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" DETECTI ON.CF SELF- MOVEMENT" This invention relates to the detection of

sel f-.mpvenent and in a particular ‘but by no means exclusive application,
affords sportsmen such as golfers a device by which they are able to detect
sway 5 - of their body during execution of a stroke. It is believeﬂL&QSQ%vgj
one of a golfer's principal concerns in perfecting his technique shoul e’ .
to mvim se the sideways sway of a notional pivot point in the upper part

of his body as he executes the 10 backward_agd_forward swing prior to
striking the ball. It is further believed that this theoretically perfect
position entails substantially no sideways novenent of the eyes during the
.course of the swing, or at |least a consistent slight eye novenent
characteristic of the 15 golfer. It . will be understood that the term
"sideways" is being applied in relation to the golfer's torso and
corresponds to a fore-and-aft novenent relative to the intended |line of

travel of the ball. It is an objective of this invention.to provide a 20
novel device for the detection of self-novenment which is especially
adaptabl e as a sway detector for use in golf practice." - 2 - According

to the present -invention there is provided a device for detection of
sel f - novenent

"DETECTION OF SELF-MOVEMENT"

i This invention relates to the detection of
self-movement and in-a particular but by no means
exclusive applicatioh affords sportsmen such as
golfers a device by which they are able to detect sway

5 of their body during execution of a stroke.

; ' - It is believed that one of a golfer's principal
| concerns in perfecting his technique should be to
minimise the sideways sway of a notional pivot point
in the upper part'of his body as he executes the
10 backward and forward swing prior to striking the ball.
It is further believed that this theoretically perfect
position entails substantially no sideways movement of
o the eyes duting the course of the swing, or at least
a consistent slight'eye movement characteristic of the
1S golfer. It will be understood that the term
"gideways" is beihg applied in relation to the golfer's
torso and corresponds to a fore-and-aft movement
relative to the intended line of travel of the ball.
It is an objective of this invention to provide a
20 novel device for the detection of self-movement which
is especially adaptable as a sway detector for use in
golf practice.



charagterized by an optically convergent interface, substantially Iinear
mar k ans, and positioning 5 neans to relatively position the interface
and ar marker nmeans so that the marker means is inclined to the '
i nterface along a substantial portion of the I ength of the marker nmeans and
extends progressively away fromsaid interface on the sane side as the -~
optical 10 convergence thereof, at least to a position P at which the
virtual image of the |inear marker_ peans is significantly further displaced
~fromsaid interface than is the position P in real space. In a preferred
enbodi ment, said interface is 15 provided by a solid, relatively thin

el ement consti - abebidfhd é@%é%s_@h@dinw&@ié@ didde ifsrom the marker
means by air, agd I n %hai tg? osition P igs displaced in real space a-

di stance fPSRVESRE # fe¥¥eR °d$é’l’eé:t‘-"§fill§’nb‘é TMeMRRE f, nost preferably
bet ween 0. ¢hazadt@oifedfby farbaptdcaiidyf coavergent Hhmferiflaeel,ens. |f, :

al ternatel gubgggnggﬂwnm%é/ﬁe%ﬁie% RBLAS ; %’?ﬁe%‘f%%%%%}lqgl i near marker

nmeans i s substanti orm such as a S ubstantially

uni .
transpalsenf"eﬁﬁﬁeF?a??f%ﬁ’dfelﬁer@ﬁé%}%héhﬁoﬂ??’bf@qn iapd23inr3g| aced, in real
space, a dmatrkareméamsn saithdtntthe mhzkerpmedms ald \iredtiweantd. 4nf and nf,

nost pref ecghl y?pg{.g\%%g %ﬁg ﬁa%bgtgﬂﬁiééi ﬁe‘:r]{tbe’{r ?)ft Q%eggf ractive iidex of

t he nedi um and 'S ength o ace. The
af oresai d MBREtRE9E pehe, manker greapsaanfcextends indodresisayedy | east one
part-cylindwagakromréfiE interface on the same side as the optical

10 convergence thereof, at least to a position P at
which the virtual image of:the linear marker means is o
significantly fu;fhér displaced from said interface
than is the position P in real space.

