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e Imroduc“on.— CON‘F’i'DENTlAL_ SR AR S

' SR The German radar oalled the Small Wurzburg is the instrument -Lu::=“
SR Which is used to lay flak batteries on our planes when they are - L
";wobscured by olouds.  If it iz not interfered with, 1t can give the o
.~ azimuth and elevation of a formation of cur planes to .2° and ‘oan
7 give the range to about 60 feet. Even when the planes can be seen,

.1ts renge accuracy may be preferred to.that obtained by optical " R
v mean#s,  The lmportance of trying to prevent its use ig very*evident._»g__ﬁ
: + The purpose. of this booklet 1s to’ show briefly and with illustratians §

. “how the Small Wurzburg 1s used and one common way of Jamming it,.
A-jﬁnamely by the use of Chaff. L .
S5 Another method of jemming the Whrzburg 1s the use of Carpet, R

fa“special radio transmitter carried by our planes. This importanﬁ 15;:

(‘Ounterme&sure is discusseﬁ in o parallel booklet., : S -

e Wurzburg _ | |
¢ The frontispiece shows 8 general view of a Small Hurzburg.,, 

0G0

[If these hIEt & plane oF —

The large bowl ‘sends out!
‘a narrow short beam of | .| lormation of planes, some’
_pulses or radio waves. | |0f the: 515331 is reflected,

, .ba_k And

.3The thB required'ror the _‘IZIr it ia not. interfered with it can give‘

echo to return, measured ,_the azimath and glevatiou of .a formation- wrfff
electrenically, glives the 5; lanes. to,.z and can give ths ranve tﬁh
range. ‘The echo ‘shows as'ft_,ahou 50 reat S

. a nin" on ‘the. Tadar 'scOPe.
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(See ﬁgan:s below)
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Kabg.ﬁcl
ﬂ,perafarf

mall 'p"'rnan" ofﬂh Froce oL : : '
either: Side of the "Black Jpot”. . NO?Z‘ ?7:e fkvaf/on awd Az:murf;
(@ small blonk spo. the Pracel is - .. scopes are shoiurr with "Fakir” -
bowrrr b all oth (hack-to-back) which is much
apcxrafor' fells the ronge qat'm~ - ,..-'Jess swsceptrble to Chaff jorm--
% e fo, sef ff)e ﬁ/ﬂck ming thon-the originol Meflloa’

T hieh u.;os lrke fhis:

.MALL;? W RZEU R_G ' "SCOPES

Tee ngrat o) dra'required the-mainfﬂp rat0r, an elevatlon Operater,
ange-. npa ator: The variaus -goopes. geen by each operstor are R
ed. whlc '8hows ‘the effect of two'formations at different dis- '

“pointing is done by maﬁehing the pips on the two
: :tmuth and eleVation #copes, ...

EC,‘/:O ﬁ”om P/ esll:ﬂ:;'r
f fﬂt‘ B".m" —

\ _,getwd_that;thatwurzburg ,Oﬂs not 1nclnde a PPI scOpa such T
\ ’s_e_d an ne 'y ef- ‘ur radara &hnd " whi,eh shows a mep of the lacations :
Of'all_i“ SR :
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o Although direction and range cen be determined very accurately,
the effective beam width 1s quite large (17°) and two targets must
differ in slant range by at least 1000 feet to be seen as separate
targets. This last figure is the result of the fact that all the
planes ln one pulge length of 1000 feet simply contribute to the same
echo. Consider two planes, one about 1000 feet further than the
other. The echo from the first plane will just be ready to die away
‘when the eoho from the second comes along. The result is a larger

single pip inateed of two pips. _
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: L. semarete {orgel from
o - pitfse’ /en'gﬁ__‘z_ “ L the offers
AN ook Jike ame target whose strenglt
- Depernds upon the number of plores

YT Window 18 a device which will produce a ré&ar echo similar to
“that produced by =z plane. The mogt common form of Window is Chaff.
-There are several types of" Chaff but all are essentially the same.

__CHaff consists of lomg merrow strips of metalllc foil which are cut to
‘& length which 1s ebout one-half the wavelength of the radar. Some

©. types are made of plain rfoil and others are backed with paper. The
former, and more recently developed type, is more compact and lighter
in welght. A large number of these strips (2000-6000) are packaged so
. that they will disperse to form a cloud when they are propserly dis- .
penged from a plene. It 1s this cloud of strips which gives an echo
like a plane. Two sizds of packages are used. . One contains enough
"strips to Imitate one heavy bhomber and is called a single unit. The
- oths ontaina encngh s N 0 Imitate three hesvy 7 ?
. CHAF“F‘ (_“Dehgdr_"ote._d B:_Dmbesrﬁﬁ)h“ﬂ'_ T : G _
SRR AR o SRR : : ~Triple Unit
(3 heavy bombers
B medium bombers)
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: . Chaff will work[well_over;awhand_of vwavelengths near the one
. for which it is cut.l'GHAvﬁ,cOVersfmuch:offﬁhs'wavelength band of the
-~ Wurzburgs, and CHA-28, which conteing strips of two different lengths,
~ covers the complete band now uged.  If a still wider band coverage is
,j-fneeded;'CHAr25;is'also"availableQQgItjis.a-mixture of three lengths.
© L ' Another form of Window 13 célled Rops. It consists of 400 foot
. rolls ofs%'inch;wide-a;uminum'fﬂil;ﬁﬁtanhed to a amall paper parachute

