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"Blipd Tanding and ;irbormo Comwnmentlons Fquipment,

1. General Machrichtenflihrer 'V'RTINMI, the Director Gencral of G../.P.
Sigrels, togsther with some members of his Staff, have recently become avail.
able for interrogation in ®ngland. /. first report, A.D.I.(K) 334/1945,
surmarised the General's broad views on the development of the radio war, but
it is intenled to issue further reports vhich will deal with the more technicsl
aspects of German signals and radar policy as asen by the Signala Staff,

2, A file of doouments brought. to Inglahd by Goneral M'RTINT has formed a
useful dasis for these contimnuod intorrogotions; this file has already been
microfilmed and its contents sct out in...D,I.(K) Documents List 45/3. The
pressnt report i3 based on docuiont 45/9 fff ohtitled "Funkousriistung der
Flugseugmaster, Yotprogram® (Signals ouipment in sircraft typcu, emergency
programme), and is the first of a series of reports involving an explanation of
the contents of the document

3 The dooumcnt, which is reproduced in translation in Appendix I to this
report, lists such radio and radar vquipment as was projccted for each type of
aircraft uncer the Flihrer's cmergency prograrme, and notes such improvements or
modifications as wwerc foreseen, Thu presont PA! were ablc to explain the policy
behind the.employment of this cquipment, which as far as possible is decalt with
in the. following paragraphs in tho order in vhich it appears in the doocument,

b, According to P/Y the dooument, which is undated, was prepared early in
March 1945 and sinco that datu the omergency programme foreshndowed had undor=
gone few, if any changes; such changes as were known to PA/ will bo mentioned
in the pfesent sories of rcports, ,

BLUD LADING BQUIPMENT,

Policy amd Tronds,

5 4 new srstem of blind lamding was rccently coming into favour in tho
G.A.F, and was evontuslly to replace th. established Lorcnz system known to tho
Cermnns as L.F.P, system, It was considercd that the rccent poor quality of
training of aircrew - particularly fighter pilots - in blind flying left them
incapablo of ¢xocuting the neccssary steady turn in cloud demanded by tho Lorons
systcm without considerablo danger to themselvos and thelr nireraft.

6, The system in procoas of introduction was known as the J,L. PP (Japd
Landevarfshren = fightur b)ind landing system) and involved both thc markor
beacon and beam signals being reccivod on a common frequency of the E Bl 3
instoad of, o8 previously, receiving the beam aignal on E Bl 3 and the becacon
signal on the I Bl 2 component of the Fu Bl 2, :

Te Agnin, with the now systom, the outer and main marker beacons, instoad
of, as with'thc lorean system, boing placcd roapectively 3 km, and 750 motres
from the uml of the nirficld runway, were to be placed at 20 Jem and J kme from
the Yunwny., The L, F.% (low powcr adrficld beacon) ims also to bo placed no
1css than LO Joa, aluztant from the alrficld insteal of, as fermerly, 15 Jm,

N /8. Thu obiet T



-2 - SecRey,

8. The objuct of removing the airfield beacon to a distance of 40 km, s ¥
to enablo an incxpericnocd pilot to bogin the arproach flight above cloud amd

to make a descont tiwrough the cloud on a straight courac dovm the bean, .8 the
E Bl J ruccivor vms sufficiont for this ncw system, thc E Bl 2 reoeivor was
becoming rcdundant,

bl 2,

AL WP I VSN
. ﬁA It will bc noticed that the only aireraft shovm in the list to de
‘? i with the Fu Bl 2 is the Ju,88 night fighter, .is is wull knovm, the
N Bl Zis the blind landing apparatus oorposcd of thc EBl 2 and £ 8] 3
.. Pe , tha latter givin® 3, channols detwecn 30 amd 33,3 ne/s,
ARG o o
10, Actually, the 7% Bl 3 rccciver is installod in a considoerable runber of
aircraft muntioned in the list, but 4t is in combimation with other apparatus;
in such cuses such apparatus, together wwith the E Bl 5, is Jnotm by the new
MuGe. numbor, Thua, the FuGe.125 (Hermine) is composcd of the E Bl 3 plus the
Telephonsusatsgurit (R/T attachmont), by means of vhich signals on Fu Bl 2
frequuncios oan bo heard by the pilot or on the intcrcom, Similarly the PuGCe.
120a and k arv also composcd of tho E Bl J plus o Rernhardine attachment ( sec
coT I, (K) 125/1945),

