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I. INTRODUCTION

KINGFICIER nmu are radar-controlled, subsocnic, mediun--

range, jet-powered siles intended to dsliver an osive

;Inuo htu waterline u'tt% t:ru‘:tl. oar KING-
ISHER models are under

characteristics are as tonm?.n ' s luguishing

Nodel C: A ult-honu{‘ureurt-hmcm missile of about
4000 1bs. total weight and s maxiumum low-altitude
Tange of about 20 miles. This model 1is being de-
aigned for release from currently available air-
graft and to carry currently avsilable torpedoces,
in particular the Mark. 13 and 25. 1t 4

pected that the neuu;t:c homing torpedo Mark 21
now under development) could also be carried with
ainor modifications to the missile structure., It
i1s intended that this model be released from air-
craft at low altitude near meximun rangs of radar
Ty e, T sl
s an sive rge of a o
is to be released from the missile 'uh‘i’n a fu'
hundred yards of the target and is to complete its
rnn under water.

The Model C KTNGFISHER 1s considered primarily as
an interim test missile to be used for ths develop-
ment of wvarious components which are ultimstely to
be employed in other KINOPISHER Nodels.

A self-ho aircraft-launched missile of about

3000 1bs. to e

range of about 20 niles.

i..h:tﬂtlgl 2 p{:-rﬂy in size and 'mlond;t The
er 18 toO a hnll.ug torpedo . Pro-

sulsion engine built into the torpedo boiy

a modified Mark 40), The explosive charge will

be betwesn 200 and 400 1bs,

A e_n&:ﬂdd. ship-launched missile of about

2?201&. otal we and 20-mile imximum range.
er launching, the missile will maintain an

altituds of several hundred fest. The warhead

is to be the Mark 35 deep-diving sonie-ho

torpedo now under development, The primary ots

are lub-:nd submarines at r;:;;: from me°°

within a few hundred yurds. axpec

the nissiles will also bde effective against surface

oraft,
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Model F: A » 8ircrart-launched missile of about 1300
1lbs, to weight and range of about 40 miles.
The warhead 1s to be a S lb. (lpwcx.) unge-
bomb, now under development, The pl m&
or
the uir tn

IMch :timg tmﬁi ect
wter a oon on ory
. nnd i1s intended to strike ship targets be the
wator line. Proper fusing will also cause
effactive damege when th. charge 1s detonated
near the ship he homing system for this
migeile willd prohb:l.y emht of two stages:
full action for the latter v:{h the
aux-

missile trajectory and passive
1liary target 1llumination for initial part.

A common feature of all KINGFISHER nissileg(other than
those Micutod abon? is that they will a ach the g.t
at low altitude (about 200 £t,) in to lessen ti
erobe of detection by radar, and intorcopucn by antie
siroraft fire, Another common tlature 1s tha 1 models
release the payload from the airframe just pri.er to or at
the instant of wter eatry.

The development of mwxsm weapons is the res t 3
Bility of the Bureau of Ordnanc 8, Navy Department,
During the current quarter o the KinaP i prograa has been
rovigsed and adjusted to include the requirements of other

service agencies. For example, the operational requirements
Lood to meat the needs

of the Model F KINGFISHER have beon expanded
and one of tm latter's donlop—nt

- of the Army Air Porces
r-oﬂ.itiu has baen sted in the KINGFISHER

sddition, developments from other guided missile ce-
are boing utilized in so far .as pon:h:l.e for
the guidance-intelligence system

missiles. PYor example,
inder develo t by tm Mavsl Research laboratory for pro-
oot HORNED adapted for use uth M:it B xm:{.xsm,

Lﬂ the uqm-rmif' rocket developed

under investigation ag an ntuil ponr fror Modal C
KINGFISHER.

Rosponsidility for technical direotion of the KINGFISHER
by the Bursau of

developmentsl program has been uuind

Ordnance to the National Buresu of Standards, Work is centered

in the Ordnance Jevelo Division of the latter agency.
with the development of major phnea

Othar sgenoies involl
or components of the KINGPISHER weapons are as f
Power phnt developnent and

Bureau of Aeronautics:
advisor on asrodynamic problems.
Advisor on operational requirements

Ary ur Poraess
test

and serodynamics, participation in fie
(PEORERRe L L .l L

- -

.
2% "l

P

e e e

. e .
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Naval m rut.shtion « Caincoteague, Va.s

Naval Research Ladoratory:
intelly for Nodel B.
Fost Plob produstion of Eodess
uction
Goodyear aft Co, =
MDonnell Airorsft Co.- .
Fairechila ~ Power plant for Mbdel C.

