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GERMAN COAST AATILIERY EQUIFHENT EMPLOYED IN
HE DEFEN CF THE WEST COAST OF DENMARK.
Freazamble.

The German Coast Artillery defences ln France,
Belgium and Germany ltself were dlsrupted by Allled attacks.
Although many of the mountlngs remalined intact, tkelr
systems of communication, control and flre dilrectlon were,
generally speasking, obliterated. t was therefore decided
to send a small party of Officers from the Unlted Kingdom
to carry out a general lnspectlon of the Coast Artillery
defences in Western Denmark since these defences were intact
and work hed corntinued on them until tke date of the German
capitulastion.

The initial Germesn programme for a "blitz" wer
included the provislon and instazllatlon of.a -numbéer-"of "super-
heavy Coast Artillery batterles. We =2re of the oplinlon that
these batteries were deflnltely inferior to the British
1E-inch batteries, e.g., #t Slneepore, excent verhaps in
sheer range =2nd methods of proftectlon. They had the range,
out how they ever hoped to use 1t effectively 1s bevond
comorenension.

Wnen forced back on the defensglve the Germang had %O
nest zn unforegeen regulrement for Coasat Artlllery eculopent
They spuesr to agve azd no standordised deslgn except 1ln the
15-inecii and 1€-inech calibres and were, therefore, compelled
to instal a wide varlety of Nsval mountlngs, German Fleld
Army artillery and csotursd eguipment 1n z C.A. rols.

As = result of our insnection we conclude that from
Bot: the tecrhnical =2nd user nointg of view we can profit
very 1ittle by =z deftelled study of German Cosst Artillery
eouioment =znd methods. We were less impressed then the
IZ11itsry Correspondent of "The Times" and submlt that we
enjoy a clear lead Iin thlg field of !Mlitery Sclencs.

We wlsh %o szcknowledge tThe unstinted hospltality and
rzeln afforded us during our fTour by tThe Denlsh Reslstance
¥ovement. We dedicate Figure 1 to them; 2 covy of z German
woriz of art whiechi we "libersted" in the Officers ijess at
TISTZD. "In vino werlitass". Apert from its artistic or
nhilosoohlc wobth, thils ic probebly the e=rllest niciorlal
record of the complete neutrslisstion of Coast Artillery Dy
zn alrborne dual ourcose wesDON.
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SECTION I.

TEE CUT QF TFE GERMAN COAST ARTILLERY DEFENCES.

e

The Generzl Plan of the D=fence Systen.

The German Ei;h Comzznd consldered thot the
stretech of coast line from NYLIINDEGAB to RIZE in SOUTE
JUTLAND was the part of Denmark most vulnersble %o
Allied invaslon. The position 1s lndicated on Figure
(inset). The hinterl=nd is flaf and well drslned and
yet it affords good cover for alrborme troors. The
undulating beackes shelve gteeply, tke sand 1s firm =2nd
there are no cliffs. In sdditlon, ESBJERG was consldered
a sultable base vori. The German Coazst Artillery defence
system was planned on tihe assumptlon that 1T any sesborne
attack was launched szainet Jutlend, the landing would
telte plasce in thig srea.

[4N]

The Erulpment Devloyeé in an Antl-invesion Role.

! The following equinooents were devloyed or
olanned 1n the defence of the area referred to ln zhe
orevious parsgrsph, the aporoximate locatlion of eacz
battery being srcewn in Flgure 2:i-

() Super—heavy

Four 38-cm.(15-inch} Siegfried Xenone on Iro
38-cm.. ¥*Tirpitz" type twin Wavel mountings =t OX3=Y.
Thlg battery was scheduled to be in actlon.in
September, 1945, and t_e Todt organisation hzd
continued work on it unt the date of the Germsn
cepitulation in Denmark.

(b) ¥edium =nd Lic:t.

(1) .- Four 15-cm. Navazl guns in two ftwin turrets
SRADYP on the ISLAND of FA¥O. These
egulpments oricinally formed nart of tie
secondary srmsment of the ZSermen batitlesiin
Gnelsenau.

(11) Four 10.5-ca. single mount vines ol Frencic
Gesien (Le COreusot 1317-1918) on Fsho.

(111) . Four 15-cm. RoTors :I'CE on Fano. These
izd been withdrsrm from the Danlsh crulser
Feder Skrom which was scutiled in Coveniezen
in Xusust, 1943,

. I

—
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SECTICHN I. -

(1v) Four 12.2-cm. Russlan field ecuioments
on The southern tip of Fano.

(v) Four 10.5-cm. (French) single mountings
2t NVHINDEGAS.

{vi) One 15.5-cm. field cerriage in an
armoured cupola at NYMLINDEGAR.

(wii) One battery of four 12.7-cm. mountings
rom 2 (ermsn destroyer, instaslled north of
ESBJERG.

(viti) Four 12.2-cm. Rugsisn guns at ESUNE.

(ix) Ditto at BORSINOSE.

{x) Ditto at VROGUL.

(x1) Four 10.5-c¢cz=. French eculpments 2%
BLAAVAYNDS =UX,

fxti) Four 15-cm. X39 Cermen Field eculpments
mounted in a2 C.A. role at BLAAVANDS KRO.

(xi111) Four 12.2-cm. Russian guns at WEST
WEDSTED.

{xiv) Four ‘12.7—-cm. Germsn Neval mountings

south of ESBJERG.

3« Fire Power.

(=2)

The flre power, although not uniform, smounts
to one bettery of four medlum guns every five miles.
In adéitlon, most of the Cosst Artillery batteries
were equloped with three 3.7-cm. A.A. guns for local
defence, these weanons were sited so as to have s
geaward arc of fire.

The (German Officer Commanding the defences
consgidered that six guns were reguired ver Coast
Artlllery bettery and six would have been oprovided
but for the shortage of equipment and personnel. He
was zlgo of the ovinlon that the A.A. defences were
Inzdequate, but held the view that even after
sustalned aerlal bombardément, sufficient Coast cuns
would have remeined in sctlion %o repel a landing.

No guns of speclal degign were provided for
defence against motor torpedo boat attack, for tiis

_3_
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SECTION I.

role they relied upon S5-cm. anti-tank guns (of which
14 were mounted), and the 3.7-cm. A.A. guns mentioned
zbove.

(b) Henning Detail.

The Coast Artlllery batterles were manned by
German Naval personnel and two speclally trained
Hegiments of German Fleld Artillery, the senior
commands Deing held by Naval OfZficers. One Infantry
Battallon was provided for general defence against
2irporne troops.

The Skgrersk Defences.

A super—hegvy battery was also lnstalled at
HANSTEAD in N.W. Denmark. Thls batiery consisted of
four 38-cn. SK. L/52 guns on four Schiebgerust C39
"single" mountings. A 3-gun battery of similsr eguilp-
Aents was emplaced at XAISTIANSANDSUD in SOUTE NORWAY,
thelr Joint role was to close the Skagerak. The dlstance
betwes=n these two batteries 1s sporoximately 120,000
¥ards and Vhe maximum gun renge with a2 gpecial type of
shell 1s 60,0C0 ysrds. They cen thus be said to have
covered The Sksgerak, the mld-channel was, however, very
heavily mined. See Figure 2(Inset).

In adé¥tion to the 15-inch battery there was a
d-gun Coast Artillery Dbatiery of 17-cm. s and six A.A,
batteries (four 1C.5-cm. eznd two 3.?-cm.%

Work on the Eanstead Fortress begsn in Movember
1240. Tvo "super—-hesvies" were in action by HMay, 19471,
snd the melin z2rmsment was completed 1n September, 1941.

!




SECTION II.

THE SUPER—HEAVY BATTERY AT HANSTEAD,
SKAGERAK DEFENCES. (A x 38-cm.)

1. Projectiles.

A.P., S.A.P., ¥H.E. end a speclel deslgn of light
H.E. shell were provided for operationsl use. The first
three esch welgh 800 Xg.(1764 1bs.) and have the same
ballistic characteristics. With top charge they have an
1.V, of 2690 f.s. and a meximum range of 46,000 yards.

The light E.E., shell welgha 1091 1bs and 13 used
wlth an incressed cherge vo glve z maximum range of
60,000 yards: ¥'.V. 3445 f.s.

All four shell have the ssme external character-
1stlcs and are of conventlonal deslgn with 2 balllstic
cap and three driving bands. Below the driving band
there is a thin lead band which may 2¢t 258 a2 dscopvering
agent. The pogelbllity of 1ts being used %o nrevent ges
from gettlng over the drlving band before engraving ls
conslidered unllkely.

Diggrama of eack shell, including cross sectlons,
are reproduced as Flgures 3 to 6.

The H.E. £111ling of the light shell ia dlivided
into an upger and lower sectlon, each of whlch is
gseparately fuzed. The "distance plece" (diavhrazm) may
be to prevent set back on firing with a low density
filling or to prevent set In, or merely to posltion the
two pre-iormed olock charges whlch constltute the maln
filling. A guentlity of A.P. and llght H.ZE. ghell are
being shipved to the U.K. for a more detalled examin-
ation and wlll be revorted on through the normal Eritish
£=1litary channels.

2. Armour Flercing Performance.

The armour vlerecing performence of the A.7. and
S.A.P. shell 1g =25 follows:-



Fenetration of Armour Plate by 38-cm.
A.P. and S.A.P., Shell.

.l
* SECTIOH TI.

| A.P. 5.4.P.
i Pzer. L/4.4. Sorgr. L/4.5 Bdg.
Fenetratlion. Penewration.
Aange. | Fece nardened Face Hardened Homogensous
. armour in mm. armour ln mm. armour in mm.
M. | 209 | 40° 20° 40° 209 40°
_lgtres. I | | i " "
100 { ; 398 : : | i
1000 : 382 ; : : 1
2000 S (376
oo | | (% (3e |8 |23 | i |}
] I AQOO L 35£ L™ = i -
; t s0c0 | 3 | ° |34 e ERS : 2
: B000 <H g 339 = Gt
j 000 | = | & (330 | 2 I g - <
:; oco | % |7 322 | % 245 2 5
i 3000 g9 313 - 239 “ E
1 10000 El . 1306 o 233 : =
1 11000 = : 298 : 227 g s
3 12000 o l 291 r 221 E 1
i 13000 AAT | 284 319 215 = +
i 14000 | | |432 |276 | 309 210 - !
! 150C0 || 417 ;268 300 204 ! :
16000 I 403 | 262 290 199 1
170C0 I | 388 254 291 19& ! 23
180co |t | 375 | 247 272 % : 229
18000 | 443 | 362 |241 262 18 , 222
20000 | 426 | 349 | 234 25 17 : 216
25000 352 | 250 203 215 15 ! 187
30000 | 294 | 242 177 181 13 228 162
35000 [248 205 | 157 156 121 190 141
£A0CCO IElS 175 | 137 135 105 157 123
-6-




SECTICN ITI.
3. Time of Flight and 0% Zonesg.

