearthe
caet rumay section. On the rezoem 18-t a ar azoroach made on e

4 wegn from 3770 fee®, niar range, Target waa

comd by mirallgoeert of trace, wnd »a wss miswed by an estimatad 1.2 wils

o i ripht, le irrref: merred directly over o lerge

'r'! 17 wilar Faiur rerge rom § Yoer to 5 “he northern end of the
target war nelected ar the vblective mud thw alrers”L wen guided to within mu
T yards %0 left of & fectory Sulldizg. Apparent axterrsl or inver-
T anstrer tronexittar wax nrte! st Intervels during this spprosck.
roult in the &Pe a2 suecerafil in elimineting o majrr part
» Aithough witk » loes of eignal retumn. Flmal approsch
was wmin 3 from 5D fwer wn ten miles Eader renpe,
leveling i000 feet, ®2 *erget war nerthesrt end of the tont o e
pasped dlrectl target, bat operator celled the rarge 1.2 mile

Tonclurien:  ‘ederigm of cemponents of the TS-34 te emable festar sweep in
enta of the ranpe-altitide computer, which were ¢suted, ers
¥ however, “he sumputer eas not tcd in ite sntiraty,

e range of the imitlel growmd retwru indicated thet it wan
nm an altitude sigral, but e slart range aignal,

: r coera*ior of the AY¥/ATG-7 enetlea comrlotely relieble podnt-to
point navigation within rarce of the ag: ipme retion centroll
fed electrsnically to the axtn pilot should enedle acrurate collisicn eporoachas
to eny se'ected taryet.

ROUXBRAUDD /Aol
i

77114

4
.

VILN3QIINO



http:c('I"flet.1y
http:aU.!'".ct
http:l.zI"!.er
http:eo~;.rt.er
http:1~l(lLr.nt.lr
http:l.\'\'.Ie
http:91'!�.ll

NIGIINGD

¢
i
4

vl

=
=
o
g
2z
o

9=udNe

: \B=173 ot
BELL Amras e A48T e

arrane

" /) 170
2t SO E | | Mo =..........[-m—*‘=-—' s
g |

ane_44-53517 wrrger

FLIGNT TEST REFORT
wx-: 7€ PLACS: Tiezera Fells Adrpart ELIGHT 8; 53R |

Practice and phatogrech esiruieted colliaion aporceches on paint
tergets under AN/APee” puidanco.
JEST EQUIPMENT: AN APG-7 and Ow5 remars izn*alled in 7177,
ROCS SINCE LAST FLIGHT:  None

amosy waY,
[ 11 3

+n B, acker=ac TOTA;

MEATMEN; Seevterad rloudr - Liniged v1=ibil'ty in *arg~t aress.

TAK-OFF VIME; 10,08 |

FLIGHT TEST REPORT

gyieuy B; B30 (270

PURPOSE;  Locate targets and nevigate in conditions of lizitel visibtility eatire-
Iy wiler AN AR-7 guiience.

PROIECT; MX=T76 PLICE: Flagare Talle Alrport

JEST EQUIMENT:  AN/APLw7 invtelled im B.173

CRANGES SINCE LAST FLIGHT;  Fepaired suto pilst

rpiLor: Fu As Dom 8053 WET,;
£o-PILDY; ‘e Frita ELIGHT TIME:
TESY ERGIREER: ®. A, Ackerran TOTAL T ME:

MEATMR: Low overces: ani snow flurries ~ Vi-1tility § milas,

TAE-06E TiNE, 14145

;a9 %em oreret ity was the vl in pre-flir%e en i 4 warmeur,
ﬁ" tensiap:  ne -:." wer mate on the porth deand Island Srjdce Troe
fown Prom 7000 fee M feat Trom 175 milae

#ales Cailure *he rup war made My warnaal pliet eontro

ainr opmratore Aprromcn eas made vo i( 0 fest pltituds
sa¢ ended am wetiveted i war /7 to the sauth of the Bridce, i wao 1€ mob
an ratimeted 25 % X' kmot croriwind e encauntersd. ther ¢ [LCE R T
©d tn be shesared; ther fipe, more ware listantinued.

wmd HECIr L ¢o direct panaa? pll
1 troutle hap hwep sevarisnced v
1 oreerly.

srask i

Pore 1 BL

flown st flight el ituier of 20 2 to
T operetor. actad courcn wan
Point., and peturm to Niegerm Fells Airpart.