Committees to aid in co~ordinating the work of the
above-mentioned sgencies are now sst up and the
struoture of these will be showm in next progress report,

The major devel t effort thus far has been on Model
nmf s:mom model is the only KINGYISHER

%u{. ugg i gurnutly anuabhiztrhud, e&mutnuc:n of

effort on [ s an exped: means

by £light m;::ﬂmt componants for aﬁ%!ﬂﬂ

nodels 4n sdditionsl spproximmtion to ultimate cbjectives

or-type airframes. Powered nissiles

oven of an interin design are not cted before 1948, but

in the newtime much valuable information on navigstion

“mﬁ as ’;n.g. stabilisation and control systems is being obtained

In the tollai.:’ sections of this report, the current
ess and status development are presented under the

z:z.nu Airfrane, Nevigation, Intelligence, Stabilisstion
and Gontrol, Pupuiuon. Electrical au:g:l;, and In~
Under ssch hesding is a tei sumnmary of

ollowed by s mors detailed resume of current
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II. ATRFRAME
STATUS OP DEVELOPMSNT
There ars three

l of KINGFISHER afrframes now under
devalo t, (No wor

frams bacause th m!uu'l ::vﬁm“i.: : th: ﬁg li, .g;
* not 8 efen
advanced to fix dimensionsl re aments for the a

The des eaaﬁnnnm of the Model C mmm

o extensive teats on a 1/6 .aea
tunnel,

8inocs the design configuration was determined rm
ssrodynamic tests on a 1/6 scale model, it is rhmd
] lodoln.

np&;rnt these data with tests an larger m
Yo ond a full-scalc model is now being bduil
shops of the Natfonal Bureau of Standards. It u m

about B0f complete; date for ccmpletion is August 1, 1947,
Facilities for tué " “ !

s on the full-scale model are toc be

od hy the Bureau of Aeronsutics, v{lbcgrtmt.
:: mnnt these facilities are not availa cause

other test zopam| therefore, the Bureau of Aero=-
nsutics has o emenits to uk. tosts of a 1/2

wo Model C XINGPI in the David 'rlylcr Mol Beu.n.

David Taylor Model Basin will conatruct ¢
for test rlu. In addition to dntoru:lniu tho
mm-io 1{ght characterisites, it 13 ho to nhs
prel investigation as to

:& :: inlet ducts for proposed hirchﬁd twho—jot

Photographs of the 1/6 scale nodel wers shown in
Pragress Repart No. 2.

Mark 15 glider airframss (the initisl airframe for
the now obloleto Model A XTMGFISHER) are being used to
£1ight test various components.

2, Model B.

The development of this tyso is m the early study
. the OGoodyear Aireraft Corporation Several
o:;g;gatlm have been prouneod for oen;uouuan.

3' Model F,

The development of ths Model F airfrawe has been
recently assigned to the MeDonnell Atrcraft Corporationy

m-)o

has been
model in the latiml Bureau of Standards® -ix-!'oot wird

PSS Sl 4
o

- —
e
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and have oompleted lixinary astimat of oversll
mg‘zammsotmm&on.auhgv)

ign configurations for the lModel F, from
whiok drawings are being pre torav:ndtm-l
model ;were made at Nationsl

CURRENT PROGRESS

%- With the o etion of the wind tunnal tests
on scale model of MNodel C KINGFISHER dncribod
in the last (11 roport d:xuu:lcnd speeifi
cations for airframe wers ﬂxed (8ee ba.mcgnyu-
cal reference No, 2). These were transmitted to
°°°"’n.."’ tinecsing drovings f "’% % ating this air
m s for fabrioa » air-
nht:l.fmgt 18 expescted t 50 of these air-
trnn un be manufactured for uo in field tests.

Prior to tunnel test with the Model C airframe
mentioned in Parsgraph II Ab.l), mok-up mtu.htion

de to determine clearances

Because of the split mnen the lodel C sirframe,
it 1s 4 t0 have one ocal cord connsctor lo=
cated each wing root. This arrangemsnt is being tried
to obtain s redustion in size of the conmector,

mde to uuﬂuo the ca gle:lt of
% gallons to 3
e in case the
predicted,

It has besn decided that the sltimeter aneonnu for

use on Model C KINGPISHER cannot be mounted within the
's strusture.
Consideration 1s being given to the use two dipoles
mounted on the lower o8 of the two vertical stabi-
lisera, If this is table electrically slight
change'in the stape of thess stabilizers wlll have to be
The change will not appreaiabdly affect the

urod,nuac characteristics,

W - Two f1eld tests were made in My
are e L0 teat the release systems for
L nﬂ.n! t. ﬂn!: and nose section from the t 0,
t'ﬂ:htl =29). Details of the tests fo .
On Iy 20th, two wnits using SWOD JMark 15 sirframes
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(numbers 9 and 10) with SWQW (Radar) Mark 2 (BAT) were
dropped against a corner reflector. On both units, the
and nose section release nmechanisms were od,
These were uctuated by a rangs switch in the radar
equipment , set to operate 1000 feet from the target. The
tail sections of both units remeined fixed to the torpedo
in an attexpt to aid in the stabdilization of the torpede