In a p;eferfed embodiment, said interface is
15 prcvided by a solid, relatively thin element consti-
tuting a lens separated, when in situ, from the marker
means by air, and in that the position P is displaced
in real space a distance from said interface preferably
between 0.4f and £, most prefe#ahly between 0.4f and
20 0.6f, £ being the focal length of the lenms.

If, aiternately,_the medium between said inter-
face and said linear marker mééns is substantially T
uniform, such as a solid block of substantially
transparent material, e.g.'perspex,'the position P is
25 dispiaced, in real space, a distance from said inter-
face preferably between 0.4hf_and'nf) most preferably
between 0.4nf and 0.6nf, where n is the refractive
index of the medium and f is the focal length of said
interface. | )

30 '~ The aforesaid lens may be a strip of plastics
material having at least one part-cylindrical surface
inclined with respect to said marker means whereby



-

inclined with respect to ,said mar ker means wher eby - 3 - the angle

bet ween the, l'ine of the marker means and the axis of the lens is between Z0x
antd 70. The invention will be further described, by way of exanple onl y,
with reference to the acconpanying 5 drawings in which: Figure 1 is a
perspective view of a device according to the invention, shown in the
asseitdl ed condition ready for use by a golfer; Figure 2 is a view simlar

to that of Figure 1, 10 but showi ng the transpertabl e condition of the
device; Figures 3A and 3B are front elevational views of the device as

geltm c: ed in IF:cgure Lthgee% iErﬁét@Qeﬂ hehonamal 02N tRé haLkée \hdshd rar?d lthe
etecting sel f-novenen i g Losszseclyion on the line
4-4 in Figure 3A Fi @3S 8F she h?%@ ‘a?r%égw@er“e esépﬁ:i fﬁoh of an

alternative device according to the invention; and Figure 6 schematically

depicts a further nore Zoﬁ.ﬁgn'ghgé&gggﬂ qglaiccbg(rthgghép ag;cf{yéi‘{ltlfgnwa Jhe

device 10 illustrated in ures I ncl hal | ow base havi ng a
bottom 11, side wall 1:¥xal‘ﬂlea°’l‘+56ntw’v‘vﬁ"r |referenge, teaF e t3FPIRANMNGh
t oget her define as paidrawfingst ehnehichanbers 18,

‘Figure 1 is a perspeétive view of a device
according to the invention, shown in the assembled
condition ready for use by a golfer;

Figure 2 is a view similar to that of Figure 1,
10 but showing the transpo;table condition of the
device;

Figures 3A and 3B are front elevational views of
the device as depicted in Figure 1, demonstrating the
operation of the device in detecting self-movement;

15 Figure 4 is a cross-section on the line 4-4
in Figure 3A;

Figure 5 is a diagrammatic representation of an
. alternative device according to the invention; and
— -
_ Figure 6 schematically depicts a further more
20 complex device according to the invention.

. The device 10 illustrated in Figures 1 to 4
includes a shallow base 12 having a bottom 11,
side walls 13, 14, a front wall 15 and a partition 16
which together define a pair of internal chambers 18,
25 19 (Figure 4). Rearward chamber 19, by far the



25.19 (Figure 4). Rearward chanber 19, by far the . .- 4 - larger of the

twosi s covered by a transparent plate 20 and so defines a pocket which is
OE§§§pt the rear end of base 12 to snugly receive, for storage, a lens” ’
el nt 22, ‘as best seen in Figure 2. 5 - Lens element 22 is a
relatively thin plate or strip of transparent material bounded by a -~
part-cylindrical front face 24 constituting an optically convergent NS

interface, and a flat back face 264 dhe | ens el enment nay be of a plastics,
such as pol ynet hyl met hacrylate, 10 or a glass. The device is assenbled for

use by w thdrawi ng plate 22 from pocket 19 and o erativeli pounting it to
base 12, bylpRgertPenthe &P i & CREBTEROBY @ S UARATERT BARFRtion 16 so
that plate 20 hadoso!def aRE aSipdeket whishelenpdn 22 aket beatocal |ine f of