w3 Ko 31f ‘iculty wam es~puntered ir maintaining course %o Familton,
ih En-w Clurriem occesionelly ceused sero pllot waitilitye ‘An ettem
was zaie on ths wcond leg to locete the transportetion dump uded as o target i
it war puamnd *o the weat mnd not cbaerved., A Feder
F‘ishnd by refermnce ®o a small lewe end th® coantline of lake Erie
eetatliziied the vumm poirt far the third leg, FBoceune of the Rader ratursa frow
sta ice pa~k In tha wizlei*y of Lowag Polnt, this target was never pusitively
f2entil.ad, altkous™ @ cornlete cirels of 15 milen dieseter ‘rong
ratura: o%ed from Buffele eod Tonawmnde e 53 miles, courno wan sat
by eatetliah 9 a beedins to Jrand lelmd “ridpe LR 1!2!!. The FaFs
anteonna gw,tch became inaps ive for the ertire esproerh to Jrasd ln--i,
cairdns mirror imger of te ri-ht eweap; homevar, it wen
rairtai irnz.  "he Bridge croeael at 10
17 yurie oo the The -ui. ewiteh azain hecame operetiva mnd e shart rur
fram the morthomst fram d milra was —mie on tho upar Srand Telend bri
This an~woach enfed rirthern snd =0 the rpan et 107 feos, No
wa: 0 served, r wer 3ed er smairiance to the »ilot in loceting
v Fo.ls Arpr=t, whizh was blotted nubt bv en~w flurries.

ans  werlmnd maviresion e fli=ht mlvituder of 2° % feat witi
fousd to be vary Af7icu)s bacres of ths fadlure to pasltivel
‘l"‘ “\n may Paiar retree. Coavtine ard lerge city Fedar returoe prio
poinis for fives: howevar, roliadle navigation Zn e cumpie
leaid lf‘—‘lul erea wou)d raquire €ligk? eltituie in ax of 1 e avl e
wmleie trarivats lscatiun mad compess beeilny, Ir4i:
$4enti®lanti -n fram 1ow f1i-%t eltitude reguirwe rc1ltive imown rafaresce pnints

Tiliavh

71118

HOILYHE4HOT //M/J.
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X=""7€ PLALI “lwmnrs Falls sirport FLIGHT 8, &SP (22)
vigs pperat.om of triple-tons target. Alezrivinater eircult used with
A% ATS=T

tng=a)led in BelT. et TESE_£QUIMENT: AN, AP.=7 Fadar ant yockeup of tripla-tone target éimcriwinator
eireuin inetslled in FalT T

Farlsesd upsratir’e jmdicazor CMANGES 3(8CE LAST FLIGNT: Iratm.is2 modifled operaer®s Infleatare

i = As foare ca0ss 3 : ruor:

= i .. SPA%E B § To-PIagT:

TEAT EG(SEER: ToAe b Pt TEaL T 3 TEST LeGISEER: Ve Sether*y % 5, Ackerrvar
e e e »

Seavtared inereasing to m71iA ova
viwdt 40ty end nf Flights

A9 198

‘ON LI0d3d

oo Fower Octouty
wece wer Censltivings

13;0% + ar zas et up
1'e? nxilgatiore
ivomrenst of jerprld
sucs? ler WAS 0 N

ake eR

-
=
)
>

NOIIYHRAHOT i/ dadd

fagt,

*Fs POy
: . Intermictant gro vl
ard % yu7ionie ke i ce puryn o f s s PR iplesturs rireuite
or epe
% A istel rur was Tafe over the ~mgrd Teland Sridre %y tune the taryot
Purcuer {veayt r of e 23 Sty dlseriminatars “rurse war ‘ken set for lrrrell mnd davertare talon sver Eas®
tiwnr red roryideras « furvrs mt flight altltule.
~ped e med Suremtr wite vee
Fatymmted poritlocs were es*abllrhed by rferance to slepred tice, radls
recre, and ralar raturne fy e of the discriminater, terrain roturns wore wall
defire 13 hrwever, indlyidusl “srgets were Plendes In the penernl Fadar retarn.
2 *hls lsg *he tpurse judged %o ba correct, Lut targe® wee casned over ard
pet isentified by fadsre A LEO degres turn sads and target wao 1dentifled
vigualiy after returziog 8 wiles on m reciprecal of the oririvel courres
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Resulta: [fomtinwed)

Excelieut lmnd pmisting wee shaerved or the accind log to [readsn Powoer
Stavion by urlirg triple-tone cireult; tbowever, egein iniividuel terget
dnfiniticn wew nut epperart, and sporoech wes onded some ter miles merth of
target, A turn wes mmcde and a “isuel run s made over carget by tha pilot.
The Power 3teticm wee loceted eppreximately 2l ywrde rox tha leke skere snd
peesel rver dirsetly, but me epparert Reder return wer disesrnible.