Both units made very good flights and had very little
asimuth error, and both appeared to be headi
nhortofﬂul t at the time the range swi
The records obta from the cameras in the units compa
vory well with records of previous tests made with 1denti-

oal equipment,

A bomb shackle release system was used on wnits 9
and 10 to release the wings., The nose gections were re-
leased from the torpedo by two methods., Om Unit 9, the
nose ssation (eonta homing :;umt) was aod
to be released by the operation latches actusted
eleotrical solenoids, On Unit 10, the nose section was
arranged to be released by a cable comnecting 1t to the

mmu; as they si:ruto fros the torpedo, mechan-

operate a spec latoch on the nose,

From a study of 16 mm piotures taken of the omnung
of the releass systens, it was found that an both ts
the wings falled to separate from the torpedo except for

quarter of a second od, immediately after the firing
the radar range switch, when the tr edge of the
s 1lifted about two feet above the tor e The leading
es of the wings d4id not lift from the torpedo,

This wing action was nfguon osused ty the elsvons .
in a str glide lro- ion oh made a sufficient
of the center of 1ift of ties wings toward the rear
oause the trailing edge to 1ift up, decreasing the
of the wings and holding the leading edges of the
domn on the torpedo,

Pactorily Cee Se e complotely soarete frou’ths torpeds
as was @, ) L]
at the time of landing,

The nose section on unit 10 did not separate from the
torpedo because the failed to 1lift far encugh off
the torpedo to operate cable release nechanian,
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I1I.
G2ATU8 OF DEVELOPMENT

Progress reported under this heading includes overall
tem studies 1lving intarrelated features of the airframe,
guidance~intelligence and methods of stabilization and
. eontrol, Currently scast work ﬁrtnmm to gsneral na tion
problems is being dome op the flight simulator. This instru-
oent has been degcribed in carlier reports, Work done to

. date is aﬁ;nublo primarily to KINGFISHFR Mddel C but is in-
portant also to Mcdels D and F.

NAVIOATION

I

. oga;nl ana 1;:1 studies have t:: t: th: egnclu::nt:hnt,
] n acourate homing on moving ots, lead ¢ ation
is desiradle. IHowever, flight tests aj‘ld lim.‘htor studies
havs shown that the errors with lead computation may exceed
the errors of a purauit course unless the missile is extremely
wall stabilised. An optimm system may include pursuit homing

over most of the fligh th with lead computation applied
only near the end of thop;n;ht. .

As described in ypreceding reports, the KINGFISHER Flight

8imulator is essentially a device for solving the oquations of
sotion of s nissile and it reproduces in the hbonzo“‘a the

behavior of the misaile in f t, Many actual missile compow
nents such as gyroa and servos are included as soxmponents
of the simulator when any given massile ormance is tested,
Many studies such as the 4son of the effect of different
control systems used in the BAT* missile on bhoming accuracy
have been completed., As tests have progressed, numercus detsils
of the simulator have beon modified to improve the ascuracy of
similation, It is now felt that similator results compare very
well with those that would be obdtained in field tosts,

B. CURRENT PROCHESS

Progress has been made with the KIKFISHER Flight Similator

in find out the effect of add:n&lud navigation to the
homing path of missiles ‘of the XINGFISHER type,

Tosts with the aimulator have conclusively demonstrated
that, bdefore the pursuit type of homing can be altered with
very much advantage by automatic lead computing devices, the
stabilization rmst de such that there is no tendency for the
houing path to exhibit an oscillation., Any oscillation in
the miasile path will be accentuated by the lead device. Then,
even though average value for the misses will be ssaller,

e project 1s many respects bdas cno’r '3
work on the BAT ject. (8¢e prior progress reports). BAY
m:nuwdhug posut have besn and still are being

on'li{g. assist in the testing of components for KINGFISHER

.- e RN PR
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the incrsased dispersion of the misses adbout the target will
have nade the tion of lead \ndesirable,

With the f1light simmlator adjusted so as to r-prum
the BAT airframe, (SWOD (Air Stadiliser) MK 13),
stadilization cmfuuntim ware tried, Most qlto- tuto‘
414 not have in of "gourse stadility" to mske t
addition of lead desirable,