15 interface_24, 00V [ i a Iékg% il gn whi ch -5
- occupi es (%'é gr%gga%%?os S?‘&gg&ngggﬁgyg'_ r%r n ffg]aet' thhgeﬁ%per ri m of
base front wdemens 2Retad rbept sgen| ipaFedurRndal transport of the device

wi t hout placing the thunmb or fingers on the faces of cover

5 Lens element 22 is a relatively thin plate or strip
of transparent material bounded by a part-cylindrical
front face 24 constituting an optically convergent
interface, and a flat back face 26. The lens element
may be of a plastics, such as polymethylmethacrylate,

10 or a glass. The devicg is assembled for use by \;j
withdrawing plate 22 from pocket 19 and operatively
mounting it to base 12, by insertion in an inclined
groove 28 adjaceht partition 16 so that plate 20 is on
the same'side of lens element 22 as the focal line f of

15 interface 24. Groove 28 is defined by a moulded filling
30 which -




ht be<formed in an integrally noul ded forward end of base 12. It will
noted that the axis of lens elenent 22 is inclined at about [err](Figure
= 50 to the plane of 10 cover plate 20~ BEtched or otherw se inprinted on
pl ate 20 and I ens elenent 22 are, respectivel y, Iinear mar ker nmeans 34 and
a pa?f of reference_lines 36. Linear g 34 ongrlses a broken,
substantial Iy strai §RtUP+HR %}an}b&& &ﬁgﬁf‘ l?raﬁ( 15"’e§5 Y5at FahesRrteIadF
centred on.the top Shefuppenfrig febade Redmt ewmkl |liSne®eBGrar 22 unbr oken and

are desirably of a eaes?y{tmésma%atﬂ %%E:ﬁsi%{—@ 6@@1@ dtfwee% ﬁf lie
equi di stant fromthe centre ? & o glens el enment yi ng the
n

| ens equation and aBLF+RY "'cbr%t BERT® N the, £ares %f-yc‘?‘FﬁIh and is
separated from | iNeplaterk@ro34ems alemeht psi timranPalaersseivdy an

observer of the vi r{:gggtfﬁ@%rpngvgoggt%fggg dd %@ﬁeﬁaﬁkeén?"l at a

5 plate 20 or. lens elenent 22. In an alternative construction, groove 28@

distance-L frominterface 12 1s diven )
- 6 - where L' is tHBESFFRLSY @ dﬁgﬁVéE%H%Eﬁ of Sasentérface 24

corresponding to a 'real displacenent L, f and r are respectively the focal
l'ength and the radiyg i1l be noted that the axis of lens element 22 is
inclined at about @(Figure 4) = 50° to the plane of
10 cover plate 20. Etched or otherwise imprinted on
plate 20 and lens element 22 are, respectively, linear
5 -marker means 34 and a pair of reference lines 36.
Linear marker means 34 comprises a broken, _
substantially straight line of rectangular markers 35
15 transversely centred on the top surface of plate 20,
Reference lines 36 are unbroken and are desirably of
a colour which contrasts with marker line 34. They
lie equidistant from the centre line of the lens
element. ' |

20 Applying the lens equation and assuming. that the

'lens element is negligibly thin and is separated from

linear marker 34 by air,the position P, as seen by an

observer of the virtual image of any point A cn linear
‘marker 34 at a distance L from interface 12 is given,

by:

1. N '
TS " | - (1)



of . curvature of interface 24, and nL is the relative-5 refractive index of
tzgékens el ement. By way of exanple, the follow ng table sets out the

~

vhZldal image positions L', .approximted fromequation (1), of points on

real linear marker neans 34 for various displacenents L, assuming nL = 1.5
and 10 setting r = 100mmto gige-f 200mm () (mm .20
22 40 50 60 83 15 80 = W