The third leg was run on e melactsd fectory terget in nerthwe st Fockenmter

norem] Feder operation, except for & vt 50 the triple-tone

Evary a=texpt to use the direrixim ine

renersl hlan af the terget signele with thc terrainm returres Asrriech was

mate frow 5% miles, letiing down %@ .7 fmet over terget. No arrsr ia homfng
wey abserved.

Finel run wes wmie o e Jrand lalmnd Pridee, letting dewm % 1000 feet
aver *arge® from ton miles renve. The triple-tora disertwine®.r wea ussl and
feund sifecslws In controiling ecotrest ¢n thls erpreeck. Wo chanpe inm peln o
vides level waa required alter the initie] optimur velur wer set ¢ the be;
of the asrrvesk, Lo errar i horing wee cteerved,

uf the tripls=tone terpge: diverizinetor ir acecessary
iz uweeful in ity orazept fore In

#p in the cesc of bridees or ather

te loe : o) nuremlly ident! fistle

£ showe? nt iZprovement Hver *re

exiating enti-fas circuit in the &N

FLIGNT TEST REPORT
PUCEL  Eiagars Pmils Alrport ZLIRNT B sen (23)

Teet operation of meehanical esisuth computer used with A/APG-7 Radar
tu simulated colllsiun approechee.

WX=T78

CONFIDEAL

Installed mwchanieel asimuth computer and P.D.l.

TEST EQUINGENT: Lz ApG.7 Pedar Inetallad im B-173

CHANGES SINCE LASY FLIGNT:

oanty WSl 4

2ugr: A. ¥, Johnazen i
4 UOT TN 1445
TouAL TINE: 34418

£O-PILQT: None
TEST EWGINEER: W, N. Aclmrran

M Seattered elovds - Wind Souttwset = $% mph

TAKE-QFF TIME: 02158

Pave B4-61

(PRESFLIREY TESZEA

fperell systen opsration checksd on extarnel power suprly prior te
taksaff.

1. Yethod of T -'l;ix Alrplene was flown on solected headings to targets pear
vrantford, 'rie, mmd srand leland, Flight eltituds was 8000 fest. lat-down
frem 19 pilae range to 500 feat over target at 15O mph IAT was ured cn approach
to the Jraatford end Jrand Island targets. Pilot followed the PDT mater in
@ezk mpircech.

icitial course war got to trmeperiscion durp 10 miles sowth
Target wue identifisd et 43 mijes and tha asimth compuder
i desired Yeeding. Pllat followed FDI meter end Redar operetor continuad
¢ £lign curanr on target. le*=down bogan et 10 milac and ended £30 feet over
wiet. Nu arivesh arror was otsorved. Pilot reportad mincr esrrertions were
orrlied to maintain *arge: heeding.

*he secomd sgoroesh wae made on g golocted target at Erie e flight aledtud
(ut Istodown, “ovputer wes al igne
~mtod that terget wes pevrod over of flight sltitule; huiwewsr, posi-
*ive visuel eviderse wen lacking due to eloud eover,

TEs third emgroveh wos made on & selacted Leslin: to Port Faltlend, Too
kigh = rete drive wee sot in the eomputer, which cauned tke FOT %o cecilliote,
erd ‘mrjpet wes lost within the lset 20 milas of spproack. Heading was eltered
ta jrard Islsad end erproach to the porth bridze was ettempte! from 10 miles
rarza, lo~ting Zown Sr 507 fest cver target. “he bridgs wae pasecd spproximm
1.0 yerds o 5's north., whieh errcr wes tellsved die to fuulty sera ectting of
the corputers

ag in previous eppromehy
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FLIGHT TEST REPORT
[frme Anued RUICT: WX=776 LPUCE: Niagara Falle afrport FLISHT 9; 578 (2%)

The racs 4rive on the excanded sweee from 3J to 2 miler was opermted an PRPOSE: Evaluste and pructice pinepsint target locstion and navizetion with
fomd non-lirsar from enrroximmtely 7 miler to airlmus rance, Switzh » AN/AP-T
tisnw ware & rourea of confuwilom end Jelm: fn quick

. - L JEST EQUINENT: £y /AP.~7 Rader Inetalled in B-172
“y. " ihe ram-m marker comtrol reguiras modifl-ssion
frllow 3 terget to winimum ranze. ‘t has m further djsadventeze of nn-urlr;,
signal return on relativaly evall tarze*ad The rete driww noseds zodifi-e= CRARGES 31WCE LASY FLIGHT: CONF'DENT’AL
tion to arcomplish 1inwar Fatze exparsion throuphout full seale <peration. : *
e P.. hark connected ternute *arne of directional eru-ler produced no
akrervatla leprovenent in al*isuic resurm.