The following figures for Time of Flizht and 50%
Zones have been extracted from the Range Tables:-—

800 ¥z, Shell (A.F. or E.E.)
Renge e 02 P, 50% Zones.(lMetres)
letres- (seconds). Length.]ﬂreaﬂth. Yeilznt.
10000 13.9 95 1.9 9.7
20600 32.0 108 5.0 | 32.0
30000 555 142 10.0 d%9.0
42100 105.0 291 24.0 =
495 Kz. Shell (H.E.)
Range T, of F. 50% Zones.(ifetres) |
Zetres. ( seconds).[ Lengtx. | 3readtn.] Selgnt.
10Cce 11.4 103 5 Tad
20CCC 21T 105 T4 25.0
© 30000 0.1 i3l 11.0 76.0 3
A00C0 76.2 219 23.0 = :
5QCC0 1C4.5 410 A6.0 -
54900 128.0 715 72.0 =




Mark indicahin

? — 'Fl"id shell
Il ‘-.._ . e W( ighf {:] ass
Ballisfic Cap 148 & 148a
F‘nqr:mg Cap Weighr =
Class
Filled in Wilheinzhaven 1940 W&l
HE -Fiﬂ-nq Group a Spl—a-rdf 140
== according o Maval Manual 313 D390
190 2 C . dalivered /Zdl A
Shall Reinsdorf Jan L‘Mu./ -
bady Code Number af“/ \
H E, Fiilling
Twe Pigce Gaina A /
HE. Fillima =
Cenfre of Grawr}t G =T
Gaine Confaingr 2
Gaine Exfansion A l ]
= & J
Gawme A = 4
Leaad Fanma =
Szaling Washer ks T

*Base Fuzc 38

38cm A.P Shell L/M44 wirh Ballistic Cap
38cm.Psgr L/44 (m.Hb)




ballishic ca
shell

Ballisric Ca.P

We;q hi Class
pitrc':m_:l Cap

M-I-i'll. indﬂ:.&rlﬁq
base fuzg wakh

Fil

Mark Indieafin

led Shell

- Sgaling Washer

"T ™-.Base Fuze 358

|

38em Spgr L/ﬁr.f) Bdz {jm_Hb}

Fig_*}

38cm S. AP Shell L /45 with Base Fuze & Ballistic-Cap.

H\l:
Filled in SEquEﬁa
1S4
L Shell Eud-;g HE.FiIhm}
. Group a accord- Se 41
f,:]_‘l‘wo piece -ing fo Naval Spl - & -rdf 4 41
_ HE. fillin Manual 190.2¢ 313 05192
"3 Delived Rii:idﬁgﬁ ZdIA.  Ncode of
- Gaine A H.E filiing
Cenfre of Gravify —
: / Saine Confainer S, ;
Saing Exlension & |
oy LA =
_,-f' ~ Driving Bands E}
7 -Lead Ring e —




Mark Indicabin

filled shell
- Fuze Exfansion Scraw Mark denoFing,
Fuze Exfansion 167 y, Nose fuze with
Bailisfic Capr-fﬁ Ny Ballishe
Nese Fuze 27 Capped Shell Shell and
Gaine Ballislic
Conlainer {‘.a.p
: Gaina A Wikbmbysess
4 Gaing — .
= Ex “H_ons A Weight Class
._ Three Fiece H.E. F;lh'ng
G I Waight Cla=zs
_.' i ' Filled in Wilmshaven 1941
£ H.E. filling-Group ¢ accord-
T, A -ing fa Naval Manual 190 -
"o Shell Body s delivered Reinsdorf | _Spl-c-rdf 2,41
2y —
. Feb. 1941 -""-'..."__,.- 3_13[1 5194
—— o Zdl A
s e Code Number of HE filling /
1 5 Gaine .ﬁffff,.r"’
2 Cenfre of Gr'aviﬁf e
-r CH ..:.- Basa ﬂdaphﬁl‘
' ~.e : D-“':'v'rng Bands \E =
ol o =

Séa[img washer

38cmH.E.Shell L/4-6 with Ballistic Cap & Nose Fuze
~ 38cm.Spgr L/4.6 Kz(m.Hb)

Fig.5




Wiignt lass
’

2 alp dnlERAL =0rLd
it .
matendan judd

fatens.um slagve
Fuze gatenmon

Ballistic cap
1538k

Moss fuze $OK
Fuze adapter
Gawne 386 HFI
) Gaind cantaner
- = '_'-_ Mose adaptar
; .-‘ 3 UEEE.]' H._f_. Fj“ing

-y =

{ Shell body

1

]

[
P W

DisLance preces

vy

2 Transmisson pieces
) 8 __L:ELH E.Fi“il'l-g

Gaine cantaner
M543
Gaine C/98H

-
e Drieiny banas

0

_L:.;-_l_--"_ﬂ-'-u“" T
PR e
w " E

A
e

i
e R
Ly )

L

f

4

5 =7
+ A Lead rung

B 'E-a.'\r_ fuz; '{*DH:-

\ Cavity for Lracer

B ,_u.’.:PLII'.F_

.:"i.lql- |._|1.:[|Ilg
talls & rlh.li ol

Mark iy g
M. 4 Pane
FuZze, walh

Ballistu
capped ancil

L)

Projectile and
Balliatic cap
number

"M:.qghl. class r 115 ]I
-
Filled aC
Segeaerg M
!
Caf G -
e &1
HE F|||i|1-q wroupg- Spl—u-rdf 141
acaveording Lo | 7 r 3N,
Naval Manual .~ -gr 2dI C/SB H
190 20 o
delivire.] |L ; ]
Renadart Jan.l"iﬂ_;' r,1

T-,- pe of "o X ﬁml__ﬁ

bass wainsa - ]

Long Range H.E.Shell L/4'5 with Ballistic Cap,
Nose, & Base Fuze

Si-Gr L/4.5 Bdz u.Kz(m-Hb)

Fig. &




SECTION TI.

A. Charges.(See Figures 7 to 13).

The two groups of operatlonal charge used with
the 38-cm. SK C/34 are:-

(a) Normal charge (CGefechtsladung).
Long range charge(Grosse Gefechtsladung).
(b) Hormel charge (Naval) (Gefechtsladung Schif?f).

Long range charge (Naval) (Grosse
Gefecatsladung Schiff).

The two cherges under (z) are each made up of
two incrementis, a baslc rear sectlon =nd a forward section.
The rear sectlion ls common to both normal end long range
charges snd ls conteined in a steel certridge case filtted
with 2 G/12 K ST vercussicn primer. The forward sections
fTor normal and long range cherpges differ In welght, the
former welghing 148 Kg.(322 1bs) and the latter 183 Ks.
(403 1bs). In both forward sectlons the tubular vropell-
ant flash tubhe and lgniter bags are contained in a
eylinder with covers 2f both ends. The cylinder and
covers are made 0f cast propellsnt. The whole sectlon 1s
contained in 2 sllk bag of double fthickness which nzs fwo
handlesg at the forward end snd one at tie rear end. The
front sectlon for normal charge has "s G" (schweres G
Teschoss - heavy ghell) stencilled on the side of the silk
bag and the front sectlon for long range chsrge hes "1 '
(leichtes Geschoss — light chell) gimilarly sfencilled,
Stencilled gt the forwerd end of bot: gectlons is "WV
(rorderselte — front end) and at the rear end "Reil!
(Zeiladungseite — Igniter end). Each rear snd forward
gsectlon bears a colour pmariing denoting the propeliant
10t number. On the rear secivion 1% ls 2 ccloured ring on
the basge of the cartridge case and on the forward sectlon
a coloursd band round tie silk beg. Wzen 2 comnlete
carrge is made up only increments besring simlilar colour
markings are used.

The charzes under (b) mre mede up of three
increments esch and consist of 2z rsar sectlon, 2 centre
sectlon 2nd 2z front gectlon. The rear sectlon ls contzin-
ed In a brass cartridge fltted with a g/12 X 3t orizer,
The centre sectlon consistas of a cast oronellent cyllinder

contalning tubulszsr orovellant, cast flash tube and lgnlter,

the whole beingz contained in g gilk bag. .

=1F=
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SECTION II.

For both normal and long range charges the rear
and centre sectlons are common. The front sectlons
differ in welght, that for the normal charge marked g g®
welghing 14 Xg.(31 1bg) and that for the long range
charge marked "1 G" 46 Kg.(10l 1bs). All three
increments have a. colour marking according to the
propellant lot number and the same ruling applles when
making up complete charges as mentloned above.



weighl of charge
PropellanF No,
Manufaclurer's Code

- Cﬁ.rfridg:—. Case Cover Disc
Upper lqnii'ﬂar'

Perforaled Plare:
(;arn'l'dgn Case Cover

e

;,1,. :

':En fral Flash Tube

L 3Bem Sreel Carfridge Case 34
1] L Tubular prnpallanf- Inner

F— sm . w Ouler

Propellanf an = Inner

= R = - Quler

TH -— Silk Tord
3 7] Low:- Igniter
o . 3
P!"IITIEI"

Rear Section of Charge
Hiloenkart £ Si Kar'u_pne - GEFECH'S*&dung :

Fig. 7.
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Forward End

cuver Plal«

with Two Handles
: - I
Fixed Covar v

|~ E— |

Cast Propellanr

Confan er ' I _‘EI
S0mm Colowr 1

Inner PFQPE llant B ag

Band
Quter Propellanr E-au:_:I
with Handle
L]
Silk. Cord Srencilled Three Timesd— ~

round Circumference
Flash Tube

Tubular Prupﬁllanf s B f
Pl'upﬂ.ilinl' Packing l

[ N - |

: 4 Rinq
[é,!," : S ——q__, Loose Cower
' g Fer

Piifarated F‘laha

Forward Section of Long Range Charge
Vorkartusche -Fijr Si—-Kanone - groBE Gefechlsladung

Fig_u.
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Forward End

- Cover Plate wath Handle
Cast Propellant Cover .
i P
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Fig_!
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SECTION II.

The Guna, Mountings and Emplacements.
(

a) The guns and mountings are the seme as the
38—cm. equipments installed in the Pas de Calaleg, full
detalls of the latter are given in C.E.A.D. Bechnical
Report No. 13/45.

The (Germans assessed one 800 kg. shell or one
A95 kg. shell with top service charge as one E.F.C. and
fhe average life of a gun liner is sald %o be 286 E.F.C.
300 of the heavier shell are quoted as corregpondlng %o
2 m.g. drop in M.V. or to 540 mm. extra ram Fnﬂrmal
rem 2464 mm.), whilst 350 of the 495 kg. light shell
eorregspond to 105 m.s. loss in N.V. or to 540 mm. extra
ram (normal ram 2479 nm.). A speclal tool 1s provided
to messure ram and 1t is interesting to note that the
Germane regarded length of ram as a criferion of the
1ife of the gun and muzzle veloclty. They regerded the
liner as wornm out when the loss in M.V. reached 10%.

(p) No loose liners or loose "AY tubes (contalning
2 liner) were held by the battery as replacements, nor
were there any in the arsenal at Tisted. A thorough
gearch algo fsziled to reveal any speclal geasr for the
changing of liners or tubes. The Fortress Commsnder
stated that he had carefully gquestioned the Krupns
representatives on the subject of the renewal of worn
out guns and the procedure was to be as followa:—

(1) A baulk platform was constructed behlnd the
turret to position a cylindrical support for the
worn out liner. The cylindrical support also
gserved as a transporter casing for the liner.

Wote.  The withdrawal of the liner entailed
pulling down part of the emplacement wall

which hed accordingly been constructed in
masonIy.

(11) The reer end of the shield and the securing
rings on the breech face were removed.
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SECTION II.

