1 GEQVETRI C | NSTRUMENT AND METHOD OF MAKI NG SAME This invention rgé?tes
a geonetric instrunent, for exanple a pair of conpasses or a divi qCcé aCL-
having two | egs which are articulated 5 to:one another, and also to a |
met hod of maki ng such an instrunent. Although such geonetrlc i nstruments f“
have been in existence for many years fromtjme to tinme inprovenents are
made in their basic construction in order to produce an instrunment which is
more cost 10 effective and yet which still has the .required degree of
accuracy. Indeed in order to reduce costs it has been proposed to produce

the | egs of the instrunent | astics. by an |n ection noul di ng techni que.
Nevert hel ess, in order toﬂﬂﬁﬁx % W@% Jgpgﬁlﬁﬁlgiﬁﬁﬂgth and
rigidity in t he | egs the articulatlon of the Iegs to one 15 anot her has
necessarily had t |f| fr th articulatiaon
enploying a single 'gtll{/)sotimp’) ntié’nd geus tBoagn) g:fof"fegﬁ af P%th ngh f?n gﬁf‘a"Ff)o]Ie Be
preferred or vx/mauhr 0§ cnppasgescost a glifvdder . bavinditherldgsr mgialf agetanhicutated.
Addi LT onal 1y id1oR0 hothgS! A GBeoledd Bk Bod 86 R1AE duclll A ihobmhE. | €0S
may be preferre than 1s 20 allowed I n designs enpl oying plastics
legs. It is an object of the present invention to provide a geonetric

i nstrunent and net hnm% ghB&idig g%éﬁ&tz\/ﬁ&i Cihsi:ﬁmieﬂ’@é e ibael"ﬂt n{ eaatstsﬁm for
respect and which Hé east aII ﬁ g{ | east ne of b

af or ement i oned W¥adVaht atfes. t&&’ﬁo %’"et "Pﬁg"?ﬁeg BnTY t|16’n thREF Py
proyi ded a georreimstcucmhrdmenrdmnw | priodgce wan | gt roméntc whatkedis omoree cost

anottier ancygn AHEBIA diRagke aﬁa[a,f Jeif1! RLS (RS rBoalreANAbDAN U 1dd8EHdcy.

used in 30 artlcu at i ng the t egs to one anot her sal
| east one |eg iXdpedy oPéU°Si’%‘Urﬁ9 FREUGH SEPES ieyheﬁebqﬁnege?ﬂospﬁvtammreﬁu% the

instrument nmay hgspréori dad | thetbufidht henl Qﬂ%sﬂfdé bepgr tahQUixajeed_léxo @BG1ding
another in a ge ecE\g:Ii.cl;\Ye.St ﬁg\ge%rtgef’éssf.a rrx] Ic?r er n%itr\]ga SI ng%c%r\l/tmdeg{'gé of

strength and rigidity in the legs the articulation of the legs't:o one

15 another has necessarily had to be modified away from the usual
articulation employing a single pivot pin and thus to an -articulation
which might not be preferred or which is not as cost effective as
other forms of articulation. Additionally, in some instances a'
greater degree of figidity in the legs may be preferred than is

20 allowed for in designs employing plastics legs.

\w It is an object of the present invention to provide a geometric (_
ingtrument and method of making same which is improved in at least
some respect and which may at least alleviate at least one of the

25 aforementioned disadvantages.

According to the present invention there is provided a geometric
instrument comprising two legs articulated to one another and in which
at least one of the legs has a strengthening insert used in

30 articulating the two legs to one another and in which said at least

one leg is moulded around the insert.

By the present invention an instrument may be provided in which
the legs may be articulated to one another in a generally standard

35 fashion employing a single pivot pin.