133 100 where L' is the ypirtuga]l image dlsplacementg(ﬁ;:opso
625 200 (llﬁteEEace 24 cotféspbddidaoto a ré&lwdiépiktéﬁ&ﬂt thaE inthis

exanpl e, as %h% gegéﬁg%ééfﬁefi:he V|r égffeﬁ Sh 4& 2 |Fﬁg di spl acenent

[err] of 28} pears to the
observer t®% é@é‘véf-ﬂrﬁn?ﬁ jngenfiace 245 and nyhes etha rsdadriver i s wat ching

two di st BnirepiicelleS, iAA8x behi tHk e sOlelementl deways novenent of the .
observer wi || produce parallax, or relative - 7 - displacenent of the

obj ects, dependent upon their
By way of example, the féllowing table sets out

the virtual image positions L',. approximated from
equation (1), of ppints on real linear marker means 34

for various displacements L, aSSuming-nL'=-l.5 and
10 setting r = 100mm to give £ = 200mm;
. ]
Prony - L mm JJ
20 ' 22
0 - 50
60 ' : : 83
15 80 133
100 . 200
120 . 300
150 625
200 (L =f) infinity
20 It will be seen that, in this example, as the

linear marker 34 approaches the critical real
‘displacement L, of 200mm at which L = £, the virtual
image of the line appears to the observer to fade off
into infinity. |
25 Where an observer is watching two distant
objects, one behind the other, sideways movement of
- the observer will produce parallax, or relative



rel ative real separation. Fhus, the observer of |inear marker 34 will

ef fectji.wel y viewi ng an obj ect V\/m ch is rapidly receding intd the dista
as it 5 -approaches L = [err]. The paral l ax, on novement of the observer
bet weenr cl osely spaced virtual inmage pos7| tions approaching a real

di splacenent L = Lc will be substanti al 5| nce, to the observer, they are

wel I'separated in the distance 10 novenent. of the
observer will produrcéé'sg 1AEPRERE ?%ie% fbaff ncgeg? SRy SRR \r;'g'FﬂlFe of the
vi ewed i mage of |inezlatdvkeredl. segdratdnect Thnabl dlve tdhseaxtyear vef t o
detect his own sidewaygFOMSPREE ¥ Wﬁhc@e“%fffgétwéi}'ﬂhéd%eaﬂf oﬂ;ﬁe&h”ear
marker 34 in lens elenment 22, apd observi.n s curvat ure of
i mage. In practice, & dé@réépbq %lmﬁﬁd&ﬁ’g ﬁPBBuE Histanes @fedt novenent
i s very substant izl arp@a-babhes[nr#]r, as 'nlmmasaﬂ.aaxd dny mdvensEnay eft ahee.
Hence, the |inear Qlvad |§e&pg€,grhb bgggggg Qp}y P ifrlqel FOM nmount ed
opser v

lens 22 as wll pro uce a pfactric egr ee o curv ture for the
sel ected degree of POSLLAQPE RPRTARFIHNG @ T8aded)- FBH"“"E?F‘?}E’( &cf Lgolithis
purpose, it is founkbd Buhpsrential hﬁndé}e ﬁaxttherrebserﬁew Mﬁéy ml el P on

.25 li near marker 34§ %%Ijﬁ Fglss han g:g [ nPeﬁgL Sp 4f an #g,'nce X

(Figure 4) frominterfrace east
preferably betwed RVETgRY BfGFheIQb%Werbé’léépPEEﬁl‘&?%cP fRafkadhandabl e
that this choice isveadediseatot siddwiys luiyatube Of sphaceiewdd dimagke

| mage of p05| tion PJfr q_rpn gtre{“ggﬁgr 24, | becones
~ This' effect enables the observer to detect his
own sideways movement by watching the virtual image of
15 linear marker 34 in lens element 22, and observing
sideways curvature of the image. In practice, the
degree of curvature produced by the finest movement is
very substantial near L = Lé, as demogstrated by the
above table. Hence, the linear marker 34 is chosen to’
20 extend only so far from mounted lens 22 as will
produce a practical observable degree of curvature for
the selected degree of self-movement which it is
desired to detect.  For this pﬁrpose, it is found in
general that the extreme or furthest position P on
25 linear marker 34 is préferably displaced in real space
a distance x (Figure 4) from interface 24 less than £
but at least 0.4f and most preferably between 0.4f and
0.6£. It will be appreciated from the table that this
choice is made because in this range the displacement
of the image of position P from interface 24 becomes



