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1. ABSTRACT.

1-1, It is the purpose of this report to supply general in-
formation on a type of Window suited to use in theatres of war where ad-
vance information of enemy radar frequencies is not ordinarily available.
This type of Window is designed to satisfy field preparation require-
ments, to be readily stowed or shipped and to handle and disperse
efficicntly. The results of tests of many types of Window to determine
package size, dispersion, rate of fall, effects of polarization, effects
of temperature, methods of cjection from aircraft, and practicability of
ejection by means of shells and rockots arc given. The recommended
design has been accepted and is described in Appendix 4, General dircc-
tions for ficld usc of Naval Window arc included.

2e INTRODUCTION.

2=1. The work on which this rcport is made was authorized by
BuShips S-S67-5(92L) Scrial S5-920-5123 dated 6 July 1943 to NRL assigning
Problem S15R-S. Other references pertinent to this rcport arc as follows:

(a) "Reflocting Material as a Radar Countermcasurc” - NRL
Socret Report R-2022 of 13 March 1943.

(b) "Rosonance Tosts on "Straw" Reflectors" - NRL sccret
lettor S—-S67-5/RCM(378) (GFM) Scrial 1713 to BuShips dated
27 August 1943.

(c) "Tcsts on Window for Radar Countermcasurcs" - OpNav conf.
1;1- Op-20-5-l/dca(SC) S67=5 Serial 01126220 dated 6 August
l 3'

(d) BuShips letter of intent NXsr-26737 to Standard Rolling
Mills, Inc., Brooklyn, N.Y.

(e) "Usc of Window" = BuShips sccret letter S~567-5(920=Dh)
Serial $-920-07787 to ComAirPac via CNO dated 7 March 19H4.

(£) "Rocket Window Test" - NRL sceret letter S-S67-5/RCM(379-J5K)
Serial 2717 to BuShips dated 21 March 1944,

() "Rocket Window Tost" - NRL secret letter S-S67-5/RCH(379-WSA)
Serial 2867 to BuShips dated 20 April 194k,

(h) Comnaveu Inteclligencc Report Scrial X5134 dated 12
Dceember 1943.

(i) Comnaveu Intclligence Report Sorial X969 dated 17 March 194k,

(j) "Test Report on Doublc Tape Dispenscr' RRL Technical Report
4311-TR-6 dated 7 February 1944,

(k) "Test Report on G1106 Doublc Tapc Dispenser™ - RRL Technical
Report 411-TR-11.

(1) "6801 Airborne Cutter" - RRL Tochnical Roport 411-TRe5
dated 5 February 1944,

2-2. The fundamental principle underlying radar is the fact
that any material body having clectrical characteristics that diffor from
the characteristics of the propagation medium will reflect and scatier o
portion of the incident cloctromagnetic cnergy. The magnitude of the signal




returned to the radar receiver at a given frequency depends on several
factors; namely (a) composition of the target (wood, steel, aluminum,
etc.), (b) dimensions and shape of the target, (c) altitude of target,

(d) range of target, (e) the position of the target relative to the inter-
ference pattern produced by the image of the target in the plane of the
earth (or sea). The effects of items (a) and (b) above, which are char-
acteristic of the target itself, are combined in a single constant called
the cross section or equivalent relfecting area. This constant is a func-
tion of the frequency. Window is a material which has a large equivalent
reflecting area for its weight and bulk. Consequently its use is desir-
able for simulating targets, for blackout jamming and for "noise jamming".
"Noisc jamming" as applied to Window is the term designating Window inter-
ference of less amplitude than blackout jamming.

2-3. An intelligence report from Comnaveu, reference (h),
requests information for the Air Ministry of Great Britain concerning the
plans of the United States Navy for use of Window. Although this report
was in preparation at the time the communication was received, and is not
an answer to the request, it is felt that the questions raised in the
intelligence report, refercnce (h), are answered in the body of this report.
It should be noted that the United States Navy is in essential agreement
with the statements A, B, and C of paragraph 1 of reference (h). The many
turn "Diploma" type of packagc is not usecd. Widths have been standardized
at 3/16" and 1/4" (i.c. 4% mm and 6 mm approximately). The package design
is such that with minor modifications thc units can be used with the
"double tape" type, the "sausage" type, or the "ammunition belt" type of
dispenser.

2-4, Frec usc has been made of infommation collccted by other
research agencics. Theoretical reports and test reports by other workers
arc listed in appendix K.

; WINDOW.

3-1. Description.

3-1-1. "Window" is thec code term for aluminum strips backed
with paper and cut to approximately one-half the wavelength of the radar
equipment to be jammed. These half wave dipolcs act as reflectors to the
radar cnergy and when properly used can return cchoes and "clutter' sufficient
to jam the radar presentation or deceive the radar operator.

3-1-2. Many typcs of Window havc been uscd and tested.
The carliest types used by thc Royal Air Force were merely rcctangular
shcets of paper-backed foil. Thesc were aperiodic and affected all radars
down to a frcquency corresponding to a wavelength equal to twice the diagon-
al of thc shect. Large quantitices werc requircd for operation with this
type of Window. For thc sakc of cconomy Window was modified. The sheets
were cul into dipoles of length great compared to their width, the choiec
of width being a compromise between bandwidth and weight of material.

DECLASSIFIED



Further deveclopment led to very narrow dipeoles crimped down the center to
give them rigidity. In the 100 Mc/s band the length requircd for Window is
in thec order of 5 ft. To overcomc thc limpness of the forms of Window uscd
at higher frequencics foil was made into cylinders called "Straws".

3-2. Recquircments for Window.

3-2-1., The design and development of Window for usc by the
United S$ates Navy has been based on the fellowing assumptions:

(a) Window must be produccable in large quantitics.

(b) Available production facilitics must be uscd.

(c) Window must be available for all frequencies from 100 Mc/s up.

(d) Window will be used for both jamming and deception.

(¢) Window must be available at short noticc for use against
‘new (hitherto unreported) frequencies.

(f) Window material must survive hot and humid storagec.

(g) Window must occupy the minimum shipping spacc.

(h) The material itsclf must be dosigned and packaged for fleox-
ibility and reliability in usc and in final field preparations.

(1) The mechanical design must permit tight packing in rockets
and shells.

(j) Suitable mecans for cjection from aircraft must be provided.

3=3. Considcrations in Desien of Window.

3=-3=-1. The lcngth of timc that Window is effective de~
pends upon its ratc of fall, and (if it is falling from a great altitude)
also upon its rate of latcral and vertical dispersion. If the time of
fall is grcat, the Window may becomc too dispersed to give the requirecd
echos The rate of fall can be decreased by the use of light materials.
4A light backing, however, detracts from the stiffness of the dipolcs and a
compromise must be madce betwecn rate of fall and dispersion.

3-3-2. The failure of somc of the Window to dispersc
has been termed "Birdnesting". The undispersed Window falls in a clump
much like a birdnest. The cfficiency of a given typc of Window is propor-
tional to the percentage that disperses. The percentage of dispersion
depends heavily on type of package, materials of package, trcatment of
Window in manufacturing, stiffncss of the dipolcs, and method of launch-
ings Percent dispersion also depends to a minor degree on the length to
width ratio.