1. Tims, the solo borber airoraft in the omerguncy programmo (the 8-234),
the might fightsr eircrart (8-88, 8-335 and 8-2622 and all Schlechtvettorjiger -
bad woather fighters (8-109, 8-190, 8-152 and 8-262) and ruconnaissance sirvcraft
(8-109, 8-152, 8-262 and 8-234) were actuslly emippcd with the E Bl 3,

£6,4,

12. o New automatic beam control device for use in blind lamding in cone
Junction vith the Fu Bl 2 was ctill under development carly in May., This devico,
the MG.1 (Lumvorteegerat 1), vns to bo connectud to the automatic pi‘ot amd vms
to convert the dlind landing henm signals rcocived in the E Bl 3 into torms of
coursc corrcction to keep the aireraft sutomatically on tho beams

13 The %!G.1 was orizinally intonded for omployment in night fightors and
bad wea*' or fightors but the signels staff considered that, with the comparatively
small number of loron: blim landings oarried sut, it was not csonomical to wasto
industrial man-hours in an already hard prossed radic industry, and the 5'G.1

vos glven low priority.

1h, Accornling to PAI, a few cxporimental ,J/G,1's may possibly have doen used
in oporations. They bdolievod that trials hod also bcen mndc = at Kothen = with
& further irprovomunt vhercby the height of the aircraft wnas alsc automntically

. controlled in the approsch; ncne of th. prescrit P/, | swover, knew the actual
method employcd, either in this improvement or in the WG.1 itself.

TIONS SPTS.

Polioy,

15, Tho types of alrborne communications apparntus in opurntional use in the
G...P, wore lntterly dictated larguly by the caprcity of the radio industry, by
L1110 signols anuntermeasures and from the beginning of the war had been
ndvursely affcoted by the lack of co-operation butivien the office of thu General
der jfachrichtenflhrur on the opurational aide, amd thu Téchnischos mt « latterly
the Teochnischu Tuftriistuns - on the tuohnionl Jdwolepront side.

16, General FGRTTIT hes himsclf alroady spolen of the contimual difficultices
vAth the Techniachea /mt anl of MILCI' 8 privnic wnr againnt the signnls organe
isation, Th. prasent ./d al:> caphaniscd that tint lack of coecperation wns the
chiof obstacle to cdevelopmcnt of opcrationnl signnls, and they added that the
Tcchnisches /1t Wil latterly T.L.R. wns continually deweleping eqtipment without
roforence to oporationnl requircaonts. /17, L measare
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17. « Rcagure of this confusion wns to n groat cxtont duo to tho fnct that
tho Allied 1luad in radar dcvelopmint had not been forosuen by the Cermans and

that their radio industry, alvnys sufforing from air attack, wna-additiomnlly
overburdened by the rapid chinnges in typos of cquiprent forced upon it,

18, The presunt PAT pointcd cut that this confusion vas largcly dvident in
the develonment of air comunicatieons apparatus,

JuGe, 410 P,

19, The MuGe.10, the stock comrunications sct for multi-ongined nireraft

sinco the beginning of the wnr, i1nd been devéloped fron a froquency covarage of
300 to 600 kc/s and 3 to 6 mc/s to include alternative H.F, covorage of 5 to 10
mc/s, 6 to 12 mc/s or 12 to 18 mc/s “rith the additisn of an R/T attachment, the
TZG 10. .. later /P duwvclopmunt s to replace the 300 to 600 ke/. receiver

by the BZ6 D/F ruceiver covuring threc hands o7 150 to 300 ko/s., 300 to 600 ke/s.,
and 600 to 1200 kc/s.; ‘iwn this arranzinent vas fitted to the FuGe,10 the
instollation wos Imown as the WuGc.10 F,

20, In the amergency programme the PuCe.10 P wms planned for use in the

Ju,88 pight figuter only; it c.uld not be opernted in singlu-scat night fighters.
That apne~atus ms tc be retainet to allow of a wide choice of frequencies for
the night fightur comentary to combat the British jamming of signals channols,

The PuGe,16 and its Dcvulopment,

24, Thc suggestion that an airborne V.H,F. cormunications sct should dbe
produccd vas first made by General Major RTIMI in 1735 and led to the production
of the FuGu,16, This and@ the latcr development, the MuGce.16 2, gave a frequency
covurage of 38.5 to 42,3 me/s. Three ndditional sube-typos, the 2Y, ZE amd 2S,
wore later preduced for spucinl functions which, for the ;uiv - 5 of the prescent
account, arc repeated bolow.