- (341) A hydraulic press was sttached to the muzzle
end of the "A" tube to displace the liner which
was then withdrswn into the cyllindrical container.

(iv) The procedure was reversed to fit the new limer.

If the Commsnder s description 1s correct, then
there can be no doubt that the llner was originally
intended to be removed wlthout the "A" {ube.

{c) In contrzst to the casemated 38-cm. in the Pas
de Calals, the HANSTEAD mountings were only provided wlth
a gplinterproof shield and were, therefore, capsble of an
all round azrc of fire. Camouflage covers had been placed
over each emplacement and rigorous disc¢ipline hed been
mzlntained in all mstters appertaining to csmouflsge.

The above photogrspn shows a cemouflaged
emplacement with the gun elevated; 1t was otherwlse
difficult to plck ouft tThe emolacements from the ground.
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SECTION IT. -

We were, in fact, s0 lmpresgsed with the camou-—
flaged emplacements that we called for such aerlal
Photographs of the Hanstead Battery as were held by the
Joint Photographic Reconnalisance Commlttee. A szmple
of thelr work 1s reproduced as the ezslest means of
shewing the layout of the battery. The dlstance between
Nos. 3 and 4 guns 1s 300 yerds.

The key to the photograph (on Page 234) is:—

(a)
(b)
(c)
(a)
(e)
(£)

(g)

(n)

A.A. Battery.

No. 4 Gun.

Reserve B.F.R.

No. 3 Gun.

Battery Plotting Room.
No. 2 Gun.

No. 1 Gﬁn.

Radar 0.F.
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SECTION IT.

(a) The rate of fire obtalned during practice
geries was said to be one round per gin in 70 seconds.
Having regard to the low degree of automatlclty - 18 men
on the rammer! - this rate of fire 1s considered good,
but the fire power of the battery as a whole was totally
Inadequate to deal effectlvely wifh targets taking
evagive action at the ranges the CGermans would have Deen
called upon to fire had 1% been newessary for Allied
Naval unlts to negotiate the Skagerak.

The -Fire Directlon System.

(g) The Long Range Base System of Optical Cross
Cbegervation.

Eight optlcal directors were installed in 0.P's
oter a sea frontage of about 97 kllometres. The
target bearings obtained from the directors were
transmitted by telephone to the Battery Plotting Room.
Angular devliations of fall of 'sho® from the line oFf
observation to the target were also passed To the
B.P.R. by telephone. Examples of German C.A.
directors have been examined and reported upon at The
Military College of Science, Bury, (report No. 1ucss/
v/ca/6, Parts 4 and 5, distributed by ¥.I.10, War
0ffice, refers).

(b) Radar Positlon Findine.

The Fortress was alsc eculpped with Two
Wurzberg Riese radar sets. Thls set 1s well knowvn in
the U.K. 2nd full detalls of 1ts design are avellesble
»t the Air Ministry (A.D.l.Science).

The radar sets under reference are normally
mounted on a heavy concrete base about six feet hlgh
in order %o give clearance for the 25 ft. dlameter
parabolic reflector, but the twd sets at Hanstead had
been erected on concrete towers 20 to 30 feet high in
oréer to obtaln an ineresse in range in the C.A. role.
T™he radar eoulpment, 1ncluding the turning gear, is
carried ln & cebiln on top of the concrete base and
nas an all round arc of obgervation. The aerial end
perabolic reflector are mounted on the cabin wiih
free movement in elevatlon.

: The wavelength used can be varled between 53
and 67 centimetres giving an effectlve besm widtih oF
about 7°. The pulse recurrence Ireguency s 1875 e/ s
which i1g equivalent to = theoretical maximum r=nge of
80 kilometresa. In practice the range ls llmited by

=2]=
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SECTION II.

the size of the target and, in the coast role, by the
helght of the set zbove sea level. The accuracy
claimed by the manufecturers 1ls % 35 metres in range
at all ranges and 3/16° in bearing and elevation, but
the average performance of thls instrument ls not
likely to be better than % 50 metres and ¥ %% in
range and bearing respectively. The displays conslst
of a circular time base for ranges up to 80 km. and a
fine range tube presenting elther the 0. - 40 lm. or
40 km. to 80 lm. range bends. A "Split® presentation
lg employed to obtaln tesring and elevatlon.

I.F.F. has been designed for these sets, but
the sets examined had not been modified %o incor-
porate 1t.

The gefs were reported %o be capable of detect-
ing the splash of 6~inch end greater ghell, the
operator obgerving the difference in the range to the
terget and fall of shot on the "fine" range tube. The
range dlacrimination of the get ls, however, poor,
and 1t was reported that the two bresks merged when
the range difference was less than 600 metres. No
Anformation on fall of shot errors for line could be
obtalned from this get.

The power supoly 1s at 380 volts 3 phasge: 18
kw. Deing reguired. The set welgha about 12 tons
end the csbin i1g rotated by a Ward Leonard electric
drive glving maximum rates of 109/sec. in bearing and
59/geec. in elevation.

Instruments in the Battery Observation Post.

The B.0.FP. was bullt on tov of tThe Battery
Plotting Room and equloped with a 10.5 metre base
stereoscoplc rengefinder and a perlsconle director.
An exactly similar rengeflinder was captured near
Ghent in Belglum and a detalled report om 1%t 1s =t
Apnendix A.

" Rsnges and bearings obtsined by contlnuous
following on the stereoscopic rangefinder (the
battery pivot) and director were gassed to the
edjacent nlottinz room by ftelenhone.

ITote: Mo German speclmens of depression range-—
finders were founé In Denmark, but evern if fhew
pogsessed any 1T 1ls doubtful 1f they would nasve
been emploved in the defences vilslted because
of lack of helzht.
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(d) Instruments in the Batterv Plotting Room.

The followlng lnstruments were provided in the
Battery Plotting Room:-

(1) The Langbasls XKleingerat (L.B.X.G.)

This instrument was used to obtaln battery
Pivot range and bearing when supvlied with either
range and bearing from one of the radar 0.P's or
bearings from any two of the optiecal or radar
Q.Ptg., It therefore comblned the functions of
long base cross—observation computer and displace-
ment corrector. It was also used To compute
target "future bearing when time of £1light wasg
fed lnto 1T as a function of future range

The followlng corrections to besring were
apvlied on thls ingtrument:- Meteor correctlons,
drift, spotting correctlions, and correctlons for
the rotation of the earth.

The photographs on Page 27 show the external
linkages on the two longer sldes of the main
caglng which reproduce the relative poglitions eof
ocbservation posts anﬂ the battery plvot %o a scale
of 1 320000 or 1 : 4000Q, the 1arger scale being
Emnluyed to obtain greater accuracy when Tiringg
at the shorter ranges. The linkages can be
quickly set up and orlented for any two 0.P!s.
Settings are made to the nearest 10 metres or
1/16th degree, the meximum displacement on the
Esngtead instrument being 274,520 metres. Target
bearings from two 0.P's or range and beering from
a slngle O.P. are hend get and battery pivot range
and bearing obtalned by simple triangulatiﬂn.

Target battery pivot bearinga obtained from
the linkages are "f#ollowed up® on a dlal and the
operafor'!s handwheel dlgplaces "a pen” which pro-—
duces a bearing plot on a paper moving 2% constant
apeed. Psrallel llnes are inscribed on a glass
Dlate which 1lg fitted over the plot =2nd the
bearing rate operator rotates the grid so that the
llnes are parallel tc the bearing plot, he thus
rotates hls handwheel by an amount prownortionsl
to the rate of change of bearing.

Future target bearing (Bf) 1s assumed to be
equal to present bearing Bp) plus rate of change
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of bearing (b) multiplied -by time of flight (t).
Time of flight 18 hand set into the Instrument
ag a function of battery pivot range on a sult-
ably graduated range drum. A mechanical multi-
pPlying device produces the product bt which 1s
added to Bp on a differential to produce Bf.

The instrument asppeared to employ no new
principles. It was very solidly constructed,
the displacement linkages belng especlally heavy.
Degplte the high standard of workmanshlp it was
gald that the lnstrument frequently went out of
adJustment and requlred undue mainterance.

Notes on the tests carrled out on the.
inagtrument indicate that an overall accuracy of
about 1% of range was obtained under static
condltlons.

The Fumesser — Graphical Range Rate Cslculator
IGIHIH#EI }

Pregent battery pivot range from elther the
L.B.K.G. or the 10.5 metre rangefinder were
paagged to the G.R.R.C. Thisg instrument mezsures
the range rate and so evalustes "future® battery
pivat range. Facllitles for the application of
Wgpotting" and meteor corrections to range were
incorporated.

Ani operator continuously sets 1n present
range (Rp) and the range rate (#) i1s obtained by
plotting in exactly the same manner as the bear—
ing rate 1s obtalned on the L.B.K.G. A drum x
carrles curves of the product 't plotted againat
t for verious valuea of ¥ and sn operator matches
a range dlal and thereby causes a2 polnter to be
dlsplaced from the origin of the curves by an
amount proportional to t. The drum is rotated
o that the curve corresponding to the range rate
obtained by plotting Just touches the polnter.
The drum 1s thus rotated for t.

The value of future range (Rf) 1s obtalned
by adding Rp to Pt in = differential. Differ-
entlal geasrs are also used to permlt correctlons,
alraady referred to, to be azdded to Rf.
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i The insirument 1s compset 2nd well mede.

i

: Tuturs Tanges gnd besrings were iransmitled
bty selsyn te the zun emvlscexents irol The
3.2.R.C. and L.B.K.Z. Tesnectively.




(111) Fall of Shot Correction C=lculator (F.5.2.0.)

Thls encoder evolved "spotting" correc-
Tions to rsnge and bearing whem fed with
target bearlngs snd fall of shot observations
from two displaced 0.P's. It could alao be
uged to calculate travel correctilons when -
target location and its course and speed are
set.

The Fz2l1l of Shot Correctlon Cslculator
is dealt with in Military College of Sclence,

Bury, No. HC3B/7T/CA/6, Part II.

ALL, OF SEOT CORRECTION CALCULATCH.
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(iv) T.¥V. Rechentish C.39.

An instrument used to calculate range and
besring corrections for wind and abnormal
bellistic conditions.

Thls instrument ls de=2l1% with in Lilitar?
| College of Sclence, Bury, MNo. MCSB/T/CA/S,
! 1 Part I.

(a) Instruments on the Lounting.

Eech mountlng is fitied with =z Selpa Empfanger
and g Epa -mnfp-gﬂr. ’heae sre bearing and range
recelvers wnlch also correct hat.ury pivot future
rsnge and bearing to gun renge gnd besring.

Follow-the—-naointer methods sre used tc Lay the
runs in bezring but resd end set methods are used to
'193 the gun 1in “elevation.

Pull detalls of the Selpsa Empfanger znd Epa
Zmpfenger are set out in Apbendix B.

I
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(£} Aporeciztion.

Alreraft had bveen allocated fto the battery for
spotting untll the Germans lost alr supremacy 2nd
the Fortress Commander consldered that radar ranges,
ontical bearings and elrcraft observatlion of fall of
shot would have given him all the basic data he =mx
required to obtain nlts, even at long renge. With
this combination, which he regarded as the bast, he
claimed to have obtzined 2C% hlts on a battleship
type target at a renge of 30,000 yards in practice
gerleg.

