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Section 1, ORGANIZATION

1, GENERAL

Both the Axis and the United Nations hnve linen grdlI -

ally altering their reglllar organizations to conform to {110
ccmclitions of the desert, Arr?rored units cnn cm-j I,IIC

fight to the enemy; infantry units, if WCI1I)al:tnce(], 11:~,~’c
hccn able to defend themselves agninst {nT)k att:wks fro]) I

any direction or agninst simultnncmw alt~rks fronl J’:1rio[ E4
directions. TIlc traditional in fantry-:wti] lcry tw~l]~is nI)k
to nmmme only n dcfcnsivc mlc. [rrdclw]l(lfn)c(: frmll 11](:
rcgulm supp]y ccholons means grcntcr II]ol)ili (y, ArIIlorPd

lmits carry more sllpplics tlmn was COlltc?nplx( (xlI)V
pc:wctimc trni]}ing; 7 (Irkys’ Fnl])ply is mlvnr:llml I)y ?II:I I1,V

officers, an(l the J%171irtnfl aro mid to mm-y I4. lc:i(’11llllill
sent into the chxmrt needs to be M SC1f-s{lst nining NS pos-
sible. These are merely some of the fnctors w]licll IIIIISt

be considered in forming nny organization for desert TY:lr-
fare. Well-l) alancc(l, closely coordinated twklns of nrltlorIYl
forces, infantry, field artillery, engineers, :Illl,i:lir.cl.:lft(, a 11(I
air forces have been the organizations wllicll l)ave achic~.wl
the best results in dcmrt fighting.

2. GERMAN

a, General

It would he m error to nttempt to pm.tray nily set
German organization for tactical purposes. The Ckrman

1



2 ARTII,LERY IN THE DESERT

vnries his organization and the relative st rcn gths of
different arms in any force to suit the particlllm terrain,
the nnture of the hostile defense, and the missions.

b. Armored Division

The following scheme of organization, subject to many
modifications, appears to approximate tlm normal Ckrman
rwn]orcd division as used in the desert:

(I) 1 I cn{lqunrtcrs with immdinto radio cornnllllli(’ntioll 10
sl]lmr(linn to lmits nnd tm nir roconnmiwmnco n.ncl comhnt mlppnrt.

(2) Rwollnnissnnco unit.
(fL) Annorod cnr compnlly ‘ of abollt 25 nrmorwl rnrs, Ilsllnll.v

in tlIn proportion of ono 8-wlIrI*l PIl cnr to two 4-wlItIelwl cnrs,
(1}) Sllf~port grollp of molorizod in fnnt)ry inrlll(lillg infnnlr.v-

gIIIl plnloon, OIIC nlltitnnk p]ntmm, ono cnginmr plntoon, an(l onc
plntoon of llcnvy mncllino guns.

(3) OTlr tnl]k regiment of two hnttnlions, ench of two hlnr”k ]]!
111}11OTIU Nlnrk IV compnnim. I?ncll lmLtnlion IIns from ti.5 Lo
80 Innk F+.

(.1) O!](! motorizd nrtillmy regiment of thren hnttnlions, enell
of tllroo I)ntttfcrim of fmlr guns cinch; two of tlIPse hn tjtlnlinns rtra

rwmcd with 105-mm gln-howitzers, nnd one with 15t)-mnI

howitzers.
(5) Ono motorized in fnntry brignde, of one motorcycle Imt{ nl -

ion ~ rmd of two regiments of two buttrdions emh.
(0) Ono rmtitnnk bnttnlion of tllrce compnnics of nt lrnst 10

RINIS rnch. Tho hntt.nlion us~lnll-y includm some nntitnnk gIIIIS
on .w4f-propollwl mnllnts.

(7) Onr light nntinircrnft bnttdion of three compnnios of
twclvo 20-mm AA/AT guns erich.

I ,Somo reconnaimance llnits have two armored car comprmien.

YIt is brliovml that Irdkuwogen have been ml bstltuted for the motorcychw,
which arc unsuited for desert terrain. The Vdkswapen M mmlifird for nrmv
Ilm is sifniln; to the U. S. “peep.” The Vdkewagen weighs about 1,400
pounds rmrt develops about 25 horsepower.



OROANJZATION 3

(8) One signrd I)nttnlirm; containing n most olTlricnt rn(l io

intdligcnce interception (Ictnchmrmt S whom intmxwplioll of

enmny mosmgm hns l)mm 0[ grrn.t vduf3 to tl)c ~]rrnlnn forcw.
(0) he mginrw hn($tmlion “ ‘, cmltnmlng n ijnnk cngi]lrwr rltlll-

pnny whom tnsk is tllo sIlp]NJrt of Lllo tn.nk rrgirnont. ‘1’llis
ccnnpanmy hns two plntoons mollntrd on hlnrk 1 tnnks, o~~r 011

rwmorcd myginmx vrhiclofl, nn(l ono on trucks.
(l O) Sorvico units. ‘1’lle nllml)m nnd strong(]l of tllo vnriolls

mrvicm in J~ilJyu is not nccurfttflolyknown.’ ‘I’lIn Gmnnns lIfIfP

m exccllm)t tnnk rccovory m\[l lllnin LoIInnco .yyshn. (insoli?lo

rtn(l runmunition sll[)ply vchiclcs Iwcomprmy tnulcs units, nllfl tlIu
rcplrnishrnent system is wdl mgnnizcd.

c. German $@th Light Division (Afrika Korps)

Throughout the Libyan campaigns the !)0(1] I,igh t Di~’i-
sirm has operated in the closmt conjmlction wit]] tllc 1h{1}
and 21st Armored Divisions ad has furnisld the 1:1rg(’r
portion of the in fnntry component of the Ckmnan “A frik:t
T{orpR.” In it~ rcccnt]y rcorgnnizcd for]ll, the stro]l~( II

of Illlc division }lns hoc?] cstinlntcd at around I2,()()()ofliw’rs

und men, l’l~e (Iivision l}M n tunk battulim~ nmd lwolml]ly
between 2,000 a.~~d3,000 motor vehicles,

A large numlmr of auxiliary infantry weapons ore
included in this division. It woulci appear, indmd, 11}:1(
the ri[le had been rolegatcd to a role of Hlll)si(lin,ry i]]l-
portrmce— o weapon solely for C1OSOcomlmt. ‘1’11(? I ):l(’li-

lxmc of the divisional art)illcry appears to IN the 150-11111~
assault guns 011 partially armored self-propelled ITIOII~I {s.

The mobility and armor of these weapons permit un~ls~[:~,lly
heavy fire support for the infantry at every stmgc of lxi,{,tlo.

The antitnnk mmament of this division l~:~s Iwon

s S(?O]mrngr~ph 14 P, ~Jclow.

~ Scc pnraKrnph 1fl, Iwlow,
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strengthened beyond that of any other
division.

3, ITALIAN

a. General

known Ckrnmn

The Itrdiams hnvc mainly supplied the Axis forces in
Libya with infnntry and motorized units, Imt they lmve
also employed two a.rmor’ed divisions.

b, Armored, or “Corazzata”, Division

The Italian armored division at war strength is com-
posed of 4,858 ofllcers and men using 1,534 motor ve-
hicles, 138 medium tanks. The organization is---

l~ivision headquarters.
1 ~ersaglicri regiment (2 motorcycle battalions).6
1 antitank battery of 47/32-mm Al’ guns (Mtz),
1 tank regiment of—

4 battalions of light tanks (cvm~tually mc(lium);
1 bnt,tnlion of rneclium tanks (eventually heavy).

1 a.rti]lcry regiment of-
2 battalions of 75/27-guns, tractor-drawn.

2 20-mm antiaircraft batteries (Mtz).
1 mixed engineer company (engineers and signals),
Services:

1 medical company,
1 commissary company,
1 gasoline and oil supply platoon.

6 Tlecnlme of the unrnll Lnbility of nloforcycles for the rlcscrt, they may

have lmct~ replaced I)Y light cam. If used at all, motorcycles are probably

mnployed In rear nren9,
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c. Artillery Regiment

The artillery regiment in the Ttalian armored, or cnro.z-
zata, division consists of ----

Headqlmrtcrs.
Headquarters battery.
2 battalions of 75/27-mln glms (tjract)or-rlrol~vll) m rh

with 12 g{ms and 6 machine gllns.
Each battalion is composed of-a hcndq~mrters, hca(lqIIrI r-
ters battery, three firing batteries, nnrl a combat train.
The war strength of the regiment is 55 ofliccrs anti 1, I~{]
enlisted men,

4. BRITISH

‘I’he United Nations forces in Libya principally con IP

from all parts, of the T3ritish Empire. The r(’s~]lling
hctcrogencity ]Jrcsents difficulties i~~ nddition to I1]OSP
which are alwd.ys a pnrt of dmcrt opcrntiimw. [I(nvcvcr,
the British hnvc hacl more cxpericncc with dmwrt ligll {itlg
than most other powers,

In general, the British Tmperial forces arc orgmli zml ill

a manner that is similar to the U. S. Army. ‘llllP 011(”

outstanding chruactcristic is the Iargc tIrTIr)IIIl t of mti] !crJ’
~)rescnt in the J.ihyan llnits, For clcl,nilc(l dcs{*riptiolls of
the Uritish organizations in T~ibya, rcfcren cc n 1ay ho Jtlo~IC
to uther Implications of the Military Intelligence Sm~’ive.R

* Eke “Tho I,ibynn Campnign, November 1941 (O Jnnlmry 1942,” (’rmi)v~ign
tlTho ~ritifjl] cnpt~lre of l~nr(l illfhldy No. 1, August 25, 1942, pP. 36-38;

(December 194 I-.lanuary 1942) A SuccemfI\l Infrmtrv-Tnnk ,4t t nrk, ”
Informntton Illlllctin No. 21, JUISI 25, 1042, pp. 33-40; “TIIc Ilnllle ,,f IIIr
Omws,” Information 13ulldin No. 11, April 15, 1042, p. 2; “TIP Ilni tln ,Ir
Snlum, ” Special Bulletin No. 36, November 17, 1941, pp. s-1 1.



Section Il. EQUIPMENT

5. GENERAL

No nttcmpt is mnde here to discuss exhmwtivc]y tllc
dctnils of all the artillery equipment USCC1in Libyn; tl]c
more importnnt itJcms are described so thnt tile exposition
on tactics which follows can be readily understood.

6. GERMAN

a. Antitank Weapons

All (~(mnnn forces in the desert hnve n lnrgc numlmr of
ml ti tnn k wcnpons. Antitnmk gUTM have acco~lntcd for
most of the tnnks wl]ich trhc Gcrmnns hnvc ciestr[)yc[l.
(’1’l~cdctfiils of Gcrlnnn :mtitnnk guns hnvc }mcn incllldc[l
in Aplxmdix 13, which may I)c consultd for avnilnhlc in-

form[ltion on the more importnnt Germnn artillery
piccm.)

b. so-mm Antitank Gun (fig. 2)

Originally issued to the n-rein units of the German
Army in the ,spring of 1941, this !50-mm. nntitnmk gun is
stcn(lily rcplncing the 37-mnl nntitnnk gun, which WM
formerly the stnnclard German antitank weapon, J30th
high-explosive and armor-piercing projectiles are fired.
Tile solid projectile fired by this gun weighs 4 pmlnds 9
ounces, nnd hns pierced the armor of British infantry
tanks Nnd cruiser tnnks, and of light and meclium U. S.

6
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Figure Q.—German 50-mm antilank gun

tanks. The corringc is provi~cd with ml nrmor-])l:i tw I
shiclcl nnd hns n Lllb(ll:lr split trfiil. This glln is t)onwl
on its own whock and lIns a (Ictach:ill)lc thir(l WIICCI,~~llirll
nttdes to the Iunettc wllcn the gun crow moves tJIc K(III
by hand,

Nntl]ro of wrnpon: high vdocity nntitlmk cnllnon.

Wrigill: 2,016 po{ln(ls,l
IJrmgt(h of Imrrd: 62 cnlilwrs.
‘1’ruverso: 00°,
“i?lwn.tion: — 13° to +22..5°.

i [Iilinl mllzzlo vrlority: 2,053 to 3,280 fm~t ]WIOww)II(i(9(1010

1,000 motorfi prr mcon(l).
Rnto of fire: 1G rm]nd~ pnr mil]lllo.

Weigh L of nrmcw-pimwing sIIoII: 4 poIm(ls 9 01111W9.
Weight of high r+xplo~ivo silrl]: 3 poflllfls 15 ollllrrs.

c. so-mm Tank Gun (high velocity)

I’his fqln is mounted in tl]c new M:lrk I 11 (; VIYII:llI

tank. It lms been very cffectivc [it rang-m [ill(l~r X[N)
yards,

Weight: 421.5 pounds.
hmgth, mm-n]]: 210 cm (12 fcot 1t illcllm).
lJcngth of cllmnlmr: 30.5 cm (12 inrilos).
IJmJgtJI of rifling: 102.2 Cm (5 fccll 4 inrhm+).
I ‘rtl” ~UIl lncchnniem nlono weighs 008 pollnrk!.

492.581”-4+1
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h[IIzzlf3velocity: 3,444 feet pcr swxmrl,
\Vrigllt 0( rrrmor-pimcing shell: 3.9 pouncls,
Rifling: polygroove plnlle mctirm; l~niforrn twist of 1 in 35

cnlil~ors; 10 Innds, 3.5 mm wide; grooves, 6 mm wide, .75 mm (Iccp,

d. 28/20-mm Antitank Gun M41 (fig. 3)

‘Tile lmrrc] of this seminutomntic gun is constructed on
the G~]rrlich principle; tl]o,t is, it tapers from 28 mm at the
hroccl] to 20 mm nt the muzzle. The gun uses the SO.
c:tllml :~rrmvhmul type of nmrnunition. The life of the
Imrrcl is thought to he not over 400 rounds, This gun,

.i /&-’

Figure 3.—German 98/90-mm antitank gun M41



which has a welded carriage with a split trnilj is scrvw{
by a 5-mrm crew. It is normally towccl portee 01) :1
trailer equipped with rmnps nncl may also be mountml 011

a truck split into rL5-man loml for tmnsport, or earrid
by air,

Weight: 601 pounds.
Muzz]o velocity: 4 ,NYi foot pm second.
Cnlilmr d brcocll: 28 mm.
Caliber at muzzlo:420 mm,

e, Dual-Purpose Weapons

More and more reports from the desert indicate the
use of antiaircraft weapons for nntitank p[lrposcs whermwr
such use has become ncccssnr.y. The Germans I):]~Tc
various dual-purpose wenpons, the most famous in 11Ic
desert and elsewhere being tl~e 88-mm.

The Gernmn 20-mm AA/AT gun as used in the (lcwr(
tnay be towed by a light trnctor, There is a follr-h:l rwl
type, cnlled “Flrdcvicrling” l)y the Gcwnnns,

In addition to tJle 88-mtn, tllc Germnns hfive two otlicr
types of dual-purpose guns which are used extensively,
There is the 37-mm AA/Al’ gymj which is motor-d rfiwn
or self-propelled on a half-track veJ]icle, and the 47+1111
AA/AT gun, which originated in Czechoslovakia.

f. 88-mm Dual-Purpose Gun (figs. 4 and 5)

(1) Dcve@nenL-T}le Gcrlnan 88-mln dlml-]Nlr],fwn
gun was designed in 1934 as the standard sel))in)ol)ilc
antiaircraft gun. It is known t]mt the pkm of its c]mignrrs
was to construct a dual-pllrpose antiaircraft nnd an ti {:1t]k
weapon. It was first umd in 1936 clllring tlm Slxu~isl~
Civil War, with considerable effect, on the lightly armored
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vehicles of the lmyrdist forces. The antitank purposeof
tile JVCrI]Jon wfls, IImvevcr, veiled in some sccrccy, anfl the
(lcrnmn intentions in this regnrcl did not become well
knmvn until the Polish cnmpaign of 1939. The Gcrmnns
prod[lrmd lnrgc quantities of arrnor-piercing ammllnition
and designed a more mobile carriage. Wit}l these added
improvements the g{m was used successfully in the Jhtttle
of l~r:mce, wl]cre it proved capable of dealing witl~ the

Figure 4.—German 88-mm dual-purpose gun on special trailer

Ilcnvirr French tanks against wl~ich the stanclard German
37-n]m (1.45 inch) antitank gun was comparatively
ineffective.

(hmn)cncing in 1940, the Germans began to provide
tl~esc guns wi [11 an armored shield in order to protect
tl]c pcrmnne] :~gainst smnll arms bullets nnd shell frag-
mcvlt)s, m well as slnfiller nntitank gun projectiles, ‘1’11(?
(lwmnns next l~roviried the gun with a new mo~lnting
(dcsig]]:ltlcd Trnilm 201) from which the gun could cng:igc
tanks without being tnkcn off its whec]s. I?inally n self-
propellcd mollnting has been produced from wllicl) tllc
gun c:m ‘~e firecl agzinst grouncl targets but cannot bc
lWXI in its originnl rmtinircraft role.
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It appcmrs tlhftt this wwqmn hfls plfllyecl an impori~ut
role thro~]ghout the Rllssifin ca,mpaign. TTmwn’Pr, f:]r
more exact information is a.vnilal~le as to its iwc i]] 1,il>)’:1.

(2) !Z’~d~Cs,–lT) NoveIIIl)rr 1!)41, W1,C,IGcnwd Al{rl\i,\-
leck launched his mnjor offensive, Marshfill 11011]111{11

Figure 5.—German 88-mm dual-purpose gun in action

for]ned three tank-proof localities along his front li~l(’: :1t,
lku+in, at Snlumj mlcl in tl]c vici]]ity 0( Il:~lf:I,y:I, 1’:Iw.
Wherever these nrcas incluclcd Ml-mm giins, tllc gIIIIS

were used to provide the com of the a]l-aro[lncl protw’~ ion
so necessary in the desert against tank attacks. ‘I”llrw?
guns were supported by a large number of smaller ant i[ :]l]k
weapons. So vvll organized -were these strong poillls 111:]II
they were never seriously attacked, and only fel I WIICII
the British pushed on to Bengasi and when the wnh’r mlf 1
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foocl stocks of thestrong points became exha.usted. The
British ascribe the long resistance by these strong points
to tbc dificulty they fotmc{ in coping with these ~llud-
pllrpmc wcmpons.

Ro]nmel’s offensive use of these weapons is of con-
siderable interest. The antiaircraft guns appear to follow
closely his armored vehicles. As soon as the front begins
to stal}ilize, the 88-mm dual-purpose guns go into position
and around thcm is then organized a “tank proof”
locnlity.