PILOT: 2. ¥, Johemton 92033 WAT,. 46,750
CO-PULOT: P. Ba Foster ELifT YU 2100
TEST EMGINEER: & W. Ackwrman TOTAL TIME; 4125

MEATRER: Proken clouds an! overcsat during firat and secomd flight lsgm.

TAKE-OFF Tig; 14,10

)
2]
g
=
Z
e

LIHY TESTS»

*711148

System temtad cm cxtarnal power supcly prior to takeoff,

1, Method of Tarting: Fre-detcrmined targ wera salected and homed on by the

r ope: using the remote euto oflot aximuthk centrol. The pilot comtroll
ed takwoff, landing, and elavetior, Threughout the ec®irs flight all headings
ware «cntrolled by ths Fader opermtor. Telected coursan follow: (1) ¥iegars
TiAzamh Falls to Sast Aurcre, climbirg on coursm to 10,50 feat fl1ight lsvels (2] Takm
deperture Ean® Aurcre to rallroad yards eoutheast of Farpell. (3) Hermell to
Fower Stetlor. at Drerden, (4] Tresier %o swlactad %arget in nortiwest Racheater.
(6) Keehsater to Srend Islurd Sridge.

e

S=4d e
NOILYE04H03 /

2. Res 8t Fadar aperetor directed clisd on sporouxiwele heading to Fast
AiroTe, sh? corrected the final sowes by o‘urvlng Fadar returr,

‘urn wap rade over Zsct Aurere %o approvimate hemding to Horrell. The first
wan Airmcted o courge by Fadar returna froem {dentifieblo tarrain
roticrs, af*er whick poeltive fdentificatizn bty Padear alooe became
An-m nitis, and salacted target wan passcd over.

The drectioral horm whick had “een comne-tad in previous flight was dis-
coprectel we thin tlme in un ~ffort ue fmpreve der returnze Digual returne
froxw beyord U milemm range then pave a serked irprovemert in Intenmity,

Orisntecion war final ‘Lv mastetliched by Fedar near Blzirm snd the corrected
Eeadir for D upe Target ear idertifind ard treckedi from 43
milae. lot-. - 1 ie1 7ndar rerge and ended 5°C feat ove
The alrcraft vassed mporoxize‘aly 199 ymrds to right of *he Fowar S

WIINIALINGD
TYILN3QIINOD
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z. Resultss (Cortinued’

The approximste heeding ta the szlacted Rochoster targot mer (lowr
sircraft cliched %o f1igkt aleltud At 50 miles Radar rarge whet mss belisved
%o ko the oslected target mae cbesrvad, wsd oo'wrea set for collislon keeding.
A% 43 zlles target proved %o be 1p close in shore, and et 40 miless two ahive
mers sprarernt on divergeot gcursss, [aellng wes sltared to the larger ship
target. and epprcack mes wadc from 1) wiles, lattling down te 500 feet over !urpj
A B miles the chip eltered course and stesmwsd a sigrag pattorn which war cloerly
=yidont or the Radar scope ihe returz from the weke was meariy of Tthe sono
meaitude thet frox the shipe The eircraft passed Jirectly over the ship
‘appesred to be 5000 ton leks fraightar) et SCO faete

Approximate pcourse for Wisgare Felis ees set smd return o Clizht e.titude
of 12,700 foct wen nmde. Kiegmrs Falls Alrport wer tentetively identified and
trecked frog £ milos. “ourso te rand lslecd Zridge wap corrccted et 4U miles
end eppraact besen at 10 milas, letting down to 5C0 fect ovar bridge. o srror
wes obaerved,

%. forclusferme The ANAP(=7 can bo succersfully wed to direct homir; om
poin® 70 + ero resdtly identifiakle by reference to “ther known returne
en1 on ehip targets. Targo*s shadowed hy high terrein rejuiro ¢ mora puritive
roturn then ir eunerent from the Fsdsr mlome for idemtificetior.

