COPY T0 : HR. HAKAISON
¥2. GURN
Wi, HAPPE.}”

114x Decembar, 1041,

p3 1.

LR .

Mrector of Havy Controcts,
Admiralty,

BATH,

Dear Sir,

The developmen® work on the Lpme A.hA. Teacher 1s,
for all practlcal purpoeeé, complete and 3 standardised nroduct
is in procductica,

In 7ien of this fuct we suggest that the Lfeatures of
this developmaent originateé by the stafi of Tachnicolor Limited
should bhe patented. %e request, therefore, thal permission be
grented to apply for a Provisional Petent on the lines of the
attached dra®t in the nume: of Technicolor Limited, L. B. Hsppe
and ¥, G. Gumn.

Yours falthfully,
TECHNICOLOR LINMITED.

{%gd.) L. W, CLIVEZ.

Plant Superintendents

Copy to : Captain, Ho¥.S. ZCRLLANT.
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This invention relates to cinmmatographepparatus and
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Heang have been devised to slamliste the apoesrance of
soving bodles b projecting imsges of such boiles on to the concave
surface of sphericse structures, giving much movesest o the
projected images &o thet an obserwer ab or noar the centre of the
phe:ical snriface visss an appurently soving boudy. The planetariuas
aracted to shov the normzl or seceleraled relative movesents of
gtars and planets are un sxmmpls of fhis seibod. Hosny have aleo
been proposec whereby the [light of an alreralt in the sy can be
similated by photopraphine the alvers”t =ith s filw cumera and
Boving the cmmera so u3 do follow fhe flicht of the alrereft. A
positive print made of the pogative so oitaiped and projected -
using & crojection lens o fhe same fnual length ae the camera
taking lems - on to 2 spherical swriwece from the centre of such
marface, moving the projector ln precisely the seme zsoner a8
the comers was moved - tha Tilm in bdoth tekipg snd projector
apparstus moving at the sume Trames poo secona - would jroduce to
an observer &b the centre of the sphere the spoesrance of m alr-
craft having tho zame aspent, apparent size and spoed ar would
have heon ohaerved o the ormera during the orlginal photoprsply.

The actanl soveaent of 4 esmers to Tollos e Tlight
o) an slreraft spd the exact reproduction of thi: nowsment by a
projector is Alfficult to carvy Inte eflect owing o the heavy
nature of the sponsataz % be moved and ihe sxactitode wiih swhich
mich movessent has to be onrrdod out.

The object of this invention i» % provide improved
suparatus vhereby the abovemantioned aifficuliy 1z obviated.

To thic end, in apparatus constructed in accocdance
with this invention, the camers 1: ixed so that, for instance,

ths optical =mxds of the lens 1s inclined upewards at 45°, and in



front of the lens z sirror i: sounted in mach a position and

manner that 4% 2uan be tilbed in ony Jiraction so 4 to sllew

the camera to he photographlng any portion of the uky.

Tre mivror »ay be mounteu s thal with the surfuce of
the nirro- wertical 1t cap be rotated zbout o vertlenl sxds
passing along the s:face of the mlrror the position of thic
axia being, for instance, in the cenire o the width of the mirror.
At the ssme time it 1: arranged thal the mirror can siso be
rotsted about a Lorizontal axdis, -gain  asgEg along the surface
of the mirror and situatsd apsroximstely sid-way across the

vertical helght of the mirror. By a comldnation of these two
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turning sovements the mirror can be poaitioned 20 23 v allow
the lens to photograph any sortlon of Whe sky over, for inslance,
oy @ ; 4 vt e Fy
an are of 70° vertical and 1307 horizenial ewmbracing, therefore,
one-half of the celesgti.. toavave.
Hepns 23y be provided Tor grording the angular
movezents of the alrco sbout thsse Lwo axesd; for instance, 1t

ean be areanged bo affiw drums an each of these Lo axes engraved

in degrees and by & szecond rxamers sult-bly fixed having {ilm
rmaing et the same speed an the maln cusmera, for instance, 24
franue por segond, o ghotogropgh of the porition of thess drums
relative to nog-rotating pointers, can be recorded. The [light
8% an alrcraft flying in the portion of the sk o which tus
camera in directed by the mirror can be phoeltographed and with
sach {rume of *ho {ilm s0 esposed = corresponcing e on the
second raco-¢ing camsr: will reco:rd the pozition of the mirror
ralative to its teo axes of rotatlon.