The cffactiveness of these weapons is clearly brought
ollt I)y the following reports of observers formerly at the
front in the desert battle arotlncl Tobruk:

Onc observer reports m follows:

At n poin L ili tlIo Kl)igl}tsl)ri(lgc nron, tho 4t,h 13ritish n,r~l]orcd

l)ri~n[lo (rrcml mmo 35 (“icrl))nn tnllks of tho hfnrk 111rLncllV l,ypo
(lrn\vTI IIp in lino nn(l ohviolld.v inviting nttnck. Thrw! {11,1)1{s

w(,ro slil~lmrlr[l 1).y n I)mttnl ion of 12 nntinircrnft gllil~. ‘s11(?
ro]rl?lln~]{lcr of (llu 4th Brign~l~l rofllsc(l to nttm-k at n.11I)ecnllsn of

t I]c prrsrnrc of Ihcso guns on tllo hntt Ioficld,
Sligll t firing occ{lrrwl throl]gllollt, tho day. Townr{fs evening

Lhc sllprrior British tnnlc form withdrew, and tho Gcnnnn [nnlm
ntl 11(’li(’(1 nftcr lliglltfnll in n now (Iircction. Their %3-mm {lllnl-
l}llrlmw glllls Ilrr{l cllw-krd 1110 llritisll nll dny ~n~l pcrmii$hwl
Romll]cl (0 mizo tl]e inilintivo ns soon M tho British Lhrcn t hn(l

vnnid)wl,

Anr)trller report reads as follows:

7’hn grvntcst sin~ln t nnk dmtro-ycr is tho GrwmI-Ln f18-mm d~ln.l-
pllrpow glln. Nor cxnrnplo, on A[ny 27th I-LL0800,” Axis forcrm
llmvil~g wlvplopd Dir [Incheim, n Cermnn tnnlc forco of 60 [nnlw
nttnckml the British 22nd 13rigndo somo distnnco LOtho nortllcast.
TI1oT3rit ish movmf to ~ttnck this force with 50 light and medium
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American tanks. It soon hccflmc o,ppmmt tllnt this Brit(isl} fol’t’i>
,.

wns lndoqu~to nnd the IIrlgnfllcr cmnrnrmlmg ordorc{l n SW-OIUI
rogimcmt of 50 tnnlm into nction. In 10 minlltes ll~o Wi-mlil (;oI-
mfm dual-p urpww grins dcstroywl 8 Amcricnn mwli~ln~ tnnks or ( l)i~
rcinfo.rcing rcgimont. All dny tllmxmfbr, tlio l]ritid) WIgnKmlt11,1
enemy hdf-hmrtcdly n,ml flnn]ly withclrmv. Sixtcnll Al]lvricn I!

medium tnnlm wore lost in dl. ‘l%oso 16 fell vir,tilns, wit IW{I!
n singlo oxcoption, to the 88-mm durd-pllrpow IVm,

(3) Fire-control metllods.-l’or field firtillcry tnsks, :III~\

for use against armored vehicles, tile following follr l)l(:tll-
ods of fire control are usccl: direct fire using a telesco]>i~:
sight; predictor control; fire directed from an obsermlim 1
post (OP); and air burst HE.

(a) Direct jire,-This hfis been the most succmsf,ii
method agwinst armored vehicles. Apnrt fmm th~ wd,r(’]1)r
mobility of tile gun, tile efEcient telesco!>ic sight lm LI(~l\-
tributed largely to the success of tl~c 8tl-mm g[]]] i]] 111~’
antitank ml c,

The latest mark of telemopic sight used is tile Zl~. 2[}
E,, which is a monocuhw type with a rnagtlificatiot~of 4 :~tl{l
a field of view of 17.5°, The grnticule of the sight is
formed with two cross lines, interrupted ~t the ce]lt(’r,

On the sight m-e a range (lrum gradl]atd in 100-mPtPr
(109-ymxl) steps from O to 9,400 meters (10,340” ynr{ls), :

lf o from 00 to 12°, ,nn[l vcrtir:titarget elevation drum in /10
and lateral deflection drums The lfiycr lays on tllc t:lrgri
through the sight, and tl~c range is set on tllc rmgc d rl ]t)],
which automatically oq)l]lies the ncceswwy ta,rget clcv:~ (if)~~
to the sight, Corrections from observation of fire or 1:1~’-
ing off for a moving target are set on the apl)rol)ri:l.1 :’
deflection drums.
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(b) Predictor ccmiro?.—With a predictor control, the
dntn for the first round is calculated in the same way ns for
nn ncrinl target. Corrections for line, rangy, and fllzc
lrn gth are maclc from obscmmtion of fire nnd mt on the
rmlmctive sca,les cm the prcclictor.

(c) Fire directed from an OP,—When the target is lmlow
the horizonta,lj or at ranges greater than 10,340 yards
{that is, bcyollcl the limit of the telescopic sight), fire is
directed from am OP. The OP officer t~kes hearing, range,
ant? elevation from his shooting map. From these he caJ-
clll:~tcs tl]e gun dntm with a range table and forwards the
infor]]laf,ion to the gun position by telephone. A climctor
is somotimes used for giving the original line to the guns,
Comcctions arc ordmecl from observation of firc a,n(l set
Lt t,hc glln.

(d) Air hwst H1l.-–-l?ire for effect, with tin]e fllzc nir-
l)urstj I IR ngainst troops in the open rmd agninst, Imtftcry
posiiif)ns 1)03 nlso l~ccn rc]mrtccl, Ranging is carricxl f~(lt,
with n low }]cight of IJllrst. l’ire for effect follows witl] the

fuzc length aclj[isted for the most effective height of hlwst,
(4) ,Smtice OJthe pkce.-l’he 88-mm unit, which is ~lnder

divisional control for tactical purposes, goes into action
frolll the amlnllnition line. I-Iere the atnmunition trlicks
fire left, and the lmttery commander, the chief of sw. ti{~n,
and tl]c driver reconnoiter the assembly point, IIs\Inlly
~vithin 225 yarcls of the gun position, in marcl] ordw, and
tl~c crew prepares it for action when the command is given
at tllle CWX3nbly point.

‘1’he g[ln crew is co]nposecl of n gun commander and nine
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n]cn. The service of the glln for nntitank fire is CIivit{wl
among them M follows:

(llln commnn{lcr;
No. 1. . . . . . . . . . Imys forelmwtion
No. 2.._. . . . . . . . . Imysforlinn
No. 3- . . . . . . . . . . . Immlsn. nd firm
Nos, 4, 5, 6, 7 - _ - . . . T[nndlo mnmunition
No. 8. . . . .. . -------- Sots rnmgo (vcr{,icnldrflcctiolls)
No, O_ . . . . Sols lnt,ornl drflmt,iom

(5) CILarnclcr~~tic.9.-Tl]c CWwmn 88-mm d[lo l-]JIIrI,wc
gIIn, which wm used in such effective fashion in tl~c rltIwri,
was designed pri]narily m nn antinircrrdtl wcnpo]l, l~llt Iikr
rnnny Germatl antinircrafb guns, it may also Im cl]ll)li}j”v(l
agninst ground targets as cxplfiincxl. ‘N~c l~igl] IIIIIZZIC
velocity and tile rcsult)nn t st)riki~lg power of tl]is \Yr:lINtt)
mrr,ke it part, icllln$rly dfcctivc against m“lllorc{l tj:~rgr’is :1flfl
fortified gun positions, even at consi(icral)lc r:~t]gw.
Usirlg ITJIIand armor-piercing ammlln ilion, it is CIII]lI(JJWI
with deaclly effect agninstj Incdium ml l~cnv.y i:lnlw.

(a) Gun.-’hehe barrel is jacketed, with cmily dct,:mll:~l~lc
hrccch rings, o, supported, interchangca.hlc A t,lllm (t.llc
rifled part of tl .c tribe), and n removable glliflc ri fig. 1t
is 16 feet long and has 32 ri[ling groovfw. ‘J’l)c l~rrerll is
smniaut,oma,tic amd self-rxmki ng, opcni]lg wllcn 111(1ImII. (II
r~ms out aftm the shot hns hccn Iirecl, t?jecti ng t,he m rt ri(ig{’
cfise, and at the same time compressing tllc striker sl~rill~.

(b) Carrz@e.-The carringc consists of a nm~l~)lil~g
built into the platform of t,l]e chassis, the upper mrri:l K(I
with a protective armor sllielcl, a b~lffm fit,twl ill(f) i Ill’
}mrrcl crad]c, n hydropnc~lmot,ic rccul)cral,or (i ({m I :1I Ir)I’(1

the barrel, two balancing springs to distribute tl~c cxr’ws
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weight of, the hnrrcl and cradle, and the traversing and
elevating mechanism.

(c) ,’$i~ht.—The standard Ciermah antiaircraft sigl] t,
modified to give range rcaclings in meters rnthcr tl~nn
clevfition angles, is normally used, but the armor sllicld
also lms a loop-hole for the wide-angle (emergency) sight.
\Vitl~ the telescopic sight, the line of sights is parallel to the
axis of the barrel when both deflection and range drllnw
mrc set nt zero. Since, however, the sight is 28 inches to

the right of and 8 inches below the barrel, the aiming
point must be taken low and to the right if direct hits arc
to be obtnined.

The rlevntion field is” determined by fixing am att:wh-
mcnt, ON the sextant from – 3° to + 15°, Tho travcrw

field is limited by tho striking of the upper carriage ngnillst
tjhc nrlnor of tjho driver’s sent. The traversing arc is
1510 to the right nn(l 1810 to the left, or a totrd traverse
of 332°.

(d) IlfohWl!\.-Two methods are still used to give tho
gun its well-known mobility: (1) some of the guns ar~
mounted on the special trailer (No. 201) which is fitted
with pncumati c tires and drawn by a half-track vehi CIC
which cnrries the ~ln crew and a small supply of ammllni -
tion. Crouncl tin-gets can be engaged while the g~ln is in
this trnveling position. (2) the newer development is t,he

self-propelled mounting consisting of a 12-ton hnlf-trnck
vchiclc, armored in front nnd carrying a small supj]ly of
ammunition. The gun mounted in this position is llsMI
only for engaging ground targets.

Itlllm qn the selection of a firing position am as follows:
the rmglc of irnpnct shou]d bc not greater than 60°; the
range SI1OU1CIgcnerall-y not exceed 2,000 yards; tile glin
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level must slope downward with the wheels ncmrw tllo
target lower (the glln level vnrim from – 3° to + 15° frf}ltl
the horizontal of the rnuzzlc); the position shoul~l IN’
conccnled and m ncmr to the target as possible to ills[]r{~

maximllm accuracy ancl sllrprise in opening fire; t,lle ]~IW
of approach and withdrawal tnust be as firm and lcvrl
and as wide as possih]e,

The prime mover can knock down trees {Ip to ;; illcll(~s
in diameter, and the self-prop~jlcd carriage can ICVIII!)-
inch trees, The minimum widths, which musi, IN} rotl-
sidcrcd in choosing lines of approach ancl with(lrnw:l !,
arc: with barrel nt right angles, 2(3 feet; with side s~l\~-
ports in rest position, 16 feet; and with si(le supports ill
march positionj 10 feet, If narrow point,s hflvc l-x) I)(’
ncgotiat,ed on the wny to the firing ])osi tion, tl~c siflr
supports arc not p(lt down Ilnti] these ]mints NC l):wsw1,
nor is the ba.rrc] swllng free I]ntfil thmc is slllFlcimlL rOOTI1.
At all Limes, however, t,l~clmrrcl, with its armorwl sl]i{’1{1,
is directed toward tllc cnuny,

(c) ~Swmmflry.–-Follo\ving is m list of cllarnctcl’is!if ’~
of the Gcrmnn Ml-mm dual-purpose gun (on l{)wPII
cn,rriagc):

Muzzlo vclOci Ly. _ - _ -.. . . . . . . . . . . 2,000 footpor Sorol]{l

Mnximllm or(lillnin-... . .. . . --------- 3fi,00fl feof,
hlmximum l)orimllt)nl rn.llgm ..- _.. 16,2(NI ynrfls

ll(rf\ctiVO rnrlgc n~nitlsL [IIIII(H... _____ :1,000 ynr(ls
131FccIJv0 ceiling-. ----------------- 34,000 fcot

l~~!ovntion. . . . . . . . . .. . . . . . . . . . . . __ –3°t,o +850

TrnvrrRo . . . . . . . . . . . . . . . . . - __ 3(i0°
\Voi~lttJ of pirco in firing ]Josi Lion in- 11,354 pOIIndR

cll](ling ol]hi~gcre,.
}Vci~l~L of LIIIJe-....-_---.-.------_ 3,175 poIl]I(lH

Caliber --------------------------- 88-mm
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Imngll) in cnlibmw----- ------------- 56
lTrigl~t of tlll)o ovrw m!triggm.. -_. - 52 inrhrw

llciglltl of tn]]u ovor rnrth,. . ..- ---- 63 inchs
lmllgmlrw oil___ ----------------- 41 incllrs
Sllort@sL Tmroi]-. . . . -------- ------ 28 inrhw!
\\’eigll L of trnilm-... ~ - _____ -------- 16,42fi pol!n(]s

T1.(Ja{l-----_-.-..-.- -------------- 70inch0s

l)inm~’trw of rvl~rc19 ----------------- 36 inches
\Voigll L of projwtjilc ---------- 21 pounds
lVrigllt of propelling rllnrg~ --.- 20 pollmls
\Yt*igllll of l)ursling clInrgI! --- _ 1.5 polln(ls

R.nt(~O(liro ------ ___ . . . . . . . . . . . . 15 to 20 roumls pm
mirmte

g. 75-mm Sturmgeschutz (Assault Gun)

‘1’IIP Q,WIYIR,IIS hrtvc n]ount,cxl their 75-mm Kw. K.z
(IIWI(l nlso ns tl]c mnin mmlllmmlt of the Pz. Kw. IV) ‘
011 tllr chassis (If ~llcir I’z, Kw. 111, The t,~lrrot, is rv-
move(l find rel)lncml by a s(lunt superstructure llolising
tl)(’ gl!ll. The gl]n com}mrtrmcnt is roofed, but there is J1(I
rot[ltil~g turret. ‘llhc gull is fitted with a dial, 11o(,n t,cle-
scol)ic sigl]t. ‘1’hc gun commander has a scissors trlc-
Scol)c, Two wireless rccrivcrs and one transmitter ‘ arc
carriml, There is no mounting for a machine gun. The
nrmor is 55 mm (2. ]7 inches) at the front, 30 mm (1 .18
incl~cs) nt the sides, and 12 mm (0.47 inches) on top.
lnsiclc this moving pillbox, a crew of four are rcq~lircxl:
the commander (on the left), the driver, gunner, rmd
lcm(lcr (on the rigl]t).

‘1’l]is ~un is rmplo-ycd in indcprmdcnt, tmttalions. Tt ifl
lmssil)lc thnt these nssrullt guns l~ave now bcccrmc orgtinic

~J;rn.fftwf@n Knnone, t,nnk glln.
I I’nn zpr Krajfwagen, nrnmrerl vehicle, tank.
4 ,[.YI)C 1], ~]A2.
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parts of the mo{)orimd and l?anzrr divisions, M w(I11 :)s
pnrtj of the front-line infmntr-y divisions. Normnlly oflly
flircct fire is Iwd, It is Im]icvcd tllnt, {)llis Iow-v(’lo(’ii }

75-mm gun is king rc]>lrmc(l by N, Iligll-1’clmity 75-II~II;

fqln with n rcporl,rxl lcllgtjh of lmrc of nllmllt 4:{ (’:llillf’rs.
An ass:~~llt glln of tl~is ty]m cn,]lturcd in t,hc Nlifl{llr IIIISt

hns been dcxcrilmd M follo!vs:
The gun and mount weigh dm{lt 20 tons. 7’IIc KIII1

itsdf is the shcmt)-lmrrclcd 75-mm t(:t~~k g~ln origill:l Ily
mountccl in the M:wk lV t~nk. “Mc rnngc (Irl]lll is
grnduated for I-II? ~Ip to 6,550 ynrds n,n(l for Al’ [11~ I()
1,640 ynrds. Elevation nnd trnvcrsc nrc hn.Tl{l-opfIr:l1(vi,
~hc hll]l is th:l of t]lc stmndm’d ~crmnn Mnrk [ ] ] I.:l]lk
wit,t) normal suspension systfclll. “1’llc ~lllrrct Il:ls INJ{I!l
rcmovd, Tllo lcngt(h is 17 feet 9 illcl}(w, l]ri~l~l, 6 f((’1 5
il~(’l}es, nnd wi(ltlh 9 feet 7 il~chrs. In g(?ll(’r:d, t,il(’ :)1”11101”
is 51 mm (2 incl~m) ntl the front :lT1(I32 1]1]]](1 .25 illrll~’sl
on the sides :md at the rr:ljr, An w1(Ic[l .%t]lrll l)l:l[r i~<
fitted to tllc rc:w of tllc vcrt)icnl plntc, nlllmrc]]t,l-y lN:l.\YLV\tl
tl]e driving and fighting colt][>nrtr]lcl~tjs, :u~d is IIIYMWI 1()

the front pl:lte by two 31-m]n plntcsj one on cncll si(lc {}f
the opening for the’gun. Tile sides of t,l]o 111111cn(~losil)g
the driving compartment appcm to bc vlllner:d~lc iln [11(:
British 40-mm nntitnnk rnngcs. ‘1’l)eengine is :1,M:lyl ):1(*I<
V–12-type rated nt 300 horsepower. Tllc genrs ])ro!’if I(’
for six speeds, nncl stmring is hydrnllliwdly rrmlrf)llwl.
The capacity of the gnsolinc tank is 71 gnllons, vhirl t is
consumed at t]lc rate of dmut 0.9 miles per g:l.]]oll :11,n
crliising spml of 22 miles per hmlr. AS in GcrIII:In {:\t]lis,

this vchiclc is equipped to carry extra gnsnli]~c if) :1 r:lek
on the rear of the vehicle, which should hold nholl 1, 1[]



20 ARTILLE~YIN THE DESERT

stnndmd 5-gallon gasoline cnns. The capt~]rml vehirlc
contnillcxl metal }mxes for 44 rounds of am]nllnition, and
40 ro~lncls were stnckcd cm the floor at the lender’~ stfition.
~immllnition is also crwried in an arrnorwl hnl f-tr:wk
~’chic]c which tows an armored amm~ll~ition tr:liler.
There wns nlso a rack for 12 stick grenades, and the [Isu:)1
smoke-cnndle release mechnmism for 5 candles was fittml
to tllc rem, For commllnicfition there were two l’il(li(>

rcccivcrs nncl onc tr:]nsmittcr. 170r obscrv~tion ~ scissors

felcscopc Ivas providccl, As spare pnrts the 11-mm slop-
ing plntm over the track gunrd carried two spare bogie
\vI]r~Ils on the right side and one on the left side, ‘.r&

Figure 6, —R~s$ian 76,2-mm guns. (The Germans have captured large
quantities of this gun and have used them in Libya.)
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spare torsion rofls u’erc dw cnrrimlj ono in WLC1lside of tlit:
11{111a})ove the bogiw, $lome other dct,nils n,rh

l.(?n~tii of boro: 23.5 cn]i])(>r~.
Nlllzzlo voloc,iLy (mtimfitml): 1,600 foot lJW mcond.
IClnvation: 20°,

llcprcssion: 5°.
Trnvcrse: 20°.