3-3-3. Thcorctical treatments on Window havec assumed
that the orientation of the falling dipoles is random. It is cxcecdingly
difficult to design Window that will satisfy this thecorctical assumption
with respect to the anglc the dipole makes with the vertical. The angle of
oricntation of the dipoles in a horizontal planc is truly random, hence,
if all the dipoles arec horizontal, the thcoretical assumption is valid.

For frequencics up to approximately 300 ic/s Uzndow matcrial fal;s 1n a
random manncr so that thc theoretical requigh

- >
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rcgion on up to 2,%0'0' Mc/s the dipoles begin to have a pronounced vertical
componcnt which falls more rapidly than the horizontal componcnt. The
percentage of dipeles in the vertical component has a maximum somevhere
between 800 and 2,000 Mc/s depending on the length to width ratio. Above
2,000 Mc/s the vertical component decrcases rapidly. At 3,000 Mc/s there
is practically nc vertical component; almost without exccption the dipoles
spin about an axis parallel to the long dimension and fall with this axis
horizontal.

3-3-4. In view of the forecgoing, it scems that vertically
polarized radars will scc the Window as well as horizontally polarized
radars cxcept in the microwave region. Special types of Window must be
uscd to jam vertically pelarized microwave radar.

4 TESTS OF WINDOW.

L.1. Introduction.

Y-1-1. The Window tests here reported began in Scptcmber
1943, Tests made previous to this date are described in a report, reference
(a), and a letter, roferencc (b). This report gives the results of pro=-
liminary tcsts using 10" x 10" shecets of paper-backed aluminum foil. The
Windov echoes werc obscrved at 100, 400, 700, 3,000, and 10,000 Mc/s. 4
complete motion picture film rccord of these tests is available. The
letter reported the results of bandwidth mcasurcments on the tubular form
of Window namcd "Straws". Thesc mecasurements gave a bandwidth of approx—
imately 11 Mc/s at 116 Mc/s for straws 1/4" dismeter and 90% of a half
wavelength at 116 Mc/s. This experimontal figurc checks rather well with
the approximatc theoretical valuc.

4-1-2, At thc beginning of the tests in Scptember
Window matcrial of thc following types was available:

(2) Samplcs of CHA and CHB and CHC from Radio Research
Laboratory.

(b) Manufacturers! samples of guillotine cut Window lam-
inated to several weights of paper and packed in
stacks of 200 strips 1/4" wide. ZBach 200 strips was
enclosed in a craft paper tube. -The strips were sec-
curcd at the onds by scotch cellophanc tope. Sce
Plate 1,

(c) Manufacturers' samples of Window 1/4" wide, stacked
200 and 300 high = 23 stacks per box. Sce Platc 2,

U-1-3, The following typcs of backing were available
in cither form of package, (b) or (c) above:

(2) ".00035 foil gluc laminated on onc side to approxi-
mately 30 1b. bond paper.

(b) ".00035 foil gluc laminatcd between sheets of ap-
proximatcly 30 1b, bend paper.

(c) ™.00035 foil wax laminated between sheets of 12 to

16 1b. tissuc,

(d) ".00035 foil gluc laminatcge

1b. kraft and 30 1b. bond
<

DECLASSIFIED



G A A 7

DECLASSIFIED

(c) ".00035 foil glue laminated betwoen shects of 110
to 120 1b. board and 30 1b. bond.

42, Preliminary Operational Tcst of Window.

4-2-1. Operational tests wore nceded to determine oper-
ator rcaction and to gain some information on anti-jam techniques. In
compliance with a Chief of Naval Operations request, reference (c), material
was prepared for tests at St. Simon Island, Georgia, and at Flecet Service
Schoel, Virginia Beach, Virginia.

4_2.2, The material %o be used was first used in a pro-
liminary tcst at the Chesapeake Bay Anncx of this laboratory. This Window
(1/4* x 20") was laminatcd between 12 to 16 1lb. tissuc and packed 23 stacks
of 200 to a box. The Window was cut in the box and packed for manual
cjection. A PVl aircraft was used to drop the Window material. TFirst
trials were made against the FD fire control radars Window cut for FD
frequency was dropped in packages of 4,600 dipoles at a rate of 12 packages
per square mile. (Effectiveness was judged visuslly and rcsults uscd to
plan the tests for CNO). The FD was unnble to detect the PVl in an area
bounded by ranges 8,000 and 14,000 yards and bearings 92° to 115°, The run
was monitored on the SG search radar.. Somc interfercnce was observed on
the SG, however the interference was not great enough to prevent tracking
the planc.

U—2~3. In theo sccond trial, material cut f or SG f requengy
was usceds The arca density of packages was four times as grcat as that used
against the FD becausc of the higher resolution of the SG cquipment. Each
package contained 18,000 dipoless  The Window was dropped so as to screcen
a destroyer anchorcd at approximately 3 miles range. The dropping pattern
was designed for b6 miles range and consequently the Window intcrference on
the SG "A" prescntation failed to serecn the destroyer. The amplitude of
the Window rcturn was too small, indicating that larger numbers of dipoles
should have been uscd. Howover the PPI prescntation showed good screcening.

L2, The St. Simons test was not run becausc of foul
woathers On the return trip a successful test was run at the Fleet Ser-
vice School at Virginia Beachs Radoars used were SC-2, SK, FD, SL, SG and
ASG. The operators of these cquipments were the regular instructors at
the Flecet Scervice School all of whom had had flcet expericnce. The operae
tors were not informed as to the naturce of the excrcise, but were mercly
required to plot a track on the aircraft. In cvery case except onc the
target was lost for most of the cxcreisce Obscrvers trained in operation
in the prescnce of Window had little difficulty in idontifying the aireraft
echo. Thesc tests support the claim that cperator training is the first
anti-jom countermmcasurc for Window. The multiplicity of returns confuscd
the operators. - Time was wastcd attempting to plot a track for cach Window
pPip.

i >
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Y3, Packnge Size Tosts. “

4.3.1. The number of dipoles to be dropped at a time
dcpends on a number of factors. The ccho from the Window must be approx-
imatcly the some in amplitude as the ccho from the target to be protected.
It is morc cconomical to drop Window in bunches than to drop it continuous-
ly. It would be possidble to produce a uniform density of dipoles great
cnough to achicve the desired protection, but it requires much morc material
If the Window is droppcd in bunches large cnough to give an ccho from cach
bunch approximatcly cqual to the ccho from the target, maximum protection
can bo achicved with a minimum eamount of Window. (The rate at which the
bundles arc dropped dcpends on encmy radar characteristies). Honco the
number of dipoles per bundle depends on the size of the target. The number
of dipoles per bundlc also depends on the frequency, the higher the fro-
quency tho morc dipoles requirecd. The number required is roughly propor—
tional to the squarc of the frecquency. In the centimeter region, the ef-
ficicney of Window falls off rapidly with increasing frequency and con-
scquently many morc than the caleulsted amount must be useds. The efficicney
of dispersion of the material is an important factor in dctermining minimum
package sizc. If a percentage of the dipoles clump togcther and fall as a
group (birdncst) a larger number must be included in the package to guarantoe
a sufficicnt number of frce dipoles. :

;
DECLASSIFIED &5

4.3-2, On 20 October tests were made to determinc num-
bers of dipolcs per drop to simulatc a medium bomber (PV1) at 100, 200, 400
and 700 Mc/s. The following valucs werc dotcrminocd:

Frequency (Mc/s) No. of Dipolos to Simulatc PV1 Return
100 25
200 100
Loo 500
700 2,500
3,000% © 20,000 to 30,000
10,000% 500, 000

*The last two items in the table arc the results of other tests.