”t,or.cardbo&rdqsqpare by & short length of cloth tape. It will work best
against'radars_which-havefa'long~wavelength,-such ag the 2 tc 3 meter

- wavelengths of ‘the Freya.
L Planes 4 and —
| . ChofF
Vo Gee diagram below)

o

= : ke soreen, which obséures 511"b1ects behind -
] omithgf"giggt““gg the radsr.. Instead it serves as a radar camou~
lage By sending back 80 many echoes that the radar cannot pick out the .
eal ‘target. - T : S

~ . Chaff 1 mot a smoke

- . / : _l o | /———'T‘hesc' <t b'eseea o .
' / o . I %B' _ Qﬁ'ﬁe Hlustrotion aécyq‘)).
N . ~ - y . __._-——/- o

These are protected .- _

Wpiiéngd:f‘mng%gg?Gh&ff\must be used to produce pips as big as that -
of the formation and there must ba no | xtenslive gaps between the

7. If Chaff is to cover & formation, two things must be accom-

.-~é?f42_2§,_~,,e@reasan'rpr_tEeyiag__isyt at the pip due to the
planes will move along the secope muoh more rapidly than the pips
ffrqucpafr.' H : o R O S
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:g'aps_ which are the result of a ahortagé:_or'chaf_f.

An experienced operator can follow such a moving pip through

{k g _ = wni’s eact; o Charr
-

:' above dlegram. -
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‘Since all our formations are ..ti'lgh_t;‘- enocugh to be iﬁcluded_fin'

" 'a pulse length of 1000 Teet, 1t 1s easy to figure the amounts required '.

%mere gt be 3/5 of ‘a unit of Chaff for each plane in 8ach pulse i
J.%EEZ; If each plane dlspenses 3/5 0 "8 unit every 1000 fee AL8-15 0 T
units each minute) this will give the desired conecentration ror the SRR
rOmation_rbllowing“ it. - The desired condition is illustrated in the R




FLLUBTRATION TO SHOw
TEFFECT OF LEADING FDGF

at" and, -hence ] % by looking at the beginning .
_ Chaff'trail; ;Howaver,.experiepce shbws,that-operators-cannot o
‘itetasggpodra=36b of pointing when this leading group 1s dropping

+ The radar tenﬁs;to'ﬁlookﬂ~behind the'fbrm&t%on. o S

- Varlous methods for laying a trail in sdvence of the leading

= qmb-formation,arezbeing‘ussd Oor are under consideration. These all
" involve the use of a Tew faster planes ahead of the main formation.
- Exsmples are: (1) Special "Chafrf shipg" which peel off ahead of the
- - .formation; (2) Mos uitos equipped with automatic dispensers;
}ff(&};?ighte:S'dropp ng Chaff-loaded bombs or gas tanks.

. P00 S rodiesst 7K. - e
R A These planes ar o f ‘ b
o ST  *1:“- m - protected - - ;E!, ﬂﬁ?:fff ‘IE%E;E;‘;
| Lhoes from  planes opd - — N e —
. Cholf ore conkrsed . 5::3325 R T ecto '\\

. 7hese ol J »
M7 profected L

the Vurzburg,

N e e
e “5 ;Tﬁé;;EEé?h¢ﬁm1ﬁ;&th;'alonééwithwﬁﬁhé?ffaetors of
R ehd;tﬁ;makﬁjthexTegiﬁnﬁprﬂtﬁﬁteafb??énﬁextended.cloud”or trail of
¢ ghart darger then ifs true volums.  The best estinese now place the
v - Iigure to include all the Teglon within about 2000 feet from the center
' %l .9f3theitrgi1?:fﬂ3;i 7?57jf13fﬁf;}.€“,“-g:c' R , |




R Considerations' Affec-tin Téctics_ -

B W

o=

w‘/f/.s //fm!

pecded for

|Frockirg
ond G -

=3

8/21’1’”)635 — melcs—v—

L emiles ]

Maximum Qun range. /
e

Flore 1s bere wher Arsf shofrs ir

/f ;é'e/os /fﬁ'e i
s z’.ﬁ"(l«szﬁ‘/fé? Loy

_s/crr/ 0(/ zéc.v-c

R ~{a) The Wurzburg csn "see" a big formation out to 25 miles,
but the crucial tracking region is the range within 12 miles. BT

o |
~ . -~ 1|2 Ground course at 240 MPH.
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(c) The rate of fall of‘ Chaff ‘is 400 feet per minute." It

> ~ Chaff is drOpped 10 minutes in advance, 11: will have fallen 4000 feet _

P T 4;1';1; tw* 1.
| ué éﬁr%’* Nha
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MORE USEFUL SAFE SPACING