Weight of projecLilcs: 1113, 12 pounds 9 mInrPs; %nokn, 13

polIn[ls (I OI]I]CCS; AT’ (with hllistic ml)), I q lN)IIII~lS {) O(III,Y,~i
A P (IIOI1OWchnrgo), noL know]], -

Estimutd pml~lrn,tim ol Al’: .55-nlm (2.10 incl)es) wi( It
Imllistjic cap rlt 60° nt 400 ynr{ls,

h. Russian 76.2-mm Gun (fig. 6)

It is rcliahly mportwl thh,t the ll~wi:ul 76,2 -lnnl li(’1~1
gun is being used in T~ibym by the Gcrm:lns for :mtit n1~1.
Imrposcs. Published photographs of tl]is wcm]mn ill{li -

mtc thnt it is n ]}ractricnl high velocity wc:~lmn,

7. ITALIAN 6

a. 75/18 Gun-Howitzer, 1935 (fig. 7)

‘1’lle characteristics of this piece nre-
AIUZZ1Ovdocity: 1,430 fmt por record,
IVlnxilnurn range: 10,200 yn.rds,
Weight of shell: 13.9 pounds.
J!>\ovtition: 65°,
Dcprmwion: 10°.

‘1’rnvcrse: 50°,

Wright in nction: 1. I tons.
M ctjl]od of Lrnnsport: on WIICCIISor cnrricw nt 19 miles ]]or

b, 75/18 SelF-Propellecl Gun

‘JIIe Italians have been lllounting tlicir guns on
chassis, They have mounted tl~eir 75/18 gun-now

$Sce paragraph 9b,

11(111[’.

(:11)1{

1m’]’,
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Figure 7, —ltalian 75/18 gun-howitzer, model 1935

tlescrilxxl above, on a tllrrctlcss M 13/40 tank chassis.
[t is not tllo~lght thnt the gun as rnountcd in the tank lms
lL1l.ygl”(’(lt LHllO\lll t of in(~C])cnd(?nt trnverse. ‘rll(! ln:Lxi-

:1111111riITIgc is rcportd to Im about 6,500 y.ar(k, with ,nn
cffcctivc rnn~c of ‘4,300 ynr(ls. Bet}] armor-piercing 6
:t. nd higl~-cx]llosive 7 a]nn}uoition may be fired. The
wNnl)lctc sdf-l)rolwlled eqllilmlent weig}ls about, 14,5
[ens, Tt lIas 45 m]ll Imninn.td armor, T30th key and

>v)icc radio arc (MX1, and the mobility of the gun is in-
crwuwl to abollt 18 miles per hour on roads and 12 miles
]mr l~o{lr across country.

c. 75/27 Gun

‘1’1]is is the standard light
Arll]y, British users consider

field piece of the Ttnlian
it to be satisfactory equip-
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mentj giving no trouble in spite of constant USC, 1)11[

the gun has tllc following {Iisatlvantages: (1) light IIit(illg
power; (2) poor frngmcn t:ktion effect; (3) at rnngcs d N)I-V
6,600 y.wds, it is necessnry to usc n false angle of sigllf,

slope the ]lla(f~nn I ~lncl dig a hole fur the [,r:l,il. ‘1’1)(’
characteristic of tlho g(ln :Ifre-

1 I

I rvlodcl O(I Nrmlcls I 1 illl(l 12

1- -- l—------ --

hlIIz7.lc velocity . . . . . .

Mnximllm rnngo.. ..- ----
ILwLr of firo (Llicory) --- ___

l{nto of flro (prnctlicnl)....

lmlgilllof l)oro -----------
Woi~lltl in mr:LioT1._ -- ___.. -
Woi~lltJ in (lmllgllL------- -
Mnximmn rlovn Liml . . . ..-
Mnximurn (Ioprrssiow . -_
Tmvcrso ----- ----- . . . . . -

I ,730 rmt 1)(N’
wxond,

11,200 ynrds.
8 rol}l~(ls lmr

lllinlllo.
4 rmln(ls l)f~r

n)inlltjn.
27 (dil)cws--- .
I [4)11 ---------

1,07 LOIIR.-- _--
160-------------

–loo ___________

70 .. . . . .._. _____

I,G75 r(v~i ]),1’
wrollfl.

!-),075 Jwl”(ls.

8 rollll(bi 1)(,1”

l]lil]lll{,.

4 I“olllllls 1}(,1’

nlillllh,,

27 rlllil)(’m.
I .()(; 1011s.
I .X7 h)lls,

(;50.
_ [,$04

~{)%)~,,

d. 75/34 Gun

While there is no report of this gun being lWW1in ‘I Jil)jr:L,

(a report of 1040 ,stated t)llat it wns expected to IO(1III:WP
the 7.5/27 gIIns in mobile divisions.

MIIZZIOvdoci[y: 1,fi50 fm~ ])or second,
Ivlnximum rnngw 13,500 yILrds.
Wvig])t of sIIoII: 14 pmln(ls.
}voight in ncLion: 1,25 toIIs.
MotlIo(l of Lrnllsportl: t)owo(l on own W1lWI%

W2K91”-42-—-3
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e. 100/1 7 Howitzer, 1914

‘~l]is howit~(?r ])~~ hc~n ~~s(?din~Jh~~ ~~ or~~ni~~!ti~]l[d
artillery with tllc ltnlia.n motorized and normal infantry
divisions. The 13ritish have found it to be an accllratc
and satisfactory hmvit zer, However, it hss a long lm-
wicldly trail that has to be dug in for high elevation,

hlllzzlc velocity: 1,800 foot JICrsecond.
hfnxi]nllrn mngo: 8,4(KI yrtrds.

l~cigllt of s11011: 28 pounds,
Rntc of fire: 3 rollnds per minute [practicfd).

hlnximl]m elovntion: 48°,
Klnxinlllm depression: 8°.

f, Captured Mat6riel

‘1’hc information contnincd in this section has lmcn
obtninm] from British sourccso These wcnpons have lmcn
cnpturmi, inspcctcd, rmcl used by the British. (See par.
913.)

(1) l~.!lflt!l hmm’tzm (14&rnm, 13 calibers in length).
This IImvitzcr firm a heavy 80-pouncl shell accurately u])
to n rnnge of 10,(]00 yards. The rate of fire is two to

three rollnds pm minute,
(2) 105/28 gun. (106-mm, .2?8calibers in length) .—This

wcnpon is considered to bc the most valuable battalion
artillery piece in the Italin,n Army, But very few hR,ve
been cnptured. ‘N](’ gun firm a 35-pound sI]c1l a mnxi-
mum range of 13)600” yards, at the rate of six rounds pcr
minute.

(3) 76/46 (’76-mm, 46 calibers in length) A rwldo mobile

AA ~un.--Whilc this is primarily an antiaircraft gun,
successful” experiments in engaging ground targets have
been carried out. The weapon is mechanically sound,
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and practically no mnintlcmance has been rcqllircd. TII(’
muzzle velocity is prolmbly nlmut 2,500 feet pcr scfxmfl,
nlthough it may he higher. ‘1’he gun has n IIigll ratm of
fire, a,nd with a trained crmv it is estimated that 20 rollll[ls
pm minute can bc fired. l’he silhouette is satisfnclory

Figure 8.—ltalian 105/28 gun.

and it is believed that it would km difficult to hit, from n
tank at 600 to 1,000 yarcls, The Italians cnmouflago tllr
gun with light gray and dirty white colors, and from n
range of 500 yarl ‘S it is dificult to” me, even on ICVPI
ground, A specdof 25 miles pcr hour over good term ill
and 10 miles per hour over rough terrain sho~lld bc
obtainable,

(4) 37/64 (37-mm, 6J cnh’hrs in length) liql)t dmll)lc-
barrel AA gun.— This is a tray-loadecl twin anti nir-
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crnft gIIn serviced by a clctachrnent of seven men. The
rntc of fire is 250 rounds pm minutle--125 ro~ln(ls per
barrel per minute. It is considered to be n vmy cffcctivc

light nntinircraft, glln, dtho~lgh stoppagm me frcqllcni,
iln]cm nll the cquiprncnt is kept scrupulo[ls]y clean an(l
free of sand.

(5) 10,2/36 (102-mn!, ,!76 cnlihrs in /cnflt}/) A A and C(JflSt

drffnsc fp{n,—’~his rmtiaircrnft wealmn has n ml]zzlc
vrlocity of Rpproximmt,ely 2,476 feet per second, a mnxi-
mllm horizontal range of 14,500 yards, and a maximllm
vrrtirml rnngc of 31,000 feet. The bremh mechanism is
mmi:llllomnt,ir,.

(6) i’GfJO (Yfi-mm, 40 cnlilms in kmflth) d?ifl[-~llr~~fjsc

A A-A 7’ film,—-l’his is n fixrfl wcnl~on an(l is not cxjwct.w[
to hc sntisfrwtory for nnti~i rmmft work, but sufflcien t
trsts I]nvc not Imcn mn.dc to give my details.

8. BRITISH

a. Q-pounder Antitank Gun

(I) ~}~nrac/crislic.s. ---The Vickers-Armstrong 2-po[mdcr
:1ntitnnk gtln IV1ark I is a semiautomatic caliber 40-mIn
(1.58 incllcs) weapon with R muzzle velocity of’ 2,616
feet pcr smmnd. It has, a ?{~-inch armor-plate shield,
~vllich ]\ill keep ollt ordinary s]nall arms fire bllt will not,

repel tl](: nrmor-piercing bullets fired from tank machine
gllns. It is carried on two rllhher-tired wheels, towed by
a %-ton truck. For firing, it is lowered to three ollt-
riggers.

Nn tltrr O( wenpon: high wlocily cnlltlon.

\Vt~i@lt: I ,848 pOIIIIilS.

Lwglk: 11 foe~, 2 inrt~os (I]oro, 78.75 illcllm)<
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‘Ihverso: 3G0°wlwn placed ol) lripod.
Illcval(ion: —13° (0 -1-15°,
Amlnunition: fixo~l: nrn~or-piorrin~ with Lrnecr, wei~llil~fi 4 .G

poIIn(ls comploto, tlIo projoctjil{l nlono woigl~il~~ 2 ])OIIIIIIS+6 OIIIIrrA;

14 rol]nfls crtrriml ml (no cnrr’inrg[~ nml 08 in LhrIWI(’I{.

Rn.to of fire: 22 roIIIIIlripcr]?lillll(o.

Eflcctivo rnngn for Ilfw ngnil}sl lnfIl{s: 3(N ynr(ls.

Figure 9.—British 2-Pounder antitank gun in position in ihe Western
Desert, (This photograph gives an indication of the height of

the gunner’s sight.)

(2) O]mYZl{On,--rL’he gunner’s position is on the sw II1,,
the left of tfl~c g~in. The vcrtic:d hmldwlIccl (m tllc III((
controls elevation. ‘1’l]e triggrr control is ott:lcl)f’cl 10
this IInndwhccl, ‘L’mversi]lg is accomplished by :L ll(]ri-
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mntml l~nndwhccl to the right of the gllnner. For rapid
tr[Lvcrsc, mthrow-mlt clutch a.t tile right foot of tllc gllnner
nllows the NCO g~ln com~nnndcr to trnvcrsc tile g~ln,
pmlestnl, nmd g~lnncr together by pressing on the sll{)~llticrs
of the g[mncr. Tile carriage gives the fglnncr every
advnntnge. It is a fine gun to shoot on tl~e practice
rnngc, l]~lt its extreme hcig])t is most notliccal}lc. In
co(lntrby with thick Ilndcrbrush there are some positions
where such a carringe is adwmtageous, but in the dcmrt
the lower the cnrria~c when firing, the ‘bet ter.s

Thrm independent sights are provided, T}le first, a
simple ring ant] l~ead type, is llsed by the NCO glln com-
mnndrr for approxilnnte setting. The other two sights
arc llsM1 by the gllnncr, l’hc telescopic sight has n ficl[i
of npproximatc]y 2(1°, and a magnification of alxmt fol]r
times. ‘~here is a fixcci vertical line and movnblc horiz-
ontal Iinc with r:~ngc marks nt the left for 300, 600, !)()[),
1,2(10 nnd 1,500” yards. A small knob directly ahovc tllc
sight, ]]rovidmi \vit,ll n click, permits movement of t,llc
horizontal line hy increments of 100 yards, ‘1’his o]wra-
tion is performmi hy the NCO gun commn ndcr after
initinl setting by tile gunner in accordance with the oral
instrllctions of tllc commander. Mounted on find above
the tclrscopic sight is a forward bend sight and a mar
notcl]-ty])e sigl~t, adjustable in elevation. Attached to
the lcfl side ;)f tl]e pedestal is a receptacle for a spare
telwm])ic sight.

(3) l’ortee.’-In order to increase the mobility of the
2-l>oundcr antitank gun, the British have been employing

$ For cxnnrp\cs of lower carriages, see the British 6-pouncfer carriage and
the [J. S. 37-mm antitank gun carriage.

* SW pnragraph 31d.
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it portcc on n lx-ton truck. A recent developmrwt ll:is
been a type of light self-propelled or ass~ult, artillery in
which the 2-pollnclw antitnnk gun is mo~lnted on {,11~
IJoyd carrier. The regllln,r shield of the 2-pollndcr is
lltilized for protection ngfiinst smnll arms fire from {lir
front, and additional probxtion is provided l)y nrn)or
sl)iclds on the Rifles of tl)e fqm. The tires of the lmrl w
and of the fqln :lrc of the “rlln flat” ty]m, ‘ro l)r(’\’(’1)t
rocking of the portce and to onmble the crew to rn.rry (J[lI
their duties e~[cicntly, tlm g~ln when used from tl~e pnrirv
is not fired at an rmgle gre:~tcr thnn 4(1° from astern, ‘J’l~is
req(~ircs perfect understanding between the g[lnncr nn~l
the Imrtee driver.

b. 6-pounder

The &pouncicr fin titank gtln has been rlrwignc(l I)J~ tt]~

British for usc og:inst, rmcmy :Lrlnorwl vcl]iclcs wllirll o rr
not vlllncrfihlc 11()t,hc 2-\mlln(lI”r a,t, ~list:incm of (J\wY X)()
or 300 .ynr(ls, A 57-mnl gIIn, the C-]ml]ll(lor \vill lw :11)1(’
to rngngc tnnks fit mllcll grmtlcr rn,ng(:s t,l~:]n 1IIc 01II(II’
2-pollndcr, nltjllol]gh tllc lfittcr will stil I IIc i?npf)r(ant, (f)
t)he fint(itank defense of indivirllud forn]:~,t,if)ns anfl Illlils.
In or(icr to facilit,:~tc the qlliclt ndopt,ion of !Illc pr{)]wr glit]
for the circ[mstancm, tllc c:wringe of tile (i-polln[lor is s(}
designed that tile 2-polm(lcr may be n}ollntcd :tt( Pr-
n~tively. It is intended tllnt the Lpoundcr will IW
stan(lard equipment in the divisional antitank org:I n i-

zation,

Nntmro of wcnpm): high vclocily rmtitnnk wenpon.
&f IIZZ]Ovelocity: 2,700 feet pcr second.
Weig!]t: 2,471 poun[l~.
hIgLh : 15 fcot 5 inches.
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Trnvwm: 90°.
Elcvn tion: –5° to +1!5°,

Amrnllrrition: projectile weight, 6){ pounds.
Efl’cct ivo rmngc ngninst tn~lks: 800 ymds.

- . .. . .

Figure 10.—Brilish 6-pounder antitank gun (two views)

c. 25-pounder Field Gun-Howitzer

Fire from the British 25-polmder (3,4<5-incl}) field gltn-
Ilmvitmr, the }msic ficlci piece of the British Arnly, 11:1s
Imcn extremely effective for two rcmmns: (1) the 25-
po~lnflcr is an cxccllcmt, field g~m, and (2) British artillery
was well-trained before the outbreak of war, German
tanks when struck l~y 25-po~lnder armor-piercing shell
nt mngcs less than 1,000 yrwds have sornct,imcs lmcn
knockwl .@ut; some l)avc had turrets completely I)lown
off, and others have been set afire. Indirect 25-pollndcr
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F~gure 1 S!.-British $?S-pounder field gun-howitzer, showing the method
by which it is transported
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fire is, however, not effcctivo for stopping tank ntt:wks,
hut it cm cause t,he tanks to “button ~lp” their hatchrs.
Reports of indirect fire’s stopping tmk attacks nrc lw-

licvcd to ho crrf)nool)s il]l,crl)r(~t(ntjions 0( tl)c I“P])IIISO()(
rcconrmissa,ncm in form.

The 25-pounder has I)ccn rcl)lncing bot,ll the 1ILpolin{lrr
and the 4.5-inch l~owitzcr of the last wnr. ‘1’11(?trlllm lI:IS
a removable lin~r which cm be chnngcd in tllc Iielrl.
The glln can be I laced in firing .orcicr on its plntforln i]]
1 min~ltc. The fii’ing platform is in t(hc forln of a wII(’PI

which is cnrried either llndcr tllc trn.il or on tho lmck of (,1)(’
prime lnovcr. ‘1’0plnm tl]c ]Jiccc in action, the plntf(jrl))
is lowered to the groun{l an(l the carri:~ge is thrn m:~n-
handled or tractor-drawn over it ~nd colipled to i [s
center, To permit ens-y ]nnncuvcring of (I1c t,mil, t Ilr
spade hns bmm irnl)e(ldrd in n “lY)X” (’ollllllollly” rnllml :1
‘(hannn[~, ” which f{lnctions vcr.y effcctivcl,y [1nd ]~rf;v(JII (s

the trnil from (li~ging in. ‘l-ho Inl]zzle lwlor’iii(w \vil II

its tl~rcc norlnnl ctlargm nrc 050, 975, MI(I I ,47(1 fcrl, lwr
second, and with superchnrgc 1,700 feet per second.

NrAuro of wcrtpon: field glln-llowitzcr.
Wright: 3,908 pol]n(ls.
IJrmg4)ll: 25 frwt 11 incll(w, iflvlllfling Lrnilrr (Imrrrl, 02.5 irlrl)rs).
‘1’rn.vcrm: 360° on firing p]rrlforln, 8° wiLilol]L pintforrn,
Elcvmtion: —60 to +40’J.

Mfiximurn rnngc: 12,500 ynrfls.