. U4=3-3, On thc basis_of forcgoing tcsts, procurcment of
Window was begun by Burcau of Ships/gﬁggffication RE 134 8364, recference (d).
This specification calls for two typcs of Window material:

(a) CART - 10270 (200) (Scc Platc 3-b). The letters arc the
manufacturcr's designation. The numbers after the dash
arc the type designation. The numbers within thec parcn-
thosis indicate the length, tho first two giving the number
of inchcs, the third the number of cighths of inches. This
is a package of window 20" long containing & stacks of 200
dipoles cach. Dipoles arc 1/4" wide. The dipoles are
wrapped in 1-1/2" turns of tag board open at the cnds. The
tag board is not secured in any vay. The onds of the di=-
poles arc socurecd with scotch ccllophanc tape or gluc bind-
ing (nccessary for manufacturing facility). The foil is

gluc laminated between 12 1b.
— -
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(b) CAFJ - 10271 (600) is similar to CAFJ = 10270 (2 qé?;kccpt
that it is 60" long and contains 1 stack of BEiﬁﬁgolcs.
(Sce Platec L~b). The foil is glyfhiani tween & point
board and 30 pound bond paper, oRpEfyec Gipoint
boards.

4—3~4. A modification of the letter of intent of ref-
ercnce (d) was made to procure the 10270 type and the 10271 type cut to
longth and readyr for usc for training and test purpeses.

by, Dispersion.

LU 1, It is necessary that the Window packages open
without fail and that the dipoles themselves fall independently. In order
to determinec the percentage dispersion, four serics of tests were conducted
at Webster Ficld (an auxiliary to Naval Air Station, Patuxent River, Md.).
The method uscd was the same as that used by Radio Research Laboratory in
their tosts of dispersion of Chaff in order that results could be comparcd
directly. The plane (PV1) flew at 300 ft. altitude, spced 180 knots, dowm
thc length of a runway selected so that the Window would fall to the runway.
In cach flight over the runway a package of Window was dropped cvery 500 to
700 feet until six packages had been dropped. The Window that failed to
dispersc was recovered and placed in paper bags to be weighed after the
runs. Altogether, 512 packages of Window were dropped in the scrics of
tests. A description of the types of Window tcsted follows:

(o) CAFJ - 10270 ( ). This material is ".00035 foil 1/4"
wide glue laminntod between unbleached 12 1b. tissuc.
Dispersion was measured for 19", 93", 6-1/3", U_3/4" and
1-7/8" lengths all packed in the standard sloeve arrange-
ment (Sce Plate 5).

(b) CAFJ - 10271 ( ). This material is ",00035 foil /40
wide gluc laminated between 8 point board and 30 1lb. paper.
Dispersion was moasured for 60" and 30" lengths packed in
the standard slecve.

(c) 30 x 30. This material is ".00035 foil x 1/4" wide glue
laminated between 30 1lb. bond paper. Dispersion vwas
measurcd for 19" and 93" leongths.

(d) 30 x 70. This material is ".00035 foil 1/4" wide gluc
laminated between 30 1b« bond and 70 1b. kraft. Dispersion
was measured for 19" and 93" lengths.

(¢) 1/16 wox. This materinal is ".00035 foil 1/16" wide wox
laminated between 12 to 16 1b, tissue. Dispersion was
measurcd for 19", 93", U-3/4", 1-7/8" lengths. (Sce
Plates 6 and 7).

(£) 1/8" wox. This material is ".00035 foil 1/8" wide wax
1aminated between 12 to 16 1b. tissuc. Dispersion was
measured for 19", 9", 6-1/3", 4=3/4", and 1-7/8" lcngths.
(Sec Plates 6 and 7).

(g) 3/16" wax. This material is ",00035 foil 3/16" wide wax
laminated between 12 to 15 1b{%§%gﬁugz{i9§éﬁdf§¥b§'was
measured for 19", 93", 6—1/3“§-3f§f4ﬂ; and 1-7/8" lcngths.

(Sec Plates 6 and 7). T
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L.L_.2, ™The results of the tests of tho\}orcgoin{; materials
arc shown in graphs (Plates 11 and 12) in vhich thc percentage dispersion is
plottod against the length of the dipole.

li—ll——}. Four samplc scts of data arc as follows:

Material No. of Pikgs. % Dispersion in Each Drop

CAFJ = 10270 (190) 19" long 4 67, 66, 58, 90, 69, 58,
| 60, 58, 66, 59, 68, 55,
76, 59 (Ave. 62%).

CAFJ - 10271 (600) 60" long ol 76, Hg. BO. 4g, 54, 12,
Ll.ll.' a' 68! ?9! 62!
22, 12, 60, 38, 100, 100,
100, 100 100, 100, 100,
100 (Avc. 65ﬂ)

CAFJ - 10271 (300) 30" long ol 23 dispersed 100%
1 dispersed 68%

30 x 30 19" long 12 70, 100, 100, 95, 91 57,
93, 96, 85, 89, 85, 6
72 (Ave. 87%).

Ul Completc rosults arc:

Length No. Drops % Dispersion
CAFJ - 10270 (190) 19" 36 69%
CAFJ - 10270 (094) gz" 22 86%
CAFJ - 10270 (066) 6-3/4" 9 95%
CAFJ « 10270 (046) Y_3/un 20 99&
CAFJ - 10270 (017) 1-3/8" 7 9%
30 x 30 19" 19 g2%
30 x 30 93" 19 97%
30 x 70 19" 19 g1%
30 x 70 gis 12 96p
CAFJ - 10271 (600) 6o" 9 56%
CAFJ - 10271 (300) 30" 8 95%
* 300 19" 4 85%
*30: 5" L 79%
*1/16" vax 19" 3 71%
*1/16" wax 3" 2 ?Od
1/16"% wax 3/4" 4 89%
1/16" wox 1-9/16" 3 100%
1/8" wax 19" 15 68%
1/8" wax 3" 13 68%
1/8" wox 3/ 9 97 %
1/8" wox (*Thosc figures inaccurate. 1-7/8" 3 100%
3/16" wax Becausc of loss of mat- 19" 13 73%
3/16" wax orial in the wind, many 5 92%
3/16" wox itoms of data wcre thrown 6—3/4" 100%
3/16" wox  outgheres o oo - Y3 /40 &%
3/16" wax 1-7/8" 85
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U.5. “Ratc of Fall.