22, The ZY h~1 the Y attachmont for Boni¢s control; the ZE wns n modification
which allowed t..c distance o the aircraft from a Tornado D/F stotion to be mea-
sured, so that a form of Benito control giving but little accuracy in asimuth
oould bo employed, Thc ZS, whose frejuency coverage was 40-45 mc/s, alloved come
munication with both G, A. P V.H. P, rround stations and with . .rmy units using the
43«48 mc/s band and wne installed in Schlacht (rcund attack) aireraft, It
replacce the FuGc,17 for Army co-operation vork as the latter sot only allowed
commanication with Army units,

Ge, 1

23, The PuGe.17 wnas orizinally dosiymed by F,F, 0., the G,/ P, radio r:search
station at Oberpfaffenhofon, as an R/T transmittererccoiver for use in .y
co-ocporation, It covorcd tho 42.2 to 47,9 me/s dard and w:a actually in produc-
tion bufore the MuCu.16, .8 statcd abov. it was latcr rerinced for ..rmy co-op-
eration purposes by the MuCe,16 ZS.

2., The FuGu.1? was also caployed ty the Conlars of K.G.40 from 1941 ommrds
in antl-shipping opcrations in thc ..tlantic boeoausc it was then avallable in
large quantitics, whercns fightors worc still being cquipped with the MuGe,16,.
Tt had the advantnge thet 4t worked om the anme baml ns the Torenz 10 UK of the
Wwvy and direct communication oruld be mnde .Ath ships.

25, K.G, 4O constantly pleadnd with the Wavy to be slloved to ccrrunicate
directly with U-boats but ncver ot the i'avy's permiasion bucause the latter did
not 1like the idea of U=boats bein;: dircoted to a convoy by aircraft, thua
locscrdng their own tactical control of tho U=honts, In Decenber 1941 the Mavy
had acrecd that the cxperiment should be trisd but shurtly aftervwards the United
Staten came intc the war and Ue=honts& then np.rated off the tlantic conss of
amerden 80 that no opjortunity arcac to try cut the peaaibllity of Clveet com-

runication, 26. 1In the
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26, In the tlantic nn¢ in northorn weters the MuCe,17 wms also used ror
homing on t> Schvnn busys Cropyed by rccomnaissance aircraft for marking the
positions of convoys for mabscquant alr attack; these verc latur medified so
that they 8180 operatod on the frequency of Pudc, 16,

27, M> Benito eontroi was possible vith MuCc,17 but a verszisn kmom as
Ncci‘l', E emitted a t.n. ~ni o~ allxm@ ddatance mensuraacnts to be made by D/P
stations,

PuGe, 18,

28. The PuGe,18 nover 0% Jurtihv.r ther the nlasing of tactical requiremonts
in 1942, It wms hored by Geeiwa HAGRTIGT that the industry iculd be able ¢o
produce a sct ovurcting orer the whele haal from 30 - 300 me/s, thus ensuring
s large murber off channcin,  The preblin was a ifficult onc and the sct pro-
duocd was much tou large and bulky, Az the new R/T set had to be suitablo for
fitting tgh 8 sinzlc-cngined firhter the plan 'ma finally given up in favour of
ths PuGe, 2. )

NuGe, 15,

29, Tor some tirr: 14 had deon the intention of the G..\.F. to improve upon the
PuGCe, 16 which, duspite the sharpnoss of its tuning, and swith a coverage of 38,5
to 42,3 me/s, had £30 narrow a frequency ban for the large nurmbers of V.H.P,
frequencies rc-wlrcl in ~peraticns, ‘ ,

. In 1342 an crarational recquircrent vas put up to the Technischea Armt

for a mew V,H. ¥, cranwmitter-ruceivir vhich wvould opcrate over n greator range

of froquoncien cnd nt tito sarmc tine vould bhe rore simple to usc and less bulky
than the MuGo,16; thu noew sot vma v havo 100 tww-\ay channels, .

3t. . “hilst the devolopmeat ~f the new sut vas being dealt dth by the Teche
nisches Am: the Fu7:,40 mnde ernai’uralo ororreas, nctably in the addition of the .
"y" attachment for Aenils contrcl, The G,..F. Sigmls Staff thercurcn informed

T.Ae that the netr sod unlor Jevslopmuent should likewise be capnble of beine
employed in Bonito c.rivol,
e, APter ¢ delry of wennly S yoenrs T,4. finally brouzht out the MuGe.15,
ard the apparatus. e dcronatrate? in the cummer of 1944, The Sicnals Staff
found that thc deard hai boon tullilled for a greater froquency coverage in
that the PuGu.15 kad & ranze of 38 to 48 /by the set weichod only 25 kg, as
against the 4LO. kg, -f i [ule.16 ZY but tiis had beem achiuved by nakdng a
single unit of tio ree.lw.r and tranxdtter,