Ammllnition: projectiles: n rmor-piercing (20 poll n(ls), 11It (25

pountla), md smoke (Imsc-ejection type, 21.8 pollntls) ; clInr~(Is:

thrco fmcf a supcrc]]nrgc for JIE.
Rate of fire: 8 ro~lnds pcr mintlte (rwpicl) n.nd 3 rounds pm

minute for prolonged firing.
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d. d.s-inch Gun and 5.5-inch Gun-Howitzer

(]) G’cncrnl.—Tho fiO-pounclcr has been replaced by the
4 ,$ineh Nln; the 6-inch howitzer is being replaced by the
~<~_i*l~l~g~ln-l~olvitfz~r [as the latter becomes .mvail,a})lc,
Tile Lwo ncw wenpnns me ~not~nted on the s:~me type of

mrringe, which hos a split trail and is simple and easy
to lisr in going into find ollt of m%ion. While Lho gllns
nro Iwillg fired, tllc Lhrm points of support me tllc ccntcr

of tlI(: nxlc nnd tjllc two trnil sprtdm. When the trails
are C1(JSW1,a sil~~ple locking mechanism alltomaticnlly
locks in traveling position the carriage proper, the travel-
ing axle, and the trails. Alt,hougll the trunnions are well
to the rrnr ant] cqllilihrators nrc provided, the recoil
ll]rrllnl~isln is vnrinl~lc. In nrldition, the carringy has n
q~iick-rol~nsc clm’nting mrchnnism which permits the
tlllw fo IN: plnrcd in the horizontal position for loading
~vl~ilr 1lIC clcvntil]g rack rwnnins properly lai(l for th(’
(lrsirm] t nrgct.

(2) 4 .J-i?fch flun--This glln fires a M-pollncl shell and
has n mllzzle velocity of 2,265 feet per second.

NrItIIrO of wcnpon: mr(lillm gun.
lVri~ll~: 10,04S po(lv[ls.

IJrngl tl : 1(3 fc(?tr.
‘1’rnvrrsr: OOO.
]~l~,vnLi~Tl: –5° to +4<5°.

Nlnximum rnnge: 20,500 yfirds.
Ammunition: HE.
I{nt~ of fire: 2 rounds por minlltc (mpid) and 1 rollnd per minute

for prolonged firing.

(3) 6,6-inch ~~{~~-1/o~li/zcr.--Tl~is medillm glln-howitzer
firm a 100-pouncf shell nnd has a muzzle velocity of froln
1,235 to 1,675 feet per second.
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Nnturo of wenpcm: me(lillm g(ln-lmwitzor.

11’ci~lll: 12,768 po(]n{ls.
IJmlg[ll : 24 feet 8 inrllc%

‘1’rnvms(? : 60°.
El[~vnLion: —5° (’0 +4,5°.

Nlnximllrn rnllfm: 16,000 yntvls.

Amml]nif,ion: IIIJ typo 11 1’; RIII’11,

Iln(c of firr: 2 rolllltlH Iwr mil)lllr: (rnl)i(l) nl~(l 1 rolil~(l l)(r
minl]t(~ for prolon~ml firing.



33 ARTILLERY IN TIIE DESERT

fashion, There hnve been many instances of captured
~r-lem~ gllns being manned by their captors.

The four-gun 75-rim battery captured in Omar NUOVO
ws mnnncci by the rcgimentrd headquarters personnel of
onc rcgin]cnt ancl tile lost infantrymen of anotl~cr clivision.
Tl]cy firc{l over a 1,000 rmmds back at the Italians an(l
took ]mrt in the bmnbnrdmcnt of Libyan Omar.

llxt,rl~si~~c use wns nlndc of captured machine glu]s,

~ll~tli~tircr:lft weiLpol)ff nrtillery, tlnnks, and motor vchiclw
ca.pturml from time to time tl]roughout t}le operations ill
Syrix. Considerable use was made of captured weapons
in the British dcfcnsc of Tobruk,

b. Use of Captured Italian Weapons

Tllc 1lritjish lmvc cnptllrccf lnrge amounts of enemy
nlat{ricl, pn.rticular] y 1talian. ‘1’Ile use of all these cap-
t~ircd fidd artillery wc~~pons has been limitccl by a lack
~)f spnrc ]mrts, tl~c recoi I systcl~ls, both spring and hydro-
I)nc{ll]l:ltic, having sllffwcd ]mrticularlyo l’he carriages
of the 10(1-mnI ad 149-rnm howitzers are old models, a]ld
tllc Imst ]wrformnllcc frolll these weapons can be expected
only w1lc1l tflley nrc mounted OJI modern carriages. None
of tl~mc WXLpons is ronsidcrcd suitable for mobile opera-
tions i~l tllc dwwrt, bl~t within the limitations noted in
]xwngrnl}ll 7f, above, fhcy nrc satisfactory Imdcr static
comlitiolw. A]thol]gl]some of the Italian weapons have
not ]~rovc(l sfitisfnctory enough to be used by the 13ritish,
!Ille ~f~cn,l)f)nsw]~ic]~ ]l:Lve been utilized have been listed

scpnr:~i Ply in pnr~gr:tpl~ 7f, nbove, to inclicatc the typo,
rind, inci(lmltally, the value of captured mat6ricl. some
]l:LVC !lccll used wit]l irltorc]larlgca~)le British alTlmlmition
uncl Imrts and others with Italian ammunition.
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A direct hit nt CIOSCrnngm from n 105-mm glln or :1
25-pounder hns umlally knock[xl mlt, t)hc La.llk or (,llc crcl~-.
rcgnrflless of the lmint of ilnpncb, High-explosive sl~f’lls
arc always Ilscful against personnel in the open onfl i~~
light shc]ters. J~lnslllcss I)owder is higl)ly dcsir:lhlr,
espccifilly for mmlillm a,nfl l]wlv.y artillery, wl~ich nrc hi{’

favorit,c targets of (live l}orril}ers,-strafi]~g fire, nnd enwn~
batteries, Weapons have I)ecn difliclll t to detect fit :!
clistancc when using this ty])e of propelhnt, Tl]e USP of
separate-loading ammunition places nmy wca]mn at :t
disndva.ntlage during action against rwrnorrxl vcl~iclm.

The Gcrmrms give much attention to Lllc cffwt of 1,11(’
tropical slm on their munitinl]s and wm.p{)ns, All at]]l)tl]-
nition other than smfill arl)]s nmln(lnit)ion is cs]w(’i:ill;~’
pnckcd for the Tr0pic90 All ll~~inition casw nrc so t~~:l,rkw!,
Nor]nnl chnrgcs for trf)])ic:ll [we arc Cnlclllntlwi :],( :1I;

average tcm Jx2ratlllrc of 77° l~:~llrcnl~cit,
Cfiissons have Imcn folln(l to be one of tllc best me:ll}s

of stowing ammllnition, Imcollse they lmth protect tlln
an~munition and mnke it, rwl(lil.v nvailnhlc an(l mol>ile..

I’roifcction is nccdwl lwcallse of tl]e wllncral )ili[~’ of
shells and fuzcs piled on tl)c grmmd, ‘1’hc cxplosi{~ll of
stackd’ ammllnition set afire l)y an aircrnft wmnon wi]m{
ollt in one instnncc two lhlfors crmvs. It, is tlrlic I11:1!
stacked amm[lnit, ion mm Ix: (I{lg in for protection ngnillst
shell fire and air attack, [ l(~wcver, tho l~~ol~ilr(}!wr:l,tli(~l~s
of tllc (Icscrt give little time for digging protcctivo {>i[s f~~r
alrlr)llll]it,ion----.i]l fcact, thcm is h.nml]uyever sllfiiciellt till}{’
to (lig slit t}rmlchm for pcrsonllci. .Protectioll at, tllo ,qIlns
can[lot be given by trucks, Iwcausc they arc too co~wl}ic{]-
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011sand v~llncrn,hlc to he nllowed to remain at gun positions
:~s nlnm([nition cnrriers. Dumped ammunition can scl-
{Iom if e~wr be snvcd in the sudden moves of armored
Hctioll. ~nissons arc the British solution to all theso
[Iifflclll tics.

The Rritish usc nrtillery trailers between the 25-pounder

;Iun and its prime mover, Two tra,ilers fire also coupled

!wl~ind n prime mover to form the fimmunition section.
;;;:IC1}t,r~i ]~r can carry 32 rounds of 2t5-pounder amm~lni-.
t ion nnd fuzes, plus some extra space for a small amount of

‘ilPJ~li~~o ‘1’hese Ionclcd trailers are dropped near the gun
]msit,ions and give some protection against, air attack and
~!lc]ling, serving the Sam Pwose as horse artillery
ralssons.



Section Ill. TACTICS

II, INTRODUCTION

‘his section on the tactiml ‘cmploymcntl of artill~ry ill
tl~e North Africon ci~mprtigns is in flllcnccxl I)Y two r’f~ll-

siderations: n. The Tns~c-Force Principle. ‘I:llc (Ir?v(’lo] )-

ment of the task-force principle ~mderlines tllc i~nlmrf:]rlr(’
of the coordinatml tnctical action of all arms. Thcrrfnrf’,

while the main focus here is {m artillery nction, tl~is ~~iII
alwmys be referred to tile grmeral opcrfiti{lns ill Ivllivll
artillery plays its pnrt.

b, ~5’pecial ~ondih’ons of l)cscrt ll~frrj’~rrc, ‘1’IIc lf’rr:lill
and climate of this thcnter have i]nposul c(:r[ni]l lilllil:l -

tions and set certain problm]]s, some of whicl] i]~~”olvc (Jr
affect the use of artillcr.y.

12. RECONNAISSANCE

a, General

130th large ant’ smnll Ilnitls opnrnlrc o~’cr wi(lc (lrw’rf
expanses. ‘Me I:!(IIcof cover rlcccssitatcs grwt (Iis]wrsif)ll,

which in turn rcqllircs cad] (Itlit to provi(lc its m~n rl(w’-
in defense-a si(llation clnpllmizing tll~c I]ccxl 0[ rw
ccmnnissance.

fhnstxmt Ilse is mndc of Imth groun(l WI(I nir rrronfl:lis-

samcc units. JMn tjllc si{le wllicll is wcnkrr in air strrIIgl II
carries on air rcwmna,issn I) CC, Forward grmmd rrru )11-
naissance is Iw[lally cxec~Itwl by amnored cnrs. lr,.(*-

402681“ 42----4 3!)
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q(lcmtly German rtrmored car patrols are supported by
tanks, in n ratio of one tank to two armored cars, to pro-
vide sufllcient fire power to overcome hostile pntrols ri,nd
outposts ~nd thus extent{ the depth of observation. Once
contrwt is gnincd by the Germnns with an armored force,
it is kept under observation even though the Germnn
nrmorw] llnits may have withdrawn. As a rcwllt, Germnn
nrmorcxl llr]its hmve been nble to avoid battle when condi-
t ions were not favorable, to make night attacks against
t)ivollncs, nnd even to mlrrollnd hostile bivouacs during tl)e
night ~vitll nntitnnk weapons and destroy the armored
vclliclcs from close range in the morning.

b. Methods of Observation

Al tl]ougll the desert is not completely flat, suitable
vnntrqy ]mints for observation posts are never very high.
Tl~is lnck of heigl~t, togothcr with the heat waves rising
from t]le I}ot san(] nrtd rocks, sometimes reduces visibility
in tl]c tlmert}. Mid-day is tl~e least satisfactory period for
ol)serving fire,

Both sitlcs endeavor to gain what high ground does
mist ill tllc desert. It has been noted that the German
i]lfantry in r~ibyrt, M elsewhere, I]ave launched attacks
for the pllrl)ose of obtaining observation posts for their
nrtil]cry. In one inst(~]~ce such an attack was made to
gain gro~md only 3 feet higher than the surrounding
terrain.] Similarly, (lcrman artillery officers have been

1 ‘JTl)iR ~ol)rorlnB ,Vith ~o{]rrllGermnn ~a~t,i~~l ~~~trine. In “Tactical
llnndbnok f{~r (lie Troop Co]nmnnder” by General Friedrich von Cochen-
Ilnluwn, the general doctrine on artillrxy and infantry cooperation ifl stated:
“TiIc in fnlll ry mhat seize an{i hold the tmrain most suitable for artillery
olmu-vntion pn~ts. The movai)le artillery oimcrvation posts accompanying
furemoat infantry units me the only guarantee for intimate cooperation,”
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known to ride on to]) of tmlks ill orc]cr to gnin hcigl~t for
observation.

III both German and British armored divisions !1~[1
artillery has its own armortxl vehicles for ohservfi timl
~()~k. HOWeVer, e,VCn Wtil](?l”~ VVit]l UJ)fiITI’101’C(] tl”()()]M

~~ti]izcs metl~ods similar to those bf the firmorwl divisions.
l~orwar[l o}mrvers are wdl ()[1(1 i]~ fro]~t with tl](wc covcri[lg

forces, armmxl ems, or C:Irrirrs wl~icll nrc {Ic])loyc(l fl~r
reconnaissance nnd outpost (Ill ty. Of trll tlllcse nlo})ilc
OP’S mlwt he witjll the armorml-car scrccn, :Lnd tllcy :lr(I
then in an armored car or scout car, Ninny Jlritisll
ot%ccrs have spokclI highly of tl~e U. S. M-3 Scolit t ‘:1r
for this work, Tts chief fidv(tntn,go is tl]nt it nrmNl\l~l~~-
dates the entire OP party, wl]crcms tile :Lrl~lorc(l c:u’ llos
room for only three persons, Armored cnrs or scf)~lt r:i rs
are assigned to xncl maint:~illed hy :miillcry ulli 1,s.

FmoIIglI cms must he provi(lcd so tl~nt, all rn(lio S01S
allottwl to a Imttalion c,an Im n)olmtc{l iJl sllcll vclliclw;
these can then Iw used by fnrwnml (~l)s{lrvcrs. ‘]’I)P
advifwhility of providing more tlmn a fcw SIICII cars II:IS
been quickly real imd, because they wear ol~t soon :11)(1
have a high caslud ty rate, Unless tllc 01> is tllc snlflc
type of vehicle MI that Ilscd I)y the Hulqmrtcci I,ro(]lw,
the enemy will concentrate its fire power on the 01’

vehicle,
‘The British have found it to be impossil>lc to :~ssiRl]

tanks to artillery for OP purposes. 1311t tl)cy (10 11:1.v(I
arrangements whereby each regiment of tanks mmlifirs
and, on occasion, reserves for artillery observers n cmt:1 in
number of tanks.

A problem of observation was revealed in onc f:wt-
moving situation which occurred during the win tcr of
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1941-1942, The battery commander was traveling with
tl}t? tn]lk rcginlcl~ttll commnn{lcr. Two ol)wrvers, onc
]mr trw)p,z were (Iircrting fire while traveling with the
forwnrt] elements of the regiment. When contmct was

-actlml]y nude, the observers had their tanks stay on
tl}e (!wnks and drop back slightly from the front in order
to at’oid hecomillg directly engaged. All control was hy
rn{]io n)ld the olxwrvm had his own radio operating in
tllc nrtill(”ry net, sclmrate from the tank rn(lio which
olwrni w] in the tnnk net. 13ccfiuse of tlhe limitcxl number
of frc(l~]rllcies ml~ail:llllr, it was necessary for all artillery
llnits i]) :t bntt~ry to he on tllle same frequency. The
cl~w:tj ()[ this sil]glc frmlucncy wns Imfortunatcj for Onlhy
[~J]c1roo]~”collld Im firwl hy one olmwver at a time, nn{l f~
great {1(’[11of conf~lsi(j]l occllrrwl, When all control I}y

(Iirfxt l:lyiflg I)y i]l(lil’i(l(lrd ]~icc(w.
111n(l(lili(ln to tile rtrlnor(x{ O1]’s, gun towers hnvc Iwml

llsP(I to g:l,i]l l~ri~llt for ohscrvillg [ire. T]](?SC0]’Ia(l(l(?rs
~wcusml Imth ns dllnlmics to drnw fire ancl for observation,
‘17~cJ’{UIOmountwl on trucks or may be removed quickly
IIJ1(] set 11]~at nn O1>. ‘Me Tlritish observing towers are
grnrmlly nbout 25 f{?ct high. The Germans hnve a two-
l~icm t,~lrscoping tlllm nlotmtcd on the side of their
nrn~orc(] 01>, wllicll win be crnnked up into observing
position. To employ these gun towers effectively there
]nust be ;L number of tllcm-at least one to each four guns.
‘1’hmc, ]ikc the tnnks aJId the S]ig]lt rises in the ground,
aid in o~’mxmling the flatness of the desert.

Otllcr (Ii,fficulties arise in the desert which only keen
(?yes w](1 {raining can surmount. There is the real prol~-

1 Ilri{ isl] (Poop is eclllivnlent, t o U. S. bd(ety.
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lcm which a forwfird nrtillcry nlmerver I]M in identifying
his own hllrsts mnong the {Ilwt nnd hcfit, wfi~’m wl]cn o[llcr
lmits are also firing. ,J~ldging distance i?) (I]c desert, is :W
difliclllt as cm the ocean. TJrmk of farnilin,rity wit,ll tllc
size a,nd appcnrnncc of nm~~orml vehicles ~t various mngrs
is a frequent callw for mis,jlldging distnllcc, rrll(lf:lrl
tlmt the enemy opens fire d(Ics t)ot ‘incwital)]y mr:tH [11:1(
t)}lcenemy is witlt~ill rnl]gc, for hc cm Tl]isj(lrlge disi:lllrr’

1‘a 80. Ilut, it is even rnorc il~llmrtlant) to rOIT\CIIIIJCr ll~nt H II

tanks are not equipped with tlhc salnc type of gl]ll.
German tanks armed with 75-mm glln~ can open cffwti~(:

firing at a rnnge of 2,000 ynr(ls. Antitnnk .glns wi(t] :]
smaller range wnstc ammllnition by rrtlllrning lire n~lfl,
what is worm, givl~ nwny their own positions.

13, SELECTION AND OCCUPATION OF POSITIONS

a. Introduction

Stlitlnbility of Imitirm for accomplisl~ing (,110ll~issif~n
assigned, and also cover and cmnoufiage, m-c smlgllt, l~y [llc
artillerymen in the chwert as elsewhere. Since r,ol’~r is
pr~ctically impossible to obtain in most desert ]msitions,
the mnin concern in selecting n gun pmillion is tllr slli(:l-
bility of the soil for digging I)its and tile possil>ili[,y of
arranging for mut[ud support with other units.

b. Terrain

Both sides lnake excellent (1SCof those few acci[lenlls of
the gro(lnd which occur in desert tcrmin. IPrnximllnl lts~
is made of folds of the grrrlln({ both to mlvancc :L1l{lh)
conceal tanks, artillery, and antitank weapons. Arti Ilrry
and antitank gllns have frcqllently been cleverly co!)-
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cenlml in ground where the terrain was unfavorable for
tnnk nction.

@lick concealment from both the ground nnd nir is ob-
tninwl lly digging gun pits rmd using light-colored cnmoll-
flngc nets. Cu]] pits which hnve no parapet, being fllwh
wit]] the sllrface of the grmlnd, are more easily concealed
tllrm those which have. When possible, therefore, both
Axis nncl Unitecl Nations troops distribute the soil and
rrfraill frmn building a parapet. Gun pits are dug to
permit nll-nround fire.