2 Further according to the present invention there is provided a nethod of

maki ng a geonetric instrunment having two | egs articulated to one anot her,

shi d nmethod conprising:- (a) forming at |east ‘one of said two legs with a

strengthening 5 insert by insert noul @i ng, said at |east one |eg

bei Y’ formed around the insert, the insert being of a material, for exanple

netal, which has a greater rigidity and strength than the renai nder of said

|l eg and articulating the two | egs to one another using the insert; 10

(b) preferably artigul ating said |l egs,jo one another. on a bow top of, |he

i nstrunment. Said atfué'ﬁg?ro &° %%‘grrgg Bée RFFEERY IYeRtiRs, FRREIF pfﬂiél&eg a

insert may be, fmethekafphakingfa eghekrdielnskstmentt baviagdtuohdege meticidated to

said 15 leg na;engea,m‘thgi.?gra'?gqne%o@r&m#ilggngpyl dable material. Preferably,
S of

part of the insert projec rromone en aid leg and is used in the
articulation of the tado Feringoabrieaghrmnecel &id, sWe clegsywith aostiesngtheningd

to maxim se the costifiebeChy VARRSE Muldify, AT afDULLtNGnk CEEP | KH1Rg C AGFheA
the two legs will have a_20 strengtheni ng insert. In _order to give %he
required degree of s%rPéﬂ@tWeaﬁGs?‘%gi dheyinsertsbeing ofgaqratexial nhdorn, gxagple

Wi Lll US]chal 1 %I ext gnd lfﬁtalﬁaﬁhi@bogis halhfgﬁaeeﬂ eﬁi&iﬁ%@ﬁff bhe 2ep&MHLAt aphahedhe
and preferably, be of about one t has t o _one t he cross
sectional area of ’feﬁlgll??éejed' gﬁdsag%,leﬁigf%ircgg?gﬁngofﬁﬁn‘f“lpolrlﬁﬁ hFE I898s 8 %8Ry
the leg. The or eactusingethe #mgerite general |y of rectangul ar cross-section
andbpr eferafy y, eXtﬁﬂd %?Qf‘é’z%b.ll_\y égtitznfaﬂﬁéogéi%t qggé%'o‘?\g another on a bow

top of the instrument.

Said at least one leg may be moulded in a book mould. The insert
may be, for example, of rigid die cast“mletal and the remainder of said
15 lég may be of plastics or any 1ike mouldable material.
Preferably, part of the insert projects from one end of said leg
and is used in the articulation of the two legs to one another.
Conveniently, in order to tend to maximise the cost effectiveness
of the insert moulding technique each of the two legs will have a

. 20 strengthening insert.

In order to give the required degree of strength and rigidity it

AN is envisagéd that the insert will usually extend at least about half

' the length of the associated leg, and preferably, be of about one

25 third to one .half‘ the cross sectional area of the leg and be,
preferably, of uniform thickness along the leg.

' The or each insert may be generally of rectangular cross-section

" and, preferably, extend centraliy of the associated leg.

30 _ o

' .In one embodimeht of the "present' invention each' of‘_said legs is .
‘provided with an insert having a part projecting from one end {the
upper end) of its associated leg and each said projecting part is used
in " tﬁe articulation of the legs. The 'projecting parts may be
35 generally circuiar and may bé overlapped and articulated to one

another by means of a pivot pin pass_in‘g through aligned apertures in



I n one enbodi nent of the present .invention each of said legs is prOV|ded

with an insert having a part projecting fromone end (the upper end) of its
associated | eg and each said projecting part is used in the articulation *

of the |egs. The projecting parts nay be 35 generally cireular and
may be overlapped and articulated to ome another by neans of a pivot n
passi ng through aligned apertures in said projecting parts and through

spaced side walls of a bow top which receives the projecting parts. The
articul ation of the Iegs may-be of a standard form known per se which my

be self centerin e the inst t Is asses haV|n one
| eg which t &PAf r&?égcﬁwgap%“ﬁof"é zih ﬁ’?‘f"ﬁeg %Laiiﬁs’f'%{ﬁs F})ayigﬁo‘i‘{peﬁ””t an

t he ot her ofreseivisl s prbgedtisg rgarps ef a‘hatdrytie‘xlaetmdns cﬂ‘l s tlegf anagnbe rof

| engt h of thefﬁa!gqargop kggvtvl erth |hri§gr$sa | ggb?esl netrllﬁl!IFl y dh%lglnt | cal to

one anot her egs emeet terna reed
to 10 facil iinateument riec @i pairf pﬁmdmhessasuh@mﬂemre ﬂbe tdhegls wglriamea’eﬁu lay a

