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HEY SAY lhat lnv
bright schoolbo_v ()uld

usc thc dev'ce grven
suflici€nr knowledgc ol

the subject. ft would cerlainll
kro.k spon off any ]V lideo
gafte of baftleships lbr him.

More importantly. rhe Arny n
convinccd i r  is  soing to help
knock the spors off any tioop
positions, rren.hes or sof.top

vehicles ro a r(nerance of plus..
minus r$o hils or a couple ol

For a hand held conrputer de
vice,  nol  mrch hfse.  thdn a- lV
remote control box called e Mof
n. Fne Dara Cont.ol - MI'DC
alrcad! in A.rny tarlancc
brinsin€ rh€ inlantry soldier to
the forefront of  micro chlp

h wls shown !! int.rcsted pdr
ties in a lively firepowcr scendrio
down on salisburv Plain {hi.h
had some 50 spccrnrrs busil!
t ry ing Io kccp up $i th.al lcd our
calculat ions in four canvas-

iopped four tonne "clasroomi'

Our in ftonr sere rwo rhrcc
mdr 81nm monar derachnenrs
fulnished by men ol  Supporr
Werpons Conpany, lsI  tsar la-
ln)n. The Royal Wclch FusilieA,
rhe dcnonstrat ion bdtul ion,
bas.d ar nearb! Nerheravon.

As Majo.  Di .k Fosler.  thc
Duke of  Edinburgh s Royal
Regjment and Iorner chicf in-
stru.tor of the Mond Di!isnin !r
Netheravon. to ld rhe 1.u.k
bomc assemblv:  'This is thc
turcfronl of 20Ih centur! micro
chip technolos!. NTFDC is vcfy
sinple ro use and lhe cleve! parl
is rhe only lhing you have ro
know is whar each kcy does and,
Ihereafrer, reaci ro a ser;es ol
prompls. You don\ hale !0learn
lcnsrhy procedures of  lhe old
plot ter-  \veighing onLy 625

sramnes rnd in a protccdve casc
shi.h is dust and walerproof, II's
e,sy ro caffy and luggediscd .
Iit jusl what rhe intantrynan on

It will recofd ten
mortar lines, ten OPs and uP to

"Anr" l6-ved old could oper
arc ir rvirh a kno$l.dse of.hdrge.
elev, tbn ald bcar ins dnd Ihc
blsics oi moflar dnd fire confol.
There arc orhe. counl  es dc-
veloplng simihr cqripment bul
none of rhem is .ompamble t!

A r(nrl oi 5Et scrs have been
dntribtrIed Io thc Afnry\ inbr
rrr baftalions it is und.nrood
rh€ -1A wi l l  a ln)  be equjpped
wirh thcm and 150 teachcrs of
the ncN strsrem have bc.n tlughr
rhe vir tues ol  , \ ' IORZEN or
i{FDC by nirc irsllucrB of rhe
Rolal  Smal l  Arms ( lorps ar
Netherlvon. lhey afe bd.k wilh

I
t
I

13

One in$rudor. S.fgeint Srete
Szynender i .  Io ld mcr " !of
kuorvledge up to basic standafd
qr gav. !x +0-m'nure pcrods.
To bc lulh conve6drt Nnh rhe
slstcmi you need aboul Nvenly

'10 !rin!ie periods. Ifs a ldn 
'mprcvehenr on lhcold Flotter. Ii\

eas-v lo reacb. cas! b learn aDd

"onc. Ihc-v pl!\ anh l\'l!DC
drr go awa-v ar nighl and sil ur
1or hours f r rc l is ,ng. I  undcr
sland innialh ihcfc will be on.
MFD(l beNccn tN norlm and
rhen evrnnull! Iwo per $ction.

Mr Pctcr Turnd, tbr thcCom_
pin\ .  /ersrJnur LId. ,  of  I  .eJs

.1 ,a,d rhc th,ns L h c cJincJ
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MFDC: MICRO-CHIPS
FOR MORIARME]I

Golng lp l  The 81mm shol l
screams auay on demo Dy men
ot th€ 1si Battallon, The Foyal

Welch Fusilaers,



f.o6 f.cdba.k s rh,t lhe comPu_
ter has rcduced talnjng trme
curen ,v on mo.tar plotturs 

'n
exces ol20 per cent lhe other
tactor ; th.r srldieA harc found
rhe syslem to besuilicjcnrl-v com
prehensivc rc feel haPFI $rrh 1I.