The best results using a lead computer were obtained with a
modified BAT servo (SWOD (Control System) Mark 18).
the servo was mcdified so as to remove a long tocatm tine
constant in the intelligence circuits, the nissile
Mdnspnhobtcmod oltholmhw proved to be very
saooth with no evidence of ocsoillation., When a random error
s lnt'rodmd in the tggot pou‘um, the -hnuo would ocorrect
its path with no oversh ue of adding :!n
tion was tested with a simhtd nﬂ.uuo valnei.ty of (Y
per houwr and simmlated tnrnt velooities of both 15 s per
nowr and 30 ulnpu'howa :.’Lam“ to the missile path,
nlauty of 15 howr, the aw -d.u
ot behind th- tu o A nnvuattoul
factor of 1 (mut cmn a lead fsotor of 2,
u o xiss was about thntmotgmuthu
sotor of 4, the nuo onﬂhot making the average miss
;gcut 5 feet shedd g the tarn:i' r:r ::‘ v;}::ﬁis gt
ailes per houwr o mo s for a or m
about 200° feet beking tbe

ot uthsludtlctor
m,_.s..m.mem':! enind -ufu

A e A S i "

ot
ctor of 4, the aver niss wes abm fut. The mﬁp—
through by the xissile to the sngle turned thrcugh by The
sile ]
m% the missile ::‘:l.ta course, For IH of the
ubon tests, the dispersion the misses was very smsll. When
un new of infinity was tried, which is the case

Wm'c
Mjut-nt- wore the same,
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IV. GUIDANCE - INTELLIGENCE
A. 8TATUS OF DEVELOPMENT

and D KINIFISHERS 1s ”'&':.m"‘“'.a“'pmsgf““‘“ ‘:'m."’“:"-w." 10

s an X- radar
for asimuth with supplemental altitude control, Ths equipment
danlord to date 18 based on earliar work on the now abandonad
Modal A KINGFISHER, a glider missile, The intelligence system
for the Model A provided homing in both asimuth pitch and

has been descrided in detail in gnum ress reports. The
antenns was a four-horn array with sequential, electronic switche

ing. In the Model C the antenns is a polyrod array.

_For tha Model E KINGFISHER a commnd system based on the
HORNET development by the Naval Research Laboratory will be
used, altitude being controlled by an altimeter,

B. CURRENT PROGRESS

1. Re r'_MlQMt_

.Lound X urth nen bR ; e
in the qmrtnrﬁ ogr'ess report,
tterns 'gh éooa |:tr can be pogurg witllxn t;h ui:tunI::.
a arp s shown o 14
u’mﬁd tlngr momgl.nu t:!oo the gain of present
can be packed into the same or a smaller space,
dme primarily to us all the aparture for both beams,
rather than using iong of the a ure alternately., The
anterma proper is considerably smaller, but can no longer
house the msgnetron, the klystron and Gha mixer assembly,
thus redusing the 'glt:h space gain. Soamning is sgain -’
oonplis 8 ] e ng
o Ahte the thase cosations’bebween the elemeits of the
array. The plumbing problems involved in gett the
gorrect tude and phase distribution across array
from both faed points are now dbeing worked out,

vap ot Fara it Fomd £o have Approximmtely the o

gonten ve been fo o have a

same characteristics as the old, at reduced ca:tr:! currents.
time is, of course, an exception; the reduced

wvater va content thens the recovery time to agproxi-

mt nicroseconds {compared to 4 microssconds for

the r tygo). No 1ife tests have been made, but the

24rst thres tubes installed in ths unit have no

failures in mrou-tdy 12 hours of operation, On the

other hand, firing voltage has shown a gradmal rise
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_PIGURE 1
ONE BANK OF POIYROD ANTENNA ARRAY FOR MODEL C KINGFIG!MHER
Complete antenna will consist of four banks
foraing an avproximatelv scuare arrav.
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in this period, which may make necessary a further increase
of the voltages in the gating circuit, which are already
inconveniently high. -

Development of othsr switch tubes is being observed.
One tn: wider the direction of NRL, is designed for
very ﬁ r-f breakdown voltage, so ‘hlt transmitter
znr can algc be scanned with this tubej such a tube would
& convenience in certain problems, Under the direction
of National Bureau of Standards, a second approach to the
low=power tube is deing explored, which wi{ll contain no
regonant elements, and which wild operate on low control
voltages, BSuch a tube would eliminate three tuning ad-
Justments and simplify gating problems.

W « The untuned mixer will be
rea or teat sho .