U 5.1, During this scrics of tests, rote of fall measurc—
ments were madc. Measurcments worce made two ways. First by timing the
£a2l1l from the planc to the ground with a stop watch.s This gives a slightly
large valuc for the rate of falle The sccond method was to time the effcct-
ivenoss of o batch of Windou dropped from 5,000 ft. altitude. The figures
obtained by thesc two methods do not check at all. Measurcments made
visunlly from the ground give rather large rates of fall. Thesec are prob-
ably the true rates of fall in still air. Mecasuremcnts made of rate of
fall from 5,000 ft. altitude vary over a factor of 2. Ground mcasurcments
gave 300 ft/min fall for CARJ - 10270 ( ) and 600 ft/min for 10271 ( ).
Moasurcments using a radar and computing rate of fall by dividing the alti-
tude in feet at which the Window was dropped by the time of effectiveness
(i.c. the length of time that the Window pip romaincd on the scope) gives,
surprisingly cnough, much smaller voluecs; 250 ft/min for 10270 and HSO
ft/min for 10271 Thec measurcments of rote of fall as computed from time
to fall through a lobe from minimun to minimum agrees with the figurcs for
fall in still air. It should bec noted, however, that if window is dropped
from great altitude the lifc of the Window may be much lcss than the time
it takes the "7indow to fall to thec ground. The lateral dispersion of the
Windov is large even in still air. If there is a substantial vertical
velocity gradicent in the wind, the Uindow may losc cffcctivencss long be-
fore it recaches the ground. CAFJ - 10271 (280) maintains its cffectivoness
for as much as an hour and a half against cquipments with large pulsc length.
In thc/8 ﬁ?&he, CAFJ - 10270 (081) has becbmc incffective as soon as ten
minutes ofter it was dropped against the FD radar. In both cascs above, the
Window was dropped at great cnough altitude to fall for well over ono~holf
hour.

L.6. Polarization.

-6-1. During the tests at Webster Ficld phenomena of
non-random fall werc notcd. Window material longer thon 12" scemed teo fall
at random. For dipeles somewhat shor ter than this a froction fell such that
the length of the dipole was vertical and the balance fell with the length
horizontal. Therc was very little variation from thesc two modcs of falle.
The vertical componcnt fell more rapidly than the horizontal componcnt
(about 15% faster). The percentage of vertical component increased for
lengths down to 4" = then decreased abruptly. Therc was apparently no ver-
tical component present in 1/4" x 2" Window. An attempt was made to
observe the two components at Chesapeake Bay Annex of Naval Rescarch Lab-
oratory. At 100 Mc/s the responsc on the Guadalcanal Japoncse radar (hor-
izontal polarization) was comparcd to thc responsc on the SD-1 fitted with
vertically polarized antenno. At 400 Mc/s two Mark 5 firc control radars
were uscd, onc with horizontal and one with vertical polarization. At 700
Mc/s the FD fitted with a full parabola and a rotating dipolc was uscd. At
3,000 Mc/s the SG and the Mark 8 were uscd.

4-6-2. The inherent difficulty with the measurcmonts of

cchocs versus polarization was the fact that the ratio of vertical to
horizontal roturn for the PVl was not known. Becausc of this, the results

s T —
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arc in tcmms oiL:atios of Window ccho to aircraft ccho for vertical polari-
zation comprred to the samc ratios for horizontal polarization. It was
found that the ratios arc roughly equal exccpt in the centimeter region.

For the froquency range from 100 Mc/s to 700 Mc/s the ratio of Windou cche
to aireraft ccho for vertical polarization was slightly greator (15%) thon
the samc ratio for horizontal polarization. This indicates that for the
above frequency range, less Window material can be used if enemy's gear is
vertically polarized. At the time of test therc were no radars available
between 700 and 3,000 Mc/s. No polarization tests have been mede in this
region. At 3,000 Mc/s no ccho was obscrved from even the largest Window
drops vhen the Mark 8 was uscd. The SG and SF however showed large cchocs.
Phe Windov cut for 3,000 Mc/s was 1=7/8" long by 1/4" wide. This matorial
falls cntirely horizontal. A type of Window was designed to give a vertical
component to the fall, Six dipoles were wax laminated between 12 1lb. tissue.
(Scc Plate 8). The spacing between centers of the individual dipoles was
approximately 0.8 wavclength. This spacing phascs the return from cach
individual dipolc so that the strip acts like a Marconi Franklin Collincar
array. These werc packaged in groups of 1,600 strips of 6 dipoles cach.
Prelininary tests with this material (called coherent dipoles) indicate

that 1,600 to 3,200 strips of 6 dipoles each will simulatc a heavy bomber.
6,400 strips (or 4 packages) return an eccho approximately cqual to thot

from o DE or DD. The cxperimcntal coherent dipoles proved to be impractical
from thc viewpoint of dispersion. Birdnesting was scrious. TFurthcrmore,
the fall was random, and conscquently the efficiency was very low for ver-
tical polarization. A modified type now in procurement should increosc the
efficicncy agninst vertical polarization. Since the orientation of the
dipole for moximum reflcction bocomes more critical vhen the dipoles are
ticd together, nothing is to be gained by using cohcrent dipolcs unlecss

(1) they arc used agninst vertically polarized radars and (2) they fall with
long dimension verticale The modified material will be comprised of 6
individunl dipoles spaccd 0.8 wavelength between centers laminated between
30 1b. bond paper. To give a preferred fall, the dipole at the end of the
strip will be made of lead foil weighing approximately four times as much

as on aluminunm dipole. Thus the echo should be large for vertical polariza-
tion. This type of Window is to be available in small quantitics for 3,000
Mcfs and 10,000 Mc[s. The 10,000 Mc/s Window will have approximatcly 20
dipoles per strip, the last threec or four being lead foil.

4_.6-3. GCohcrent strips for vertically polarized rodars
in the rogion from 82 Mc/s to 150 Mc/s have also been designed. Tests were
made at 100 Mc/s using the Japancsc radar from Guadalcanal and the SD-1
which has a vertically polarized antenna. At 100 Mc/s, 6 dipolcs spaced
0.8 wavelength on o long strip arc sufficient to return an ccho cquivalent
to o heavy bombcr ccho. The strips used in this test werc wound on a bake-
lite corc and launched from the aireraft with the first few turns loosce
(Sec Platc 8). The strips fell with their length vertical. The rate of
fall was large, (600 to 700 ft. per min.)s. In thc sccond test parachutes
were used. The rate of fall was reduced to approximately 300 ft. per
minutce The parachutes uscd were suppliod by Beistlc Company of Shippenburg,
Pa., and the C.A. Rced Compeny of Williamsport, Pz, Although the strips
designed to fall with their length vertical, the wind kceps them at an
angle so that a substantial rcturn was obscrved on the Japanese gear in
spitec of the fact that thc Japancsc antenna is horizontally polarized.
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chutc arrangements. Further work on chutcs was done under a projecct by

the Burcau of Acronautics (Scc Appendix 1). It should be notcd that all
bombers that have waist gunnor's bays can be used to oject Window. When

the bay door is open, a dcflector plate on the lecading ecdge of the opecning
sorves to moke the pressure negative just outside the bay (as in B17, B2l
and B26). Thc chutc designed for the TBF by the Burcau of Acronoutics
mounts in the window just ahcad of the rcar gunner's door. Two of tho
designs arc acccptables Onc design results in negative pressurc in tho chuto
at 211 times, but the Windovw packages tend to be bent on launching and some-
times stick in the chute. The other design eliminates the sticking, but
permits somc in-draft. This nccessitates o trap door in the chute, to pre-
vont carbon monoxide from cntoring when the chute is not in usc.