"lr h, in our o!iiDn,n, the llrsr
hand hcld .ompure. ro b. nr !
f.orr line AnDr i! Lhe \icsl. it s
not corruPl ib le.  The contracr
\ !as pla.ed iD Apr i l  l98l  ,nd
dclive.y slartcd in Deccmber ldst

Ldcr. he n de a presnralioD
of a suluette ofa h,nd dutchins
an MFD(l  Io ,Uaior Gcnerr l
Colin Shortis. Direclor of ln1!n
rrr, {ho, in Fln of his remdrks,
said: "UDles \ou hN'e ,n Eiu
srcin capacir\ to dunch llSufcs
in lour head dcspi te rhe i lbr€
g1.ss tldi.r. thrs rdetr. .n cx.ef
r ionr l  idca. h,s t ion rhe lerY
beginnins heen dcpcndcnt oD
feoplc rvho are gorng ki halc to

Ii's a pretty rusgcd bir ol
k i r  design.d Io wi thstand Ihe
tsrjtish nndicr at his Dosr erqun
ing. lhc cqu'pnent 

^ 
so'ng ro

save aD a{h' l  10I  o l  our o$tr
soldicb'lires and Drakes us morc
.ffccrive whcn cl(xing $ith M

In.ludcd iD rhe M|LIC\ iirc
d lls arc gdd relercnce, .orcct
f ( ,n gr id reler.ncc.  sbr.d
ur8er.  corr€. t  f foDr storcd
targcl .  qui .k dct j .n.  co ordrnr l_
i rg i l lunlnrr ion.  indlcar 'ng
rouDd t.chDiquc. $nhoul_dips
o!edrion. drrum fting. nrultiPlc
nrgcr reglsnartun ,nd dull

:

Ancient and modern alongside each other
The old pbrteri the new keyboard



British Army Introduces Moftar Fire-Data Computer
The Br i t ish Army is replacing ns mechani-
cal plotrerc with Morzen, a monarfire dara
computer developed by the tJK special is l
software engineering company Zen'
grange. The firm has delivered more than
500 uni tstothe Army, which wi l l  usethem
with i ts Ll6 81mm modals.  Zengrcnge is
now developing Gu,ze,,6 more advanced
version to replace the Royal Artillery s
FAME mechanical  p lo l t ing equipmentand
to act as a back-up lo the FACE system.

The signi f icant increase in speed of  f i re
resulting from the use of Mo.ze, has
already led to changes in lhe Br i t ish
Army's mortarf  i re procedure.  Becauserhe
physical lrcining of lhe weapon on to its
larget bear ing isthe mostt ime'consuming
item, Morze, computes bearing informa-
t lonf i rs l .  This is avai lable some 6saf ier the
larget is not i f ied,  wi th charge data being
produced simultaneously.  Elevat ion and
t ime-of- l l ight  informat ion then fol low au-
tomat ical ly af ter  a fu(her 6s.

Mo.zen was developed following an
adverse report by the Infantry Trials and
Development Uni i  ( ITDU) on a hand-held
f i re data compuler developed by anothef
UK company. The uS Hewlett Packard
HP41 computer,  introduced in la le 1979,
was becoming widely used in the Br i t ish
Army for a variely of tasks and had
achieved a reputat ion for  h igh rel iabi l i ty .
In November 1981, therefore,  the ITDU
testedan HP41 wirh a pr imi l ive monarf i re
control  program, and in February 1982the
MoD Procurement Execulive decided to
proceed with a mortar f i re dara computer
based on that machine. Hewlett Packard
recommended Zengrange, which had
developed account ing packages using the
HP41, and a contrad was let  in the spr ing
ol 1942. Motzen prototypes were deliv
ered in December 1982 and the in i l ia l
producrion barch had been completed by
the end of  March 1983. The uni l  can be
programmed lo operale with any other
type of  mortar i f  required.

Advanlages claimed lor 44oze, include
ruggedness and rel iabi l i ry,  s impl ic i ly  of
operat ion,  a long battery l i fe and a pr ice

only some 60% thal of competing devices.
The unit comprises a Hewletl Packard
HP41CV computer wi th the mo(ar f i re-
data program permanentlyelched directly
on to the encased read-only memory
(ROM), a number of  p lug- in modules to
provide addi t ional  faci l i t ies,  and a pur-
pose-designed lightweight case lhal is
waterproof and can be caried in a pouch
pocket. All computations are catried out to
ten digits of accuracy, even though grid-
reference inputs normal ly coniain only s ix
or eighl  d ig i ts.  The uni t  can store informa
t ion on up to 5Srargets,  togerherwi ih data
on ten observatron posts and ten mortar
lines for routine or "shooland-scool" op-