Further investigation of the transmitter-receiver
coupling in the multi-horn type antenma for the lModel C
radar has deen made. The coupling was considerably reduced

the local cscillator shielding. The remaining

coupling is so weak that rudimentary or possibly nc blank-

circuits will suffice for good minimuim range operationg

the decision depends in part on radome properties. Various
radone materials are now under investigation,.

2. Circuilt Development

- ience with the twelve available
1= [} t er contract shows that elimination
of all, or possibly all but ons, tuning adjustments is
feasible. eat deal of work was necessary, however
to eliminate feedback from the commercially made sets a
common scheme shich weuld work on each ifier of the
twelve, Absorption in this task has limited further develop-
ment of ministure amplifiers, but the task is now completed.

e L a1 vely for £ilanent wifing
rigid ¢ cable, us ensively for filament wiring
in the six commercial videc units, has insulation subject
to seversl ocbjections. Dus to the center conductor moving
slowly thr the insulation by cold-flow of the latter,
shorts eventually develop at bends, Types of cable using
fiberglass rather than tic insulation are being in-
vestigated.

Further experience with the autometic range traciking cire
cuits has now been gained, especially since a roof set-up
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affording naturel targets with fluctuating echo strengths

has beccne available, A brief summary of the status of
this portion of the development follows.

The tirst ste
irouit s

in the devel t was to build a track~
o to that used in the BAT, with the
T7% aise tubes, and with constants modified for 0,25-

. erosecond pdul rather than 0,7-microsecond ses.
This circuit used a delay multivibrator to set spacing
betwean main bang and unt: gato, with a double cathode

. follower memory oirsuit, into which information was intro~
duced neoa tubes, This circult could not be made
to traock 0,25 microsecand pulses,

Two different circuits were then developed, either of

which would give good tracking and The #irst

[ two atal osoillators, whose relative fnno
e rate determined gate position and velocity.

The second was s delay multividratar eivcuit, with a

single cathode follower memory circuit having special dias

foaddack features so that the tube slways opera in a

low g}d ourrent region, This second circuit was chosen

for firat sxperimental models, for reasons of ocqnoa.

It was found necessary to use d~o on the multivibratér filse

mant to eliminate the last traces of gate jitter. In using

the aultividrator oircuit, the number of counter stages

required to get down to the repetition rate when uun!

a8 orystal stabilized coscillator was reduced, Bufficiently

1:. frequency orystals are not available to avoid counter

stages.

Experience now shows, howaver, that presently available

794 tubes for the memory oircuit may not be adequate. If,
in place of the usual oriteria, cne selects axcessive grid
current s the life test onds’oint, tube types tested to
date have short lives, Grid current in n-or!t;ub-

R biages the velocity memory strongly. This same difficulty
Yoo requisanents made sossible by the longar puise; A

r nen e s ar . ‘ .

tubo.iéaagﬂ'ﬁ which was mqutc was eventually developed ; .
4in that case, At present, the situation is further 3 :
ageravated by the wnavailability of tubes made to JAN

specifications, only “commercial® grades being available
on the market,

i
Seversl appraoches to this problem ars being explored: .
a. Tests on further T5, T3, and T7 tube types. '

———

b. Circuit developments to reduce requivesents an
nemory tube.

0. B8impler counting cirouits for the dual-oscillator
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schems, This circuit also requires a mescry
oireuit, but qualitative analysis indicates that
input htedmo requirements may not be so
atringent.

The tracking gate system has been altered for the pre
se af eliminat an sdjustment, Previouwsly, two
tron delsy line cireuits were used to genarate the
early and late gates, The thyratron grids were triggered
to,;:hc by a sawtooth wave form, and the gate spac
sdjuated by controll the blas on ons thyratron, Develop-
ment of a compact, quality delay line has made
possible the eleimination of ona thyratron and of the bias
adjustaent, the late gate being formed by simply delaying
the early gate, The line occasions slmost no deformation
in ntclvg. form, despite the narrowness (1/8 miorosecond)
ALLOr,

3. Power Supply (Blectronic); and Other Developments.

c kpo;:mu g‘. the congnotor assignoed “ﬂu ;c;pou:bui:?
oF pac 400-cycle power su . as to
diclt: mﬁh{h power supply will .op the space
allotted, Thus the dimensions in the mockup motog:pla

in the previous quarterly report.will de those of radar.

A new ponitor design, allowing for expanded sweep
presentation of the data, has besn completed, Five wmits,
and power supplies for same, are being constructed by an
associated contracter.

The Bureau of Ships is phﬁ.ntru contract for the
devel t of a modulator thyratron, with specifications
n:&o or XINGFISHER use, and to be smaller than the 4033,
T latter 1s now, by a considerable margin, the lar
tube in the set, However, space has been nilottnd for 1t
in the present design.