Ofl en n diamond formation with sides of about 800
ynr(ls is enlployed for m regiment of four batteries. This
cnnblm ll~e batteries to be rnutunlly supporting. The
g~lns wi tlli N each bnttcry are sited in semicirc(~lar fashion,
[;() to 70 y:l rds apart.

On ~oir]g int.n nction, the J3ritish consider the priority
of tnslw {0 I]e:

(n) (%nronl]ncnt from fq-ollnd nnd nir;

(1}) ~i~ging of slit, tr[lnrllcs;

(c) l>i~~ill~ of glln pits, command posts, etc.

Rnpidly occupied positions may not be the best avail-
able. Therefore, reconnaissance for more satisfactory gun
positions is nlways carried out in such circumstances, and
a move is made as soon as possible. In the event of a
smwre sl~clling, batteries move to alternate positions if
the new positions will still give the necessary mutual
sllpport.

c. Dispersion

J30th dive-~>ombin~ and strafing aviation seek out artil-
lery [lnits for attack, m they are profitable targets. To
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defend against such nttacks, cit,l~cr cover or dispersion is
necewmry. Since wd%cient cover is not us(~rdly n,vail:l!)lf’,
the disp(?rsion of vehide~ ]IIWI kll ~rCOt-QOf) Y[l 1’(1S

hetwecn vehic]cs bring normfd, Units sprca[l out ill t.llis

fashion offer no target, for air wtta.cks, \Vhcn tlm enemy
air force has been inactive, the clista,nce between velliclcs
is sometimes red~lccd. This is done to insl]re hct, {rr
defense against tank t~ttackR nn{l to ol)tnil] more col}f,r[}l
over llnits. A IiTcw Zen,la,l)d (livision, wl~ile in defcnsr of
t}~e Sidi Rezcgh-llclhamrxl area, rc(lllcc~l tl~c dist,a Ilre
between its vchiclcs because of tile small a.lnount of rm’w
available, and vehicles at 50- to Ml-yard intcrvn]s (1id not
suffer undue c.amml ties during artillery bonllmr(ln~cll {H.
Undoubtedly casual t,i(?s wo(lld have been mvcre if t,l~m’n
had been an enemy air attack on that occasion.

d. Camouflage

In the desert every gun M ctug into a pit if time permits,

and covered with n net; every tent is set ill a ])it, nl}(l
camouflaged; and even eacl] tank has a canvas top ~)laccfl
over it to make it look like w truck. All vel~irlm :1w
paintccl with nonglnre sand-color pnillt, al)fl all gloss is

smeared witl~ oil or a glyccrinc solution, an{l tllel~ (Iirt is
thrown on these m rfaces. Only a narrow ullsl~lenrc(l slit

on the windshield is left to ol)tjain vision. lY}leeI t,rnrks

are everywhere and ca?lnot IN?(Iisguised or obliterated.
A liljeral npplicntion of c1llll yellow paint-the color of

the sand-—-has hecn fmlnd to be the best mcthml of rcl)(lrr-
ing both artillery pieces and motor trucks lms visil~lr ill
the desert. The outlines of a piece are I)roken l>y {Ii{*
use of scrub and snnci mats. The barrel nnfl crmllc :1rc
sometimes painted a dull sandy color, exccl]t for a l-foot
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diagonal stripe of light brown or green to break up the
]mttcrn of the gun. Motor vehicles carry camouflage
nets, wllicll are stretched taut from a central position on
t,llc roof of the vchiclc nt an angle of not more thnn 45°,
n n{l tllrn ]wgged to the ground nnd covered with tjllrcndc(l
screen :LII(I blenched Cnnvas, or with pieces of sandbags
50 to 70 percent of which are painted dull yellowish white,
The vclliclw themsclvw are pninted cream white, broken
I}y irrqqllnr pntchcs of light brown or green. The object
is to llcl]tr:llize [Inrk d]a(lmvs by an equivalent amount of
(11~11wllitc. Germnns and British have adopted this sand
rolor m rn]]~ollfl:~~c. ll~ring rcccnt operations (lermn,n

Figure 12.—British 6-inch howitzer in a dug-in position
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Figure 14.—Diagram of one method of camouflaging and emplacing a

British antitank weapon

14. COMMUNICATION

a. General

I)ist)ancc is the principal ])rol~lmn cncomdcrc~l in (Irs(’rl,
communications. [ladio is [Isml extcnsivclyl m wire is
laid only when tjhcre is Ililuc-an clcrncnt oftmn lnckill~
in desert operations. I<ndio ]Jrcscnts a uniq(lc l~rol)lc])~f)f
security, because radio comlnllnication is like sl~(}lltili~
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(I”()11]plm-w to place-all who will can listen. This has
llrrmsitat<cd t ho dcvclopmcmt of various codes and
clc~’ices for tllc secret transmission of data by raclio.

b, Visual Signals

Altho~l~h viwlnl signnls are not usccl cxtcnsivcly for
1r:lllwllit,tjing nrtillcry (Inta, flag signnls nre employed by
l~(llh si{les for short mcss:lgm nnd for ident,ificntion,
(Lslmcinlly in smnll tnnk Illlits. Rcccntly, the (%mnnns
I):i(l rndio SC1s in a rfitio of one set to three tanks. ‘Me
I1)we opcrat cd M o Ilnit, IIng si~nals Iwing used to control
IIlc tn,llks ~vl~i(;ll hnd no rn(lio, Crcntj usc hns also !wcn

II Ia{lc of pyroiccl~nic signals< Rcmnt,ly, two signals were

IIW(I I)y tl~o (lcrmnns to i{lcntif-y t)hoir tanks to Clcrlnan

:~ircr<aft(:a Vcr.y si,gnnl of three white stars, and tan orangc-
c{)lorcd smoke, Imgc flags have sometimes been used
f(}r the snmc ]nlrposo. IIockets have been ~wwi in pro-
flwion nt night, npparcntly Imth to rally forces which wore
sr:litcro(l WI I(HI dark fell, :u]d to con f(lse and harnss t,hc
[’n Plny, lt, is not known what method the Wmm,ns lMC
h) identify tanks to friendly nntitank and artillery wcap-
OTl,q. \VhcJI the Flritish ~w~t[ the mcthml of approaching
frirndly troops with tfllrrcnt guns pointing to the rear,
I I)(? Gcrmnns wore quick to mlopt the mmc method for
1}lirposos of deception, ill or(ler to approach close to hostile
i,v(wlmns,

c. Wire

Al{ho(lgh tl~c speccl of operations in the desert may on
()( ’casion l~rccl[ldc the usc of tc]cphonc lines, a greater
(1(’grec of sccllrity and dcpcndmhility is achieved by using
wire, Almost all lines arc laid on the ground. Motor
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vehicles trfivcling across tl~e desert constmltly arc r~mning
ovm the wires. The results of I>ruising of wire am not so
serious in tllc desert, since orflin:r,ry ficl(l wire operntcs
bctltcr over the desert surface thnn it wolll(l over (I:unl) or
moist groilnd. Also, laying an~l picking up wire am m(lcll
less difllcult in the desert thnn in swmnpy or WOWIC(I
country, Of course, ovcrllcad wire circllits nrc nlow

dmirahlc when the situation hcomcs at nll static. COrl-

municntion over long fkld lines in most casm is good ill
the desert.

The wide clispcrsion of guns has mncle ncccssary the lwc
of nn cnll nciator a systcm bctwccn the executive and tjl]e
in(lividllal rwctions of t]lc firing batteries, Lsll(!ll& Systrw }
pcrlllits the exccutivc to coordinntc and cmnnlfinf] Ilis
guJw in RUCha mnnncr ns to control rapidly the fgms for
effective concentrated fire.

d. Radio

Ibxlio is t}w tnost iln~~{)rtn.rlt nlcnns of corlllllllllic~l,lrifrtl
in tl~e clcscrt, I]uring the sumn~cr of 1~41 OJIC IIritisll
armored division conducted its entire communication
network by radio. 13very cotnmand vehicle had n rp-
cciving set. llach artillery troop has three No, 114 sets

I ‘~tlc l]ril,\Hll IIrrc the I’rmnoy flystmnt [t iram minintllro ptlldic n[lllrrws
system, lI(IW rqmrtml to 1)0 Rtn]]dnrrl ifIHl10 for Ilrit.iHh nrtl)lcry Ilnits.

+ ,~llcflc l]ril,i~}l rn{li[] Hdfi hnvn tlm fOll Owin K clmrnctcri~lhw:
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No.11
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unknown,

4 nlll?~IvlltlImpnntonnn;8
mlh wl~h]Iokant~ulm
(RIwcI14dnvlrrs nrc mod
for Incr.nsluu tlm rnngo,)

. . .. I --—— l—.—.——-. –-’

1,875to 5,rxnl ko/n . ‘XX) pound!! . . Inlulll>Mt a, r’. R.
I m{.

4,2vnto 7,Krnkdn.. 88pt,mda-... . !2s1110not & cl. n.
2J?3.
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IIF3iIIg onr ~)rincip,al frc(lllenc.y, and, for emergency us{?,
fjl~c sl~”itrll in “frcrlllcllcy.’]

l~;ncli ljrool~”of tl~is :lrlllorefl {livision wns part of a
l~lnhilc col(ll~)n, wllicl] fllrnislled No, !l Colnlnnnfl sets,
~Switcl~ frr(lllcncles were in the overlap ban(l of No, 10
n]](l No. 11 sets, permitting use of No. 9 in displacement-
I)y n Ilnlf-f mop in case no extra infantry No. 1.1 set wns
:Lf’nilnl)l(? Ff)r tllc Inlrpose. Artillery troops normally
olwrntwl \\’itll two 01”s ll~ing ATO.11 sets. A third 01’
ro~lld I)(I ln:~nned for cmmgency use by diverting a set
frolll (11~ill f:lntry of the mobile columns.

0111~ (IIIC rndio set CO1llCIhe provided to eac]l gllrl
l~[)sitioll. ‘1’llis mny 1):~,~’cIwcn callscx] by the f:~ct tl~atj
I{rit isll r:~(lio sctls ILISOlI(J:kvy mn(l mnnot 1x3rclnovcd frol~]
[ I](I ~’(’l~i(~l(’in wllicll tlloy :lre Illollntjed. The rnngc of
fllt! N’(). 1I set I’oicc, 1.5 milrw -- has ken considcrr(l

:I(l(l(lll:ltr for all trool>s lt;wl dllrillg tile sunln]cr’ of 1941.

e. Codes

l~~lrill~ :(ctivc olmrntions all mcssnges below the clivision
:Irc llsll:lllj’ sent in the clww. Cllristinn rmmes of tank
:111({(Illit,()()~l)tr)~n(lcrs:lnd prearranged code names for
ltl:irrs :lrr llsed. AltlJo~l~l) tl)cre is little intcntionnl

(I IIrIIIy i])t(’rfcrcnce witl] artillery colnrrlllllic:~tions, there

II re ncl i~’e :111(1 e{licicnt Axis ra(lio-illtercelJt,ic~ll iutelligcmce
Ii]lits.

‘l”l)e ~cse of plain lnllgunge even when accolnl)anied I)y

(S(NICI n:ln)w and e]~cil)l~crcd plnce unrnes m]:tl~lrs radio
i]lt.rrcrl)tiotl to be cln]~loyecl effectively, By keeping a
(I:lr(’ful rccorJl of all nnmes, key words, and num}~er%
Iwtll t)lle I{:llians fin(l tile C;ermfins have been able to
l~ring tllcir orclcr-of-battle information up to date by a



process of frifting fln(l cross in(l(wing. OfTccrs’ nm~lrs.
oit,hm fmnily nnmc or given l)alno, nro tl~n principle I<OJ’S

(]sd in identifying intjcrcc])lp[l mi.wsngm, (Inl)fllr(vl

Germrm documcntjs indicate tll:lt tile careflil co]llpilo,ti{}l~
of names Ina,de l~y the ~lerlnans l):~s cnal>lc(l t,l~cm to wnrh
out British code n:t~l~m. In aclfl ition to nn7mcs, rcfcrw}rrs
to the personnel mn, SUCIIrLH“( lunner Smith,” or ‘(Ri (10-
mm ,Joncs, ” have hel]d tt)e Axis forces to irlrnt,ify s:]i(l
units.

One of the most interesting methods of rnnl)ling m:i,I)
references to be sent in the clrwr with sccllrit<y is tllr
“thrust line” metl]orl used l~y tile Gcrmnlls. (’1’llis
7ncthod is sirnilnr to the CO(1Cdescribed ill l~M 1S--5,
“Organiz:L,tion and ‘1’:ml,ics of ‘1’~nk tj(w(roycr [JT}il(s,”
Jllllc I[i, 1!142, par:lgrw[)h 231 1) (2) ((:). ) It ror]sis[s ()[
n line (Irawn Il]mn :b rnnp wl~icll ollcr}l(:ti(:~llly III:IJ’rIIIIi:)

[aIl=jdireetion l)lit which ,actlrldly uslu~lly rx[ri](ls il] [II(I
propowd direction of a(l~mnce or CIOWI1 tllc ;mis of :1
rcconnni+wmcc unit.

The Iinc, which lmgins at, n fixed point fi71tl colltill~lw

indefinitely in the rcqllired (Iir-cction, is us{inlly (Iivi(lwl
into centimeters for conve71 imcc. ‘~o give a m:tp rrfr’r-
ence, a perpcndiclllar is droppwl from the rcfcrencw pni n (
to the thrust line. NflmwlIrcn1r71 ts are tjhcn tnkctl fro]~l

the point of origin to the ]min t wl]r?rc tllc ]mrlwn(liclll:]r
cuts the tl)rust line, then along lllle Imrl)clldiclllar to i Itr
reference point. Since the ]mint nmy lic on citllcr si(lr
of the thr[wt line, the second Iig(lre lIIIwt Im I)refacwl lJY
either “right” or “left” , as one looks tmward tl]c WICIIIJ’.

A typical reference would he “6 right 3.” (Sm fig. J5.)
TIIe figures are alw:tys in centilnetms; thel”(?fol’r?,tile :i(:tll:ll

distance on the ground will vary with the scale of t]~e n):i 1)
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[wed. Thescrdem ays tartwith an arbitrary fig(lre, and
have dlmlmy figllres in terspemed, or it may start with tl~e
number of the tllr[wt line when there are several in n givtw
nmw, Tl~ese devices Inake the code difficult to Immk
rnpicll y,

Instruments hnvc been found consisting of a transparent
ruler graduated in millimeters, with a shorter ruler simi-

)“s

t

t

Figure IS. —The “thrust line”

inrly grad{mted and fixed to slide up and down at right
:]nglcs to the longer ruler. Practiced operators can give
references very quickly.

15, GERMAN TACTICS

a. General

No strict pattern is apparent in German operations.
The Gernlnns have in most instances employed a balanced
nnd high]y coordina,twl team of all arms and services,
~vhatever the ~size of the force. Although their procedure



has thlls been elnstic to suit the tacticnl situation, llmy
have bcerr found to proceed in gcnerul along the followin~
lines,

b. Effect of Terrain

The Germans nmke fllll use of the freedom of mrmmlvcr
whic]l dcsertl tcrrnin affcmls and genmd].y l~nve not :w-
ceptml Imttle IIn{lcr unf[tvor:dlle condi tiolls. MnxilIl\lll\
llse is THM1O of tllc nrtillery :Imfl all auxiliary ;wlus, lm(JI
gro(lnd find niro

!I%e lack of terrain obstrwlcs and the sup~lly diflir,~llti(’s
have resulted in a modification of tile GerTIKUI IIW of
armored units in tile desert :1s compared with tlmir ]Jre-
violls (we in Poland rmd in lVcstern Ihropc. In l,il~y:l,,
with tllc exception of isol~tlfwl fortified l[)c:ditics s~lr]l :1s
Tobrllk nr-rrl Ilnlf{tya, no lc)ng (lcfensive linrw r-xist, ~vl)icli
r-an IM3prolwd to find n, wc:dc spot for Ix?nctr:llliorl :Irlr1
exploitation. Ncvcrtlx?lcssr t)]c car(lin:l,l ]Jrinci])lc of c(}rl-
centrating t:mk ~tren gtll 1ms \men fol lmvcd. on tl)(w

occasions when t] I{? German forces ndvancwl in srwer:II

C01UITU19, the t,~~]ll;s were llsun!ly Conccntr,ated in {)rlr
column, The object of tl~c tn.nk col~nnn is to destroy tl]o
enemy force, using lnaneuver to defeat him in (l~tilil

when ever possible.

c. Formations

Varimw methods of advance hnve been USC(1by (3rn.rrl:ll)

armored ~mits. [Js(mlly the formation is in oonsidcral)l(’
depth, A Imtialion (65 to 80 tanks) frcq{lcntl y ~]sf?s :1.