moul ding 81 9688 2adP LR BRI fbeleILA) [ BrLA chBR! HEADNORS MR SEET 2

very inportant further steps in ctlon eonetric Instrunment
where said éthelS"SfFréaﬁ‘ef%ﬁ?élyl é’gte“F‘§ §b‘t°5ta|tb%m%ﬂtlf‘ﬁe engidepf. the lag-tain

problens havavaiedEled thd inder fPRké atibdtadtdal BEHBEAIRaSOtd BAE dMakhéd |
i nstrunments have been found to be of reliable strength, resulting in

breakage of said Ieg. In order to counteract such-an eventuality the
Applicant has tdiken lege rheuselseepsay Foe sslh;t,abl:senexmlrnalng copdiigured to ;

(preferaphy fofls P ack h&x@fr%@@l&f RLR St nb(f 'vﬁu%?{até K S xQJ fi’é&ﬂ&i’ tfg

stabilise the insert annul novenent thereo fe
set s ar ound moHddingserqces¥hgss afpeapedd. t hat the | eg nateri aI i s d| stri but ed
evenly around the insert obviating weaker areas caused by de-centralisation

In practice the Applicant has made several very important further
steps in the production of the geometric instrument where said at
15 least one leg is set around the insert. Certain problems have
occurred in the manufacturing technique'so that not all instruments
have been found to be of reliable strength, resulting in breakage of
said leg. In order to counteract such an eventuality the Applicant
has taken two major steps. Firstly, centralising means (preferably in
20 the form of pips on the insert) may be provided to stabilise the
ingsert and annul movement thereof whilst the leg material sets around

the insert. This ensures that the leg material is distributed evenly _/
around the insert obviating weaker areas caused by de-centralisation
of the insert in the leg. Secondly, one end of the insert embedded in
25 said at least one leg may be tapered to give more strength to the leg

and substantially prevent accidental breakage.

Still further according to the present invention there is

provided a geometric instrument comprising two legs articulated to one

30 another and in which at least one of said two legs has a strengthening
rigid insert moulded therein by injection moulding, said insert being
only partially embedded in said at least one of said two legs and said
insert having a part extending_outwardly free of plastic at the upper

end of the leg, said outwardly extending part being used in the

35 articulation of the two legs to one another.
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of the insert in the leg. Secondly, one end of the insert enbedded in 25
said at least one leg may be tapered to give nore strength to the leg and
substantially prevent accidental breakage.: Sti'll further according to the
present invention there is provided a geonet r{£ instrunment conprising two
legs~articulated to one 30 another and in which at |east one of said two

| egs has a strengthening rigid insert noul ded therein by injection
nmoul di ng, said insert being only partially enbedded in said at |east one of

said two | egs and saig, leHeb@\Ufng paiPadd cSR&gaﬂs@g’s NEhdOmd MRG0y mgﬁﬁ?g Qbme in
pl astic at the upper end of the |l eg, said outwar ext endi ng.part being

used in the 35 arCFeIAaREe I thy t‘t%@’?ﬁ/%‘"l é’g‘?“ﬁ@’bﬂéiﬁaﬁ@t‘h‘?—ﬁ descripgd by way of

enbodi nent of a pRekpXd ofDAPaSHE Tebdrbndat £ &hofadtBkpang i R awihgdC LR WA BE 8-
with the present invention will now be described, by way of exanple only,
with reference to the acconpanying drawings in which:- 5 FI GURE 1

shows a front %i ew OfFIGHBE faishowd acfrgmdseizsy bf QUREp&irshbvweompassese vi ew of

the pair of conpassespmﬁ*‘%ghg?ssgf%ﬁz g&ptolfog@ ph{ Ok (\!d,,%\glsggs the pair of

conpasses taken on |ine | GURE 4 shows fransverse
sectional view. t hr ougHOUBEs3 (Fhowpea 18ectiangl drorbrifigyses Wﬁ CRF sOf AeBRA%IPS
line I'V-1V of FI @dien Jon 1ne?Q1260 30 BIBURE 2;