4.8, Automatic Dispenscrs.

4g-1. Several mochanical dispenscrs arc in design
stoge for the Burcau of Ships. At the Naval Roscarch Laboratory a bottom
focd motor driven dispenser is in the shop. In this design, cach package
of Tindow rests in o compartment comprised of partitions and flexiblo stecl
tapes. In operation the tapes are vithdrarm at a pre-dctermined ratc. As
the bottom tape is withdrawn, the bottom layer of Window packages is ro—
loascd onc at & time. When the last package in the bottom layer is dropped,
the tapes for the next layer arc withdrawn. (Scc Appendix w2 for plan
drawing)e The dispenscr is designed to hang in a bomb bay. Tests on thes
devclopment arc required to detemmine the best method of launching from the
bomb baye Arrongements must be provided to prevent the Window from blowing
back into the bomb bay.

4.g-2, Many other types of automatic dispenser have becen
designede In Great Britain, thc Bombing Development Unit has tested an
automatic launching machine (Faircy) of the "ammunition belt" typec. De-
taniled infomation on this machinc can be obtaincd from Report No. 3DU. 31,
Part II, reference (i). On 18 March 1944 a mccting was held in Washington,
D.C. to standardizc dispenscr design. 4 paper presentced by Wing Commandcr
P.H. Cribb outlined thc requircments of Great Britain. In this paper
tho machincs in design arc discussed in dotail including the B.D.U. (z2400)
"Sausage" type machine, the Radio Rescarch Laboratory Hodel G1106 refcrence
(j) and roference (b) twin tape G1107 "Screw" type and G801 reference (1)
"Airborne Cutter" types of dispenscr.

4-9, Rockct and Shell Window.

4.g-1. Projection of Window from Surfacc Vesscls. (Sce
Appendix i3, "Usc of Projcctiles and Rockcts as Window Dispensers”.

4-10. Temperaturc Tests - Stowage.

4.10-1. Prcscnt specifications call for gluc laminated
TWindow materialss Gluc laminated Vindow requircs morc cutting cffort than
wox leminated Windowe The woax used for lamination of test samples has a
melting point of 130° F. It is cstimated that for tropical storage this
is not unusually high tcmperaturc. Tho wax laminated foil (using 1300 F vwax)
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was found to block badly under the pressurc bar of the cutter whoen heatod
to 1300F, However, when allowed to cool to room temperature it could be
cut without blocking. Test samples of 180° wax laminated Window are in
preparation. If the 180° wax laminatcd Window is satisfactory as far as
blocking is concerncd it would be desirable for the following reasons:

(2) Therc is a possibility of groatcer production facilitics.
(b) It can be cut faster (requires less cutting effort, and
conscquently morc packages can be cut at one time).

(¢) The life of the cutter blade is increascd becausc of the

lubricating action of the wax.

Navy Ships Specification RE 13A 836A and RE 13A 836B (Sce Appendix i)

call for glue lamination. The prescnt material is not cffeccted by tempera-
turcs encountered in stowage. Scec specifications for details on cartons and
shipping containecrs.

He USE OF WIWDOW.

h-1. Advancc Information Requircd.

A-1=1l, In goneral, Window has been uscd to crecatc con-
fusion by disturbing radar firc control apparatus and ground radar control-
led alreraft intercept systems. The usc of Window as a deception device
has not been fully cxploitede The actual usc of Window will be determined
by operational requirements. Regardless of how the Window is to be used,
certain information on cnemy gear is ncccssary. lost important and ncces-
sary is the knowledge of cnemy froquenciecs. Other desirable information
is the cnemy pulsc length, beam width and pelarization.

h-2. Plant Equipment.

f-2-1, With thc knowledge of the cnemy frecquencies,
the material can be preparcd. If enemy frequencics arc bunched, C.ge
German Turzburg, the material con be preparcd at the factory and delivered
to the ficld scrvice ready for usc. Othervise, the foil will be cut to
length in the ficld using guillotinc paper cutters (Sce Platos 9 and 10).
Becausc of end offeets, the length to vhich the dipoles are cut is not
exactly 0.5 wavelength, but somecvhat losses The exact valuc depends on the
length to width ratio. For very large volucs of length to width ratio the
length required approaches 0.5 wavelength. Staondard Window has a maximun
length to width ratio of 240 for 60" lengths of CAFJ 10271, For lengths of
1/Y4" wide UWindow approoching 60", the length should be approximntely JL75
wvavelengthe The oppositc cxtreme is for centimeter waves (5 band). Here
the length should be about <UY wavelength. Standard pre-cut Window is cut
to o475 wavelength., Standard Tindov is 1/4% and 3/16" wide. Conscquently
the bandwidth, which depends on length to width ratio, increascs with
increasing frequency. The bandwidth at the higher frequencies, vherce .
0.475 wavelength would be in crror, is gront cnough to permit the usc of
one fornuln for the length, namely .U75 wavelongth (Sec graph Plate 13).

i =
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5~3. Window Cutter.

H-3-1, The guillotinc cutter supplicd for ficld propara-
tion is the 263" Challenge Modcl 265 paper cutter. Each cutter is shipped
with oxtra blades and extra sticks to be placed in the table of the cutter
benocath the blade. The lifc of the cutting blade is not great unless the
following precautions arc taken: After cach cut wipe the blade with waste
or heavy felt dipped in light oil; this lubricates the blade for the next
cut and brushes avay small picces of foil and dirt that may be clinging to
the blade. After about 100 cuts honec the dladc lightly. Be sure that the
angle of the blade bevel is not changed in this process. The stone should
be flat against the back of the blade or flat agninst the bevel. A small
amount of sharpening con be effccted by removing the blade for a prolonged
honing. Complete resharpening of the blade requires a grinding maching.
Since thesc arc not ordinarily availablc in advance bases, scveral blades
arc supplicd. It is permissible to give thc blade considerable momentum
before it begins to cut the Window. The amount of momentum is a matter of
skill for manurl cutting and should be just large cnough to carry the blade
through the Window in onc stroke. The blade should not sink into the stick
in the table. The lifc of the blade will be increasced if a sheet of card-
board is placed bencath the Windows Theon if the cutting effort is prop-
crly opplicd, thc blade will comc to rest in the cardboard above the wrooden
sticks The forcgoing is obviated if a stop is provided to prevent the blade
from travelling too far. The Challenge 265 is provided with such a stops
It is found on the shaft bclow the cutting table. Sharpness of the blade
can bc judged by the offort required to cut a given amount of Window with
a single strakc.