Having had to abandon svotting aircraft, they
corrected rznge from radar fall of shot observatlons,
throwing off for line fto obftaln preclse range dlff-
grence between target and the M.P.I. of a salvo when
renging, and corrected bearing by a system of
brscketing.

The Germans obviously fzlled to develop radar
to the gtage where it re—orlented the entire Coast
Artillery fire direction problem. For thls reason
the German flre control egulpment and techniaue
examined 1s of historicsl interest only. Agalnst <
targets malntaining a donstant course znd speed
success might nave Deen achleved 1ln condlilons where
direct obsgervatlons of the tTerget and fazl1l of shot
were allowed, but the Time lag in plexing up the
commencement or end of a turn must hseve been consid-
ersple and it ig consldered that exceot at.short
rgnge, sefy, less than 17,0CC yerds, the battery
would have been incapable of desling effectively
with targets taking evasive esctlon. , German Naval
officers smiled signiflceantly when we engquired ss to
the Drocedure adovted to combat snaking tergets.
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THE "INVASIOM" ARFA.

The System of Control.

To provide early warning 16 gient Wurzberg radar
gets were deployed on the West Coast of Jutland, covering
a coast line of 300 kilometres wlth a mean spacing of
about 20 kllometres. Thls ch=ln was employed 1n coast
watching poth in the A.A. and C.A. roles. HNone of the
gets were used to provide fire control data.

All Wurzberg installatlions were connected by tele-
ohone znd wireless to the centrsl control room in ES3JERG.
The main equipment in the conftrol room conslsted of a
large scale plsn plotiing board which enabled the locatlon
of any sea or aerial target to be obtalned from any two
radsr crogs besrlngs. The plotting was of the most
elementary type =nd the main point of interest isg that the
gontrol of the A.A. znd C.A. defences was t0 be vested in
2 glngle commander in the case of a Jolnt sea and alr
sttack.

As soon =5 2 sea target was detected its location
w28 oassed to the Hesdguarters at AAREUS on the East
cogzt. A complete record of zll friendly shipping wes
zZept 2t AAREUS end the declslon as to whether the target
was or was not To ve engaged was made There.

If hostile, the locstion of the target was pasgsed
to the four regimental control roomsg slfueted lorth end
South of ESBJERG, the ISLAND of FAN'0 and the Esst Coast.
Tne azllcgation of targets to betierles was effected from
the reglmental Z.4., but target informatlon wes pasesed on
from the centrsl control room to the Heziments and from
Zegiments to Datieries in the form of = map reference.

Unertrodox Use of Badar for Tarzet Detectlon.

In adéition to the chaln of Wurzberg radar sets
referred to in the previous sub-sectlon, use was velng
Made of 2 chein of five radsr recelving stations for
Terpet detectlon. Two aets were drovided for each
statlon, the five stations being apuroximstely 70
zilomelres apart. Cne of eachk pvalr of sets operaled
*n £ vave band of to 12 centimetres, the
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second on a wave band of 35 to 3000 centlmetres. ney
consistedo? highly directionsl Beceivers not assoclatec
with =2ny particuler transmitter, but mekxing use of tae
re-radiation from the target of the rsdlatlon Irom any
transmit<er which was followia~ 1%.

The aszence of a "local® transmitter lmplles the
direct messurezent of bearing snd elevatlon only, the
nositiosn of » ferset being roughiy obtalned I - cross
observation from any two sets. The necessary olotiling
wasg cerried out in the control roca 2t ZSBJERG.

One of the =zdventages of this system of detectlon
lies in its comparstive immunity from Jemmlng, but 1%
would, of course, be effected by spoolfing devices.

The chances are taat tke provision of recelver
without trensnitiers was an economy Tiegsure. Assunin
4:e orovisgion of trensmitters to be llmited, for = glven
power, gregter zirorzit detection renge would oDe obtained
by =zn crepged number of displaced recelvers, since tTa
i of redistion from She irpnsoiiter via 32
te o tne dlsplaced recelvers mould be shorier in
certsin clreumstances. Tals incrsase In scope would now
e puoreclable againsy shlisaline.
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protruding to indicate the exact route. The (Germans
stated that thls system had stood up well to bombing and
shelling in France. Thig polley had not been unlversally
loplemented 1n Denmark, the televhone cables at Hanstead
were stlll buried to a deoth of 3 metres and in many of
the batteries the televhone lines were run zlong the side
of the slit trenches connectlng the guns and control
points.

Thne Super—heavy Battery at O0X3BY (Two Twin 38-cm.)

(2) General.

Coples of contracts indicate that the Todt organ-
isation began work on this battery in July, 1944.
Cempletion was antlecipated by September, 1945. When
work stopped in May, 1945, the concrete emplzcements
were about 80% complete and 175,000 kg. trestle cranes
hed been erected over each emplacement for the
rogltioning of the mountings - which are on the sgite,
rugting. 1t was reported to us that the gune and fire
control lnstruments were in a2 reillway siding at
Guldager. The ammunition hsd not besn 1ssued.

Ten miles of gpeclal rallway track had been lzid
to oring the material to the battery position and thre
installation of tzls battery undoubtedly czlled for
a prodiglous englneering effort.

An ldea of the magnitude of tiae work csn be
obtzined from the phetograph on Page 36 which shews a
singie emplacement with the main twin turret freme
underneath the trestle crsne. The cranes =zre ideszl
Tor thls Type of work and we recommend that at least
one- of them be sghipped to the U.X. Detalls are given
in Appendix C. :

The two emplzcements were approximately 2GC0 metres
apart, low slted in sand dunes, and sbout 2000 metres
from the beach. The guns would have 'had sn unobstruci-
ed commsnd over the water area.

Yo attempt had been made to camouflage the battery
during <he constructlonal stage, 1% would obviously be
imoracticable, but light A.A. guns near the emplace-
ments were manned from the outset and 1t was nronosed
to instal H.A.A. batterles for loczl protection in due
course.



CCNSTRUCTICN OF TWIN 38&-cm. BATTERY AT CX3EY.

(o) The Emplacements.

The Maval design of mountling had been accepted
for use ln the Land Service without any major modifi-
catlon. When in battleghips they were reported to
have an armoured turret with 80 mm. of plate =zt the
top znd 35 mm. of plate as slde protection. When
uged 1ln Tixed defences 1t wazas the policy to inerease

thls thickness of armour in the ratloc of 5 : 2

Figure 14 1s an accurate reoresentation of the
concrete structure, the small lnset glving an external
view of the mounting ss 1t would have appeared when
complete.

Figures 15 and 16 are agymmetric views of the top
and lower floors of the emplacement. Titles on these
Flgures indlicate the purpose of each compartment.

The entlre structure was reinforced concrete

apart from the inner circumference and circular paths
at the top of the gun plt, these were lined with 2-in.
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and é-1in. armour ol=te.
All Flgures referred to in fthls sub—-gectlon ere
roughly 0 sczle, the mexlmum thicknese of the

concrete roof belng aporoximately 11 feet. It ig

estlmated that the concrete roof znd emoslacement

walla would have witnstood a direct nlt or near miess
from a2 40CC-1D General Purpose bomb or a 9.2-inch

A.P. shell, but they would not have withstood a2 direct
nit from A.P. or rocket agsigted bombs, Or a nezr miss
from a "Tall-boy"®

Tze turret =zrmour 1s probebly the maximum the
Naval engine power assessment will permit snd not
determined by the penetrative effect of e gpecific
prolectlile or bomb. Eaving regard to the imErmsmed
EEEmzexImfzRYLiiww slze of The conerete structure as
cecmpared with tiiat of She Jurret itself, o gensible
belence appears To have been maintalned in the over—
21l gesle of orotection.

Desplie the layers of plste st the fov of The gun
plt, the roller patis and overhanging nortion of the
turrst are conasldered to be the most vulnerable psrit
of the structure.

It 1s notlceable that the skell are lower than
tzae cartrldge chembers. This 1s razther surprising and
proosply coverned Dy German Naval deslsn conslderations.

Flgure 17 1g 2 general view sectloned through the
tor and lower Ifloors tc show the methods of heandling
The swmunlitlon. Thlsg should be studled in conjunction
with Pigure 18 which glves 2 nlan cof the smmunition
gtorage system, no4su-, etc. :

The Cunrs, Hountinzs and Ammunition.
I

(1) The zuns snd smmunitlon were Tto be the ssme
es those sunnlled to the Henstead 38-cm. battery.

Meximum elevation — 30° Traverse - 360°
Xaxinum range:- :
A.F., S.A.P. 2nd ¥.E. shell (800 kgz.)
32,000 yerds.
Lignt shell (495 kg.) 46,300 yards.

1.V, - 27C0 and 3465 f.s. respectively.

_3?...




SECTION IIT.

The main power drives in elevation
(hydraulic) and bearing (electric) gave maximum
rates of &° per gecond. The auxiliary drives
in elevation end bearing were electric and gave
maximum rates of 2° per second. The creep speed
in elevation and bearing were 1.5 minutes per
gecond.

I

(11) Power Supoly.

Mein - 250 EW. 220v. D.C. generator.

Auxiliarg, for lighting, ventilation, etec. -
68 X.V.A. 220v. A.C. generator.

(111) Ammunition Holists.

Yaln system hydraulic, cspable of handling
shell and charge slmultaneously. Rate of fire -
2 rounds per minute per barrel.

Auxlliary system electric, shell and charge
handled consecutively. Rate of fire - one
round per minute per barrel.

Ae compared with the Hanstead Battery, the
incresese in fire power is considerable.

(4) Pire Direction Svsten.

A study of the drawlngs and the interrogation of
the Englineer concerned with the installation indicate
that the fire directlon system was to be very similar
to that instslled at the Henatead Bsttery, the only
noteworthy difference belng that a radar set wazs %o
be allocated to each turret and sited wlthin 2C0
yards of 1t, ln order to glve range and f211 of shot
correctlons.




SECTICN III.

5. Germen Medium Traznsvortable Cozst Artillery.

(a) Cne of the most interesting Batierles visited
wag that at BLAAVAWDS KRO slnce 1t porirayed the
German ettempt to employ a standard medium Fleld
Army Artlllery eculpment of modern design in =
mobile Cozat Artillery role. Only one such battery
was found in Denmark and it consisted of four 15-cn.
¥.39 fleld gtins and carriages mounted on speclally
designed Coast Artillery firing platforms.

(o) The Gun (Figure 19).

(1) Details.

Bors. 5.87 incres.
Total length. 55 e=ls. (27.C7 £%.)
Lenzta of rifline. £3.4 cals.

il
(2137 1.
Rlfling twist:-
Initial. 42 16t
(1 in 42 cale.)

Final. 62 (1 in 30 cels.)

Chamber:- Length. A.14 1.
Capacity. 15674.4 cu. ins.

Welz=zt of prajectile. 2%.2 lbs.
iugzle Velogelty. 2920 £f.s.
Zuzzle snergy. 5863 f%. tons.
Jherge welght. 3%.,35 1lbs,
Arnze (maximum). 154 miles (svorox.)
Welsaty-

Gun with B.ii. A.84 tons.

Breecni mech. 3417 Iba.

Inner "A" tube. 2.15 tons.

(11} Short Desecrintion.

The flgures in brackets refer to Flgure 19.