FLIGHT TEST REPORT

VX776 PLXE:  Niagera Fells Alrport ELIGNT #; 59¢ (26)

"est opereticr of rsta drive smesc exvansion comporent of AN/APQ-7

TEST [QUIMENT: A%, APo-7 Ins“slled in E-17% {Pete Orivs Sweep Expander)

CMANGES SINCE LAST FLISHT: Xone o
Tl
A\
<3
PILQT: <. A. Carmnon QQ\“
PILDT: J. Frire
YESY EMGINEER: W. Ackerzan ¥ 3. Svsns

NEATIER:

;o33 weT,; 44,750
FLIGNT YIEZ 1135

TOTAL TiME; 43:20
High =louds 9000=17.000 feat = Virlblility 5«10 miles

TAG-QFF TiME: 10510

PUE-FLIMHT TIST3y
Syntom operetion tes*ed on warm-up.

1. Method of Testings uJtenderd simuleted collisiom approackos were maie under
Pa?ar operecor coatral on tergets mear Brantford, Lrie, Port Maitlmnd, and Srand
Islend from 3,700 foot flight eltitude to SCO feot over targst. Let-down bsgan
ot 1) milcs Redar range.

2. fesult Anpreact wer rade on trsmrportetion dump mear Brantford iro= 19
miloy Wader range. Tergot wen initially identifisd et 35 milos, end wss treckad
to 3 miler, ot which Simw the rete drive sweep ewnancion was turnei one Rate
maz adfuateq ta keap target iu upper 2/3 of ecope. and raquired mo further
ettention wntil tarzot rangs becams 1) miles. From 10 %o € milee oxpansicn
becane vory slow, urtil et 3 miles & sher> increess im reto occurred which
requirsd @ lergo edjuwtmon™ of tho reto cortrsl. “entinuow reto elfwt-ont mes
pecotsery to Tinimum range.

Sezond epproech wes on & zTaln ele Tha rame procedure and
results were shsorved es notzd im previ

third eporosch war made on @ dum enToximately 7 riles northm=st of Port
Zaitlend. Menum) sweep ex-ansion mss wsod to ite normal limit of 10 =iles, md
then trz rate drive wes swizchod iz the clrcuit. Targat was iemedietely
eonfmed until the rate drive excacded the sweep to epproximastoly tho 10 =mila
reage. At § milos end Yel>y tho pffeecte provisusly noted occurred.

Firal spyrosch wap mmis oz the liorth Jread Island Eridge. Fate drive sweep
#xnens .om men wed with the mawe results se in tho serlies rums.
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FLITYT 598 {2

1,

chanre in gwo
raeitlee, o

an renn by

A leat)in ~ete drium lc resersRry to arodues limene
miwue reazre T R17ANE9N WoGAtw foatral te Hirvit ranid

Y expennioo iy deviralie. The ‘adar apere*.r dore nut lovs
actla~ ramps exowelon cartrad An Che oeeisnt meck-une

FLIGNT TEST REPORY
er M-776 BACE; Mis ara Falla Afrrort FLIGHT 8 598 (27}
PURPOSE: "¢t oraratden of ranpe-slevasfon computer.

JEST EQUIPMENT: AY/AF~7 Inetalled In =177 (Fanre-~Tlevatlon omouter)

CRARGES SIWCE LASY FLUIGHT: furmuter zomponerta wodified,

PLOT: 'a As Camnon §R033 WET,; 4,750
CO-PILOT; o Priva ELIGHT TIME: 2,00
JEST EMIREER: ., &, Acksrmem & X. Spencer ToTAL VINEZ 4520

yutem cperstion an? mero sllmmment testad on pround cn external power

tirg: Clving aroroches cn proerelocted targets wers attecnrted
ramge to 500 fret over target. The pilot tried fullewins
i =pntrillieg terceots “hree Redar cperstory wire rejuired:
renye, e ¢ treck olaeation, ant the skird to diree: the
o termmt,

* mers relo unin: ke Fange-dititede Tommuter.

P wrie appear:d to be cerrsit on the initial ronch, tut the
we ewdire fra smprokches wers Too hi-he FlishS altituds wan TEYC Ject st tha
tesirsins of eack wzereach ewceot nurber ¥, mhich wan sterted frop %50 feet,

nrerrisaticr ehewed *ket the potintirmeter contrclling sititude was runming off

2 thx rerirtancr =le « The navipatis's zeops kmd erratic sweso cperstiun.