>

e

'ecxy; ﬁ-w———»wﬁsf

- -.féE(d) Gharf 15 sametimes dispensed in large clumps by chaff
ambs or modified gas tanks. In such cases the clumps should be .
aged to give a maximum coverage. A spacing of 8000 feet is almost

_urtaini¥ not too wide a spreading for tanks holding several hundred 7&-__
units. [ If bombs holding only about 150 units are used, a cloger PR
_ kapacing may. bg desirable. In any case,_at least the density called L
.- for on paga 5 'should de maintained. :

'ﬁﬂfi ggpleg of zactios

y Sqme examples of Chaff tactios are piven below. The examples
: fand the comments. are only given to- 11lustrate cortain points. Tactlcs
7 ito be uged will, of courge, differ from these in many ways and in fact
- .should ngt become too stereotyped. Chaff is a medium with great
v;+flex bil ty and with many poss bilities for deception.,

LEZGELND

}VUk Arear.f 3%vyef ZBonwber Cﬁaﬁfihga Wind Prrection CZU%F

R

Tha special "Chaff ships” may be bombers equipped with extra

. '5chutes to enable rapid dispensing or else Mosquitos or righters with o
"__automatic charf dispansers.__ ‘ A




: S This 15 the ideal arrangeMent.- It assumes that the bomb'run g
downwind and the aucceeding squadrons oF

groups follow the same course
It further assumes that one dares to risk

putting the Chafr ships ovsr
he flak araa Example 2 shows 8 scheme ror avoidina this. _

_; . t-_f mr??ufe.s. —( :

Here it can be seen that even theughfthe Chaff ships cut fo;
before the flak ares, their’ Chaff may 'blow down towards the target,
thua extending Ats, protection’ta -hgtlgaginggrqrmatiop._- R
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iﬁten&ed]cbﬁrse. -

o ':'Tﬂis::i'sj‘howé,thé need for éllemiing for wind. It 15 also®
pparent that this system has danger of leaving late
eunprategtgdrﬁeapép;al;y_if»thay should tend to fly u

r formations
pwind of the

’ :

By rumning later fo

- précéding Tun, an -Amprovement . in coverage can be made.

mationsin .‘o"n‘"-the -downwind slde of eﬁ_ch- .




- Exomple 5

 Comment

 protestion of the leading edgo 1s
- and timed. For this Teason

~ Intermittent use of it may make i

e,
foarach.

. The most likely worth of

 of degeption. = The radar operator

. of this Chaff trail or spend thei

1%, and hence fail to track the b _ :
_]efrqctivenesszdepends.largelyﬂuponﬂthe~failure of the ground warning
_Q&?SﬂGmiwhich-GOuld:keep the Wurzburg from wasting its time on this
~diversion.. o e T L o , -

' One of the mogt aiffioult

t se
1 end 2, with some 86Tt of direct

‘&8 a means of c¢reating gonfusion. -

SR

St -This use of a "screening force” will cover only a small portiom
- of ‘the bomb run. ‘One must rememd
v the ‘left of the Chaff trall as well as the portion betwsen the trail
. and the radar is not protected.

;-with ‘the result that the effectiv
- On the other hahd, if Chaff is r
. .conslderable variation in the bomb run.

er that all of the rum 4000 feet to

It 1s very easy to misjudge the wind E
eness of the Chaff may be largely lost.
operly placed,'it will 8llow for .

this maneuver is in the possibility
8 may ooncentrate on the leading edge

r time searching in other parts of
cmb formations as they come in.  Such

“problems in using Chaff ships/rar
to get the Chafr properly placed
ems that schemes such asg Examples

‘contact between the Chaff ghips

- and ‘the leading group, are to.be preferred. . This does not mean that -
- the use of teotles such as that of Example 'S should be ignored.

t valuable, especially for its value
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(1)
deteg
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{2)
shoul
lent
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(4)
(5)
(6)
Charyr

A radar can see through a sereen or Ch

alt but cannot

t or track Planes which are In or near the Charr

To eover an N plane formation, /5 N u
4 be dispersed per 1000-2000 feet., Th
to N units every 5-17 secs.

The protection Of Chaff extends about
Chaff blows with the wing.

Chaff ralls 400 Teet per minute.

The protecticn of & formaticn orf nlane
but not flying in a Charr trail is 1%

et

- Chaff and Car

- Chaff

 Antd<Jemming

A fin

- ‘engineers hav

“effect of Win
At most, they
‘poasibly twie

and Carpet Supplemant ench Cthar in g
the principal difficulties with Carnet
T&S may not be covered by the jarmins,
of Chaff is g biz helr. n tha othar
dly help make ur for the ocsnsiens whe

»

iclent protection. an exanrle cf thig

e devised varioug methods te da

a8l ‘eomment should ve made ¢n the fact

¢rease
dow. ‘The success of these is not comp
may call for new tactics and increase

e to three times the amcurts indigated

nits of Charr
is is equiva-

2000 feet.

¢ dispensing
nited.

very effective
is that some
In such cases
hand, Carpet
n Chaff does
is the case

that German
the famming
letely known.
d amounts,
above.