The pun assemdly 1s of a normal type. The
resr cylindricel shoulder of the inner A tube 1is
aoused in the Jacket. Above snd below the middle
vertical olene ol %ihla snoulder there are zrooves
for the fitting pins (9).

A sliciitly tepered portion 1s sttacihed lensti-
wlase on the Jjacket to the collar of the inzer A
tube. Following on this un to the mugzzls there is
a2 strongly tapered portlon of the imner 4 tubs=.

At tie resr of the inner A tube there Lz a Hrajec—
tion Zor cartrlipe case and extracusrs.

|
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SECTION ITI.

mhe bore of the lnner A tube conslsts of a
chember and rifled portion. The latter has A8
grooves and 1ls incressing twlst.

mhe jacket 1s provided with a rlng groove
for inserting a grapnite cord (10), at the rear
centre surface, 1n front of the threasd for the
snmigt collar end at the forward end of the bore.
Thils graphite cord prevenus the penetrastlion of
dsmpne ss.

The threads of the breech ring and Jackes
are presced acainst each other by means of the
gulde ring {iﬁ screwed on to the Jacket (1,. T:e
cuide ring 1s prevented Irom rotating by means ol
the gafety ring (21), which 1s driven into to
three uoner of the elgtt interruptions of the
guide ring snd into the taree slooeg on iiae
breech ring. Tize puide ring 1s arovided =itk
elznt holes for the crank pin key. The Tro piece
clamp wing (22) is placed on the forward frontal
gurfszce of the guide ring. This clamp .ring
presses the graphite asbestos cord into 1tTs
groove.

Breech mechanisa. The breech mechenism 1g a
rectengular —edge crank lever Uype. It bas a
rebound striker firing a@echanlism, whlch 1=
ef7ected by means of z trig-er plece gested in
the right side of tkhe bresch block.

(a) The Garrisge.(Flzure 2C).

{1) Detsils.

Tlevation, trall arms spread. —A2 o+ e
Traverse, trall sros spreac. =309 to +3C?
Traverse, trall arms locked. =20 tg 4 3%
Width of track. £.89 ft.

Length (centre of wheel %o

centre of trall spade). 16.47 f£t.
Length, locked. 15.64 ft.
Length of carrleage, trall

spread, in firing vosition,
including zun. AC.36 Tt.
Breadt:z of carrlege, soread. 27.56 f£%.
Recoll — Normel. =7.09 ins.
Maximum. 58.27 ins.

-AQ—-
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SECTION ITI.

(11) Short Description.

Thig is a gun recoll split. trell cerriage
with gun brake, recuperator, compensgator and
pointer type aig‘ ting gear. The trsll erms,
which have a 30Y gpread, are connected to the
gaddle support, around the vertical Journesl of
which the saddle mounting 1s swivelled, and are
locked in the goread position by means of » gtrut
with the saddle support. The traversing geer,
gltuated on the left wall of the geddle mounting,
can give the gun a 30° traverse to the right and
left. The cradle 1s seated in the trunnion
bearings of the ssddle mounting with the gun, gun
brake and recuperator. The recoll is not vsrisble
and the forward moment of the gun 1s taken up by
the compensator. The gun 1s elevated by mesns of
en elevating gear, the coarse drive of which 1s
arranged on the right trall srm, while the flre
drive 13 situated in the caslng of the generzl
drive for elevating-snd traversing gear on the
left glde of the mounting.

When firing with locked trall srms tke field
of trsverse amounta to 6%, and the mounting, when
axle suspension nas been dlsengaged, reasts on the
wheels 2t the front and on the trall spades or
ice spades at the back sltuated on the ends of
the trgil grms. The carrlsge hes e brake, which
can be worked by compressed gir and by hand.

For firing, the axle, which 1s pivoted
around a bolt in a rocking bar, 1s secured above
and below after the gun has been mounted, by a
lock which 1s housed in a caslng at front on the
saddle support, so that 1t offers no more resis-
tance to the lateral crosslng of the axle. For
. travelling the axle 1s unlocked.

(d) The Cosst Artillery Firing Platform.

Figure 21 18 a sketch of the complete flring
platform on its tractor drasm trensvorter. The total
welght of the transporter as lllustrsted i1sg aporox—
imately 16 tons, the platform itself welghing approx-
imately 6 tons. . '

The transporter carries all the gear required to
adapt the Fleld. Army equioment for use in the Coast
Artillery role. The plafform can be installed
qulickly end withdravn complete;, thus allowing the

-41-
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SECTION IIT.

e nhﬂ,ugrenn on Page 12 ghows the turn-
uecle rpd the struts rizﬁdlj connecting the mow
Dart ol tze turntable %o the underside of the
czrrizze.

Twelve Cutrizzers (r2d1sl =zrms).

These are connected to +the stetle psrt of
tZe jurnteble as quwn on photosrarh on Fage 42,

Twrelve Arcolecesg.

These form the clrcumferential roller oath
of the Tiring vlstform snd are Dinned to the
outrigzers as per photogravh (page 43).

15—cm. ¥.39 EQUIFMENT - FIRING FLATFORHM.

-3



SECTION TII.

(1v) A Bogle.”

The two tralls sre brought together ~nd tke
bogle replaces the two spades normally used in
the Fleld Artillery role. A pinion in the bogie
engages in the sultably machined arc pleces (gee
vnotograph on Fage A3). A mechsnie=sl two—-snead
bearing dlal is geared to the sprocket drive snd
the carrlage cen De fresversed through 360 desrees
end lald accur=tely by the ogeudo rsck =nd ninion
method. The photograpihs on Pege 45 shew the
complete end of the trzll sasembly. The dimen—
slons csn be roughly gsuged from the AC-cm. rule.

The plztform 1s well designed, very careful
atlentlon hsvins been pald to the esse and .
repldlty of getfing the wesvon into aetion. A
complete eguivment heg been recovered for » more
detalled exeaminetion st the Royal Arsensl,
Woolwich.

The platforms =t BLAAVANDS XRO were emdlaced
in sand and reported to cive e high degree of
stabllity, there beihs no sicnificant movement
efter four "bedding down" full charge rounds ned
been flred. i
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SECTION III.

§) The Fire Direction Systen.

Fwnrn B R TR [ T T T et = 00 e A W e s

(1) ? The battery wes provided with a Long
Basis Gerat (L.B.G.) lnstalled in a very small
plotting room next to the Battery Obeervation
Pogt: Jamples of thls instrument were captured
at Cherbourg and have been reported on ln
Military College of Sclence, Bury, Report No.
%C38/T/CA/6 and in the Americen E.T.O. Ordnance
Technical Intelligence Report No. 100, dated
27th December, 1944. This instrument racelved
target besrings as observed Irom two flank
C.P's and by means of a system of crass
observation plotting evolved battery plvot
ioresent” ranges end beerings. No very great
accuracy could be obtained from 1%, but it is
noteworthy that 1t can be gulckly set up for
any siting conditlcons 2nd 1s sultsble for use
when 1t 1s reguired to 1link mobile batteries
with o Fortress srstem of long bese cross
obgervation.

(11) The short base monostatlc rangeflinder
provided a2z the batlery ontical Dosltion
finder contained no features of technical or
uger interest. It was sited close to the
B.0.F. in ihe open with no protectlion.

(111) "Eresent" target data could thus be
obtzined from the battery rengefinder by day
and posseibly from the L.3.CG. waen gmoXe gcreens
were lzid in front of the battery. No further
instruments were Tfound and the remesinder of fthe

ery dsta was calculated during =n scilon or
obtained from ovreviously prepared cherts, drums,
boards =2nd slide rules. Inlets in wood frames
indicate that stop wstiches may have Dbeen used
o obtain “ravel correcticns from rangeflnder
rates. For lonz rsnge engegements and, nrob-
ably, all snosting by nigat, tie area commanded
by thae battery ned been divided up into 250
metre squeres esch of wnlch was nuobered. fun
Piring deata had been calculated Ior esc sousre
-nd recorded on rollers. Thue, radar data
pacgsed througk tie Recimental Hesdguarters or
ontical d»%a from tke L.B.Z. w2g nlotted, a
square sccordinely selected as the most nrobable
future wosition of the target and & barrage

-4 5=




SECTION ITI.

ordered down on that particular square. ~Thilsg :
wag common German practice for medium batteries, .
Altogether the B.0.P. hed e general Feath &
Robinson appearance of a bookmaker's control
room on Derby dayl

(iv) "Future" range and besring was transmitted
from the B.0.P. to the gun emplacements by
teledhone and these data were then corrected
for the individual gun disnlacements from the
battery nivot end set on the gun range indicsior
plates - smell scale editions of the "super—
heavy" elevatlion laylng cgesr — and mechanicsl
besring dleols.

(v) Dial sights =nd directlon sights were used
Tor direct 1ayin soeclal telescopes being !
provided. = -

(f) cenersl.

.The Eiting of fhe guns was very 111 concelvad
and they anad very restricted arcs Tor close defence.
The emnlacements wers eamnTetely ooen, no atiemnt
Zaving been mede -to-dlg . in or provide even bloest
wells, but the battery: -perimeter was well wired in
and very neuvily p“ﬂtecteﬁ by 1ines.

e L LT
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SECTION III.

sae "Fano" Medium Battery (Two Twin. l5~cm.)

——

—

(2)

S

The main armament on the Island of Feno conslsted
of four 15-cm. G.F. guns on two "twin' Naval mountings.
The two equisments had been wlthdrawm complete from

the "gneisensu" and ingtzlled in a Cosst Artillery
role without any maJor modifl cau*un. .The two mountings
were aporoximately 150 yards apert and "about 5C feet
sbove sea level. The guns nzd 2 maxinum éepression
of 79 and e meximum elevatlon of ACP; thls corr responds
to a maximum range of avoroximgtely :;,jOG yards with
top charze. Each eguioment had an arc of fire of 350°
with a c¢lear comnmand over the wster sres =znd 1% would
have been necessary %o neutrelisze thils bettery to gzain
gccess to the nord of Esbjer

The =bove ls = photosgradh of one of the turreis.
The Zront plsta af the turret ls & inches thick, top
ol=tes 2% inckes, side znd beek plates 1-; i“ches. In
cenaral rinsiJ¢ TiE EWJI’QEHEHME are similar to
fose “egisned for the 33-cm. "trins" ot Oxsby.

Tie 15—cm. SK /22 Zuns — IIsin Chsracteristies.

Teight of -un with 3.1, 2.96 tona.
0. I rrogves. af.
Denth of ~raosvze. .089 ingkes.
E erdth 2f ~vosves. 2427 Anghies,
Frenct: af Iang .y, 277 Anphes,
—AD-
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Tnitisl twist = 1 turn in (cudbic psra- 1 turn

50 cals. (bolic furn— in 24,
(ing point. 458 f%.

Final twist

1 turn in (19.685 ins. 1 turn
30 cals. (in front of in-14.

(muzzle. a75 f£t.
Length of rifling. 21.614 £%.
Length from shell base to
commencement of rifling. 4.029 f£t.
Length of bore. ' 25.643 ft.

The bresch bplock is of the 4drop tlock %TyDe,
menually opersted. Ejectlon of the spent czrtridge
case 1s seml—agutomatic and the losding number, wWho
wesrs an aspestos clove, was seald %o catcr the case
and throw it sside or through the back door.

15-cm. SK 3/28 Ecuioment.
nternal views of turrel Irom Teft z2nd rlgnt rearT.