“ V“ formntion with two compnnics leading nnd o]](? ill
reserve, or an inverted (‘V” with one compuny leadil ~g
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nnd twoin reserve. Companies nreusually in line, with
t rinks in (If)l{llnn of thrm.s at abmlt 50-yarc] intervals and
(tlrcw tf(~(ilrc tank lcrlgtll]s in depth,

A Grr]l~:m tnnk Imtl nlion in tm!tical form fition moves in
sl~ort r{lsll(w, taking :ldv:u}tngc of t,l]c terrain, lrr(:qllcntly

1.11(3IVII(JICrcginlrmt n(ll’nllces in lrluss formation with lillcs
{)f ta]] ks :]11rcglllnr intlcrv-als of al)olt~ 50 yards, :ul’vanoi]lg
ill ~~wf’rs, ‘1’lle rcl:~tivcly dose for]nation is more readily
w]lljroll(’(l tll:tJI a widely clispcrscd one. Field artillery
:lnd M)( it :1.rlk weapons nrc k~l)t u]) close, althougl] their
l(~r:ltioll is not ap~mrrnt lmtil tl~ey go into action, usually
{IJ~t]l(: [1/]1]!{sof t]ic t:i~lk (X)lIIIIIJI, ‘1’l]e Germans }]ave ill
#Iic ~xl~l( )x*c]l nl~lc to Ijrillg dfcctive artillery and anti-
f:lrlk (ir(l Io lmtr on tl]c ljritish !mfore the J3ritisl~ CO1lI(I
(’fT(x’ii\’(’1]’Iirc 111)011lft]cm, In a(ldition, RAF plmlcs,
I)(wlllsc of lI)c l~ilots” in:ll~ility to {Distinguish betwcc]l tl]cir
()\\”II11,11(1( ;(’rIII:LIItILIIkS, I)llV(? l]ot attacked ~l(?rJn:tJl tank
fornl:ttiol]s” ill lIIc fort~:lr(l :Lrcm

d. Offensive Tactics

IT) tllc {l[wrt frollt:~l :~ttncks have not often been Uscxlj
:~n (?ffort l)(~ing ]nwlc ]]lure oftcr) to attack from one or
1)otll [l;IrIks. German tmnks usually open fire at 1,500 to
2,()()() y:]r(ls, wl~icll is I)cyond the effective rnngc of the
I]ostilc N’c:l]mns tllnt tllcy hnvc thus far cncountmd.
\\ ’l]cn colltn.ct is mwlc, tile s])cc(I of nclvnncc is slo~vc(l
flown llT1]CSSthe movement is a quick thrust to force t}~c
~~itlldri~w:l I of wefikcr hostile forces. The 75-m m aTld
50-l]~n~ g~ills me UWX1to keep Ilost,ilc t,anks out of r:mgc,

(1) [~s?(~rl.(lmn~rn ol)~rciivcs.--–t]ct]c object of tt)e Gor-
IIIIITIHis to kII~wlc01111ql]ick]y M In:my of the antit)mlk gul]s
:LIId forwll{)stl ficl(l’ g(llis as may bc visible. }~llCJl t]~c



German tank comrn:mdcr lIrMdcci(lcd to attnck a positiol],
his first objective hfls often been tj}le British 25-pollndcrs.
lly reconrmissance in tnnks hc first ]ocntes tllc Britisl]
lmttery lmsitions [II)(1 mnkcs his plans. ‘1’llis plnrl itl
princilllc nlways a])lxmrs to bc Ll]e same, TIc flerifl(’s
wl]ich lmttery to xttnx:k nmd Ilc arranges i o :Ltt:wk ii
from c]liiloxle, IIis nttack i~ n~n(lo witli 105-J]~lll gIIIIS,

the &WIIIIi du~l-l)ur]xwc gIIIIS,:LII(~Ix)tl] Nlnrk lJI nl){l
IV t,n?lks. ‘1’Ile Iobllm fqms (ire frmn covcrwl lmsit,i[)l]s:
tl~eir olwcrvatit)l) 1)(MI,snre i~l t~lnks. ‘1’l~c88-]]]n] (lll:r,l-
pllr]x)sc g[lns arc towed. ‘1’llme glms llsc (lirect, fir{’
fr(]ln tllcir trnilem uftcr ntjtnilli]lg dcfiladwl lx~sitirms :11,
rallgcs varying from 2,()(.)()to 2,500” yards. ‘1’llc Mark [V
tanks :wsllrnc positions in (Icfil:ltlc :~t]rl fire over O]MJ1l
sights fit rungcs vmying frol]l 2,(100”to 2,500” y:],r{ls. ‘1’11(?
high vcl(]city 75-n]nl g~l~l in tllo Mnrk IV t,:l.rlk and tll(:
W5-rllm (!ilxl-purpose gl]n }]nvc f:lr l]igher nlllzzlc vclm’iti[w
t]lwrl ILI)y mtilicry tll:~t the ~~ritisll l~j~vcI]wl ill tllc ~lrstIrt,

(2) G’crmam Mar]c 111 la?Ilrs.---’l’hc Mnrk J 11 tank is
used as the main striking force in nttnck. It ]l~S the

dominant role in tfink-versus-ta?lk com~mt. Its hc:~~’y
armor and powerful W-lnm glm give it n deci(led ndv.antngc
over nll types of tnnks which it, has thus fnr c]lcou]ltt~r(vl
in the desert, l’hc 75-mm gull i~l the NJnrk [ V t,:uik i~

not an nntitzmk g~ln hut n closwsllpport wrmpon. 1IIS
maximum range is 7,000 yards. l’requent]y these tn,~~ks
use direct laying from a dcfiladed position in ~vhirll,
owing to the location of the gull in the turret, tl~cy t)l~(’r
a very smnll target. At other times the fire is nln,ss(vl,

with indirect laying, u.]]d is ndjustcd hy forwur(l or il:t~lk
observem in ttinks, Tanks rarely fire while moving,

402fiBl”-4Z-—6
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altl]o(lgllin nt leust one instance they were used to fire
~L rollillg lm.rrnge at from 3,000 to 4,000 yards whi]c
aflvnncing slowly, ‘ll~is forced the opposing tanks to
CIOSCup d(mrs and turrets.

‘1’llc first wave of Mark III tnnks overrun the gun
~J{Jsiti(Jll~, ‘Me second wave of Mfirk III tanks is closely
ft)llmverl l~y the motorized infnmtry, which detrucks only
when forc{?(l to and clcnl~s up the position with small-nrl~ls
Iir(?, ~tssisfml by tmnlm which accomJmny it. After tll(?
iirtillcry Il:w ncutralizwl tl~e tnnks, the support infantry
is ~ltt:wkcd. Such attacks have nearly a]ways neu-
tr:llizml tl]c artillery, citl~cr by destroying it when tllc
:lt tack nvIs flriv(?n llo~l]c, or by forcing it to withdraw be-
f[~rc t,llc t:Lt~knttnck w:ls I:lul)che(l. A succmsful clcfcnsc
:Ig:lillst s{lcll attn,cks I):ls I)ewl mndc only wllcn u tank
force ~~:~s:lv:tilnblc to l:~uncl) n counterattack from con-
(IC:LIC(l]){)sitions wg:til]st tile flank of the German tank
:1.ttmk,

(;3) ‘IIIIC L’ovnan Ill(rrk I V tu~)ks wed as ortillcry.
Ill tllc nil{:~ck the Gcrrnlms umllc[lvcr to smnc position

Jvllcrc tilt’i r A4rtrk 1V tnnks h cal] take up a position in

$‘1’])() c,(~rl]lnllNlnrk ] V ltil)k \WjKhS‘(!2 tons and Carrim5 Illerl.Ithm B
Ilmxirullln HIIIWIIof 31 II IIJIIn!ld iH nrmd with erw 75-mm gun and two light
I)]nct)inr gIIIIX. llr.crwt rrlmrisilldicatcLllntthe Germanfl me modifYjrlK
IIIC dmi~ll or thin tnnk IJ.V fillill~ it, with nn irnprovcd 75-mm (2.95 -incli)

KIIII kl)ow]t IW tllu “Kw. 40” ILt Id I)y ndrling hollow frontal armor. Tho hfnrk
IV }11LL4I)illlwlf)I)CCIIcqllil)l)(,[lwith n low velocity75-mm foln, tmd tho



rlefilnclo. Tho (lwmnns mwmwllile mnke n rcconnniss:ltlm,
probing tho cnmny froin nll directiolis to test l~is stlmngtl~,
nnd to ind~lcc tht? (Icl’rvl(lcrs to disclose their Imsitlioi]s
l)y opening firco lluri]~g tl]is ]~[?riod, olmcrvatlio]l ]msls
keep C](W watr]), IIn(l any gll]l,s which tliscl(wc !,l~(’ir
positions arc markr.d dowl] for {Jcsllrllction when t]ic l~}:lil]
nttack Imgins. ‘1’llcn, from tl]cir dcfilndcd ~msilir)lls,
the Mnrk [V’s nttnck by fire all nntitank g[ll]s or Iigll(
nrtillery wl~ich arc visihlc and within rnngc. I,igl~[
artillery, {antitank g~lnst and mm’lline g~m~ with (llc salrl(’
mission nrc pushed f{~rwnml Wlol}g and to tl~c II:lnks of
the tnnks. ohsorvrl < M](1 occasionally in fal~t,ry nrr
pus}lcd furtJllcr forward.

Erich Gcrmnn tank lmt,tali(~n llns O]]C comlNiIiy of ] ()
Mark IV tanks, whicl~ nrc rvnl)loyc(l in 2 ])rilici]~:d rolm:
as highly mobile nrtillmy, nnd m a romlmnrnt of n fns[-
rnoving coll]mn, Oftml fi(’1(1nr{illrry cannot ho immwli-
atcly availdllc in mmored cngn~rmrn is; tl]o h] ark IV
tank with its 75-mnl glin togg’tllw with tlw nr[,ill(’ry of
the armored division providm (icrmnn u.rmorcd forn~ntio~w
with the necessary llcavy fire power for a brcokt,hrol]gli,

The maxim~lm range of t,llc 75-mm gun is rcportml to
be 9,000 -ynrds. Tliis relatively long rnngc dict,nt,cs to
troops cqllippcd with light antitank guns the lime an{l
pllwc of a tmttlc. ln ndrlitio~~, tlhc speed of tl~c Mark
IV tank is sllfficicnt, to cnxt>lc it to tnkc pnrt in H
raJ]id advance with 111PMark 111 treks. ‘1’hc. (jcrmwis
have used these tanks ns sniper glills, as a,rtiliory agni~~s(
forward llrit,ifih collimns, and M hrnvy conmvdml wcn]wlls
in the aml>~lshm into which Gcrmnn nrmorcd cnrs llavr
triwl to draw the British cnrs. ln [Ldefensive sit,lla,ljion t,hc



hlnrk ITTis n})lc to cngngc British troops from olltsidc the
IIIITIgP of tl]v fintitank glllls, nvoiding nt tlho same time,
IJJFttlcir ]nol)ilit,y, th~ IIritish artillery fire,

(~t) )’irld frrlillcr?) ,RI/pI~/}1.l.----TlI(I1(h5-mm mohilc lmttler-
ifw nn(l 11)(: 7.5-mm RIIIISof the h’lnrk lV tank fllrnish tjhc
IJ]il}ril)nl nrI illwy w]])]mrt for th~ Ccrrnnn Nfnrk 111 trek,
t~llirll is i II(I ll~nin nfltnrki]}g tnTIk. Sometimes the WI-mm
[Ill fll-})111’])(lsl’ glln lH 11s(?( I ill conjllt)ction witJ~ tl]c klnrk lIT
l:t!lk,

S{)lnc lIel~Olt,Sill(lirotc [,hmt,thr rlircctinn of this sllpport-

iI)g fire is r:] rriml 0111by :1 systpm of air bursts, sinm air
I)lllsts 1~:11~[]men imn]r(li:ltc]y follmvwl by 111{;cOnccn-
1r:ltiolls. ‘1’llc fire of 75-mm an(l 105-mm gIIns Iwing
II 1’;s1]PIIs l~:is not lwrn rc])ortcd to be cxtrcmcly cff(’ctive.

( ‘nsllnlt iw rmIsml to lwrsonnc] and tanks t~y these wrmpons
I1[IVOIwrl] rrlmrtrfl to he t Ilc rcwlltj of n new flarc-a7t5-mm
SIIP]I ~v]li(,]l VI]Vc]OIJrs (,]lc t~nk in flnmes rcgnr(llws of

~vtlno l)(lrlioll of tl}~ fnlik i~ hii$ Ono wt]olc t)nnk rrgimcnt
~vns r(’]mrl (vI (Irstroyc(l I)y t,llis type of projectile. Al-
IIJo1lKI1t lie cnsllnltics c[tllswi from thaw we~pons may bc

~ligllt,, ~1]1 l.(~l)(lrt,s ngrw that they hnve a high nuisance

vnll Ie to tnnks hecausc of the blinding effect of the smoke
nll(l (Inst. ‘1’IJc8&mm is effcct,ivc; tnnks hit squarely by
(,llis g(]n nro destroyed.

‘1’hc Grri]lnns stress the use of ricochet artillery fire
ngninst lwrsonncl m+follows:

T}IO mllrll ,urnntcrrfr(wtof ricocheting projectilesRe comp~red

with tboso bIII’SIing on impnc.t, has bmn confirmed by the testimony
of numerolls prison or9,6 Agninst all living targets not cmverecl
frmn nbovr,, more rirxxhot fire than hitherto will be employed
tllercfore. Ricochet firo mny ~lso be employed against concealed

~ The IIW d slit trenches is ilniversal among all forces in the desert.



e. German Method of Forcing Gaps thrcru6h Mine Fields

A heavy artillery cf)llc{:rltl’~~ti~~~lis plnmd on tl~(?]mint fo
be forcrd fmd upon tjl]v flcfcnding troops in tl](? vici]li Iy.
After the (Icfcndcrs’ rrsistnncc is lowcrc(l I)y il~c ro[l-
ccntrntio]], n compam tiv~ly slnftl]rltlmbcr Of [OO!, Lr(N)]w

tLdvnncc to the gmp (]II(l(’rcover of smoke or of (I(]st rais(’11
by the conwmtjrftt,iol]; tllcy locntv 1110mines l>y ]Irodflillg
the groun(l with lmyo!lcts or wi[l] mine ([~’{w:((~rs; (I1(J
mi nm nrc tilcn rrmovrx]. Cnsllal IIim m) rcl)lac(I(l frolll :1
reserve [Init thn.t is 1)(11(1it~ll]~(?(liat,cly ill r(’ar. ‘1’l~is
mcthml vvns used in forcing a gn]~ (llrollgh tile rTli]lc Iici(l
that wns pnrt of the defenses of ‘1’ol}ruk; t,he ~Jrclin~inary
concentration laslcd for two hours. After n ga]> is form(l
and marked, infantry followed by tanks or tnnks ff)llowPcl
by infantry attack tllrol]gh thq gal). Infnn try prccmlrd
the tnnks in the battle of ‘1’obruk,

f. Defensive Tactics

When nn armored force is cnco(lnter~?cl, nll tfinks nln-y
take up n firing position in dcfilwle, imlnwliat(’ly rein-
forced by towmj a~]d self-l)r~)]wllo(l nntita~lk K1l)JS nnd
artillery. Tf the tnnk~ ILM> for[xxl t{) retire, Lll(ty wi Ll](lIYLIV
under cover of rtntitnmk wcal)ons and Artillery, Uslfnlly
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[I]r hlfirk 111 tanks withdrnw first, the Mm-k IV assisting
it] rt~vwillg 111Pwith(lrnwnl with high exl)losivc and smoke,

‘lf’l]rn s(lcli withtlrawn]s l]nvc bwm followed l)y tllc
(’11(’lny, the wrll-co]]cealed C;rrman mntit,nnk gllns and
:1r{ill(’ry h~~’r rrL(wml s1lc}] srrimls damage to the pursuing
(:1111{sihnt tllc p~lrsllit has gf?ncrnlly been stop]~cd.
,S~Jl]letinlrs tl]c tn,nks will withdrmw through the an{,itank
:~11{1nrtill(’ry lmsi( ions mI(l then n]aneuver to strike the
Il(w!ilc nrII)I)rwl forcv 011 it~ flank.

160 BRITISH TACTICS

a. The Approach

TI]c ~ctioll of artillery with British armored forces.
(Illring tllc nl)l)roach ]~ns diffwxxl little from its action
~~’ilII in f[l]ltry forn)a!liow. The nrmorwl regiments move
ill OIWIIor(lrr in n forlnnt, io]l ~is{lally like that in figure 16,

0 E51
la● Cl●

la
Figure 16.—Open order formation of a British armored reg[ment

‘1’hc artlillcry regil]lent)al commander rides in a vehicle
n(?nr the tnl]k I)rign(le co]mnander; the artillery battalion
rm]nnnncler rides near tl)e sqlm.(iron commander, usually
i]] 1I]P sn]])c {rink with the s(luadron second-in-command.
I{:~ttcry co?]lnlandcrs we with their batteries; ohw?rvers
:ir(? ill vcl}iclm on the jlallk of tlw leading ele]]lcnts, or in
/}/c rem, so as to have observation in all directions. All
t:()]l~l]l~ll~ic:tt,i()~)is by radio, as shown by figure 17.
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Artillery regimental and hnttnl ion cmnman~lcrs rwch
have two radio scta, onc for ~wc in the tank net, tl~c other
for usc in the m-tillcry lot,, Itncll artillery ohscrvcr h:~s
{Iircct radio mmmunic: {ion with IIis battery, 1~1]1,tl]c
battalion co]nmandcr can cut in on either of 1)1]0l]ntt,cry
frequencies if he dmircs.

Some artillery ohscrvcrs accrml]mny the lcn{l ing ar-

Figure 17. —British radio net

mored cars, which arc USC(I hy IM1(l]sides for rcm Jnnnis-
sancc pllr]mses, Only s[lflicic]lt g(lns accolnpmly tlirsc
,armorcd c:ws as arc nmmm(nr.y to sl]pport, tlllmili]] t,lm

fighting rcqllirwl t,o wvxlre tho nmxlctl inforlnntion. In
nddition, n certain proportion of :mtjitank gulls am USC(I
for protcct}ion<

b. The Attack

1. Genmd,--1t has hen fmlnd thnt an nttack by tanks
against an even hastily organimxl position in which t,hcro
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:]re a rcnsonnhlc qllantit~’ of antitmk and field guns
stlcrcc[]s {ml.y at flis]]rol][Jl”tlioIlate cost, unless the enemy

KIITIS nrc kll(mkml o~lt or nwltrnlizeci first. When the
I{ritish spot, Axis glms, tl~cy cngngc them by direct fire
from 25-pol In(lcrs. As many as possible are k;~ockecl out.

(z) l~olf Of ~hc nrti/ler~j.—Nonnally, at the kmginning of
crnnlmt tho nrt illcry regimental commander attaches his
l~nitnlions 101 nnk rrgi~~~cnts, nnd does not try to wmtrol
(111’irIirrl.

Artillery Imllalirm cm~~~~lnnclcrs llsllnlly keep cmc bnt-
trr-y within 1,5(N yl]r(ls of Il)c rcnr of the supported tank

lxjKin}cmt, n?](i t,bc ot,llcr s(?vera.1 tl~ol]sand yards in rear,

AH soon ns the forwml battery is committed to action,
(IIc rem l)ait Pry is or[lrrivl forwrtr(l to leap-frog the for-
~v~lr[l lmlt(’ry. l’llis mclllod provides for continuous
sltl)l~ort, {Ilirillg an arlvallcc.

‘1’hc :Ir(illrry olxwr~’rrs do not alwmys use armored
01”s, 1t w:ls discovcrwl that isolated armorerl vehicles
rmeivml col]ccntratjwl fire as the enemy appmachcd,

~vllcrcas an isolated llnnrmorcd trllck was often disre-
g:l rded by tll)c enemy {luring the initial stages of the
nrtion. Ilrncc observers i]] tnnks or other armored OP’S
st,:ly wit,hil] tllc mrmorml formation, and those in trucks
Kct, ollt, on Ihc flank wl~crc they can see better and avoid

tl)c Iong-range fire whicl~ tjllc Germans usually commence
:1t 2,500 ynr(is (or more) as the two opposing forces
:]pl~rnncl] e:~cll other. llc observer calls for two rounds,
1 (10 ymls npnrt, at, a given range and at a measured
coII Ipms (Iir(’ctiono l’rom tl]cse he shifts fire on to the

i:~rgct. TTc rqntinl~tw to olmrve nncl ndjust the fire by
this mctllorl until the Gwvnans are so close that he has
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to wi thdrnw; in them find stmgcx the bnttcries usmdly
employ (Iirc(’t, fire,

lT) tllc mmntimc tlIc firing }mltmy is lnid in tllc follow-
ing l~lnll]lcr: tllo Imttery n}nrcll is if] IL (Iiarnon(l formntiol],

with [Lpilot vehicle (xm]t)nining the wwcutive o~l tl~c (Itl,llk
(see fig, 18).