5-4, Ficld Proparation.

5—4—1. A stock of uncut material is required, also o
cutter with maintcenance wrenches (2), cartons, ond gummed paper tape. If
an automatic dispenser is to be used, the cartons and gumnmed tape arc not
necossary. The cartons in vhich the uncut material is shipped will scrve
for stowage in the dispensing plonc. EBach carton of Window contains coxtra
20" slceves. If the Window is to be cut in short lengths and if several
arc to be uscd per drop, scveral units can be packed together in a singlo
outer slecve. For cxample, 10 packages of Window cut for 3,000 Mc/s can be
placed cnd to cnd inside of onc of the cxtra sleccvess

55. BEjcction of Window from Aircraft.

55-1, If aircraft arc to be uscd to drop Window, there
arc scveral possible uscs:

(a) Protoction of a fow aircroft by onc aircraft dropping
Window. For this casc it is assumecd that the aircraft arc flying toward
the rador installations, and that confusion is the object rather thon
conpletc blackoute The Window aircraft lcading the fornation then drops
packoges of Window of appropriatc size at intcrvals of approximatcly onc
pulsc length in range. If the pulsc leagth is one nicrosccond, this

o -
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would rcquirc onc package every 500 ft. approximately. For an aircraft
flying 180 knots, the spced is roughly 300 ft/scc and conscquently a pack-
age should be dropped cvery 1+2/3 scconds in order to put onec package in
each pulse length of range. If the package is a bit oversize, onc cvery
2 scconds is quitc sufficient. If scveral widely scparated radars arc to
be jammed, the beam width of the cnemy gear must be considered. It should
be noted that as long as the airecraft fly along a radius, the ratc for
dropping is constant and independent of range. However, if the aireraft
is moving in azimuth, the rate is greater vhen closc to the radar than vhen
afar. The rate is inversecly proportional to the distance for a given
beam width when the aircraft flics in azimuth.

(b) Protcction of many sortics. In this case, cvery aircraft
carrics Window. The ratc of dropping nov decpends on the number, distribu-
tion in rengc and altitude of the aircraft, in addition to the cncmy radar
characteristics.

(¢) Arco Blackout. This is the lcast cconomical usc of Tindow.
Largc quamtitics arc nceded, and considerable carc must be cxerciscd in
order to get maximum protection within the blackout arca. The quantities
required again depend on enemy radar characteristics. The length of time
thot blackout is required detcrmines the altitude at which the Window must
be dropped and vhether or not the area must be sowed more thon oncce.

(d) Simulatcd Surfacc Target. If the falsc target is at lorge
range from the cnemy radar (or if the cnemy's vertical beam vidth is large)
the Window for the falsc ccho can be dropped from great height. Tho quan-
tity in thc bundlec of Window should be great cnough to rcturn an ccho of
proper nagnitude. If the enemy gear has a very short pulsc length, carc
should bc taken that the Window be dropped as nearly as possible within the
volunic of a single pulse wave packet. TFor cxample at 3,000 Mc/s, pulsc
length 1 microsccond, o greater echo is produced if the Window is dropped
while the aircraft flics in nzimuth since the Vindow is spread out in azi-
muth rather than in rangc.

5~6. Exomplcs.

5-6-1. Supposc it is desired to protcct a few aireraft
with Tindow dropped from a singlc planc. It is assumcd that two radars
defend the cnemy position and that they are closc together, i.c., within a
mile or two of ecach other. Charactcristics of onc radar arc:

Pulse width 30 microscconds.
Resolution in azimuth 5 degrecs.
Frequency 150 lc/s.

Characteristics of sccond radar arc:

Pulsc width 2 nicroscconds.
Recsolution in azinuth 2 degreces.
Frcquency 1,000 Mc/s.

il 15~
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ams, -
To compute the length for cach case, use the factor «56l.g%
.561 = 104

L = length inches.
£ (Mc/s)
Since L = U475 A Az B
= :EZE_E ¢ = vel. of propagation
£

3 % 1019 em/scc.

f = frequency in cycles/sccond.
This gives L in en.
To cxpress L in inches:
L« M75 x 3 x 1010, ch/s = frequency in lc/s.
2.54 x ch/s 10°
1 - 2610

Tic/s

For the 150 Mc/s sct, L = 5610 - 37.3"« 373" is closc cnough since thc band
width is roughly 10% at this“frequencye For the 1,000 Mc/s set, L =

%g%% - 5.61", 5-5/8" suffices faor this casce

~6-2. For the 150 Mc/s set, Window must be dropped in
each pulsc length, i.e., every 3Q x 500 = 15,000 ft. or once each 5,000
yards. For the 1,000 Mc/s sct, Window should be dropped every 2 x 500 =
1,000 ft. or six cvery 2,000 yds. In othor words the Window cut for 1,000.
Mc/s must be dropped 15 times as often as the 150 Mc/s Window. To insure
facility in manual cjection, it would be well to pack the Window so that
the ratio would bec maintained, i.c., 15 for 1,000 Mc/s to onc for 150 lic/s.
If the ground specd of the aireraft is 180 knots, the aircraft will travel
onc nile every 20 scconds or 1,000 ft. in 3-1/3 scconds. Hence onc unit
of Uindow should be dropped cvery 3 scconds for optimum protcction. The
dropping ratc ean be much less than this vhen the plancs arc far fronm the
objective, but should increasc to this value vhen closing on the objective
in order to increasc thc confusion when the squadron is within anti-aircraft
rangca

5=6-3, The number of dipoles to use per unit depends on
the nunmber of plancs to be protocted. At 150 Mc/s 50 dipoles will simulote
o heavy bomber. If the formation is tight cnough to rcturn a single echo,
this nunber should be multiplicd by the number of aircraft in the flight.
Supposc six bombers arc uscd, then 300 dipoles per unit should be used, for
cxample six 373" lengths cut from CAFJ - 10271 (600). For the 1,000 Mc/s
sct 3,200 dipoles roturn a bomber ccho and 6 x 3,200 or 19,200 dipolcs per

- -16-
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unit are required. Since three units of 1,600 dipoles can be packed writhin
a sleeve (extra sleeves are supplied with each carton of 10,270 (200))four
sleeves of 4,800 dipoles comprise a 6 bomber unit. Although the foregoing
quantities are required for optimum protection, it has been found that much
less than these quantities still affords good protection because of the con-
fusion of radar operators in the presence of Window.

5-6-lb. The aircraft that drops the Window should fly
ahead and above the flight. It should fly on the windward side of the
flights It should be noted again that the Window aircraft is vulnerable to
ground control intercept.