FIGURE 4 shows a transverse sectional view through legs of the
\ 10 pair of compasses which is taken on line IV-IV of FIGURE 1,
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4 FIGURE 5 shows a nodification to the ringed detail A of FIGURE 1 show ng
an insert certralising pip, and FIGURE 6 shows a view of the insert
nodi fied in accordance with FIGQURE 5. 5 Referring to FIGURES 1 to 4 of the ¢
drawi ngs, a pair of conpasses 1 is provided which is general l'y of .a known
type of construction enploying a generally standard articulation of t hew"
| egs 2, 3 together by neans of a singletpivot pin 4. However, the internal
construction 10 of the l egs 2, 3 thenselves is quite different and thus
forms the subject of the present invention. Each leg 2, 3 has a die cast
metal insert 5,6 extending along the |ength thereof (see FIGURE 3 in
particul ar) an8IQHRm S| gpwss af modﬁdcahoﬂzStcatbeakngwldétbgl AnpfecﬁlGUREnbul di ng

pl astics F@}OSA[%QI al@rlgggg t Pgd, %t gﬂ)gg{;r%;ess termed "insert" noul ding).

Each inse eneral ar cross section and extends
central ly of tﬁ@%&cﬁ‘é@‘eﬁ g efge@ f theninsert onadif tas dn sesgrdamenaith way

al ong | eg gidugamsan upper end thereof whilst insert 6 extends substantially
all the way along leg 3 fromthe upper end thereof. As shown in FI GURE 4
the insérts 5,6 occupy about half the cross sectional area of the

associ ated | egR@fe?rm@nﬂo me:uqxfEsgenw al bsf mai aﬂarwmgbj @K p&iSs ol donpakBes | €g.
The |nsertﬂs , 6 are and dur %{5} I Nj CtIO m)ulg of the
legs circut al® RROV 6‘?;'1 ’ic léf BepFof (Yt °hg fﬁ”’&n P R8s ﬂ'b‘grlo’énd) of
t he assomabnhbyh@ & gkneAdMazmsagEmrQI yrutchtaatpamtsf aapGa?e@ e, 3ttogether e, of

a suffici eﬁ;{ A Z,Er Ifnashl Ie giw%t i1, achLthT atrh% gﬁ‘ﬂe%gﬁ c%ﬂg? Fiod N b-f/

generally an |f eac een forned entirely

a die 30 <fasthe dega 2 3 Atém"tﬁeéﬁ%ﬁ | ig quitfe di ?F%'@r"ﬁsang Busi fermghthe | egs
2,3 a suffdudjest lof &id %gs@md ihtéhtdosharacteri stic necessary for precision

Each leg 2, 3 has a die cast metal insert 5,6 extending along the
length thereof (see FIGURE 3 in particular) and each leg is formed in
15 a book mould by injection moulding plastics material around the insert

(a process termed "insert" moulding).

Each insert 5,6 is generally of rectangular cross section and
extends centrally of the associated leg 2,3, Insert 5 extends about
20 half way along leg 2 from an upper end thereof whilst insert 6 extends
substantially all the way along leg 3 from the upper end thereof. As
shown in FIGURE 4 the inserts 5,6 occupy aboul half the cross o
sectional area of the associated leg 2,3, and are of generally uniform
thickness along the leg. The inserts 5,6 are identical and during the
25 injection moulding of the legs circular part 5a,6a is left projecting
from one end (the upper end) of the associated leg 2,3.
Advantageously, the parts 5a,6a are, therefore, of a sufficiently
strong and rigid material to be articulsted together in a generally
standard fashion just as if each leg had been formed entirely of a die
30 cast metal. Additionally, the inserts 5,6 give the legs 2,3 a
sufficiently strohg and rigid characteristic necessary for precision
drawing whilst being significantly cheaper to produce than a pair of
compasses of a similar type employing legs entirely of die casl metal
material.
35