WIJen ll)c call for fire comes frwrn the olwmwr, tllc IMIt,-
]}icc(! is laid recipr(m:illy l)y. .

to tl)c pole on his vehicle.

6 ~ Pilot vehicle

a
Figure 18,—Diagram of a Briti~h artillery battery on the march

While tllc Imw I)icc(? i~ lirillg tlII’ (WO i!)it,i~ll rOIIII(ls, tlIc
other sections go into ]Jositio[l an(l arc laid with a pris-
mntic corll]mm. I’his enhablcs t,llc lmttery to get off its
initial rou~]cls quickly with ro[lgll flata.

c. The Defense

In the desert, mcrl ial~izcd at)lncks muy cmnc at nll y
time and from any (Ii cct)iml ns in a naval rmtim]. ‘1’his
has, of course, neccssitntcd s]wcinl for]] lations for (lcfensc.
Division “4X” has Imc[l rc]mrt,wi t,(~Imvc the lwst {lefelwu
orgnmiznti(nl. ‘1’llis dil’isioll, with u grand total of rtlx)ti t
12,650 ]]~cn, consists {)f –-

3 infantry brign(lrs of rrl~oub 3,000 mpn crw]}; to(n], !1,000 ItIeI1.

3 artillery r(}gilnents of III)OUL 600 Inwl cncll; tot[l 1, 1,800 InPIt.
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2 nntitnllk rrKimi)IIlS of nlmllt 500 nlwl CM’]1; totn], 1,000 men.

I lfInl\ Iln[tnlion {){ 250 IIIm.

SIIp])ly mIIl rr]mir vrlIPlorIs of rtlmllt 500 mm.
AA !J(Irsol}ll~lO(nlmtll, 100 n~on.
hlO~Orvrllirllls !Illmlwring rrlwutlX,000.

In mo~rillg this unit three general methods were used;

Armored cars 5 miles ahead of Brigade.

Bren Gun Carriers

I
---

m

\

Regt I Re@

* .,~, I

Figure 19.—Diagram of a British brigade

Ll)c I)rign(les ill colllmll, tuw hrigaclw in
renr, and o])c l~rigadc in front and two in

/
on the march

front and one in

line in rear.
‘1’l]c]msi[ioll ill[lstr$~tc(l in figure l!I is that (Mcd for the

I)nlt, with l>rig:i(lcs C!(WX1(ii) to ,500 yards. On tl]c lnnrcl~
tllc distj[~]~m I>ctwccn l~rig:ldc~ is :~l)]w(min]ntely t mile.
A selmr~ltc I)rjgwie is org:~niz[?d ns SI1OWIIin figure 20.

lt is interesting to note that vehicles are formed in
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Armored car screen 5 mlle~ In front of Dlv!sion.

Bren guti carriers 2 miles ahead of lnfnntry vehicles.
---- —__ ___ _ ——_ ___ ___ _ ——

I
1 @ 1,000 yards

I

LKl

Front

Portee in
Regt

posltlon ready Re@

to fire

.9

Regt Admlnistr&
tlve

Regt Re@

Re@ Admlnlstrn.
tlw

h Infantry Tanks

:
Battalion (50 Tks)

v——l———
b● I-4+Regt Regt

Regt

M

dministra
tive

2 Bns 25-pounders in posi-
tion ready to fire in front;
1,000 yards in front of infan-
try vehlckj.

I

/
I I 1

c1A’r

Figure $?O.-Dlagram of a British divtsion organized for perimeter defense
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Iinw by orgnl)izmtions find moved forwwrd in thnt mnnner,
1!!([’rvnls I>ctwccn vchiclw nncl in park are approximately
1[}(I ynrds; clistances from the front of onc line to the
)JWdjnrc np]~roximatjcly I 5~ ynrfls.

ln CRSCof :ln nttnck tl~c (Iivision (SCCfig. ] 9) or brigndc
{)11tl~c mnrcl~ halts nncl the defense is offered with the
1lroprr wmlN)ns, Ant inircraft defense is offered by three
l]:~ltnlions of IIllrcc bnttcri(w of fmlr (Bofors 20 mm) guns
[IJir}l (n tol n] of 36), distril~utcd tllrollgh the divisional
~lr(’n, ]~rcn mnchinc gl]ns on the Imsis of five per nrtillcry
:11](1infnl) try hattnlion arc mounted ready for immediate
lls(I nt nny tiu)c, Artillery is llswI at tl~c cmlicst possihlc
1il~lc in ftn c’ffort to brwdc [Ip the nttncking enemy forma-
(ions hoforc tl~cy arc wi[ l~in dfcctivc tmk or in fnntry
I’!ll)grs.

‘1’IIC cxl)rrirnm of one in fnntry hrign(lc has illllsfratcd
T~’(111tllc ]mwil)ili tics of nrfill~r.y in 111{?dcfcnsc, Tl]o com-
IIIIITI(l(Jrof tl)is in fnntry l)ri Kn(l P I) II SII(W forward a “llnr(l

I Iiiting l’n(Il{rf” (follr Z-l)(ir g~lli~ portcc, fmlr Vickwx
.JifI\ RI ~;’s ill cn,rricrs, {(WO3-inch mortars in carriers) to
:lssist the nrlnored cnr scrccn when it reports heavy
:Irlnorwl forces to be n]}proaching. Ilc moves the brigade
i I sl’lf forwnr~l (o n fnw)rnl]lc position in which to receive
:111 nt,tnck, ‘171cdvnncc gro~ip ~lsllnlly meets the enemy
:itl(l fights fi ) cnr gl~nrd rmtion tmck to the pcrimctcr, into
IVI}ich thry move in tl}}cir assigned positions, All the
~~’llilcthis is going on, the brigade nrtillcry, controlled by
lnohilc OP’R, keeps the advancing tanks under fire, In
(l]is hrigftde the commander has made six armored cars
in Io mobile ob$orvation posts with radio sets which can
rontn,ct tile artillery IIq ancl have artillery observerB in
rnch. With these mobile OP’S the enemy tanks cannot
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e, Counterbattery



f. Naval Bombardment



-1 <)
(U AR’I’IT,l,I?RYIN TFTF,DESFIRT

\vllrrc nn{l \Yl]rn the troops reqllirc it, A naval linison
~)(]irrr is st:lliol)c(l rrt :Ir]I]y hw~tlqunrt,crf+ to direct cnlls
f~lr :lssis(:l~lre. IIoIvm’cr, if] highly mol~ilc opmmtions, tllc
t’y:~rt sit 11~~(Ji[)ll wns s(?ldonl known even n,t corps hcnd-
i111:1rtcrs in Li]]ln for n nnvnl Immlmrdlncnt to bc rwrwllgrxl.
1Ill{lcr sllr,l~ ril.tllll~lst:~tlccs it wns follnd neccssnry for the
II: If’111 liniso]l (jfTic~r to Im nt division hcndquartcrs, Dllt

II\’fIII InOrc S: I ( isfnctory rrs~llts were ol~tfiinrd when t,llis

~)llic(’r W:IS ~vit1) the forw:]r(l hrigmlc cmnman(lcr.
~\ forw:] rcl :1rlny nrtillcry ol)scrvor works with a naval

:Issisf;ll)t, to f)lvwrvc tll)c T): II’:LI firing. This forwrml ar-
(ill(’ry 01xwrv(?r (termed 1U30 — forward observation
(j(ljrl~l’– –I)y t,lio Ilritisll) is Ilslmll-y n field rwtillcry captain
t r:linwl ill tl~f~ ohscrvntion of the fire of bomlxwdmcnt
,sllilw. 1i~ c:]IIs for fire ON his own initifitive or on order
frllltl Ilis Illlit commnn(lcr. He obscrvm the ship’s fire,
;IIIfl wl~c]] Lllr l~t)mlmr[litlg snip is at nncl)or nnd the grollnd
is {liflirlllt, llr Ilimswlf nlay control the fire instead of only
ollw’r~’illg il. similnrly an artillery oflirwr is cml)nrkcrl il)

(11’(’ry l~olnlmr(ling shil), ‘1’l]isofficer’s primary duty is to
ill t r’rprct calls for fire reccivcd from the forward artillery
l~lw(’rv(?r :1n{{ to plnrx nt the disprxml of the shi Jm’ ofiiccrs
]Iisllll~lerst{~l~(li~]gof tho military sit~mtion, his knowlmlge
of IJrocrxll]rr, nr]d l]is tr:lil~ing. I’argct,s were on some
(1(’r:lsions i~~(lie:~tjcdto the sl~i])s 1~.yarmy artillery llsing
Slllokr Sllclls. An nrmj’ li:tison ofiicer on hod the ship

1~rovi(lcs n l)irt Ilrc of tl)c olwration in progress to the naval
(w)ti~Tnfin(lcr,

\\’llcn snips come close to shot-c, :W they must for the
l~llrposc of l)(~llilmrding laml installations, an air attack on

(lIr snips C:III l~c cxl)rrtwl from an alert enemy. ~llis

l]lflkcs WIIY 11:11’al }wnll)nr(lment a lmzardolw operation.
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‘1’o rcducc the vulner:Il)ility of t}le sd~ips to tl~csc (l:~ngvr-

O(IH :i.ir att:lcks, Imnlmrdmcnts lI:tve in Inost C:WXX(w.-
wlrred at night. Altlm{lgh strong fig%ter ])rotectio]l Or

cmlnp]ctc lm!al nir wllmiority cnn mnke cnmn,y :lir]~lntlm
lCSS f]nngrroll~, n n:lvnl l~olrll):]r(ltncl]t, still ren~nil]s :]
risk.v cntrrl)ris(! ]w(!~lrw of tl~c I][LJ’(N!t,]l:lt c:]]l lx: wro~lgli(
on tll(? wnrsl~il)s l)y Cl\(!lI)myslll)lll:lrirlcs, t)nrlwtlo l)(mtfs~:11)(I
C(NISIA11):~tltcrif!s.

‘[’1)(-!ln:kill V:L]lI(! of rl:lvnl l)ollll) :lI’tllrl(’llts 11:1s 1)(?(’11 tll(’

(lcll~or:tliz:itioI~” c:lus(’(1 ill the (311mny r:tI\ks. lk)mlmrtl-
mc]]t wittl 15-illcll ll:LvaJ sllrll H Il:ls u ]mmlyzirlg IIlor:Il

dfed on the (m(:]n. y. [J. s, 01 )S(’l”vc!rs Ilavc I’(’l)ortr’(1 :) rt(l]’
convcrwr,tions witl} lt:din.n l]riw)rlcrs tllnt; tllc rxl)l(wions
of the big projrctilm hfis n trclnw](lolls I)Hy(:llologi(’:{1”
effect 011 tl]ose Iwing Shclle(lo Ilsml ifl cr)tlj(]l)ctliol) ~vitll

army artillery, tile rcsul ts c:~ll 1N2dcvust:~tillg to tlIr

enemy’s cs])rit (lc c(~rps :md Il(!:lrtclling to fricll{lly f~~rrrs,

17. ANTITANK OPERATIONS

a. Organization

Since tile nllmber of gllns in (W in (~yrcnnicn l~:LslxI(v~
in:deqllfit)e, rLllavailable arc usml or w)lII1:wwI Imforc? tll(’
close of each opm.ation. ‘L’lle :mtitank wca]mlls, wl)i(:tl
are considered artil Iwy by tllc British, arc under tile
command of tile (Iivision nrtillcr.y colnnmndw in tll(’

British forces, an(l lle is r(?S]XJllSi~)]efor so ]Jl:willg Ilis
artillery and a.ntitnnk g[ins thnlt they will bc n~~lt~uilIy
su])])ortingo l“or any mtion tile artillery colnman(lf’r
isslles the neccss:wy or(icrs allotting tile antitank wcal)()]~s
tf} kx)tl~ artillery :tllfl in f:mtry ~lnits.

Anti(:~nk artillery rcgill]cl~ts of 2-]mlm(lcrs co]~sis[, of
3 b:~tt:di(ms of 2 lm( (’rics of S guns w&, totalin$ 48 ~IIfIs,
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‘I’l I(Jy [Ire org:lllizml esortly in the smne rnnnnrr ns t,lle
:!r[ illrry I:r]i(s (JXrCptlfor tl)c nlllnlx;r of ])crsonnel nssignml.
/\ ((’IV fj-])oilll([~?l” *3 all(l 1 ,S-])Ountlcr 14 Ixmt)terics are l)cing

11s(1(1. ‘1’tlc (i-l) ollndcr f.qll)s are Tnollnt.c(l l)ort,ee, nn(l tile

I H-l)oIIn(lrrs nrc tr[lck-(lrnl!n. ‘1’l)csc {]nit,s are also orgn-

11iz(’11in tile snllle fasl]if)n as the rwtillery batteries. ‘1’lle
[III(II; S IISP(I for tfllc 2-])()(111(101.s an(l Gpollnders portce are

il] K(’ncr:ll of tile l) f-ton tyl)c,

‘1’l]e Inini]lll]lll :Il]lolint of w]titank guns reqllircd with
Il]liIs ne(’rw:]rily (Ic]wn(ls on tllc tly])c of cr)llnt,r. y; tile
111(!1’(! OIX’11 t,llf! rountry, tllc I:irgcr the numlmr of guns
l](I(I(Ic(I. ]n tllc (Icscrt ]vllrrc tl]crc fire no nntllral t,n. rrk
(JIHIjlr]rs Nn }I,(l,:mkm:L,Y cOIII(? frottl any direction, J1(!nsl-
IIII;IrhIrs [Irl(l rr:l.r PCIICIO1lHlllllst h{! l]rotcctjcfl. ‘1’hc Inrgc
fr~)iilngcs c{)\.tIr(?(l nn[l ttlc Jvi(lc (iis]mr~inn nerwmnry h)
!llil)itl)iz(~tllc Pffccts of [~ir :ltluck ~]}nkc this pro}~lc~~lof
]li{,[c(:lin~ rpflr (IIc]IIents n (lifTic\llt one.

III tl)c w(:s( PrII desert, ttlcre }mve Iwcn in use no anti t[~nk
\\:lr]lillg systrllls, bllt tllc Ilritisll Tnake use of :trrllorcd
{’:1]]):tt,lols to ])rcvmlt :lny s{lrl)rises, ~n(l, ,Is~ rule, IvlIen

~)11(~I\’PILlx)nfirrs,all ])rclm,r(! for action. O1>’s to tl]e front
:!11(IIl:l]]k ~~’[lrrl I)ty visml si~]]:ds of t.l~eapJ~roach of enenly
:ll’11)01”.

b. Positions
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Thrxw 2-]mllnder nnti( ~lnk Ilni(s [lrc not ~ls~mll-ygrrr{lprx]
or Ilel(l in rrsrrw? \ltl :II]J’ Imint 1)1](1nrc xct[urlly ]Jlmxvl in
positions froln 100 to ~~()(1y:lr(ls l’roTIi tl]c unill proter(rxl.

~ritisll Ilrtfillcry rc~il]]rnls nm :trlnrx] with 25-polm{lcrs
which, all.lIollgh notl so (]csignr(l, lInvc formwl tll(? lmsis of
tllc antiilnnk (Icfrnsc. “1’l)is I]ns lmrn nrxmwry, lwr:lrlsc
the 2-pol]n{lcr antitnnk glm IIns ]lot provrvl cffrrfi~’r.
‘1’l~c25-)mlln{lms are si(ml to giw! I)rotr?clion in fl~p[ll), :lnd,
where tlw tcrrnin pcr]nits, to give nll-:tr{~lln(l ])rolrl’1 i(l))
to tjhc prrsi tion.

Antitank gllns rwc l)lacc(] {o (wvcr the 2~-])olIn(~Prs il]

front, in intervnls, rmd on tl]c fl:lt]ks, A prf)porti~)n of
thcm mny IIavc to hc kept on Ivl]ccls to colln tnr a tll rm i
frolri an {Inexprx:tml (Iircctiotl. ‘1’llc f(mmr 11]0 toi:ll
numlmr of nntitank gl]ns, tl)(: lnrg(:r will Im the Iwo]mrtion

kept in mol)ile rrscrve. l)l[tl Ix)si iions wllid} gllns lllny
have to occupy will in most, r:]scs Im rccon noiI{?rr{i :Ln(I
pre[mrcxl lmforcl]:~ncl.

Despite the fact tl]nt the Ilritisll have ~~s~[nllyopcrntr(l
with one and solncti]ncs tlvo 48-g~ln antitrmk rcgimcnt,s
to the flivision, they l)avc stil I Follnd the nllmlwr to Iw
too stnoll, find cotls(?(lltcntly Il:ivc h[l(i tl]rir rlloim nf
positions affected hy the nmwssit-y of (:lloosing Ierr:] in
which co(lld allow them the n~imi[~lum llSC of t,hrir ina(lc-
qurLt,e number of antitank gIITIS, [Jnlcss otl]rmvisc (lir-
tated by the terrain, it is C(msi(lwwl 1)ctter to plarw I,l)r
few anti ttink guns in compa rntively small locnl itim for
all-around defense rnther th nrn to attcm p t, [L COUI111(:tc

defense in depth over a wiclc rLrr_m. l’he lmtterirw rrf
25-pol~nders are usw-1 to provide depth to the clcfcnsp.
Antitank weapons am often placed from 100 to 300 ywr(ls
on the flank of a battalion in action, For all-arolln(l
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(It’(enso of n~l orgnnizat,iml, they arc placed from 500 to
1,()[10ynrfls ill front or (m the flank of a battalion wit,h
illslrllctjinns {() ITIOVC close to the batjtfalion position when
inllks aplnwar]] within 1,000 yards of their positions.

c. Principles of Employment-German Tank Tactics

Since t,llc fil)t,itank gtlnl)crs have a formidable and im-
l){~rta.nt jol~ Ir) lmrfor]]l, knmvledge of the enemy’s capa-
1~ilitics Ittnkrs it mwicr to accornplisll. Germrn\ tank
lIr(IfYsnr(? tjrn il]cfl to try to gnin tile ollportunity to register
Iliis at !)OOillllmct (i. c., get the target head-on or })road-
si(l{’). ‘1’l]r.y :~tten~l~t to }~(~ttheir own tank in s~lch a
1)fl~iti(nl tl]nl it lnwwmts lx)tl~ front rmd side at m] angle
(IL(~~)l)osillgglll)s. Stn,tionmry firing is prcf(?rrcd, althollgh
!I}{’Yhnvc lirml on tlm l]~f)~’eto force opposing tanks to
~’1~w dmvll, or to inti]~li{l:~te outposts and hostile gun
(orm\’H. Arlillcry nnd antitfillk wwapon crews have suf-
I“(Irwl m[~ny msudtics from &mnan machine-gun fire
{1~’li~’crcflfron] moving tal~ks. When antitank guns have
llrl(] their fire llntil German tanks approached to ~vithin
(;()() yards, tl)c crews have freq~lcntly been knocked out
1JY ~]}nctlillc-glin fire whicl~ penetrated their shields. If
[l~r grollnd lmrlnitsl tl~c German tanks move rapidly by
l)(~~l!t(ls, (irin~ lmtl~’ccn })OIIII(!S when ha.ltd in hll]]-dow’n

l~c)si{ions.

d. Principles of Employment--British Tactics



TACTICS 77

M (J71e ~l)acrvcr rcl)orLrxi t,l)nL IIOt a ,sillglc cnm wns known Of (Iistrt{)[ltlt ili~

an nntitnl]k gr]n durillK LIII! period N(lv(:li]lwr 17 to 30, loll, wl~ivli wrm tIIO
.

intcr]sive openitig phmm of till’ Ilrll lHh 2[1 [Jfr{!twlvc. 1~’iri]}gporlrw l~rw I]m,(,rl)o

increasing unpopolar, howovcr, and is no longer rccommcndml.
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Figure 91 ,—British 2-pounder antitank gun photographed in April,
1940, during exercises in the Libyan theater. (The picture shows the

gun on its special desert carrier.)