significantly greater than the displacenent therefromof P in real space,
mAE§§Ft rendering the device very sensitive to fine novenent. The-ut+l kty

of e device 10 as a golf aid will 5 now be re-iterated with particul ar :

re ence to Figure 3. The golfer practising his str.okes places t device
in front of himon a suitable stgand near ground Ievel and preparg

hi msel f.fqr his. strake in stltlon i n %Qﬁﬁf his vie he deV|ce |s\{he
front 10SdEB+EECERAL ¥ IR AW R PR 3&?%e?ﬁe G§EXBT 11 near

mar ker 3éfaP 3n ﬂ@aknsgemeurwi&hqptfmeﬁﬁétzﬂ@rtng dée-ceuveeyof a
t heoreti %5%& <§ éﬁﬂéﬂﬁi ééghgotatlonal pivot point in the uppér Jpart
SI

of his torso’s not sway eways, that is-in the 15 fore-and-aft
direction’ relatlve to the intended line of flight of the bali. As

entioned, - i t phya %qu@d,o@%@m@é i@rashe @&190§faohme i nventi on,
that this eng ail's subst ant é no sigd S nD efrent of ‘the eyes during t he

cour se DRWhoeskerd teFH2 3?%"‘6 ereRFYhEC el ETHEFenent .
charactealstmheong3er(ﬁﬁé&ﬂisingcﬁﬁcrytﬁ@kdevprecéﬁ thevery slight change

vl BB 50 SR o ot O £ SET a1} PEOgASRAR=SS VIO e,
curve araununﬁohewgk aad:§¥4R§n—$uhimﬁﬂbﬁdfﬁarhbaI§trabedép|éted in Flgure
3B for apb's@.'%&olﬁa'lﬁlx Wﬁ‘)éh Hiws vide ap!trs &é’@:.é'ée:l.é hghe front
10 elevationdl view shown in Flgure 3a wzth the image of
linear marker 34 at 37. Prior to strlklng the ball ,
durlng the course of a theoretzcally per‘ect stroke, ) kJ
the notational pivot polnt in the upper part of his
torso should not sway szdeways, thet is in the
15 fore-and-aft dlrectzon relative to the intended line
of flight of the ball. As mentloned it is bel;eved
and accepted for the purpose of the 1rvent-on, that
this entails substentlally no sideways movement of the
eyes du:zng the course of the swing, or at least a
20 consistent slight eye movement characteristic of the .
golfer. In observing device 10, a very slight change
in his position to one side ot the other will produce
an observable parallax effect on his view 37 of linear
marker 34. The image 37 will curve around to right or _;J
25 left and spreaa markedly, as depicted in Fiqure 3B for
a right hand sway. Thus, the golfer can use the
"devica to detect undesirable sway during his swing,
whether this be any sway at all or sway outside a
consistent pattern which he considers to be alloweble -



L4

device to detect undesirable sway during his swing, whether this be y
sway at <dl{ or sway outside a consistent pattern which he conS|derg§§§)beu
aFl owabl e -9- for his own successful stroke play. Reference lin 6 ai'd
i n suggesting the degree of sway involved. In the illustrated device, which
is intended for use as a golfer's aid t®Pdetect self-novenment during S
exebwtion of a SMAn% t he pol ynet hyl net hacryl ate | ens el enent 22 has a
refractive index nLEferihig °¥Pf§ﬁ9ﬂeﬂﬁgﬁétﬁtFOKGZEkﬁﬁn Hefegenrei hives ace

radius r = 106 mm and aigeimrsudddirinki ekaegsgpée GoM st iQRB1PEGLLI ON P on
linear marker 34 is displaced x = 100nm [Figure 10 41 fromlens interface

24, which equals 0.47f. Reference Iines 36 indicate the maxi num perm ssabl e
si deways novement of the average:golfer. Lens elenent inclination [err] =