5=6~5: Protection of many sorties is best affected by
having each aircraft dfop Window, or at least one aircraft out of every
three or four. The best use of Window in this case is primarily an oper-
ational problem, but the following principles should be considered. At
great distances when the whole flight of bombers fills a volume less than
that filled by a pulse packet (a pulse packet is the total radiation emitted
by the transmitter during a pulse. It occupies a volume one pulse length
deep by one horizontal beam width wide by one vertical beam width high),
the Window drops can be relatively infrequent but should be large enocugh
to simulate the whole flight. As the objective is approached, the rate
of dropping should be increased and the size of Window bundles decreased.
Consider a flight of 500 bombers covering an area of 500 square miles 10
miles wide and 50 miles deeps Suppose the enemy radar has a pulse width of
5 microseconds, azimuth resolution of 5 degrees, and elevation resolution of
10 degrees. Suppose the main body flies at 10,000 ft. and that the opera-
tion permits the leading aircraft to fly at 15,000 ft. The range resolu-
tion will be about 1/2 mile for a 5 microsecond pulse. 5° azimuth at 100
miles range is approximately 10 miles; 10° elevation at 100 miles is ap-
proximately 20 miles. Hence at great range, the bombers would be resolved
in range only. At 100 miles range the dropping rate can be small if each
bomber drops single units or if one bomber drops multiple units cnce every
1,000 yards (approximately every 10 seconds if aircraft fly at 180 knots)e.
There should be as many units of Window in the volume occupied by the bombers
as there are bombers. (EBach unit should give an echo comparable to the echo
from a bomber). The advantage in having each bomber carry Window, is that
the protection offered does not depend upon one bomber. If all aircraft
carry Window, the instructions to operators arc simplified, and the load
is divided among the aircraft. The leading aircraft should be supplicd
with more than average amounts, because they arc unprotccted. On the other
hand, the following aircraft nced lcss Window because they enjoy the pro-
tection of Window dropped by the preceding aircraft. The actual design of
large bomber raids using Window, of coursc, depends on operational require-
ments. It is desirable that Window be droppcd in such a manner that there
is always as many Window units per pulsc packct as there arc bombers per
pulsc packet at any particular point in range.

5-6-6. Thc arca blackout with Window might be useful in

certain types of operations, c.g. protection of small surface craft or pro-
tection of highly localized operations from radar controlled gun firce This

DECLASSIFIED




DECLASSIFIED

use of Window rcqugﬁcs information on encmy pulsc width and angular rcsolu-—
tion. Window should be droppcd continuously during the operation and fre-
quently enough to kcep at lecast onc effective bundle of Window in cach
pulsc packet throughout the arca to bec affoctcd. This may require the use
of several aircraft to maintain a sufficient donsity of Window. The number
of units to be dropped per squarc mile of arca is inversely proportional

to the range from the radar installation (since the beam width in miles is
proportional to thc range). It should be remembercd that one unit must beo
dropped in every pulsc length of rangc to assurc blackout densities; hence
it is desirable to have the Window aircraft drop Window while flying on a
radial path to or from the cnemy installation. For a good examplc and dis-
cussion of this usc of Window scc letter of roeference (c). It is important
that cach unit or bundlec of Window shall be choscn to give an ccho compar-
able to the ccho from the craft to be screoncd. Information on quantitics
of Window requircd to simulatc surfacc craft will be the subject of a future
rcport from this laboratory.

5~T. Goneral Discussion.

5=7-1. In gencral, Window will add to thc confusion of
cnemy radar operators by rcturning many spurious cchoes. Although Window
is most offective when proper sizc upnits arc dropped in correctly determined
patterns, it can still be quitc effcetive in smaller quantities used in a
statistical way as a sort of noisc jamming. It should bec noted, however,
that radar can scc through Window. Window is not likec a "smoke screcn'.
The objcet to be protected must be completely within the Window infected
arca.

6. BASIS OF CHOICE.

6-1. General.

6-1-1. The first considecration for the design of Navy
Window was the contemplatcd usc. No definitc information cxists as to the
frequency distribution of cnemy scts in all theatres of the war. It was
decided that the width should be standardized. In this way the Window could
be cut to thc standard width in the factory and scent thus to the field in
convenicnt lengths vhere it could be cut to the corrcct length immediately
upon receipt of information on cnemy frequencics. The only possibility for
pre-cutting to length would be to have many standard lengths closc cnough
together to cover the entirc frequency range. This would requirc a vast
amount of shipping and stowagc becausc of the nccessity of keeping a com-
plete stock at cvery basc. Hence for convenicnce in getting odd lengths
at short notice, a standard width was choscn (rccent specifications call
for two widths beccausc birdncsting could be minimized by such a choicc).
Factors influencing this choicc are the facts that (1) all commercial pro-
cecsging can be donc on cxisting machines and (2) that the final ficld prcp-
aration can be donc with manually opcrated guillotine machines alrecady in
production.

e e
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6-2. Packagc.

6-2-1. The packagc as designcd by the Burcau of Ships and
Naval Rescarch Laboratory in cooperation with the manufacturer weighs
slightly more per cffective dipole than other packages designed for the
same purposc (Scc table for comparison). This disadvantage is offset by
smaller storage space and the casc of production of Navy Specification
Windows.

6-3. Construction of Foil.

6-3-1, Soft aluminum foil ".00035 ghick is used through~-
out. Early samplecs werc backed with 30 1b. paper on one sidce When used
in foul weather or under humid conditions, this typc tended to curl. The
curling tended to increasc the birdnesting. This type was discarded in
favor of double backed foil with 12 to 15 1lb. tissuc gluc laminated to both
sides of the foil. Wax laminatcd samples werc obtained, but it was found
that the foil blocked scriously under the cutter if the stowage temperature
approached 130° F. Prescnt specifications requirce gluc lamination. The
tissuc is laminated to the foil with the glossy side out. A small amount of
very fine oil is used in the mounting machinc as a preventative for block-
ing and edge welding in the guillotine cutter. Unbleached tissuc is used
becausc its greater strength permits faster productions For further de—
tails on packaging scc Navy Ships Specification RE 134 836B, Appendix u,

6-4. Weight and Stowagc Spacc.

6-4-1. (Scc Table Wo. 1). The usc of Window by fighters
and aircraft in which spacc is at a promium dictates the cheice of that kind
of Window taking the lcast space per unit. Reogularly stacked guillotinc cut
Window packed in rectangular slceves was choscn bocause it fulfills this
requircment better than "Chaff" or randomly packed guillotinc cut Window.

6'5. DiEEcrsiono

6-5-1. Birdnesting is minimized by proper choice of
materials, packaging, and manufacturing mcthods.

6—6._ Ficld Scrvicc.

6-6-1. The nceds of the field scrvice werc considered
in that the Window is designed so that it will be of general utility rcgard-
less of newly discovercd cnemy frequenciess Final field preparation can
be cffected by usc of manually operated machines - a distinct advantage at
advanced bascs wherc power sourccs may be anything from 32 volt d-c-systcms
to 440 volt 800 cycle gencrators.