The circular parts 5a,6a are of a generally known configuration
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drawi ng whil st being 5|gn|f|cantly cheaper, to produce than a pair of
conpasses of asimlar type enpldying legs entirely of die cast netal
ndterial. 35 The circular parts 5a,6a are of a generally known
configuration 5 havi ng about half the thickness of the associated |eg
2,3 C§ee FIGURE 2) and such that they may be overl apped (superinposed) on
one anot her, when received between the side walls 7a,7b of a rigid nylon
bow top 7 of the conpasses 1, with the single pivot pin 4 passing through 5
aligned circul baviageatautebalf theathiickiesstaf thk asdoviiategl deg Xk B8efsekOFIGURDI N

deriny 4 has & SoLLad BEAIndD fhPhe %A% SUSlH VLL A AN R D,

received in a nu ass .
centering netawhen a‘?ee@eéobeﬂwﬁﬂmtl@e)rﬁlﬂguma}tlsoh),ﬂhanf Agrigind msdngdnoev 3opn 8a

extending intoof gyd waﬁbgébsrqcea,%tﬂcméﬁ é’in#ge kBWJte‘i'mfx' @gg,gsgirnbp tRPGddPN

7d of the bow top 7. Each part 5a,6a 1s for an in
arc- shaped riecBdgneg, siyeplake sPeChtes3) ‘%Wﬂsré%éave%f dgfiching ofiemeton to

6c, 5¢ integral tivd t;hnt lae O?frf L@pﬁlsnﬁl apdt&egahéﬁ 4a E@&h splsnetre?ﬁr%tﬂwfh&% 62
engagesmar e C n Qle I n e P epIVO In
passes thr oughgﬁﬁ ‘i‘?‘%ﬁﬁ%@ g‘?fg Doyt A éﬁ ‘?‘H ‘ﬂ§° pissed th %ﬁ

limting -the flahguemntral, spbu'ce:rmmermt imMedal epjate, 8 axidldqeﬂhfcmemgaratﬁg
the legs rel ath&@?g& Zgﬁo ‘("et&%m Saféexrgéﬁ?m% ﬂFo %“Qyﬁkdhxe&l | %58 Ytd "i‘P'aY

configured to arn gotted I nes)
but \|t—26 pr et sknurdadi fimgari 9n1poporhl9nl &4 ofahecbayhdopn’t o %thpandh.rﬁaead

theYeg 3 my RgenRddWieh & 1h€l_§:’?1tallcﬁlc-¥9‘l’1£ﬁ¥dl %Qct?ssI 8b JHbOvd i FIGORE! $elvhi&ed

2 has a p0| nt 10 at one end thereof, which in this instance
receives a pin pro;ectlon 6c,5¢c integral with the overlapping part

6a,5a. Each pin projection 5c,6c engages in a respective matching
hole in the plate 8 whilst the pivot pin 4 passes through an elongate,

15 oval ~opening 8b in the pléte, thereby limiting the angular
displacement of the legs 2,3 and "self centering" the legs relative to
the bow top 7. |

- As shown the end of leg 3 is suitably configured to hold a
20 writing implement (shown in chain dotted lines) but the precise
configuration of the leg may be chosen to suit and indeed, the leg 3

may be similar or identical with lég 2 to providé a divider.

Leg 2 has a point 10 at one end thereof, which in this instance

25 is not attached to the leg during the moulding process but is instead

inserted therein afterwards in a manner known pei- se (int.erference

'fit), but nevertheless, the injection moulding process could be

modified to incdrporate_ the'pOint into leg 2 during the moulding

process if so desired. The legs 2,3 have an external configuration

30 (see FIGURE 1) 1o facilitate extraction from the book mould and also
to give sirengthem‘ng characteristics.

The relative dimensions of the inserts 5a,6a to the associated
~leg 2,3 as shown in the drawings are thought to be particularly
35 advantageous and yet represent a significant -saving in metal. It is

believed that the present invention provides a very favourable manner
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25 is not attached to the leg during the noulding process but is instead
inserted therein afterwards in a manner known per se (interference fit),
but neverthel ess, the injection nmoul ding process could be modified to - t
i ncorporate the point into leg 2 during the noul ding process if so desired.
The | egs 2,3 have an external COﬂfIgUF%tIOﬂ 30 (see FIGURE 1) to facilitate
extraction fromthe book nould and al to give strengthening
characteristics. The relative dinensions of the inserts 5a,6a to the
associated leg 2,3 as shown in the drawings are .thought to be
particularly 35 advantageous and yet represent a significant saving in
metal . |tof somstirnetion oha gepmepriesinst ramertwhieh peovhedof neatepyerall