PI)m IInt(Jr(vl tile It:llinn (finks, and 100 out of a total of
I;{0 l~rnn(l llm~f M 1:+ 1Inlinn tanks were destroyed. onc
I ‘i-ton trllck carrying nn :mtitank g(ln pointed to the renr
\\”(’llt II]) NT)(Idown tll]e ltalim colllllln and Clfiinlcd to
I):IYCd(’st.l’oy(’(125 tan 1<s.

(2) l)irccl Ioyinfl at s)tort mmfle,—Usua.lly Z-pounder
:I[ltitank lmtt~rics arc directed not to use direct laying on
(:]nks un t i I the ta.nlw nre within 800 yards of their posi-



yards, whcmas tl)c ]nncllinc gIIn 11:1s lost cor)si(lor:ll)lc

accuracy and is likd, y to pcnctrnte tllc glln sl]iclrls. III
one crwc nenr Sidi O]m:w ill J,ibyn, m bnttnlion co]nn~:lndf~r
of 25-pounder guns, seeing n {rink attnck collling issll(~ti
instructions for wittllholding fir(? llnt, il he g:~vc tl~f’ or(lrr.
When the Axis tanks l)ad :il)]mmcl]cd to within SO()ynrtlti,
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areas witl] stone, or tr(’:kting t}l](’ll] with oil. ‘1’ IICSC :Ir(ws

i)i~e Net

Figure 23.—Antitank gun emplacement
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~VhcJ) t I)(’ (ermin ]wr~)]its, t,lle glln is defiladed from the
[Iilmny l)}’vlul)lnccll~cntj on a reverse slope, or, if the country
is flnf, Imllin(l a nntllrnl or artificial mound, If am artificial
tllolinfl is ronstructlrwl, it sho{lld he as low as possiblp.
‘i’l~cnrc of fir(} is us{ullly Inrge; 180° is normal. Tile guns
:!re given ovmJlend cn.ll]oliflagc where possible, hut the
r[ }1’crings arc constructed so that they can be easily

IPIIIOVW1 w}len there is need to close stn.tion rapidly.
Il:lsicnily it i~ considmvl that the emplacement should
l~fInn open l}it of mininl{lnl dimensions.

e. The Main Role: To Folm a Secwe Base

lt~’ery form:, of WI1Otrvm size, reqtlircs a secure base
[111111 wllicll to att:(ck if its intentions are offensive, or
\\’i(l]i t~ ~vllicl) to mnllc(lvw for a co~~ntmrstroke if its in-
1(’l}tif)~lsnr(’ (1(’f~l~siv~. ‘1’l)is l~rol)lrnl is important in the
(I(wrt JvlII*r(*:Ittrnckscall cofl]c frol~~ filly clircction.

(n} u 1:11’K(:scale this s(vIIIrc hum is callccl a ‘(clcfcnsivc
l~(~si(iol~” IJJ’ (IIc British; ()]] a stnnll sc;Lle they tlcrluccl it

:1 “l~ivotl of l)l:~llcuvcr,” ‘1’lle tcrins are really similar, the
{Jl}ly diffrr{~~]re being thnt the ‘(defensive position)’ is

II In(lc IIp of :1 n[lmber of “pivots of maneuvers. ”
‘1’l]cfr:~lnpllrorl< of the pivot of mancllver consists of the

:1(It,itnnk glln lmsitions, anf] the form fition of this frnrnc-
lv(~rk is IJ](?{:l]if’frole of tllc m%illcry whether in attack or
ill (Irfcnsc. lflvcrv gun, field or m~tit,ank, is included in
(Ilc fral~~vwork. Tllc fr:lmcwork also is strengthened
[f’llllmrn,ril~’ I)J’ the it~clllsioll of tanks in hull-flown posi-
~iolls lmrticlll:wl~~ ill lIIIC case of a pivot of nlaltcuver
f{lrltlc(l I)y at] arrnorw[ I)rigade. l’lle field artil lcry ]m-
f[)r]lls a sccoll(h~ry role as well-- that of pro(lllcil)g )>om-
l>:tr(lil~g or ll{~rassil]g or rovwing [ire. The mor(? exposed



sites are allotted to tlho anti llflllk fglns. ~very gun swl-
tion has ncnrby in fnntry protection, the two formillK
tn~ctllcr n dctini t,e (1(’fcnw n,rcnj. ‘~llc escort, is n,rrl)rd Mi141]
rn:lchinc glln~ wllcnrwr pmwil~io.

( I) 7’hf? V’?YJ?TlrVm)r/;,-- ‘1’I]c :MTllllOl for?m or fr:l Inmv(jrk,
of courscl varies with the grol] nd. ‘1%0 n):lil} lmsitit~]l is
formed nrol~nd the field nrtillf?ry, Regimrmts arc pl:l WI{I
with their batteries in dcy}t}~ so thnt :~ttncks from aI]JF
direction will mrct with rin eqII:d rcccption. A (Iinnl{jll(l
formntion often is collsi(lcrwl tllc lwst sollitionm Ttm lmsi -
tions of the guns :wo I:ii(l r)l}t so thn,t, tl]c zonc~ of firf’
interlock ,and at tllc snmc tiln~ so thnt tl)e WIIOICg~ln :1.rc:l
cm bc covered with [ire. IXm{l gro{lnd wiijllil} tlIc p(wi-

tion is covered by wnti tnnk glIns, normnlly {Irnwn frol~}
t}lose included in the comlmsi tion of t}lc field artilirr)
regiments.

An o~ltpost position in front of tl~c mnin lmsitiol~ t,ow:~r~I
the enemy is often rcqllirml to ]~rcw?nl, olxwrvatim~ of tltlt’
main positions. Tllcse ollt,posts nrc formwl of nnl,ilo t)]<
guns, normally drawn from the infantry antit-mnk comlmn-
ies, with the close escort of in fnlltry, as mentioned almvc.
The outpost clisposi tions are in flcpt,h, t,ho front c~lgc lining

plm.md on or just mwr the crest in front of the mnin 1msi -

tion; and the antitank disposi tion~ n re c(mr(l inntwl wi tll

those of the mnin positions so tlln,t, the whole nrcn forl)~s
one complete net. ‘l%e field artillery may Lm unnlllc h)
carry ollt its secondary role (covering fire) jf tl~is 011tpost,

position is not provided.
A reserve of mobile nntitank guns is held witl~in t,llc

position. I?rom this msmvc, guns cnn be mnt to giw’
close support to batteries attncking from the ‘(pivot,)’ to
extend the flanks of the outpost position if an enemy thrent
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IlrvPlops from m uncxpmted direction, or to strengthen
(Ilo olltpost, Iillc or tile mnill position if the force is thrown
1(’tt~l~Orfl,rilyon the defcnsi~’e.

(2) ]n I//c frlfwk.-rl’l]c llritish crmsiflcr thnt there nre
{J?Ily two Irgi t inln,t,c tnsks for n~)tit:l nk g~~ns in tl}c a,tt,:l,ck;

(:1) to form tllc frnnlcwork nftw n sllccmsflll attnck, and
{1)) to protwt tl]c flanks of nttwking ill fan try t;mks.

‘1’hP nntit:l?lk glln m~JIllltwl on its pr-)rtec is not n tank,
:111(1nny nttrllll~t to llSVit HSsuch l)y rcq[liring it to n.ccom -
]):l]]y t,ll(~lp:](lillg w:I\’cw of :1 t:] Ilk or infnntry attrrck in-
(’~”itnl)ly rwlIl ts ill sf~~”(~rrIfwcs. l~~vcrv effort, is ]nru]c to
~)l:~re,Wl)ti(:l,rlkgIIIIS ill l~{wi(ion nt tlw ol)jective fls wN)n as
it is r:il)t~lrwl,

‘1’IIPc{j]llll~:]n(ler of tll[’ [iiltitank gul]s detailed for cot)-
s[~li(l:lt,ill~t,lI(I(~l~j(~(:t,i\’(~11’IIWcnl)tlllrcwl is therefore given
:1 frw l):In(l ;() IIIOIW l]is gIIIIH as IIc thil)ks fit. Oftmn it
~}r[lvw Iwst to Hlovc tl~(’ gllns i!] lm~lnrls as t}~c attack
1trf~grww:s, ‘1’IJc nllt,it:lllk cnmt]lnr~(lcr himself mmrn-
I):l]lim t,l)c (!OI}IIn; ~n(l(?r of tlie Ill)it thnt he is supporting,

:1II(I 011 nrrivnl nt the ol)jcctive tnakw a plan of the frame-
U’I)rk of t,hc cc)r~solicl:lllic)ll flefellsc. If an enemy tank
~11)lltlt(’r:~t,t,[](:l{is laIInclled Iwfom the consolidation frame-
!~{)rk is 111:1[1[~,t,llc rtnt,it,:l,rlk colnlnar)der places hip, gtlnsr on

IJI” ll[~:lr t,llc ol)jcf:t,ivc :1s HM)lI M lmssiblc, and tl]en Ilses

(IIPIIIfroll] tl)o lmrtws, tnking ndvantlage of any cover that
(’:11! l)P ff)llll(l, S}NWI is cssellti:lfl, nrlci it is for that rwwn
OIIIV t,llnt, II(I IISCS his gIIIIS :~s if tlle~’ were tanks. lf the
i.~)llmlit]:~t,ioll fr:lnlc~vork II:IS tillle to get, into position, its
(JI )jwt is to (Icst,roy collnt(’r~l tt:l(:ki])g tnllks. ln this case,

111(’r~fore, tl~r :Ijlt, itnnk gIItIS :Lrr (Iswl oll the grollnc~ con-

fmiled to lhr Iltinost,, nnrl rlllg in as tlhorollghly as time

\~rillpermit,. They ar~ tnll~l]t not to reveal their IX-X4tions
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I I:1 r:wsillg n t~(l l)OITll):~~’(lT\lPJ~~ tasks am (m-rid cllt hy tllc
2:)-l )()[11Kh?r f.qlns that (Ire sitlmtctl in covcrcd ]msitions,

‘1’tlc cfforis to avoid olmxvfition are directed toward
{I()I]c{’al]t]c]lt :uld protection. Scr[lh ground, or other
rtl(lgll gr(~ilJl(l, is cl]t)scn \vll{?rc\’cr pnssihlc, and (ligging is
flf)ll(; \vitlllKI”(vLt,(“aI”(!.Movemm]t of all personnel is
rigi(lly coIItroll (xl.”

( lIIIW :Irc I Il[Lcd so 0s to give effect to the principle of
~’(~11(’(~l~tl.:~ti(~llof fire. ‘L’llis is nc(xwsary, M the German
[:IIIkS \iH(i:Lily :Lttack in a nmss, which cannot be engnged
(’lT(vWi\’[’lyI)}’si]lglc glIns.

( {III~S II I.(I, tl]ercfor(?, ]lorlnally sited by troops. The
I’()(lrg~ll]s of tl](? 2-I M)l I1l(ler tjroo]) nre slwcad over an area
of :I,l)(lllt 400” ywr’(]sS(]ll:lr(!,:HI(I tllwj must, of courm, he
II) IIhI:Llly s(ll)llortling. ‘1’1)(!four g(~t]s of the 25-poun(ler
I IIM)IM :11S() :Lflo])t tt}is f(}rll)ation if employed in a plwely
:Illtit:l]lk rol(’: I)llt if tl](! tr(~ol} l~:wa seco]ldnry role (co~wr-
i I~K fir(:) :LSJ!”(’II,it :L(ll)])t,s:t ]nore c(mccntrnte(i forn]at,ion
ill (IIYI(*I 1( I fll)tl~i]i fire co]~trol, For this pur]mse all
:ll’I’llll~(!lll(’llt, ro~igllly tl]c slmpe of n half-moon, with
illt crv:ils of :LI)out 70 yards l)etween glms, has been found
+:ilisfactory. Depth within the field artillery regiment is
(~l)!.:linc(l I)y siting the troops in diamm)d formation, 800
)’:11“(1sbctlvcc[l troops, al1 troops being mutually s{~p-
IJorting.

f. Effect of Artillery on Tanks

‘1’l~cfollo\\il]g is tll(: German teaching on the effect of
(i(’1(1 nrtillcry 011 tl]c ta]lks wl]icl~ they have encountered
ill (!11(:(l(xL!rt!:

ArII~orof (iO-mnl or lessisprIIrtrntd nt rn.ngcsup to 600 meters

I,y1110105-IIIHIg(ill-howi(zrr18 with nnglo of impmct from IIormnl
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18. SMOKE

a. Characteristics

Thrm l~lnin factors affmt tll(? 1ISCof smoke in t] lC desert
ns clsc~vllcrc:

(1) ‘1’l~cform nnd (Iirc(!tifnl of tllc wil~(l.
(2) ‘~~lrl~ltlcmce (wllir.11 is tlm gllstilmss of tllm wil~(!) nn(l

the cffmt of the ~~rigll slm o]~ air currcl)ts.
(3) J l[]~~lidity.

402581”- 42——7
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‘1’IIwc f:l.rtors (10 II(JI r(’]ll:lil] c(mstnrlt, tl)c form :1]1(1
flircdlif)ll ()[ ll]e will(l Iwing Imrtimllarly lial}lc to SI1{I(IOT1
(’11:1.llgc. illf)rmmwr “, :bir r{l(lies c:~lwcfl by Llle cmlfigllrn-
1ion of ( l~r ~rolmd rtlny ]nnke tl](? form and dircct,ion of
[Iic fvill(l (lil~orw~tfnt tl]{?slmt wl]f?rc sllclls Im]([ :ind at t)llc
g(lll l)(witiorl. It is tllcrcfore iml)ossiblc to s])ccify [):lrtic-
lll;~r JV(’U1I)(!r (w]l(litions i]) \vhich smoke will he eff(wtiv(~.
A (1(’risit~]l or] tl~is l~oint is r(ml]cd ~wmlly I)y n IIl(!tllo(l
of trin.t jt])(l (:m)r, for ~~l]i(:l) t)ill)c must ))e nllow(xl,

l]] (Ics(}r{ :Lrmts IIigl)-cxl)losivc shell prod~lcm a rAll)-
s{,:~]]t,i~,lclo~I(l of (ill. +,,nn(l it ]nny therefore often he prac-

[i(ml to nlix 1I1; witl] WI1O1<C md so prodllce a s:~t,isf:wtory
s(’rwm ~vl)(:ll con(litjio])s ftrc not mltlircly sllitn. hlc for tllc
(1s(!of WIIOI{(!/Lloll(?. ‘rl)is fmt nlso ]Il:l,k(:s it ])ossil)lc to
(u’~)llm))izc ill the (w; of snlokc shall nnd I)olnhs, only
Iilnit,c(l(Ill:]lititics of wl}i(;ll [we IIsldly mwrid.

b, Tactical Employment

/\ll nl)li[:ll)k gI]Jls (ICI)(’IICIon dirc(:t obscrv~tjion to

(II}{lLI]) firf’ (* ff[’(:t. lf they cm l)c (Ic])rivcd of their olmt3r-

v:lfioll, tlllrir [ire is :~(llol~mticnlly nclltlra.lized. 1)] bhis
f:wt Iics 11](? grrmtcst v:d~le of smoke, particularly to
~lrll~orwl (ii\’isions,

rll :ltl:tc]is smoke ]]m ])ecn llscd for the following
I)lll”])osc?s:

(1) ‘1’()(1.OII(W11(WI1 I)rclxwnt ory moves by suplmrting
\\’(j:l )01)sI SII(’11 m :uli,it:u~k guns, m:mhi])e glms, MI(I
IIlor(:lrs,

(2) ‘1’()srrrell :L f(}rw:wd movelllc]lt pre]mrutory to
:Issjl(ll t,.

(:4) ‘1’()srrwll t:],~~l{s frol)l tl)c olmm~m.tio~l of mltitnnk
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IT NP1~frit\j7,at inn by hi~ll r.xplrmivo b? IISCd, d cmlrso, W]lon tho npproximnlr!.,
posit ionn nf lhcw glll)g arc ktlnwn.
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Appendix A

Effective Ranges of German Antitank Weapons

(Translation of a Captured Document)

03



.—.—.,, (,(
,, ,(
,, ,,
(!
,,
,, ;E’E

,,
,,
!,
,,
,!
1,,,
,!
,,
,,
,,
,,
II
,!
It—.—

,

.

,!,1
,,, ,
,,, (

de;;

o zEs!:

,,,

.—,,
!(
,(
,1



APPEINIIIX A





Appendix B

German Artillery —Tables of Characteristics
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](lfi APPENDIX C

OERMAN ARTILLERY REIJW4ENT

?

[[q ●

Ail 421 ““’C21‘“’”la‘t C’p“&l ‘d q

I
, r 6 1 1 1 I I

1

IIQ[+--JCOC;]8J$-J b d- &l %&l

1

(Each hn8 four 150-mm [5.01.l“)
how!t?.+r” “,,d two ll~ht rnachlne’wc.,)

Mmngth. --’/9offlcem, 1,969●rd!eted men

Ffm power.. -l Omrnrn (4.14 -in) KIM howitzers . .24

150-mn, (5.91 -in) howltzor8. . . , . 12
[,lgllt mmMM~B . . . . . . . . . ..16

t At Inched to u+-11ky regf menta of mrrnored, but “.4
of moforlmd, dlvlnl ofi. %

● ThIs IS en.entfnlly . Map PrlnUng SeCUcm.



,\l’Plt Nl)lx c 107

f3ERMANTANK Df?STROYERFIATTAUON
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CEI

TTD

37-mmAT gum,eachwttha crew of 4
men

Strength (approx), --21 oKicera, 578 enllsied men

Firm-power. - 37-mm (1,46-tn) AT guns , . . , 12

50-mm (1.97’-tn) AT guns.., . 18
L,ightmschlneIPM. , , , ., ..18

Vehlcl@e, -Motorcycles. , , ., . . . . . . , ., 84
Tr~ctora . . . . . . . . . . . . . . . , 44

Other MT vehicles .. ,0.,,.. . 08
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