Interr.ttont fnterferince frem a2 hish powered pruind “alar wae slss anparent.
*hrec Facters =s ‘e rerce trasciny “iffiecolt, resu ting in iraccurate

ele ation anpis rolucion,

Ificagiom of the altl-ude Srackin: Fotentlameter i reje
mde n.artiren® firisrence in m'titade return.
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FLIGHT TEST REPORT FLIGNT TEST REPORT
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PMQUECT:  WX-TT6 PLACE: Niagars Fells Alrport FLIGHT #; 593 (28) YE=778 PME:  Niagara Fells Alrport FLIGAT & 60B (22

PWPOSE:  Tege opersticn of renge-eltitude computer with AN/APG=7 Peder :  Test oparstiocn of Pange-Altitude Os=puter with AN/APG-7 Pedar

JEST EQUIMENT:  pv/AFL<” Instelled in B=175 ,Range-Altituie Tomouter) TEST EQUITMENT: A 4Pi-7 Instslled in B-17% (Fanpe-2ltitude Tomputer’

CMARGES SIWCE LAST FLIGHT: Altltude n.tentioreter mciified, Yevscope potentioseter CRAVGES SIWCE LAST FLIGNT:
replecad,

. “"".ﬁ

PILOT: R. V. Cptmston CGNF‘DE‘ W “ AR ,750 % A. 7. Je'meton

LUpiLon; %ene 1.18 Lo-piLoT: Vo Fritz 1

TEST EvQINEER: T, Y. Ackerrmama & X, Spencer T 46135 TEST E':}l'((l: FaTaheresor, S. pencer, & T. T. Aviarman IGTAL VW L4
QESERVEF ¢ %« P. #hitman

MEATHER: [ Yol H Fere = 8 %o 1C rlles wislitlisy - ceiling €70 W A7 femt.

CUALE - A

TAR-OFF T Wz 14038 TAKE-QFF T (Mg; 10:15

PPE-FLIHT TE5TSe

'ON l¥0d3y

Jyste- oeretion tested om extermel prwer esu-cly. yete= aparatl ym tested furir: warm-up of englnes.

NIUVHO4HDD '%WW//(,I -l 3 8

« ¥ethid of Tugtlngt thustle ruaz wern smie ur the “ren? Islasd ¥ridge end & e I tin-¢ Three runt ware made om tne Trand lsimnd Uposer Frildze
dem €% STl 15, “mieris.  Anpreeches wers ade Srow 7000 famt, 8007 feet, from 87 % fent (1ight lewsl from 10 rlles "eder range, Ihe pllo: foll wed
10,00 feet, and 5,000 feet flight levels from 12 milen Pedar range. The pllot slevetlsn reter indice*lms in los-down.

followed the vicvation =eter indications in eech lst-lown,

B
3
&

2. Papaltsr ALl terget runs wers considarei saccessNii. The pllo* v irtet
2e Pesulitz: Four av-roeches ww ezpt=4, n the first run ‘te ranpe track- no 3TFTaTuTty In fallcwing Sme =eter iniicstion<e Aprrosches endsd & . “cet
ing Grore*or hecame contussd 48 %0 tergrt and evcroe-h was ended 770 feet Nigh. ehave “arget.

“n the cacond and third rums, fram EOC0 end 10,000 fest respectively, the eleve-
tion meter Indicetsd the zorrect evorcseh angle to targst. “he fourth rum, from Concluslons Sertlsferter; dlve enpis indleetione to melected tergets can be
KX feet, wpz 3lightly high due to sllonin, of the ciuteh on the remze contral, in"3ired from 10 wlles Peder range urins the *amge-Altitude Computer component
AY APS-7 "pder.

3, run~lusion: Operetian of the rampge eltitude cosotsr ia salvin? the problem
or dI%2 @W7Te ts terget tu ccneidered setlafact:ry. “afipemwnt of control is
indiceted %o slunllfy operation of *his unlt.



http:erltl.ne
http:111&.1'"':.ly
http:A~"'rl"'.aa
http:eCmput.er

__S=173 -
1B ELL Aoenf suane s BELL AIRCRAFT COA®.

woartam 3403517 s pen” npeunp.zs K mave b luu-:mu!n sivanias

FLIGHT TEST REPORT
PLACE: Niacars Fuwlis Alreart pLiant #; #1= LR
atinwed)

vmerve and practics Sarge® 1o ion from ¥u - 24 miles ras as g

Waiara - A second attenrt ems siartcd on & teaiine of 20T degrees
.peration of the AST viveliaeent 3¢ the vides and fmic
arg