favourabl e,sRARGLce  aflia Ofye ONMiCHC iaRBs OfadFaRREELSH CiHIShbUTE R (4BIEh can
be of neat "overal appearance and yet which takes advant age of the nost

sui tabl e aftii€gieAionAerRRIgNEgUEY 129 lPEE- | egs. 5 In order to inprove
the strength and rigidity of the conpasses Fl GURES 5 and 6 show a

nodi fication tQ the, i nserf 5, 6. order to stabiljse t insert 5,6 in the
book nma?l d to UhsQRAET: %r’é"‘?"é"’ﬁo"h‘i)\/séﬁ@ﬂgthoeq“gr e"ft')lrdl%ﬂ fh‘i f?é’"}ﬂa%‘f? cs
mat eri al | BIGURES tSednd op psiead a omdii Lizht ivainte afhes inge fi pss.p me)r[dlemvtded

whi ch ext ek N9n URRIarl0 s34 [HC8% Hook!IcthdS L6 CondRiehaloald Lo the

i nner surfaces o IS ensures that he pla ows evenly on
al | surf acegverhenthdefiorsd dimyhilfte theypdastics mategialuis abhﬂyctsldapzm)osedpr ovi de

the requi r@&zéegr@an;éneinétaesgbh a@dplrdvga@'atwman%&eéﬁdﬁedoesme dhitdwugh
not shown in the d , der t d nmore strength_ in the regi onsdf

0 el
the | edtwndfapes b%o"r?és @B?tilas pF‘éE?mEE ﬁﬂﬁlt éPi & Petﬁg‘eirn§éf’faqe§ obr B1%r abl vy,
made sonewhaidldl Ords (ensuriesi tiear thé ptadtdosi T1owardvenly drhalkerdridcelsedft

the moulding:

The insert is also suitably shaped to provide the required degree

15 of strength and rigidity. Nevertheless, although not shown in the
drawings, in order to yield more strength in the region of the leg
where it becomes solid plastics material the insert is, preferably,
made somewhat longer(until insert 6 extends nearly to the end of leg

3). The insert is, thus, lengthened by about 1 ecm. Additionally, and

20 most importantly, the end of the insert is also tapered. Thus, a much

greater strength is ensured at the termination of the insert in the
leg. W,

The present invention may provide a cost effective method of

25 obtaining strength and rigidity using basic low grade plasties rather
than more expensive filled engineering materials. Said method may
also provide a cost effective method of coating metal with plastics to

give a variety of both colour and shape.

30 It is to be understood that the scope of the present invention is
not to be unduly limited by the choice of particular terminology and
use of any particular term herein may extend to use of any equivalent
or generic term where sensible. Individual features of the geometric
instrument, method of making some or functions relating thereto or

35 particular combinations thereof may be individually patentably

inventive and the geometric instrument may, for example, be any
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3). The insert is, thus, |engthened by about 1 cm Additionally, and 20
most inportantty, ‘the end of the insert .i's also tapered. Thus, a nuch
gfeater strength is ensured at the ternination of the insert in the |eg.
The present . invention may provide a cost @ffective nethod of 25 obtaining
strehlgth and rigidity using basic | ow grade plastics rather than nore
expensive filled engineering materials. Said nmethod may al s6 provide a
cost effective nmethod of coating nmetal with plastics to give a variety of
both col our angkash@Rg: o?Qirawing'insit..ﬁurhéhtbf%}iéfi\@eéﬁt'%ﬂh?}hodlhﬁ"n@Q@BﬁnQ{uet he
present invention. is n?t to _be unduly Iimted by the choice of particular
terni nol ogy af®UR PPt RPefdl-ticular termherein may extend to use of any
equi val ent or generic term where sensible. Individual features of the
geonetric instrument, method of making sonme or- functions relating thereto
or 35 particul ar conbi nations thereof may be individually patentably
“inventive aBd the geometric instrument may, for exanple, be any 7
measuring or draw ng instrument where an "insert" noul ding techni que coul d
be of benefit. 5 10 15 20 25 30 35
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8 CLAI M 1. A geonetric instrunent conprising two legs articulated to one
another and in which at | east one of the |egs has a strengtheni-ng 5 insert
used in articulating the two | egs to one anot he ' ' said at | east ?