([jerr] is a cotrrp(r]I om se t(i]éﬁutﬁe di]f]fxfgt@:'afteﬁohéeiéetfm‘lﬂiﬁ Ss a&emaegrhwe
evice is rested on or near ont o r e
average gol fer's |iM&%fS s?‘g?]?léesre'gsntaé' Fﬁgﬁ'étai)%](ﬁt “f?é%f?ﬁf‘% guring
interface 24. Thé angbeusksntqﬁnaxﬂﬂypgbetmbenb?kwmétkﬂﬁhQﬁQﬁpFYletesb@ms|ng

appl i cati ons. Vhereeﬁ%ﬁéhEVZSEﬁﬁﬁtd‘Eéf%ab%;GQQEh&&P Su@h.%% 2Q Eeéaﬁ
hi gh- st andard gol fer

|
further with reéspectePg t?‘ Flrgﬁﬁm aé’leé’ﬁéﬁf Eiteﬁga‘f?‘na‘faaﬂg‘ fo e)ﬂ)g B oy

0.8f. This and a centre line thickness of 6mm. Extreme position

P on linear marker 34 is displaced x = 100mm (Figure
10 4] from lens interface 24, which equals 0.47f.

Reference lines 36 indicate the maximum permissable
sideways movement of the average golfer. Lens element
inclination 8 = 50° is a compromise to suit different
golfers' heights, assuming the device is rested on or

" 15 near theground in front of the golfer. The average
golfer's line of sight is intended to be about normal
to lens interface 24. The angle 68is typically
between 40° and 70° for sporting applications.

Where greater sensitivity is required, such as

20 for a high-standard golfer, the linear marker 34 would
be arranged to extend further with respect to £ from
lens element 22, so that, e.g., x = 0.7 or 0.8f. This
might be achieved by increasing the radius of
curvature, and thus focal length, of lens element 24

25 A given device might be provided with more than one
selectable lens elements. Moreover, to prevent
excessive lens thickness, it might be necessary to curve
both the front and back faces of the lens, that is, to
provxde a concave-convex lens.



. m ght be achieved by increasing the radius of curwvatwure, and thus focal

| engtd), of lens element 24 25 A given device mght be provided with foke
th@ne sel ectabl e I ens el enents. Mdireover, to prevent excessive |ens
t hi ¥Kness, it m ght be necessary to curve both the front and back faces of
. the lens, that is,” to provi de a copcave-convex | ens. - 10 - An” C
alternative device 10° illustratell”in Figure 5, conprises a solid,block 20

of a suitable ' t remt p LLS., eflabs as -
" pol'ynet hyl net %%%&ﬂ%%.%ﬁ%i?muﬁ?%%% Bhf%ﬁ #lggnal ly and
aest het | cl 1GPmRRISERCE oTQLIAMMICk A @hodnskbkaBléposes of clarity. -

Bl ock 40 duied &0 £55eNéFdhdya Pl a5 LADREEs hAVEFiaBi §8cRNdsback surfaces

-and a conv for dii.nterface 24' _of rt. cylindrical confiqguration
relativeR @P%ﬁh%ﬁ'&%‘ I ri‘f}é?f_lgﬁ%dﬂ s i%‘-"é‘??%%t?‘@e??‘ optically
conver genfynetidnalil yipand dedtheti¢alby wsa bisfot toky 4fanfebedded mi dway
bet ween t S] of .. | t pear ker *defining a
curved co ouréei%g'f"lI ﬁfegwée%%%n%@ #]r?%ir#' e r-ﬁer%:;%]g %geﬁélééfgwer edge 24a
of i nt er feRserrkially (anax | wPPST of Lever uppiierard RBafher edge 42 of the

bl ock. Ligirffted S Mdmstchiords OfbRrardnestai ehde beli ngecgayex interface
24' and curyes u]f)\/\qdla/ ép. a near verjical -alignnment . ]
_ cylindrical configuration relative to“an upricht axis.
10 Interface 24' is effectively optically convergent,

. with an upright focal line within block 40.