TEST EJUIMENT: ay 3B~ Tratalled in w17
peemd agrget wnr locknort, wish wan ssproackedt ono8 readine of
4 dozre=s magmetis. Frajtive jdentifization of targe: war revar a-semviished,
w taplaned spsrater’s At 4 ari *re pan way urauseessial,
solupfont Pozities taveet (dentifirmtson regilres aceurats jnnwtmd e 5T
& ind headl £ & Lew ¥ r in curmed on, Aroroack f- the target
CC“—‘DEP'ITPL r 3. A8 carstt te marallel %o srems which are shadreed by returne fre- sk tArrain.
Jiat) WHird merecir axperdercs Lr & FRlar yejuiresant ror sparaful prevaticn,

1 pyrent Por 1ight Pave.

TANE-OFF T1ME
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FLIGAT TEST REPORT
PRQUECT;  MX-TT8 PUME; Nisgara Falls Atrport fLiem ; €35 (33)

PUPOSE: (bserve ani tast in flight the operstiom of the modified Tripls-Tooe
ar seope raturrs wteerved co the first two runs dld po® agree with si=iler] Target vimeriminator.

s om *he sane targets (rom 10,730 fent fiight lavel st approaizately

e range. Yo sprarert iifferwncs wax moticad on the final targat.

FLISHT §63% (32)

1tss  (Continuad)

JEST EQRIMENT: /AR(=7 {Tripla-Tons Target Discriminetor} Imsal’ad in B-175.
%, Comrlasioms A re-flight from 20,0 feet flight level on the smme targets

1s soneiderad desiratls, Tomperat \rversisre ovsr ths wountaina oear Hornsil
and over lake Jemecs My ac t far the apparent change in sngla of Padar CRAROES SINCE LAST FLIGNT: Imstallad modifiad mperater's indicstor im 8-177

e
raflaction.

s F. %alton CONF‘DENT'.AL % o

Co-PILOT; Re 9. Fostar i 1130
TEST EMGINEER:  W. A, Ackerman & T. Witherby TgIAL TUE: 54430

VEATIER: Overcast 8000 tn 8000 feat.

]
3]
)
8
a
z
o

138 uad

*7 1134

2V

System nperation tested nn extarnal power supply.

2

P

9-uIRd

1. Yethod of Testings Alroraft was flown at modium flight lavel over waried
ground tarzets In mn attespt to obasrve nn the Fadar scope the dlscriminator

actiom of the modified trinle-tome eircuit,

2. Kesults: Tra tripla=tons circult 4id not glwe satisfectory cuntrast between
# and landease.

HOILVEOHOD

4, Conclugiont Fadesign nf the triple-tons targat discriminator 1s psoramary.
Elimineslon of manuml contrals to schiave contrast s dasirabla.
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FLIGNT TEST REPORT
MO,  WR-77¢ LPACE: NWiacara Falle Alrport ELienT %655 {35)

L i Temt L2 (3 AN/ATGT F
PURPOSE; eat opsra‘ion and limitatioss of AN/APC=7 Fadar. 3. ronclusiens Detallsd mnalysis ef melasted *arpet Ir resnect *o Jadar

ahndew arear, mieaile epprosch mnglo, arnd mizsila drift will e mee ry to
utlliza the "eyrs” for rug ful cellinien appromch cn “arge’. Appa~ atly
TEST EQUIPENT: Ay /APc=? Ins-alled ln (=177 tha “Earle” antomna wlll "see” the turiat until very naarl, directly sove it
In leva) f1ight. B~ and range of dascont wurt by govarned by groand spaad in
erder net %o overshoet target at low anzles of aporosch in converti-nal aircreft
CRANDES 3 INCE LAST FLIONT: Puplincad cryetal =2 tuned lecal B.F,7,

=
g P CONMDENTAL  stons oy, 40,759

TEST ENGIREER: TOTAL VUM €3:50
FADAS TPERATOP: 7y Dome
Ll Ly

L]
T CAVD - Winds soutbeass 5573 noh at flight lavel,

TAKE-ofF Tpg; 10:15 |

‘ON L3043y

FOE=FLIINT TEITS:

/1138

Tastad syatem cperatiee acd elirned nperating voltsges en aircraft's
power supply prior te tskeoff,

f"'inﬂ: Attempts were <mie %o lecsts wnd latednmm on sargets
et TTight sltivude ot 25 miles and 3) ziles Bndar rampe, iround
y tizing the Irterval %5 close 10 wiles on “adar
Litemsty #are nleec =ade o deterwios the wavivus
po% ret=n toull still be tdentified in flyime
Iavel at 2 ox alt(tale and at 1 mil itudes The Iatter tests ware mads
by ba-tar ¥ “adnr oteratar tndleate ANt the ta-zet was lost i *he
sltitides ratern on the weooe, while m gecon? otservsr noted relation 'o the
targat ue Lt arsearsad in tne optical drife ripht, whicn is mounted vercendieuler
*n the sircrals lonpitndilral sxir,

g

o 3
=

(]

(]

NOILYYOdN0D /e

Parultar  Domwwind aviToacher oo welecte s Sargele 8% Urasdesn and “rom
- t lewwl from 25 mile and 35 mile rempes, respe
Na wireruit wan wanle *o
2%, i Some wan tracked te
pver the Firlty A =sre«l aporomeh was

“romd speziy wers déterzloed ir Jevel €14rht ani {n daccent «'th =o
arparent error.
Radar miple %5 torget ir lovel fliphe at £ ~ilme and ' wile lewsl, asrearcd
cach £ dezress Irem the hariton sa shserved antizally,
nt ranze date mt *he tire tmrget meryel with vhe eltituie re
insonsistent with Uhe ootical ozserveticn, Errer 13 beilesed 2uc *» wreinter's
entimation of Sedar Indlcated ranpe.

Fere ve-t am Man
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ORI A0 € (83 2 a7) [ NUls  L573
Evans, John H. DIVISION; Quided Missiles (I) 5 O 3 '7/000 [ORIG. AGENCY NUMBER
SECTION: Design and Description (12) ¢ BUFR 6
( (ﬂ L{ CROSS REFERENCES: Missiles, Guided - Design (62909);
= Missiles, Guided - Range (63550); Missiles, Guided - TEVISH
UTHOR(S) Structural design (63700); Rascal (62909);*

AMER. T g]scal air-to-ground guided missiles - th bi-monthly progress report
FORG'N. TITLE: ﬁ

R N I
ORIGINATING AGENCY: Bell Aircraft Corp. /47‘) A”f@\. = J

TRANSIATION:
COUNTAY | IANGUAGE [FORG'N.CLASS] U. S.CLASS.| DATE |PAGES tuus FEATURES
U.S. Eng. f Secr, Apr'l7] 79 photoa, diagrs, graphs
ABSYRACT

Design of supersonic guided ‘missile with range up to 100 miles is discussed. Studiee
are continued on effect of ogival nose angles on missile range and curve of range versus
' angle indicated optimum range for 35 degrees. Concerning suitable nose configurations,
new design based on structural, aerodynamic, and production considerations, are outlined
for Rascal missile groasing 11,500 pounds. AN/APQ-7 radar will include triple-tone cir-
cuit deemed essential for attacks on land targets. Flight test reports are appended.
# Target seekers, Electromagnetic (92000)

s AD-B805 023
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i T e = - .
l warsoc (5K a) £aeney %Tﬂ]a L573
‘ DIVISION: Oulded Missiles (1) {(CRIG. AGEMCY NUMBED

Evans, John H.
SECTION: Design and Description (12) BUIR &
CROSS REFERENCES: !Mssiles, Guided - Design (62909);
Missiles, Guided - Runge (63550); Missiles, Guided - (™ mviow

) AUTHOR(S) Structural design (63700); Rascal (62909);*
] AMEQ, TMLE;  Rascal air-to-ground guided missiles - Sixth bi-monthly progress report

! FORG'N, YILE:
‘ ONIGINATING AGENCY; Bell Aircraft Corp.

TRANSLATION: =
COUNTR! GE [FORG'N.CLA . S.CLASS. | DAT AGES | ILLUS. FEATURES
U.S. Eng. : Se-~r. Apr'h7| 79 llh photos, diagrs, grapha
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v Design of eupersonic guided miesile with range up to 100 miles is discussed. Studies
are continued on effect of ogival nose angles on missile range and curve of range versus
' angle indicated optimum range for 35 degrees. Concerning suitable nose configurations,
new design based on structural, aerodynamic, and production considerations, are outlined
for Rascal missile grossing 11,500 pounds. AN/AFQ-7 radar will include triple-tone cir-
cuit deemzd essential for attacks on land targete. Flight test reports are appended.
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