Morzen's slandatd program includes
the fol lowing f i re dr i l ls :  sr id reference,
correct from grid reference, stored iarget,
cotreclf romsloredtarget, quickaction, co
ordinat ing i l luminar ion,  indicat ing'round
rechnique, wi thout-maps operar ion,
datum f i r ing,  mult ip le target regis l rat ion,

The computer can calculate firing data
for two simultaneous missions from one
mortar l ine,  which is panicula. ly useful for
quick-act ion missions when the mo(ars
cannot be layed properly beforethe stan of
lnins. Mo.zen allows high'explos ive a nd /
or smoke rounds to be f i red quickly on to
received grid references, corrections from
grid references, recordedtargets orcotrec'
t ions f rom recorded targets.  Data for  l l lu-
minar ing shel ls can be produced as easi ly.
and a co-ordinat ing i l luminat ion proce-
dure great ly s impl i f ies rhe co-ordinated
l l r ing of  lwo ammunit ion types.

When maps are nol available, Motzen
permitsthe rapld localion of targets, obseF
vation posts and new monar lines on a real
gr id i l  the mission is star ied f rom a known
local ion,  or  on a pseudo gr id i f  not .  The
uni t  s datum procedure great ly s impl l f ies
the accurate localion of a new mortar line,
enabl ing f i r ing ro be carr ied out wi thout
adjustment on lo previously recorded
ta.gers. MaEen ptovides j n d icati ng rou nd
technique procedures for use wi lh laser

sighling from known OP grid references,
thus greal ly speeding the accuraie adjust-
ment of fire. Reduced targer d6ta can be
quickly and easi ly stored in the computer
memory again$ sland6rd mortar or art i l
lery numbers. Using the reset key, several
targetscan be recordedfrom a singlefal lof
shot. Target dala received from other
sources can be slored through lhe key-
board.  The local ionsofOPscan be entered
through the keyboard or quickly be estab'
lished using the fixed-OP or resecl rou-
t ines.  They can then bestored forusewith
the indicat ing roundtechnique procedure.
Meteorological  informat ion,  when avai l -
able,  can be enlered to improvef i rst ' round
accuracy. Range safety limits, once en-
tered, are automat ical ly checked against
reduced rangesand bear ings. Pointof  a im,
bear ing and map range are always avai l -
able for inspection. /L4o.ze, automatacally
indicates an error when inval id data are
entered or the wrong key is pressed.

A bui l t  in quanz clock provides read'
outs of present lime and time relative to h
hour.  h can also generate a t ime-of- f l ight
counrdown to impact of the morrar bomb.

The uni t  has at tachmenr points for  i t  to be
caff ied on webbing, and thethree-posi t ion
hinged l id prevents rei lect ions.  The sealed
keyboard can be operated when wearing
NBC or arcr ic c lothing. Battery l i fe is nine
monrhs on average (operat ing on an 8h
day),  wi th an ear iy warning of  impending
fai lure.  Barter ies can be replaced in the
tie d. Motzen weighs 625s and measures
20Ox118mm. Accuracles are +1m on
map range, + lmi l  in bear ins and eleva'
t ion,  tO.5 uni ts on fuzesett ing and t  0.5s
on t ime of  f l ighl

The BoyaL OrdnEnce Factories have
adopted Motzen as patl of their standard
sales package fof  the 81mm mortar,  and
Zengrange hopestoachieveoverseassales
rtr,is yeat. Gunzen, the \tetsion being devel-
oped for adi l lery appl icat ions,  is  due to
enterseruicewiththe Br i t ish Army in 1 984
and wi I  be operaled with weapons up to

<>l Zenqrange has
del wrcd auet st$Motan
modar I re dara compur
ers ro rhe B sh Anyfor
lse with almm modars
{phoro at l6ii shows sol
dieG orrhe 2nd Ba&lion,
rhe PaGchlre Regimenr
us nqrheequipmenl) .The
unr, which s bssed on a
l-lewlen Packard HP4lCv

Miononupro5Srargers,

ton posis and ren modrr

and in. luding rddce.
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L A Mozen computer in use undet operatiana/
candnions b'/ a nodar .ahto//er, wha is sivins

^rhe 
Mat2en nonat lie cahtul caopute. is

haused in a shack an.l waterpraof casing
Essentialf, n is a Hewten Packatd HP41 han.J