. . . {
Embedded ﬁidway between the side faces of block - ~
40 is linear marker means 34' defining a curved
coloured line which extends from the région of the
15 lower edge 24a of .interface 24" to the vicinity of the
upper rear corner edge 42 of the block. Line 34' is
almost horizontal immediately behind convex'interface
24' and curveés upwardly to a near vetﬁiéal alignmrent
adjacent edge 42, thus receding less rapidly from the
20 lens face with increasing displacemeat therefrom. '
'In this case, the lens'équation gives:
1 .37 .3 -1 (@
£ . U
r L L .

whére L' is the virtual imége displacesent froa
interface 24' corresponding to a real displacement L,

25 £ and r are ré_sp'ectively the focal 'length and radi.us‘
of curvature of interface 24', and ny is the relative
refractive index of bleck 40.



adjacent edge 42, thus receding less rapidly fromthe 20 lens face with__
'|ncreaS|ng$d|spIacenent therefrom In this case, the |lens equation giy

(2) [érr] where L' is the virtual inmage displacenent frominterface 2
corresponding to a real displacenent L, 25 L and r are respectively the
focal |ength and radius of curvature of rnttrTace 24", and [err] is t he
rel &4 ve refractive index: of b].o The r|t|c I enent
[err] frominterface 24%h3t? t?:'C‘??]‘t %é‘s\ylll’afﬁﬁfn?nrége I % rg y can
be determined by rewti whaghpthe wirtagdatimege(2¢nd$ eto |infigvity can be

(3) nf LBS e‘i:[a?ﬁ}ne%fh:é@&rt@.ng part of equation(4R)kn this case,
an extreme position P 1 near marker Is preferably selected SO0 as
to be displaced, in real space, a.ngﬂance frominterface bet ween at

|l east 0.4 ][err] but less than ferr] vant ageously be en [err] and

[err] for npst applications. Figurelb3dep|cts a nodi fied device 10" sinilar

to that of Figure 5 in which the forward interface 24" of
5 from which Lc.- np £ (4)

In this case, an extreme position P' of linear
marker 34' is preferably selected so as to be
displaced, in real space, a distance from interface
24' between at least 0.4 an but less than an.

; 10 advantageously between 0.4an and O,Gan for most
applications.

Figure 6 depicts a modified device 10" similar to
that of Figure 5 in which the forward interface 24" of
the block 40' has curvature in all planes and is not

15 merely part-cylindrical. It may be a spherical lens

'~ or it may have differing radii of curvature in
respective orthogonal directions. This alternative
construction has the advantage that the exaggerated
parallax effect will occur niot only with respect to

20 the image space position of the linear marker 34" but
also in its width.



t he bl ock rm all planes and is_nat 45 nerely

[xuégéyllnd spherical |ens or 't may have differipg_ radn
of vat ur m !|m!‘ﬂm|!a Et hogonal directions. This alternative ¥
constructio e that the exaggerated parallax effect wll
occur not only with respect to 20 the image space position bf the |inear ~
mar ker 34" but also in its wdth. 15 -C L MS *-12- CLAIMS 1. /A
device for detection of self-nmovement “characterized by an optically
convergent interface, substantially linear marker neans, and positioning

means to r QIAIMBely position the interface and |inear ma_rker means so that
the marker nmeans is inclined to the I nterface along a substantial portion

of the length of the marke nd extend ressively away from said
interface o the 2‘ ﬁ@véFﬂeE% %dﬁ“cé’lf 58 ‘g?{&%"‘[ hereof, at least to
a position dhaa:taqﬂemlzeﬁhbyvamtqzaﬂ:.qa'iége cohvehgent nbrerfadear neans i s

s gn'flcantél»bsfea e 1Y m@&.{eqn;fm %@aes' naﬁafas&éfmdgs the position P

in real space. dev] ce accord to claim1 further characterized
in that saﬂ'&?ﬁ“rﬁé?fé@éaf‘é"%}%\ﬁ%%’atw é ot PEeTFaFS 13RI LANSF el enent

consti tuti markdremeasspaocatieal the marker means is inclined to
the interface along a substantial portion of the length
. of the marker means and extends progressively away
from said interface on the same side as the optical
céonvergence thereof, at least to a position P at which -
the virtual image of the linear marker means is _ 1.)
significantly further displaced from said interface
than is the position P in real space.