4, Altimeter Development. .

The altimeter for XINGFISHER is now under development
at Emorgon Radic & Phonograph Corporation, Agreement
has been resched en genersl specifications regarding
opsrational requirements, antennae typs and size, mownt-
ing of sntennee and physical sixe of altimeter,

The altimeter will be of the FM type operat on 2%0
megacycles with a deviation of 15 megacycles. ‘rn
of the transmitter will be a tely 1 watt. titude
information from the altimeter is a positive voltage which

. S whn v e . .

- e - ————— ..
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will de proportional to altitude.

Range in altitude will be covered in two ranges
namely 25 to 500 feet and 500 to 2500 feet with automatic
switch-over from one range to the other. A saturated
condition above 2500 feet will eoxist causing output signal
.iti to read 2500 rut when the vehicle is above that

standnrd dtpoh antennaé mounted under wing surfaces
nnrn to axis of vehicle will be used on lModel C
ISHER. Another possible arrangement would mount
ths antennae on ths edges of the rear vertical stabilisers.

Rt - Lol

TN 1 e ke R

The altimeter under development should be satisfactory
for KINGPISHER "Mddels B and r, smll revisions being
necessary for each model

The contmtor feels that one imental altimeter
nddt - can be dslivered in Octobu- xg; for preliminary
[ T )7 9

%5« _Othar Basic Systems.

The progreas roportnd in previocus sections has referred
largely to wozk on the radar for Model C. This is the
sans basic system as will be employed in %1 Ds different
systems ars required for lodel B and Model P

luhll:.stohoaoo-ndnt with command guidance
m tho ny since there ~visible target to
" Investigation (not yet o
ct th. ltnm of systems already in
devel t elgewhere. A variant of the HORNET systen,
modulation of the pulse repstition rate of a
tncung radar, at preaent looks simplest., Although
mi e channals are uquu-od. it has bsen requested
that a ttn-e!uml systes be designed,

Mbdel T has romt:l.y had a considerable extension of
its required homing r s in order to include Army Alr
Yorce requirements. ‘l‘bh nltor- the ougiml plan to use
s miniaturised Modsl C radarg it dou no likely
that any aotive aysten of sise and weight appropriate to
Ml ¥ dimensions val deliver ;):o i-amo rt ;3"22 I-:;-'

nﬂdnmn‘nsac ve homing also upattractive
would then require complicated target acquisi-
tion oh'cu:l.ta. The possibilities and limitations of a

C At o o o -
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ssive homing head, with target illumination furnished
C; the mother plane, are now dbeing studied.

6, FPleld Test Results on First Prototypes.

A variety of flight tests in the special experimental
e have n made. Regults were limited on two scorest
he inverter, convorting the 24V dc airplane aupply to 800-
cycle a-~c was found to be faulty; and eloctronic power
lugply converting the B00-cycle a-c into the radar voltages
had insurficient regulation,

The first fault was eliminated by replac the inverter,
The second was due to the transformers used; thesa were
60;::010 um(tl.oﬁersad nt;“ found th:t the correct d-¢
vo es were vered with an 800-cycle primary s:gplv
what 5;- not noted until later was that this was ac eveg
by the regulating system although transformer voltages
were considorably out of line. The regulating tubos had
short life and gave poor regulation under these circum-
stances, A new power supply with 400-cycle transformors
is now at hand,

No complotely satisfactory runs were made. However,
experiments were comploted gshowing that none could be
expected in the plane with its prosant radome.
phenomenon of distortion of the radar width curve by the
radome was obscrved to take place with the airplane randome,
as was feared. Steps are being taken to find a supplier
for a new radome for the airplane, In the meantime, it
has been found that cortain of the BAT radomes are satis~
factory. Consequently, preparaticns are being made for
further tests with the radar suspended outside the nir-
plane in a modified BAT airframe. The ;nparatiom are
xix:n;lv complete and early resumption of flight testing

oreseen.
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V. PROPULSION

A. STATUS OF DEVELOPMENT

It is estimated that a propulsion wnit adbout an
800-1h net thrust will be required for XINOFIS nissiles.
Major consideration is being given to a turbo jet for the
Model C. Developnent of this item will be supervised g{.

s Final fonr plants will probably not be avatila
948 and consideration is being given to interinm
ovide powered missiles for test
oomrun? « For this latter purpose, considera-
tion is e given to the acid-aniline rocket motors developed
for Project and to the liquid oxygen-aloohol motors under
develomment for Project METEGR,