Yo mir blast was fitted, but the defuming
annaratus was excellently conceived. A suctlon fen
extracts the cropellznt fumes throusza 2 duct
immedistely over the breech block, the trunking Tuns
2long the top of the gun towsrds tre trunnions and
links with the trunklng on The non-elevating part of

—A9—
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SECTION IIT.

the mounting through a self adjusting smitter. At
maximum rate the gun elevates through 30°91n 4 -5
secdnds: thus, with a fixed loading angle, the rate
of fire is not likely to be greater than from 5 %o 8
rounds per gun per mlnute, although = 6 seconds load-
ing interval 1s sald to have been achieved on the
dummy loader. :

Direct Measurement of Muzzle Telocitr.

Thers were two serew-olugged l1-inch dismeter
holes in the too of the barrel, aporoximately = 3
inches and E}% inches from the muzzle. Although not
Fitted, these holes were prepared %o recelve plugs
carrying = magnetic core, the dome end of which pro-
truded slightly so as to meke contact with the driving
vand of the shell during 1ts passage along the Dore.
The core was energlsed as.an electro magnet Dy means
of a battery excited coll. A second coil, wound
round the first, was used to reglster small differ—
ences in the magnetlc flux caused Dy the passing shell.
Phisg small impulse was fed through a valve amplifier
to 2 catnode Tay osclllograph, where 1t was reglstered
on a f1lm drum about one metre in clrcumference
rotating at about 6000 r.p.m. With an M.V. of
10600 m.s. this would give a measuring distance on the
drum of 2 tenth of that between the. two plugs. The
Germans clalm that 1t 1s essy to see the point of
passing of the driving Dend on the impulse, this part
of the impulse being used a2s a datum polnt for
celculatlions.

The accuracy achleved ls not known, the weloclty
evolved would, however, be the mean Detween the two
points of "contzct" and the true M.V. would stlll have
to be obtalned by extrepolation. -

This work iz understood to have been deslt with
by Dr. Baraneck, head of the Electronic Departaent of
Rheinmetall-Borsics.

The magazines were about 17 feet below ground X
level, the csrtridge and shell chambers legading off
the gun plt as at Oxsby. The vertical ammunition
hoist delivers two shell In the top trays snd two
cartridges in the lower trays,simultaneuusly, to a
vosition midway between and 30 the rear of the two
cuns .( see photograph on Pege 51).
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SECTICN IIT.

15—cm. SK C/28 TWIN EQUIPMENT — AT TUNTTICN EOIST.

The shell snd certirldges are then man-nandled
end rsmmed Dy hand.

A small guantity of ready-use shell znd cartridges
were stacked on ezch slde of the turret as gshewn in
the photogrsvh on Page 49.

The guns sre elevated by hydraulic pressure with
alternstive hand control. A plunger with rack teeth
on The underside causes a pinlon fo revolve, thils
meshes with an elevating arc attached to the cradle.
The two guns can be elevated independently by me=ne
0f nandwaeels on each side of the mounting, out the
control wheel on the right 1s used when it 1g reculred
fo elevate both guns together. (See photograoh on
Pzge £2). =

The mexinum rate of traverse in vower is sbout
=]

¢ degrees per second snd the traversing hendwheel 1is
convenlently situsfed with regerd to the binocular
direction si~ht on the left side of the mounting. The
Czge III lsylng mesr 1s the same as that on the 38—cm.
Henstead mountings.




SECTION ITTI.

(1) ' The fire direction system followed the gemeral
principles employed at the super<heavy batterdes, the
bazttery moncstatic rangefinder heving s 6—metre base.

d

—-cm. SK G/28 TWIN EQUIBHENT.
REAR VIEW OF ELEVATING AR BRE=ZCE BING.
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7. SEATARGET THERMAT, LOCATION APPARATUS.

The DONAUGERAT.

The Donaugerat conslsts of a 60-cm. parabolic
reflector mounted in a barrel which can be elevated and
traversed. When the barrel 1s dlrected towards a source
0f heat the radlation 1s concentrated on one of two
bolometer estrips at the focal point of the reflector.
These heat sensitive elements form two arms of an A.C.
bridge which is followed by an amplifier whoss frequency
response 1s broedly selectlve with respect to the
frequency of the bridge supply voltage.

Thoe bridge 1s balanced to glve an amplifier input
voltage as near zero as possible when the rediation f£3ll-
ing an the two strips 1s the same. The movement of a
target lmage across the two bolometer strlps causes a 4000
cycle ver second asizgnal to be passed from the bridge %o
tne amplifiler. On the =zlgnsl thus obtalned an addaltional
modulatlon is impressed by mechenlcally choooing the
incident radletion at an spproximate frequency of 18
cycles per second.

The amplifier thus receives an input 4000 c¢/s
"earrier! freguency modulated at aporoximately 16 o/s:
2 slgnal whose phasse 1g determined by tihe bolometer astrip
upon which the image of the target 1s situsted.

This bridce amplifier ig followed by a detector
walch removes the "carrier" from the modulated signal and
Indicates the relative phe.e of the slgnsl witk respecs
to the bridge supzly voltage. A low frequency zmplifier
Tollows the pzase sensltlve detector snd provides
2dditlonal empllficestion at modulation frequency. This
lg followed.by a secund detector which ylelds zn outpub
current waose dlrectlon is governed by the direction of
motion of the target. )

Tre outout ls peassed to = display unit vhichk con-

glsts of 2 centre zero moving mirror gslvanometer
reflecting on to a fluorescent drum which 1s rotated by
8 clociovrork motor.

Five "Donau® sets were found in Esbjerg, they were
new and Intsnded for installastion on tie Island of Fano,
axvroximately 5CC0 weards zpsrt, as the besic édlrectors in
a norizontal base system of poeition findins.
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: In operation the barrels sutomaticelly traverse
a specified arc at a uniform rate of 90 degrees a minute,
the number of sets on tae "losk—out" being governed by
the helght sbove gea level and the range zonesg 1t is
required to cover. An observer watckes the fluorescent
drum which hag 2 straight line traced on it in normal
conditions. Whem a target 1s passed the radilation
ceuges the galvanometer to "kick", and hence the trace
ghews a2 break. FHand control 1s then ordered and the
bolometer head ls m=de to oscillste by means of an
eccentric drive. Tke observer thereasfter mailntzins %the
symmetry of tne oscillating trace about the zero line
by controlling the rate of traverse of the barrel, and
thereby follows the farget. The bearing to the target
1s resd from & vernier mounted on the %riped supporting
the barrel gnd passed by telephone to a central control
rocm. The meximum lnaccuracy of the bearing so obtained
1eg of the order of 5 minutes.

The centrzl set was to operate as the mester, two
oT the remaining four sets bteing ordered to tske bearings
on the selected target, approximate bearings belng passed
o them for "putting-on" purposes. A system of elementary
crose obgservatlon plotting was to be used %o fix the
position of the target, the bearing from the mastsr sed:
being used to verify that the two working sets were
following the game Target.

The Cermans stated that this eguloment when under
trlal at Swlinemunde had detected a medium size shivp =t
15 km. range in good atmospheric condlilons azné that
firing trials against z towed target, consisting of =
lighted stove, at 12 km. range, h=d resulted in A0% hite.
The varget bad, however, meintalned a constant course
and speed.

, The advantages and dlgadvantzages of this system as
compared with rzdar as a means of orthodox vosition
finding are well known, znd 1t 1s not considered that
there is any Justificatlion for reviewlng the coneclusions
reacned prior to the examinatlon of the German eculpment.
The "Donau" spparatus ig, in fact, muck more compllested
Than the "Arran" experimental spparatus develcoed by the
Admiralty Resersrch Laboratory and subject to trizls =%
a1tz and Gibreltar, without beins quite as accureste.

Thne develcpment of asuto—following tihermal Getectlon gear
end the poaslbllity of 1tz =2pplicatlon to "homing”™ anti-
saolp vrolectlles is, however, obvlous.
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Relevant literature lg:=

Adalrslty Research Laboratory Ranﬂrta
ARL/N1/=.530 and ARL/N2/E.530.

U.S. Army Siﬁna‘ Corps Intelligence Report
I.F.R.=1, dated 6%n July, }945 - Inferrogation
of Drs. Gagetner and Breaning on Develcopment and
¥1litary use of infra-red eguloments.

s German handbosk "Beschrelbung Fur Jerat
Donau 60",

Complete gsets of ecdipment are avallable in the
U.X. for trisls, if reculred.
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SECTION IIT.
. A.A. Shooting by Coast Artillery Batteries.

We obtained a copy of the High Command instructions
to Avmy Coastal Batterles, dated lst November, 1944, To
govern. fire for defence against alr attack on their own
position. Only formations (5 or more plenes) approaching
their own position were to be fired at.

The various units appeared tc have formed thelr
own rudimentary methods of A.A. fire in the light of the
equipment avallable. At Henstead, for example, (38-ca.,
67° maximum elevatlon) they plotted the formation from
radar obgervations, selected a "future” position on the
probable course, obtained the aporopriate Q.Z., fuze
gsetting snd bearing, using graphical Range Tablesg, and
then fired on 5dead time". Lesser celibre batterles
wsed constant fuze settings and even mere rudimentary
metnods of obitaininz and laying the gin in bearing snd
elevation. The instructlons csn nave Deen 1ittle more X
tnen a belated attempt to stiffen morale.

9. Medium =nd Light Hatteries.
(2) generszl.

Although each different type of batlery was
vislted, we nave cnly considered 1% useful to give a
geparate repor: on the 38-cm. and 15—cm. equioments.
Judged by British etandards the remaining wespons
were completely obsolete and the only interest in
] +hem lies in the scsle of protectlon, thelr Iire
| directlon systems and gunnery methods. The fire
control layouts and procedurs had been standardised,
trtese aspects can therefore be dealt with as 2
whole, irrespective of the actusl calibre of the
batiery: %

e

(b) Protection.

The protection afforded tie emplacements varied
consldersbly and had cbvisusly Deen cezlt with on en
He@ zoc" basls in tae Ligit of the equioment eyalilsile.
Somes mountings were in srmoured cupolss, the tilciness

. of Dlate prcdanly velng sufficient to witkstsnd 20-am
eirerzft cannon fire snd spell =nd bomb splinters.
Otners mere on concrete holdfasts 1in open emgplscemens,
the gun pit floor being as far below cround level 2s
the maximum deoression reguired from the zun =nd tze
conficurstion of the ground would allow.
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SECTION IIT.

One of the most interesting ex=zmples of con-—
crete casemated guns was the 13.2-cm. Russian Field
%un and carriage. These weapons are capable of 90°

raverse and they were slted to the flanks of likely
lznding beaches so that they covered the beach on
the extreme of thelr 90° arec of fire. The walls and
roof of thelr conecretle gun houses were from four to
glx feet thlek and when not required for action ths
comple™ gun and carrlage was withdrawn ineide the
gun nouse and the front aperture closed by a gliding
armoured panel 3 inches thick. When regulred for
actlon, wedges were placed behlnd the wheels and the
two spades in the split trall replaced by blocks

3 feet long. Thege blocks had a steel "tongue' 3
inches deep and 1% inches wide running their full
length which engaged 1n sultably grooved ralls
grouted lnto the conerete floor. The forward shape
of the gun kouse wasg as though the gun and carriage
1tgelf had been ysed for a mould snd the concrete
poured round 1t. These guns would have been very
difficult. to knock out.