A& projector aysten can be avrarged uslag & lens of the
same Tocal length az that ecployed on tre main camers, projecting
an image by s sialles slrvor systeam $o Lhst employed o the
taxdng syszten, on Ho the interlor of 4 whitened spherical
surf{uce o dome., I the mirror 1o situsted at the centre of the

dome and is moved Do esch frame of the projscted positive ilm



te posit icna eorresponding to those occupied by the taking
pirror Yor correspomding Tramoc of the sogativee Tila, Ween own
ohgerver at tha centre of the dome w111 wiae an imge of the
aireraft having substentially all the charsclsslstles ol spead,
slzs, mmgular sspect and movesent of the orieinel slrewaflt as
viexod fron ths tsking conern.

Howave~, for tralning purpomze 1t s 2iffoit %o
srronge for slvern®t to fly owver o defizile Soagerdbad sourcse
with preat servracy and whecs tepse of slrgraf® not swailsble wre

rocvicad. & prost elmplifiontics can Be o7 fsuled 1Y sodel

alreraft 3 used,
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etronlar path, has, %o an ohzerver on the growa f o puaiat

vertically beler the cerire of the clioular pathy the sane

spnearance throaghout Whno ehr : Piight. IP ogmeh o Tliznt
vere photographsd on einamabograph Plln spd the camers moved 5o
g to keepn the alversft in ihe cenirs of the frame tho whole tine,
¢hen tha shepe spd slse and apresrance of the Ilnigs ﬁfiﬁcé‘?
alreraft on the film would not changs throwgnoutl the Tlight.
Conwergely; in the oane of sn alreralt flying os way other
typs of course, whan photographed on einmmatograph fllm, the
appearante 07 the afroraft #ill change In slge and angular nspect
devendin: on rargs aad the type o gourse Tlown. Therefore, it
wlll be obvious that 17 8 model sdreralt 1o pholtogrophed,
w3itahle adjurtments belng sxde an to the dlstence af’ the
alreraft Trom the camers snd the sagulsar agpect of the aircralt
preponted to the camers, thes sny given - f1ight coap be zimlated
s far ag einemstopraph Flin records are concerneds

Bireeatogranh fils recosdg of a wodel photogrephed in
this manper could be profected on 5 dome mirface ap previcvsly
described trhaough = prejector woved In sueh = way thal the
sirera®t aposared o Ty =t its corveel speed. Purthor, 1D the

clnematograpn £ilm wag projeelst wiin « Axec projector via



movsble mirror as sbove described, then 1 the mirror 1s wmoved

wotn ahout hath fte sxes, the sonditions of Iiight
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would be mimulated exeept that as the mirror 1z moved arounc the
wertical sxes the projected frame of the film and, therefore, the
aireraft lmsge, sould appear to be rotated by varylng amounts.

Ir, however, in the photogrephy of a modal mumn ns previously
described, the model alrcraft or camars Lz rolatsd about the

optical sxis of the lens in such & manner 35 o compenuale for

this projection rotation then such s run can de proj acted

through a mirror actusted projector system snd the imoge will

sppear to hove sll the spesd, cise anu spguls: aapuct characterintlics
of the real alreralt run,

Hoans may also be provided wherehy the pozition of
the mirror and projector in the dume cun be displaced Trom the
centre of the dome so az to srovide rous Tor othes wpparatus and
an obzerver at or near the cenbre and $iill provide sn scourate
reprogentation of = real alrcralt flight. The displec anent ol the
srojection apparatus from the ceatrs of the timé »ill Lntroduce
a variable size mud angular agpect error of the projected image on
the doms surface. Thess errori can be calculated and compensating
corrections made to the angular aspect of the mode. slreraft being
photopaphed and the distance ol the cagerz from the alreraft 20
that these projection wrrors zve thereby corrected.

For the purposss of Lesining in snti-sirersft guonesy, for
example, & suitsbie sight wai?, siaulatimg the signi ol a glven
weapon, may be mounted st or mesr the centre of the Coss and
personnel msy thuz be tralned in alming at & moving targat by the
uge of ths projectlon apparatus deseribed. The directlon in
wilch the sight unit is pointed ssy be represented by & beam of
1light from s sultable projector attached thereio.

For & partiemiar type of gum snd projectlle thore is =

corrset point at which the gun should be aimed ln ovde to kit an



aeroplane in light. Thig correct point can be indicailed on films
of the typ: above deserited by u eroun or mavk on wach frame of

tho fllm seiltably posltiomes relative 2 the lzmags of the sirorafts.
Thiz wark asy, fer instance, be azxde Iaellow in colowr 50 thal it
become: invisible tc the gunner when hie view of the adreralt
through his sight 45 zovered by s ¥ liow [iitsy ol suitable hus.
Spots of coloursz other than Yellow oan Le used and rendered
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iavigible by the use o 2 Jilitar of muiboble bue, b yellow i3
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specially sulitable,