Proeliminary design studies of configurations for the Model
F KINGFISHER were made by lcDonnell Alreraft Corporation.
Calculations indicate that when using an acid and aniline motor
of the LARK. tyr it would be necess to exceed the specified
maxisum weight for Model F (1300 lbasr{y at least 100 lbs, in

order to obtain the performance required, For this reason
and becauss of the undesirable characteristics of acid and an
aniline from the standpoint of safety and logistics, it was
decided to study miss configurations employing pulsejet
ropnluon. Preliminary indications are t 4if an ll-inch~
iameter partially-submerged pulsejet is used and the missile
is designed structurally and aerodynamically for speeds of 500
imots, a level-flight speed above the specified minimum of
300 lmots can be assured. Although a speed of 500 knots
cannot be assured at this time because of the present lack

of test data or adequate theory on sjot performance at
high s s indications are t this speed is feasible.

Pr studies indicate that the aissile would weigh between
1100 and 1200 1bs,
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V1. STABILIZATION AND CONFROL

d. STATUS OF DEVELOPMENT

Two methods for stabilizing KINGFISHER wissiles are
under investigation and compoments for sach are under develop~
ment, One method stabilizes the missile in pitch and roll
through use of a gyro vertical., The position of the reference
axes will be controlled by radar error signals, A second
method is to stadilize in pitch and yaw by means of a free
spinning on the axis of roll and to stabilize in roll
means of an angular accelerometer,

The radar antenna will) be stadbilised along the line of
sight to the target. Stabilization to within 1/4° without
hunt is desired. A mockup of the Model A antenna has been
stabilised in the laboratory.

8. CURRENT PROGRESS
1. Flight Tests of FPast Elevon Control,

May 21, 1947, two 5WOD Mark 9 uod 1 units Nos. 1209
o& against a corner reflector to deter-

-

On
and 1&2 were test
nine effects of a slowor elevon motion on the flight

g_h;lr’ctoruucs of a SWOD Mark 9 Mod 1 (Flights X-30 and

Both units were standard test units with Mark 18 Mod 1
servos excapt for a slower eleven motion. Unit 1206 was
adjusted to operats at 13).5 degrees per second and unit
1133 was set for 25,9 degrees per second, These speeds are
respectively approximmtely 1/5p:nd 1/3 of ths normal speed,

Both rlights appeared to odservers to be no different
than flights made standard wnits, 4 32-mile-per-hour
cross wind caused the gliders to turn sharply as they
neared the reflector.

Unit 1206 was perfect in being only 3 feet long
:n range while passing 125 feet to'the right of the reflec~
(o) JY

Unit 1133 approached the reflector a little higher than
unit 12063 and while passing only 45 fcet to the right
of the re: or, it 205 feet long in range.

Tho cameras in the glider 1206 were acciden run
before the time of release and no records were obtained of
the flight. Records were obtained on the test of 1133
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!
and no great differences are noticeable except in the
curves showing elevon motion, when compared with records
[ . of tests made with standard lrk 18 sorvos.

2, Antenna Stabilization

The clutch-operated servo systenms bo:a dovele&:d by

. Raymond Engineer labhorataries, Ins, by F. Shepard
are in the final assembly stages. Bdtl': clutch mechanisms
have been bench tested, and show frequency response and

. output torques which are much better than required. Mock-

\ ups of both systems have bdeon built and studied for space

egonomy, accessibility, snd provigion for radar mounting
and adjustment. It has been found possible to use a comnon
aluminum gimbel casting for all three systems, and the
problen an interchangeabdble mount 1s now de studied

The reversing-notor-operated system being devoloped at
National Bureau of Standards is now in operation on a full
sized dumny antenna and mount, with the gyro sounted on
the antenna, Preliminary tests show a maximum stability
error of from 1/6 to 1/4 degree for rates of pitch and
: yaw in excess of any anticipated for the XINGFISHER., There
. is no apparent interaction between the pitsch and yaw sensing

and controls, Either nmotion can take slncc separately or
both can occur simultaneously without disturbing the direc~
tion of the antenna, The system also appoars to be in~

dependent of roll. However, more teats sre needed to con-
_ firm these results,

A slow drift has been noted when a constant torque is
a od. This 18 due to the self-srecting .groportus of
e Mark 18 Gunsight Gyro. Whether this effect is more
objectionable than the random drift of a true free gyro
is to be determined by test.

. Figures 2 3 show two different views of the test !
setup. The d& antenna is mounted in a ginbal which
1: tnﬂi:n 1; noun 7 1xfx tt:: tubu.:.ar ut;:l rom;d rr:n;o “2

. shown igure o rter ess Repor . 2.
The servo motors are ummtgld‘oa t:!ll!a a:r the whgg.e agssembly
is mounted for test purposes in large gimbals as shown.