Te PRESENT TYPES.

7-1. Proscnt production is on the basis of Navy Ships Specifi-
cation RE 13A 836A (Scc Appendix :&) vhich calls for two types of Window,
1/4" % 20" in packagcs of 1,600 and 1/4" x 60" in packages of 50.

T a9
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8. PROPOSED TYPES.

»

g-1. Types of Window specificd by Navy Ships Specification
RE 13%A 836B arc schoduled for early delivery. Production began 1 April
1944, Ninctcen types are specificde All but three of these arc pre-cut
to chosen frequencics for training purposes and for use in rcgions where
frequencics arc alrcady known (Sec Appendix ;At). Experiments and tests arc
continuing on the types 10325 (017), 10325 (005) and the 10326 serics.
Phe specifications for these are to be considercd tentative. The 10326
sorics (called "strcemers" in this report) is known by others in the ficld
as "tuned ropc". It is hoped that the region from 80 lc/s to 150 Mc/s ot
lcast con be covered cither by a single tuned rope having a sclection of
dipoles of different lengths or by the untuncd rope as designed by Radio
Roscarch Laboratory. It should be noted, however, that ropes in gencral
arc cffective only against radars using vertically polarized antennas.
Spceially designed ropes may be available in the ncar future.

8§-2. Standard Rolling Mills, Inc., Brooklyn, New York descrves
a great deal of the credit for adapting Naval Window to production. Without
the coopecration of this company, production devclopment would still be in
‘its carly stogces. The cooperation of Standard Rolling lMills has taken the
form of quick production of tcst samples and suggestions for design of Win-
dov particularly with respect to improving dispersion, packaging, and
production.
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Table No. 1

Window Net Total Ne. % P L0
™0 Woight  Weight  Di- Bipd- of Xorton Pl
of of polcs nest Carton” Unit
Matorial Package
Band 0,100 mc.
Strcamers «51 oz. 1.65 oz. 6 0 — e 1 cu. in.
10271 (560) 3.6 0z. 5.08 50 Yig 68 1b. 200 21 cu. in.
No dato on RRL material.
Band 1,200 mc.
Streamers 1:1 oz Eel8 o, 12 0 —— _— 2 cues in.
10271 (282) 18 oz 2,79 50 5 68 1b. U400 10 cu. in.
No data on RRL material.
Band 2,375 mc.
10325 (150) 7.3 oz. A oz, 600 15% 2 100-120 18 cu. in.
AN/CHA-2 3.0 oz. .0 oz. 1000 - - 29 cu. in.
AN/ CHB-2 5.5 0z. 6.5 oz. 1000 - - 43 cu. in.

Band 3, 550 mc.
10270 (102)
10270 (102)

3/16"
AN/ CHA-3
AN/CHB-3

Band 4,700 mc,y
10270 (og1) ¢
10270 (081)

3/16"

AN/ CHA-U4

AN/ cHB-l

Band 5, 3000 mc.
10270 (017) &
10270 (017)

3/16"
AN/CHA-5

11.1 oz.
8.22 OZ«
Zs 9 oz
6.73 0%z
26.4 oz.

19-2 OZe
6.0 oz.

8.2] oz. 1600 144 65 1b. 200-250 17 cu. in.

6.12 oz. 1600 g% 65 1b. 250-300 11 cu. in.
3.5 oz. 2000 LA - - 24 cu. in.
T oz 2000 - ~ ~ h2 cus ine
13.8 oz. 3200 10% 65 1b. 70 27 cu. in.
10.6 oz 3200 44 65 1b. 100 18 cu. in.
3.7 0% 3200 - - - 43 cu. in.
7-7 OZs 3200 - - = 52 cls in,

32,4 o0z. 32,000 g% 65 1b. 35 57 cu. in.

24.2 oz. 32,000 4% 65 1v. 50 38 cu. in.
12.0 oz. 50,000 (55%) - - -

fcrent packages.
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U. S. NAVAL AIR STATION
PATUXENT RIVER,MARYLAND

F42-1/7/TBF-1 MER/rn
Proj. TED Ko. PTk 31545.0
NA83 Ser. 508 (RT)

To: Chief of the Bureau of Aeronautics.

Subj: Design, Construction and Tests of Window in
TBF-1 423957 Airplane,

Ref: (a) Buder Conf. ltr. Aer-E-3143-GHN F42-5/100,

Ser. C00143, dated 3 Jam. °‘44.

1. In accordance with reference (a), “Windows" of two dif-
ferent designs were constructed and tested inm a TBF-1 £23957

Al l'plana °

2. Feorication, installation and flight test notes are sub-
mitted as enclosure (1).

By direction of the Commanding Offiger.

Commander, U. S. N
Radio Test Officer

Encls. (BW)
1. Conf. Installation Notes and

Flight Test Notes.
2. (2) conf. Drawings and (6) Photographs. 24644

ce: !
Buder (5)
ComAirPac (1)
Director of Test (1)

DECLASSIFIED
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F42-1/7/SKB=-1 MER /1ds
Proj. TED.FKo. PTR-31382.0

NAB3 Ser. 506 (RT)

Conf. Ser. 1119

U.S. NAVAL AIR STATION
PATUXENT RIVER, MARYLAND

MAR 22 1944
To: Chief of the Bureau of Aeronautics.
Subj: Design, Fabrication, Installation, and Flight
Test of "Window® Chute for SNB-1 Airplane,
#92819.
Ref: (a) BuAer conf. ltr Aer-E-3143-GHN

P42-5/100, Ser. C04203, dated
17 Feb. 1944.

1. In accordance with reference (a), mock-up installation of
the specified equipment was made and flight tests conducted.

2. Installation notes &and flight test notes are submitted as
Enclosure (1). Photographs and drawing are submitted as Enclo-
sure (2).

By direction of the Ccmmanding Cfficer,

/

-

%;
Commander , U.S.N.
Radic Test Officer

\“--,.__)

i//

4
(3

Encls. (HW)

1. Conf. Installation Notes and
conf. Flight Test Notes.

2. (1) conf. Drawing and (2) conf.
Photographs.

403177

ce:
Buler (6)

ComAirPac (1)
Director of Test (1)

DECLASSIFIED et (8)
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DESIGN, FABRICATION AND INSTALIATION OF “WINDOW" CHUTE
IN SNB-1 AIRPLANE #39819.

3

- Radio Test Photographs PTR-4457 and PTR-4456 show the

chute designed in a mounting which replaces the standard
camera mount in the SNB type of airplane. Radio Test
Drawing B-190 containe the construction details and
specifications for this chute. Installation is made

by removing the section of the deck which contains the
camera port, replacing it with the “"window" chute which
is secured to the deck by the use of four DZUS A5-40
fasteners.

FLIGHT TESTS AND CONCLUSIONS-

1.

Several flights were wade with this chute mounted in
SNB-1 airplane #39819; and the material was dispensed
satisfactorily. This chute is of simple comstruction
and could be fabricated and installed gt any Naval
Air Station.

Enclosure (1)

-1-

423177
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