All weapons. were equlpped with a tangent sight,
a range/elevation indicater plate, a direction slght
end a bearlng arc; most of the gear belng crude.
They were therefore equlipped for direct and indirect
laying (Czse I, II or III), but the batterles were
not equlpped with radsr or other means of indirect
firing, except on the "ggquare 5" principle referred
to in the Sub—section on the 15-cm. K.39 battery.

As mesns of rangeflinding one or more of the’
following alternatlves were provided:-—
(1) A monostatic rangefinder, 4 to & metre
basge.

(11) A short base system of cross observatlon.
Thls conslsted of an inner 0.P,, elther within
the B.O.P. or 1n 1te lmmedlate vicinity, and
an outer 0.P. displaced from the B.0.P. by an
amount not legs then 5% of the meximum range
of the guns. Elementary trlangulation on a
Field Plotter was used to £1x target position,
gynchronous bearings belng tazken every minute.
At legst four "fixes" were gald to be recuired
to obtaln target travel correctlons.

~




(e)

(£)

SECTION IIT.

(111) A clinometer on a sclssors telescope or an !
azimuth disc.. Thls gesr was made locally when !
the battery was not less than 40 metres above
gez level, depresgsion angle of sight from The
¥nown height being used to obtaln range. Having
measured D.S.L. the correspondlng Trange was
extracted from a previously prepared table or
ecalculated from the ususl formula.

Meteor correctlons were calculated arlthmetlc—
ally, or estimated, and fed %o the guns as an initial
ecorrectlon to range and bearing.

Travel correctlons were obialned from:-

(1) Rangefinder rates recorded agasinst a
stop watch.
(11) A rate clock.
(111) A previcusly prepared table or slide rule.

(11) and (111) depended upon the G.P.0's
estimation of target inclination and speed and
the estimated or measured range.

Method of Direct Firing.

There are very great differences between the
Britlsh and German methods of direct flring. This
1g primerily due to the British policy of obDtalning
"pregent" range and bearing contlnuously and frene-
mitting these data throughout the flre direction
system as a continuous flow. It is only when present
German equipment and methods are examined thap one
sporeclates o the full the outstanding contributions
to British gunnery of Watkin and other ploneers who
were responsible for the design of the sutomatic
sight, the depression rangefinder, etc. Apart from
direct laying for line with the gun sighting gear,
German firing data is based on an initlal rasnge and
bearing, and cumulatlve correctlions for target travel.

The first object in German methods of direct
firing 1s to =poly bearing corrections to bring the
galvos into the line of observation from tike control
vost to the terget and keep them there. Rounds
felling out for line were not observed for range
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SECTION III.

unless f£gzlling amongst a formatlion of targets. Salvos
were repeated at the gssame range when range of obsger—
vatlion of fall af gshot was at all doubtful.

When the range was increasing (a receding
target), salvos which fell over the target were
defined by the Germans ag falllng on the favoursgble
-.glde of the target and salvos which fell skort were
on tae unfavouraole slde. With a decreassing range
(en approaching target) it was the cpposite, 1l.e.,
short gslvos were favourable, "overs? were unfavour-
able. This distinction was Tundamental in =211 German
rules of ranging at "battle ranges®.

The target was bracketed for range, range belng
contlnuously sdjusted for target travel during the
firing of the ranging salvos. The choice of ranging
bracket-(200m., A0 m. or 800m.) was governed by the
digtance travelled by the target during the loadin
interval, the accuracy of rangeflndling and the ease
of obgervaticn. After crossing from the "favoursble!
%0 the "unfavoursble" side of the target with a2 small
Trange bracket, fire for effect at maximum rate was
ordered dovn on the "favourable" glde. Range wes no
longer adjusted for travel and the target waa thereby
called upon to run through the barrage. (Note: 1In
certain circumstances, e.g., small range rate and
rapld rate of fire, the target xx "was gporosched on
‘a2 narrow front® at fire for Effect, i.e., small range
correctliona were apnlled 1n the direction of the
target).. When salvos were agzin GDEEP?Ed on the
- Munfavourable" gide of the target, range ravel
‘correctlions were apolied to carry th 1vcs tack on
to the "favourable" alde.

With accurate range supvort "in = battle
‘emerﬁency, e.g., aporecsachlng E-boats and la2nding
- craft", the ranging sslvos were dispensed wilth and
Tire for effect tazken un as soon as a s2lvo was
observed on the favourable side.

The detalled instructions contained 1n Germon
Ir=ining Henus=ls =2re merely elzborations of the
remgsrks outllne& 2baovre,

Providing thst the rate of fire 15 zlzk enouch
_tu orevent the tergets "»unning through the railndrons®,
the. Germen doctrine of "favour: sle“ and "unfavouraple®
siﬂes of the target me=ns thst 17 the sa2lvos are keot

-
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_SECTION ITI.

in for line end the enemy ls opening or closing the
renge with a-set objectlive, range and, therefore,
nita, will be obteined socmer or leber. There is
notalng in thls system, however, %o recommend any
chenge in the British practice of golng 1n for a
cuick k111 and regarding only those rounds which
f211 in between the two sides of the target as
favourable.

Searﬂhlimﬁts.

150-cm. A.A. searchlights were provided for
night firing. The scale wae cerfalnly less than one
per gun and the Germens did not contemplate dlgtrlib-
uting the fire of their bstteries exceot 1n the most
exceptional clrcumstsnces.

-
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APPENDIX A.

WONOSTATIC RANGEFINDER.

10.5—metre BASE
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A-pendlix A.

German 10.5-metre Base Monogtatic Rangefinder.

Note. We are 1lndebted to the Admlraliy Resesrch Labor-

l-

atory for permission to include in thisg Aovendix the
¥zherxtary informstlion contained in their report
A.R.L./N.3/66.71, dated 12.7.45.

Thls instrument is now belng subject to a more
detailed examination, including performance trlzsls,
and establighments who would like further information
on 1% and who are not included in the normal A.R.L.
distributlon are asked to notify Supt., A.R.L., '
accordingly. '

General.

The instrument 1s transported in two perts:-

(a) The ranzefinder tube which 1s aporoximately
37 feet long and two feet in dlameter and welghs
12 tons.

(o) The razncefinder turrst which is approx-

imately 10 fzet square and 5 feet 6 inches high
and weighs 38 tons.

The sldes of the turret conslist of steel plate
poroximately é-cm. thilck. The thickness of the centre
of the top plate 1a about 15 centlmetres and 1t tapere
Tadlally to z minimum of 6 centimetres.

The rangeflinder 1s sun¥ %o ground level %o glve
increaged protectlon, access to the turret 1s from
beneath. The degree of protection afforded ls much
greater than that given to British horlzontal bezse
rangefinders and the German lngtruments are much the
less conspicuous when instslled. i

Genersl Descrlotlion.

The rangefinder tube contalns four instruments:—
(1) A stereoscooic rengefinder of 10.5-m. base.
(2) A stereoscopic spotting telescope of 1l-m. base.
(3) A stereoscoplc lzylng telescove of 6-m. base.

(4) A stereoscopic tralning telescopve of 6—m. base.

e
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finder. The elevatlon hendrheel 2
ronge—tskers zide of the instrument and the tralning
»endwkeel 1s dupllceted on = seper=té mountlng, see
Figure 2, which 1s situsted Penesih an sperture in tae
rosf ermour. Tals wheel 1s used in conjuncilon wlta a
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AFSENDIX A.

The eyepleceg of these four instruments are
arranged so that the renge—isker =and spotter slt on one
glde of tire maln tube, and the layer =nd tralner on the
other. The four observers sit on mofor cycle type
saddles mounted on spring lopded telesconle pilllars.
These seata, skewn in Flgure 1, allow the observers to
observe in comfort at any elevation within & 30 degrees
if Eh& norizontal by a slight change in pressure of the
feet.
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The surret ls normslly hond operaved, the
trackxers! asnéwhesls belns sltusted beneath The range—
g dunllieczted on tThe
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AFPTENDIX A.

periscope for getting on to the %arge?, & mechenical
tpaverse of fixed gear ratlo being used for slewing.
The traverse motor and clutch lever can De seen in
Figure 3.

Yeat insulation for the turret 1ls obiained Dy
fitting metal foil between the armour and tae galvenlsed
sheeting which forms the inner walls. Ventilatlon 1s
orovided by a fan which draws air 1n from beneath the
turret. There are heater elements behkind each palr of
geats, and 1llumination 1s provided by lzmps in thoe
four corners of the turret.

Fipure 2.
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Decerintlon of RBengefinder.

The rsngeflnder works on the stereoscoplic prin-
ciple and Las projected rraticules gimilar to the German
Army rangéfinder t?ne Em. Am.R.40. The four magnifice-
tions provided, x 18, x E:, x 36 and x 50, are controlled
by & head sit: Igeu below the left hend eyenlece, see
Flpure 4. Tse hesd in the centre of the faceuvlece
controls the facenlece fllters, neutral or red, and the
one on the rlgnt turns the lmazes ln the eyepleces right
for left to g*ve pseudoscople vision. By turning this
nesd further the lmeges and graticules are turn ed throuzh
90°, thus sllowing 1e+:ﬂu of image adjustment to be made
stereosconically. The two he=ds on Top of The range-—
finder sbove ike nyeuLee¢s are used for height of lmage
ad Justment. OF the two hesds to the left of the ﬂyewiece
2=nel, the upver ls for flne elevation and the lower for
control of neutrrl =nd red filters at the end windows.

o
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¥Mo. 3 of these neutresl filters 1s of sulisble density
for ranging on the sun. The head below the faceplece
puts g solid line graticule into the fleld, this grati-
cile having three vertical lines extending the full
dismeter of the field. The rengefinder ohjecilves are
8.0-mn. dlanmeter.

urtiher controls for the renge—iaXer are on Lioe
centrsl pesnel sherm in Fizure 5. At the votsom of thls
nenel 1= the working head, =nd above thls and to taze
rizht, the Ortho-pseudo control lever. Thls confrol
‘raverses tre orojlectlon aystem of the eraticules and
turns the faceolece pseudo head. To reverse the Pro-
jection system involves the uge of a separate gratlcule
collimator snd 1t 1s for thls system that The gecond
height of imege hesd 1s provided. Whaen thls control ls



in the pseudo position the. ‘working head drives the Trange
Drisms in such a2 way that the average of one orthoe and
one pgeudo reading is get into the scale as = scale ad—
Justment. There is no scale adjustiment hesd on .thips
instrument as with the projected gratlcule aystem 1t ig
not necessary, and 1t is thought likely that the correc—

tion put in by this pseudo control would be chlefly for
personal error.

The upper part of the centrsl panel is for grati-
cule i1lumination. The lower pert of*this 1s a detach-
able box containing a switch, a rheostat snd a voltmeter.

Above thls are two dlemond shaped knobs which rotate the
projection lamp holders to- bring in ‘spare lamps when
those in use burn out; the left hand knob is for the
ortho system and the right the pseudo system. BRetween

These knobs 1s the graticule brightnexs control, thils
67—
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APPENDIX A.

nead turning a varleble densltiy fi1lter pest the 1light
gperture. he top cover of the central panel can Dbe
removed to replace bulbs.

mo the left of the central panel 1s the spotting
telescope, see Flgure §&. Above the faceplece can be seen
the renge scele whlch 1s greduated from 3,000 meires to
100,000 metres and has an infinily gecale of + 10-
divigiona, on which 1 division = 0.28 geconds, 1.e., 10
ceconds 1n the imsge space when using the 36 magnifi-
catlion.
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APPENDIX A.