330 T’W Simlb ::a "::- 1‘\-‘-11'\:'.3 te th&.‘ir h:‘r!‘ol‘ thnt Toa’\o » 1“ Nlﬂlum

. the woight roguirom:nt, La? arranzed tronsrission and rcvccption on onc and the

same frequuncy ond tic sct thwr.fore only had. 100 onu-ny instcad of two-wny
channels; thin meant W~ S TuGa, 1% s ineapable of boing usud for Bendto,
(MOTE; L mizprint ir parnd93 of 4.0 I.(R) 334/1345 rclnted those facts
wrongly to th: fufe,*6).

3. Genoral MARTINMT allugem that T, )., vho werc prejudiced acainst the
Benito systom and favaured Szen (J.D. 1. (Ks 160 and 187/1944) hrd donc this
dcliberatoly, but at nll uvunis, ceasrlin: to his Staff, tihis shortconing was

regarded s ons of 4a¢ o teazedice of tho Corman .\ir Force in the whole

f1c1d of radiv, Lead.ns huing the cnusc of considurablo bad feoling betwoen
General WETHIT anl fencrsl Teldmarachnll WTICH = anl sudbscquently T.L.R.

35 thot irei ernt ia Lynleal of tre lrek of llaison butieen the T.A. and the
operatioml sidu, " situnticu sns mt furthur irproved when General W.RTINI
Aigeoweroed thas orlors Por 4he MG, 17 had bBeon placed with induatry without hia
knoalodge and that o wveinl divicand et Weoo niready in preduction,

/ }6 o Moamvhile ’
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36. Jtoanwhile, the highelevel rov contimiud hotween the Sizmls Staff amd
Tide, the latter sticking to their oontuntion that Benmito contrel 'ms incfficiont,
firstly, thcy mnintained, bucausc ;11icC jarrdn vms éiaturding the systen,
scconily beeonuse they otill favourdd Sion, and thindly because the preduction of
special apprrntus £for beth Ienito and Lzon vas overloading the rafio industry.

3. To the first of thosce contenticns tho Signals Staff roplicd that Egon
ecntrol wads vqunlly suscentiblce to jarming and that doth forms of contrel viure
thorufore oqually cssential in ordcr to provide ~sreater secpe for the ovasion of
Jammdng, ..ccurding to the :rusent B/, howwver, T,.., ranncd by cngincers out
of - tcuch with oporational rualitics, wns incapablo of understanding the prace
tical rdvantaze of maintaining Loth syzteme.

38. Yltirtely s corpromdac vas roached and 4t was agrced that 300 of fizhters
should rutain the Masn, 16 an the remining 707, should enrry the RuGc,15, In
about Sop terber 194k, however, l'njor ACHSEL (one c¢f the present PA/), the mevly
appaint.d officer on the Sianals Staff in charge of aircraft safety amd navia-
gation, pointed. out that tho MuGe, 15 could not b usid for the normal safcety
Sorvice (Mugsichuung), as the vholu of that systcm was basod on tho use of two.
separato frouuncics for tranamdasion and recepticn to allor an airoraft to homo
on t2 a beacon,

». On the strongth of ‘injor ACHSEL's cont.ntion, the FuGce.15 vas finally

aropped and such suts as had been manufacturcd vwerce subs.quently used as groumd
transmitters snd repurbercd BS.15, At thls stacu Ger:ral M'RTINT finally secured
srrocment as to th: nceussity of retaining Benite control; the FuGe,16 ZY vms
therofore to du rataimd for day fizhtur control and a3 to be superseded by the new
FuGe.2L as 8504 08 the latter hnd o Senito-control attachment.

PCo. 2,

- &0, The J4 crstad plnns providud for the production f the single Jet 462
fighter in lar.: quantitics; the Corman radio industry wns alrendy overburdened
wvith work and it 'ms thorcfure considerud necessnry to have an casily mass-pro-
“iced V,K.F. npparatus available in s:ifficicnt nurbers to cquip the new riremft,
Tho operational rcquircments wore for n wvider frequency bond, simple clickatop
operation, trrnsrdssion and reecption un Ciffercent frequencics snc small dbulk,

41, The Fuse.2h was the act chnsen for this purpose and was in prouuction at
the capitulation, ‘/ith the failurc of the MuGe.15, it 'ma deelded to uxtond the
use of the FuC..2h €5 sther tyous of fishters as soon as o Benito control nttache
ment had been produccd, The sut wmuld then beeome the future V.H.F. R/T cquipment
for all fishters in the G, 7.