The gyro and its associated pick-ups can bde seen pro-
truding through the ring type gimbal dearing in Figure 2.
In Figure 3} the two servo motors and their associated gear
trains can be seenj the elevation control being attached to
the antenna ginbal, and the asimuth control mounted on the
frame to the rear of the antenns. Both channels of the

oo —— o — o = -
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sServo auplifier are contained in the sxell chassis sitting
on the test stand base board.

1s t::ohb:lw the most muzgm romo w system
m‘w m“ on §yro . O

electria pick-ups described and showm in r.tnu%tot the
pravious report wers. satisfaotory for short periods, but
poved to have v pocr long-term stability. 4s a result,
new have davised utilizing the change in

4 frequenay coils, The principle wes £irst
on| “:t ‘l: ionsl Bursau of Standards in a sensitive

e

cuit. A-schemstic circuit diagran of the
pick-ups is given in Figuwre 4.

The sensitivity of this ocircult is excellent, ZIhe
it now in use has a sensitivity of -ggonmtoly 80 wvolts
gr when connactad to a l/2-peg lcad

o Jo creep
of the pisk-ups has been hoted, and changes
sensitivity n-oupg:y tg’day are very s .

The great sensitivity and high voltage output of these
plok have nade possibls a greatly simplified serve
uan‘tl:r. rhcgg:h-wnliual:tanthort ckeups is
iz_‘:’.ﬁ‘“‘,{m“mzﬁ'&%‘-‘ N aner ia turm, oentrol

8. ' urn, con'
the saturation current in pagnatic npu}hn m&h aAre
Q to the control phases of two-phase, low inertia
o Raatwork direotly across the pick-ups ampiified
oa ns across Upe AR
Sy e e ana Ted to the Doraen ¢oids of Lne GabS 4%
Al&ﬂ‘tll tubss, A oirouit disgram of the experitsntal
set-up is ahown in ¥ig. 5.

A sstup is ted for deteraining the frequency
Tes and atability ths overall servo system. Sush
testa a¥e in progress on the National Bureau of Standards

and Raymond systems, and ars contecplated for thes Shepard
systen, ‘

" Because the ~aligning properties of the Mark 18
(] a p when cabls tarque
is & ars now wndey
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3. iain Control Servo

The e=goar olutch degoribed in Quarterly
Report No. < 18 now completion, tthho that
“::unootutlmthu pe can be started in near
[ ]

The Reymond Enginesring laboratoriss have under

wﬂtmm&mmu,mn:wdrtm
an axternally ched wind-driven

type. anm.mwmmiivcutrmtd
version of the dAifferential clutch desoribed previocusly.
National Burssu of Standsrds is develo the air-driven

tuwrbina for thia a tion, r.a. pard is also build~
Luamt:pd- smofurthouinocrtroh. It of

’ ﬂf M?&lmmmtdsmumh

VIIi. BIECTRICAL PONEIR SUPPIX
&, 8STATUB OF DEVELOFMERT

nr.eguwnuc& is deing givem to m-drtm aht:.tﬂ.ea
power uocuuz o] ting
raday and auﬁ% and contred congtant-8|
windaill has bundcnhpdmdtutd uth. hboutory
satisfactory results, Loontn has been let ortmcou-
aﬁatm of fifty of these -m-m. generators for flight

rogulatol burbine shdoh would pecart mewating of the vewer
™ wo moun
Fo and drive inside the ﬁ’gnu-:mln muumm.
iy iy St W =
ca a
the use of the extermally mounted umz.m
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ViII,
STATUS OF DEVELOPMENT

The instrusent system dsvelopsd for BAT, with soms im- s
mvunuu, is used for t tests, This system :
S oo o og f amess sLihda the Bgetla ot T

’ » ons for o o o
Bethods, The cameras within the nam are enclosed in
rugged cases to preserve the regords froa darage caused
impact. One camora photographs an instrument

and ’
othar the view directly ahsad of the missile. (See bi ’
cal reference No. 1)?1' hliographi~

Telemstering systemg are under investigation for future N
£1light tests, In conformance with the general service policy n
of reducing the znusber of talemstering receiving and recording ;
systema required at Grounds, work on an original tele-
mnetoring systen for KINGPF has 5.-: abandoned. Considera~
ttonub:{n; vel to the Fi sub-carrier system of AFL and
the puuo-tui on modulated system of W&m. A conolusion

has Dot yot been resched as to whioh system will be most
suitable for XINGYISHER.

INSTRUMENTAT 101
' 3
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