The sterecscoplc spotting telescope has = magnifi-
cation of 15, an aperture of 80 mm. and a base of 11 m.
" ‘It has a graticule in one eyeplece which 1s in the form
of. a cross mede up of nine norlzontal and nine vertical
marksg, the extreme doft ln each case belng marked %%r

The units are sixteenths of a degree, the graticule
covering two degrees. The two heads on the faceplece
operate fllter rings. To the right of these heads 1s 2
dizl coupled to the working head and also adjustable by
a knob at the gide. Thls dlal 1s uged for meaguring
nergonal blas of the rangetaker, and, posslbly, for
treining. Incorporated in the ingtrument 13 a novel and
ingenlous device for correctly setting the dlstance
between. the eyepleces of the rangefinder fto sult the
inter—ocular separatlon of the eyes of the observer.
Below The faceplece are the valves for deslecatlng or gas I
?111ing and lower stlll and to the right 1s an elevation
lock.

The layers and tralners telescopes, see Figure 7,
are ldentical, naving a magnificatlon of x 15, an aperture
of 60 mm. and a bsse length of 6 metres. Each has a
graticule in one eyeplece and two filter heads. Between
these- two facepleces are two small handwheelg which are
uged to cover the end windows.

The eyepleces of the four optical systems all .
appear to be of the same design and are fixed to the rhom—
boid prism boxes which stznd sbove the face plate. The
apparent fleld of vliew of the eyepleces appears to be in
the reglon of 60°9. Focus is obtalned by screwing the
eyeplece in or ocut and the inter—ocular digtance 1is .
adjusted oy moving & lever, attached to the right nand
orism box, across the I.0.D. scale. There 1s no method of |
locking ‘the I.C.D. The real field of view for the
trackers and spotting telescopes is 4° and for the range-— l
taker 20 at x 18 and x 25, 19 38' ‘at x 36 and 1° 13! at
X 50 magnification.

=
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Flzure [;“

The gtenderd of workmenship of both the turret and
tke rencefinder 1s very high. I% 1s notleesble that many
parts are standsrdised for both Army and W=val instruments.
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APPENDIX B.

GERMAN COAST AHEILLLHI BEARTNG AND RANGE RECEIVERS,
INCORPORATING DISPLACEMENT CORAECTION GEAR.

Flieure 1E.

The Selua—ﬁmnfan;er, 8 2. (Bearing Hecéiﬁef}.

Fizure 2B.

The Epa—-EZmoufancer, 5 2. (Renge Hecelver).




APPENDIX 3.

1. General.

The sbove photographs show the bearing and range
recelvers which are used on German Super—heavy and
specialised Medium Coas® Artillery mountings for
indirect laying. They recelve pettery pivot "future®
bearing and range Dy 2 geleyn type of transmlssion.

The Epa—-Empfanger corrects the input data for the
displacement of the gun from the battery pivos, corrected
range belng shewn on a two—speed dlal, whence 1% can be

get on the gun.

On the Seilpa-Empfanger the bearing dlsplacement
correction 1s computed and gepplied to the gearing between
the gun traversing gear and the mechanical polnter
matching the bearing selsyn ilnput polnter. "Folow—the—
pointer® methods are therefore used to lay the gun for

1ine.

. Principles.
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o b

In Figure 3B T represents the target.

N T PR

G represents the gun.

? represents the battery pivot.

FEper]

Bys Bp are bearings of T from G and P )respect-

jively.
R , R are ranges of T from G and P i

D is the displacement GF.
Bp is the bearing of P‘frﬂm G
' PX is drawn perpendicular tec GT.
is the bearing correction, Bg - Bp.

: 8 1s:Bp =bg-

The input data to the corrsctors are Bp and Rp, and
the required output data are< and R,. i

-1 3 sin = £

| BT

t" - D 8in @

i e

; F

%.1: Or, since = is sm=sll,

: 1
‘1 2 = D—E;‘_;—-E- approx. (Zgquation 1)
B Ra = T{ + X

h

B = Rp cosX + D cos 8

i . i 2

EJ ' Or, since - is small,

!aq Rg = Rp +Dcos 8 approx.(Equation 2)




3. The Besring Correctlon Mechanism (Figure 4B).

- L°E Oks) A%

ﬁi‘(nnb
e
- L
Selsyn ’
Transmitter (f) o
Knob
o Re & D Dials
Graduated
Logarithmically.
Bp
B.Spot Kneb 7 (::>
Bp Seisyn
Receivers
?E From Traversing Gear
B.Spot Dial

The bearing correction ( ) 1s obtained from = *{c.ree

dimenslonal cam rotated for & and translated for log ‘s D

=T

kL
thereby solving Equation 1. - ' ig then subtracted by dilffer-

ential from Bg obtained by direct drive from the traversing
gear, thus glving Bp to the mechanlcal polinters on tae
selsyn recelvers.

& is obtained by subtracting Bg from Bp at =
differential. In addition to turning the cam, the output
snaft of thia differential rotates a selsyn transmitter
which trensmits bearing (6) to the range receiver correct-
lonal geer

i
1
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} Log E%Lg is set by hand by matching a pointer
: ‘P

e agalnst the range Rp on a2 logarithmic swale of ranges

3 which hag been get for D on a logarithmic scale of dis-
Dlacements. A gelsyn recelver for Rp 1la fitted to- this
gcale.

| A. Range Correctlon Mechaniam (Figure 5B).

i g BB.

8 Krab
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The range correctlon D cos & 1s obtalned from a
three—dimenslonal cem turned for & and translated for D.
& 1s set in by an .operator who "follows up" the bezring
input from the mechznigm referred to in vara. 3, above.

The output of the cam (D cos 6) 1s caused to rotate
fine and course dlzls in front of which selayn receiver
‘Dointers turn for Rp; the dlal readlings thus give Rj.
Flxed cczles also give the readings of D cos 8.

_?[54_
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5. Accuracy and Scope.

The two receivers cater for displacements up to
600 metres znd a meximum renge of 72,000 metres. The
high speed/low speed ratios on both the range and
bearing digls are 1 : 36, 1.e., range 2,000 metres :
72,000 metres; bearing 10° : 3300.

It was laid down that in not more than 10% of

, the readings iln statlc tests should the error in gun
range dlgplacement correction exceed 15 metres and that

; in no case should the error be greater than A5 metres.

Thia rule agpolied for dlsplacement settings of 40, 200,

300 and 400 metres.

-‘The average permlsalble error in bearing was of
the order of 6 minutes, with a maximum of 15 minutes at
very short range with large dlsplacementa.
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THE ARDELT-MONTAGE TRESTLE




APPENDIX C.

s The gbove are photographs of the fully assembled
Ardelt-Yontage Trestle Crane. These moblle cranes have a
maximum loed capacity of 175 tons (metric) and 2 maximum
span width of 14 metres and were used by the Todt
organisation for the erectlon of super—heavy Cozst
Artillery equlpments.

2. Trsngport.

The following wagone were used for the rall
transport of a completely dlasmantled crane:-

(a) A 'A2-ton wagon carrying the crane girder.

(b) A 15-ton open slat—silde wagon carrylng the
power plant and the cabln.

(e) Two 38-ton wagons with an 18 metre loading
length carrying ii? the crane plllars and the
7—-ton load derrick used for the erection of tThe
crane, and (i1i) the operating machinery.

(a) A 35-ton wagon, 15 metre loading length,
carrying the rails on which the crane runs.

For road transport, a speclal 1l2-axle road wagon
wes provided. Thls wagon has a central turmtable houslng
g hydrsulic Jsck and the complete crane girder can be
loaded on 1it.

3. Descrintion of the Crane.

(2) EHolst Gear.

mue holst gear 1s bullt into the orojectlng part
of the girder and contesins 2 gear box with which the
neaviest load (175 tons) can be 1lifted at a rate of
0.75 metres per minute. A lighter 1pad of 25 téns can
be lifted at a rate of 5 metres per minute. The drilve
for the spur geared holst comes from an electric motor

which 1s controlled from the csbin by a speclal control

cylinder.

A holist broke 1s orovided, this cen be controlled

by hand or made to hold the load through an electrical
cut-out. ;

A1l loade are teken on an 8-strand pulley tackle,
tne double hook can turn freely in its thrust block and
the pulleys esnd swlvel are £itted with roller bearings.
¥ovable pins can be set to restrict the extreme pasgltlior

of movement of the hook; the holst motor stops on

s



(o)

(e)

_bogles have roller bearings. Each foot ls provided

APPENDIX C.
reaching the set limita.

A hand lever in the cabin 1s used to switch from
"power® operation to "manual®, thereby dlsengaging a
frictlion cluteh and engaging the appropriate *manual"
coupling 1n the holst gear. The hand-gear has only
one gpeed.

Trolley Limits Mechaniam.

The travelllng gear 1s housed in the projecting
part of the girder. This permits laterasl movement of
the four wheel trolley supporting the pwlley block.
The drive 1s normally from an electric motor which
activates the trasversing chaln through a gear train.
A magnetic brake which takes effect on switching off
current in the cabin limits the travel of the trolley.
Hand—-gear 1s provided as an alternative to power
operation.

Crane- Travelling Mechanism.
The crane 1s supported on 16 wheels, two valrs

belng filtted to each of the four feet. The feet of

the four pillars are designed so as to give a uniform
travelling motion even on a badly lald rallway. The
crane legs are s2lgo designed to permit movement of
the piwht in the axis of traverse, thereby allowing
movement of the crzne over a slightly curved rail.
A gear box i1g bullt into each of the feet and each
therefore contalns a separate drive. A system of E=
central control of the power plant ensures that the
four lezs move at the same speed. The travelling
gear ls operated by an irreversible worm drive
ilmmersed in oil. For precise halting =n electro
magnetic stoo brake 1g overated from the control
cabin. -

The travelling gesr has a manual drive gear in
addltlon %o the electric drive and 211 travelling

with g rall clamp for use in bad weather.
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A. Performance of Crane.

(a) Hﬁnﬂ operatlion.

()

The figures glven hold only for short duration.

~ Weight. Speed. Men
; Tuna. metrﬂfmin, required.
Holgt: : 175 e 8
Lower: e o7t O 8
Trolley tra?erse:'_ : - 4
Travelling: ; i g 4
Erecting %tima about 3 hours) 8
Electric operation. :
Current strength: 380 wvolts 50 cycles.
Holst: 175 tans. Speed: 75 m/min. HE: 24.
- 175 " 0.075 A " 24.
u 5 il it 5_0 H i 24,
" 25 L} L[} 5_5 n " Eﬂ..

The low gear (1 : 10) is only used for taking the

Etrain of the load

(e¢)

Trolley traverse: Speed: 3.5 m/min. HP: 7.

Travelling: " 130 " . .

Erecting: 47 " " 2 x 11
(time 40 mins.)

Greatest wheel loads (each side).

Crene without load: 5 tons each wheel.

Crane with load central: 15 tons each wheel.

Crane with load traversed

one end: 23 tons each wheel.