&2, Tho set only requirod 25 of the man=hours involved in the building of the
G0, 16 and weighed only 1% ke, as against the 40 kg, of the latter, It was
simplo to opuratc and could uasily bo remotely controlled by the pilot ina singlo
senter sircraft. Its froquincy covera: wng about 35 to 45 mc/s.

L3 In April 4945 the PuCc.2h still hnd throu disadvantnges:-

(1) It was not vory sonsitive in D/F for homing on to buaoccns,

(41) .lthough the recciver anc trsnsmitter wsro scparate, 41t hnd for
tho proscnt nn "Y" attachment, .

(414) Thu tuning wns not very sharp and thu vddth ~f the tuning largoly
ml1lificd the erdAnnl roquiremunt for a wdder frequenmcy bamd
R/T set which would “lve more communicntion channels. .

Ulso 1t ws int:mlcd in the firat inatanor to fit the ™., 2L to all. 162's;

that airemft wn3 tu operate apninot 111icd Aay borhurs in laric murburs with

the 0dd of n eoreentary asimdlar to that in usc in nirht fichting, and was lator

to e assisted by n nuw navization covacntary systor: to be dracribed in a later

roport end knoum ns Ribesehl, (6 wns nla: ¢ malloral that an e 162 was a falr

vieather alremft, Benits confieol, an' th rofore o 'Y attachent - 183 P/T aut,

wal? not be nuede A, Mie Jnlt s
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bS5, ‘s it was npparent that with the 1ntroductﬁ of the FuCu, 24 rivcraft
would be operaticnal iith both tho FuGo.16 anc PuCc\BL, a nev predlom was sot for
the Safety Service if ticy were to relicve the congestion on the TuGe.46 bami,
The uround quard frequency had to b between 38 and 42 mo/s an that crernency
calls from alrcraft using both ™:0c.2h and FuCe, 16 could b hanrd while
listenins on one froquency.

46, .8 a terperary solution, and until the PuSe, 24 should be universally in
use, thu frequency for the ground station transmittors was to bc duplicated,

and all grourr. safuty stations and their V1. P, beacons were to dbroadcast on two
separate requencics, onc in the 38,5 to 42,3 me/s band and onc ocutside it for
aircraft carryin: MuGo, 24,

. JuGe, 29,

&l The FuGe.29 1ian a lons=mww rvociver vith an appreximatc wvavehand of 200
to 2,000 mtrea; it could thus cover the crdimry broadensting stations and was
intonded as a reams of recuiving fighter commentary on svveral additional and. as
yot unjarme} froquencics,

48, Fer more than a ycar the might fichter correntaries had been seriously
Jammed, and’ it wns hoped that installati-n of the FuCe.29 in night fizhters would
considerably rulicve the situation, The Jamaing menace was reeently nlso spreed-
ing to (ny fighter operations and for that rcason the same sct vns to bo built .
into all dny fichtcrs, Thus, as showm in the emcergency prograrme, all fightors =
wore evuntually ¢5 carry two scts - the MuGe,16 or 24 transmittor-receiver amd

the MuCe.29 rucaiver,

49, It will be ramembercd that the idun of a broadeast receiver for comene
tarios hac alrondy buen tricd sut in the ainclee-cncine ‘ilde Sau night fighters
in the spring ond sumnur of 1944, vhen aircraft carricd a small commercial-type
Radione reocivur for reception of niznt fizhtr ccrmoentaries in the M/P bamd; o~
since ric-194dk, howvover, nothing furthcr wns heard of thcae sets, but tho PuGe.2¢
ssera t5 have huen a perpetuntion of that original plan.

/',wwm_c_‘g_, "{

")) an ".7S.Df"§e’17d:\, sl ?
ntorromtion, Group Captain,

18t Ju .
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DEPARTMENT OF DEFENSE
DIRECTORATE FOR FREEDOM OF INFORMATION AND SECURITY REVIEW
1155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155

B 23 20

Ref: 98-M-0165/A1

This refers to our letter to you dated October 7, 1999, regarding your appeal to the
Information Security Oversight Office for 14 documents previously requested under
Mandatory Declassification Review procedures. One document (AD346727) was
provided to you by our letter dated November 19, 1999.
The review of 11 British documents you requested is complete and there are no
objections to release. Titles of these documents are contained on the enclosed sheet and a
copy of each is enclosed. We will advise you as soon as the reviews of the remaining
two documents are completed.
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