2. A device according to claim 1 further characterized
in that said interface is provided by a solid,
relatively thin element constituting a lens separated,
when in situ, from the marker means by air, and in that

. the position P is displaced in real space a distance
from said interface between 0.4f and £, f being the
focal length of the lens.

3. A device according to claim 2 further characterized o
in that the position P is displaced, in real space, a S
distance from said interface between 0.4f and 0.6f, £

being the focal length of the lens.

4. A device according to claim 1 further characterized
in that the medium between said interface and said linear
marker means is substantially uniform and in that the
position P is displaced, in real space,



-

when in-situ, fromthe marker neans by air, i osition 'js__

displaced-in real space a distance fromsaid | rface bet ween 0. 4f

f 'being the focal length of the lens. 3. e'%ﬂ lﬂm gto cIa|m2
further characterized in that the position P real space, a
di'stance fromsaid interface between 0. and 0. 6f, ei hg the focal

| envgt h of {he l-ens. 4. A devi ce accO?f di| ng to- clalml further
characterizged in that the nedium between-said interface and said |inear

mar ker ‘means is %“'%%.ts%'&tn'c@ |ﬂkoW' aqwlmﬁﬁ@%é&&:p%'m od Ik,

diispl aced, in real space di stance from sa | nterface etween 0 anf

and nf, where n- F”i‘etq?enr drsy 5@@ vefinagbive indexnaf theamedium and § desal

I e'ngt h of said i e ffeel dength (&Vl@_aaqgmgymg o claim4 further
chiaracterized in that the position P is.displaced, in real space, a

di stance fromsaid interface between 0.4nf and O. 6nf where n is the -
refractive index Sof t e deydicemesiadrid iing tiee fladal 4é\giﬂhexf said interface.

O devi ce aCCOdAAALAME Anst 2:‘6;:.@1%?‘@% draddt dde

IenS|sapIate or stri astics or. mat eri al aV| gat east one
part-cylindrical Z&ddf é@éc&s §a|dé-51‘i‘?t’\§-'ﬁ‘ m gaid daferfas faf¥e®eR o claim

6 further characteMnZednd o./baE ! hhe t QY il irdravtitacdndex of the
medium and £ is the focal length of said interface.

o 6. A device according to claim 2 or 3 further _

— characterized in that the lens is a plate or strip of
plastics or qlass material hav:.ng at least one
part-cylindrical surface as said interface.

7. A device according to claim 6 further
characterized in that the part cylindrical surface is .
inclined with respect to said linear marker means
whereby the angle between the line of the marker means
and the axis of the lens is between 40° and 70°.

8. A device according to any one of claims 2,3,6 znd
7 further characterized by a base which carries both
said linear marker means and said positioning means,
the positioning means being adapted to detachably mount
said lens to the base.

9. A device according to claim 8 further
characterized in that the base defines 2 receptacle for
storing the detached lens.



inclgmed with respect to sard |inear marker neans- whereby the angl e. bet ween
s and the axis of the lens is between [err]s and
!

t he e o“ﬂ
[ er I ",m Wﬂﬁmg to any one of clainms 2,3,6 and 7 further
charact erl zéd by.t ambase ich carries both said Ilnear mar ker neans and

sai d positioning neans, the posi rti%ni ng nmeans being adapted to detacT)abI y;

mount said lens to the base. 9. A devi ce according to claim8 fursher
char act er;éed Anaabgaet be Bea&@efﬁbﬂaayapr:%e%&% @ 1falim Euitnux the

det ached [ens §EVI ce accg di ggl:e igy; recedi ng clai mfurt her
¢har act er FRaBarkerhzed; B Ehasathgalise afiSs COMRRLSES of nar ks
arranged ansarsubst:anmaakbyas-tr:amgght il laesubetant:.ally stra:.ght

line. : .
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