Morzen mortor computer in service
THE BRITISH ARMY recently became the
firsl army in the world 10 €quip i$ inlantry
mortar sections wilh a hand'held fire
control compuier. replacine rh€ existing
and cumbersome manual plonen. The
Morzen compurer is manufaclured by
Me$n Zengrange of Leeds and is
fundamentally a Hewlett'Packard HP4l
hand-held computer wi th speciai
programming, filled irlo a shock-proof
and wealher-proof casing. Operating is
extremely simplej a! a recenl demonsration
speclalors sere grven compulers ano
invited to follo{ a sequence ofordere from
a morlar controller, which were beinggiven
to a mortar seclion. In a very shorl lime
lhey we.e able to follow rhe roulines quite
easily, which elfectirely demonslrated lhe
esential 'self instructine' capabitity of the

desien. Once lhe computer has been
switched on, its digilal display prompts the
operator to each funher step in the lire
orders sequence, so that there isaminimud
of rote learning fequired.

The instrunen! is capable ot performinc
allthe necessary fire control tasks; once the
localio.s of monar, OP and Brget and tbe
OT bearing have been entered, it will then
produce firi.g data for the target and
coriections to the fall of shol based on the
observer's corrections on the OT line.
Bearing, elevation, charge and time of
fliehr ar€ calculaled and displayed, and
ihere are funher laciljties for counting
down lhe time of flight, calculating fuze
lenglhs for  i l luminat ing bombs,
dererftining illuminatine bonb liring data
ro malch rhe HE/smoke rajecrofy,

rccording targets, and even correcting for
neteor conditions, should rhis son of
information ever become available for
mortars. Another useful facility n a clock
which can be us€d to record and give a
count'down to H-Hour. Presumably, the
siandard order croup pro forma will now
be amended to read 'Syhchronise
Computers '  instead of  'Synchronise

The demonstration sas followed by a
shorr ceremony al the Support Weapons
Wing, School of Infantry, at which the
nanaging director of Zengrange, Mr Peter
E Turner, presented an appropriate trophy
to Maj Ge. C T Shorth, Director of
lnfantry. The bronze tophy represents a
hand holding a Morzen computer.
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Gunzen AFDC joins Morzen
in British Service
FOLLOWING a recent demonstrat ion at  the Royal  School  of
Art i l lery at  Larkhi l l ,  the Br i t ish,Army has oi f ic ia l ly  adopted the
Zengrange Gunzen hand-held Ani l lery Fire Data Combuter
(AFDC) for fu l l -scale service.  The Gunzen has been usecj  dur ing
extensive t r ia ls over several  monlhs,  and the 7 BHA (the art j l lery
f i re support  e lement ior  5 Airborne Br igade) has discarded i ts
much larger and bulk ier  Field Art i l lery Computer Equipment
(FACE) sets and now rel ies ent i re lv uoon the Gunzen AFDC.

The adopt ion of  Gunzen fol lows the successful  introduct ion
of the mortar-orientated i\,4orzen IJDW 3 March 1984) into the
Bri t ish Armv and i t  uses the same Hewlet t -Packard HP41 hand-
held computer as the base element.  Gunzen is programmed ior
al l  f ie ld art i l lery dr i l ls  and procedures and can be used with anv
art i l lery system in service wi th the Br i t ish Army, up to and
including Lance.

Gunzen can be easily altered {or use with different types of
equipment by changing a s ingle read-only memory (ROM) chip
on the AFDC. ln use, Gunzen wi l l  hold f j re-control  data for  up
to eight guns dispersed over a f rontage of  2000 m, and i ts
memory can store 47 target locations, nine observer cost
locat ions and 18 meteorological  registrat ion points.

Al l  types of  ammunit ion can be catered for and Gunzen can
also be used for art i l lery survey calculat ions.  Al l  procedures are
computer- led using standard art i l lery terminology. The system
rs easy to operate and even untrained personnel  can handle a
simple f i re mission with the minimum of guidance. Ful l
proficiency training for all aspects of Gunzen is stated to take
three days.

Weighing 625 g, Gunzen is shock-proof and waterproof and,
with dimensions of  200 x 1 18 x 58 mm, is smal l  enough to f i t
into an ammunit ion pouch. Zengrange Ltd of  Leeds is now
producing Gunzen for issue to'all Royal Artillery batteries at the
rate of  two to a command post.  7 RHA has already adopted
Gunzen ' fu l l  t ime'  and other uni ts,  such as 29 Commando
Fegiment RA, have indicated a marked preference for Gunzen
over FACE. Both these regiments use the 105 mm L1 18 Light

TJGGun.
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