C
one leg is noulded around the insert. 2. An instrune imed Ln,
Claim 1 in which the legs are articulated to mﬁwmm)‘“m‘\ﬂma si nglte”
pi vot pin. 10 3. An instrument as claingd in ani & precedi ng
claims in which the insert is of rigid die cast netal. 4. An i nstrument
as clainmed in aim3 in which the renainder of 15 said leg is of plastics
or any like noul dable material. 5. An instrument as clainmed in any one of
the precedi n§L8IM8 ns in which part of the insert projects fromone end of
said leg. 20 6. An instrunment as clained in any one of the preceding
clains in which each of the two | egs has a strengthening insert._ 7. An
“netrunent ad-cl & rEQREHFLE, nBFEmSAE , FoRRsising; P deBR BT HPAARS Soheneor
at | east oneanotiaar tandxisndisichi atedesstabmet oflakhe t hegs? habeagsbrafgthéting
associ ateq. | : n, i | ai In Claim7.in i t he. or
each i nse?j[ i?gs%:f é’ﬁ(e)étino%%E{%{Ir%gi?%scg%e%oal g g% Eteo &%%gén OStEEf}A%’ﬁianavr%ié:?‘of

t he associ at sdid ey 1g@tOone lag ishgonldadhareundcths dngettn Clai m 8 i n which
the or each insert is of uniformthickness along the leg. 10. An instrunent

as claimed in any one of the preceding. clains in 35 which the or_each
insert is of 2rectAngiNSiFuRants BSsetkdippd in Claim 1 in which the legs are

articulated to one another with a single pivot pin. \—/
10
3. An instrument as claimed in any one of the preceding claims in

which the insert is of rigid die cast metal.

by, An instrument as claimed in Claim 3 in which the remainder of
15 said leg is of plastics or any like mouldable material.

5. An instrument as claimed in any one of the preceding claims in

which part of the insert projects from one end of said leg.

20 6. An instrument as claimed in any one of the preceding claims in

which each of the two legs has a'sprengthening insert.

7. An instrument as claimed in any one of the preceding claims in
which the, or at least one, insert extends at least about half the

25 length of the associated leg.

8. An instrument as claimed in Claim 7 in which the or each insert
is of about one third to one half the cross sectional area of the
associated leg.

30
9. An instrument as claimed in Claim 8 in which the or each insert
is of uniform thickness along the leg.

10. An instrument as claimed in any one of the preceding claims in

35 which the or each insert is of rectangular cross-section.
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9 11. An instrument as clainmed in aim10 in which the or each insert
extends centrakly of the associated leg. 12. An instrunment—as—crairmedin

Clai m-6 or any cl ai mdependent 5 therefromin-which i part

projecting fromone end (the upper end) of igs associﬁﬁﬂﬂﬂ&%ﬂﬂj&ﬂi‘h sai d
projecting part is used in the articulation of the | Telo) ument
as clainmed in daim11l2 in which the projecting 10 parts are generally

circular and overl apped and articulated to one another by neans of a, or

the, pivot pin ssi,ng. t hr h align Rertur.es,An. sai rpiLecting parts
and t hrough spagg'd. QF ens&éweg‘togs aéﬁg'\g?fég ¢ &}ighl? é‘é’e%g%‘ptt ]éeloﬁ‘r ce)f'%f:tlinﬁﬁrt
parts. 15 14. eyendaseengnely of theapsmodiatedaheg.one of the preceding clains
in which the articulation is self-centering. 15. An instrunment as clained

in Caim6 or. any clai mdependent therefromwhich is a pair of conpasses
havi ng one | eg @\%’ln' cﬁ“téPﬁ?‘R’ﬁ‘F’é% 89 clgimedndne CiAim whi OF 188V s §heimnEergndgnt
shorter thanst hehexefiesm dh waich éfSinsrt Was lanpdrtupBdfec8ng Ifabmeaei éndCl( 8hen
15 in which theui ns_i,ertdi nethe gglsprcteé J ?g ext.end aIJ{H)st i)het.enti rg i eﬁgt(p
of that leg. 25 w7 erAr? Phst PUNBENt asc 'Fr?é‘g FH PR N PEOBI é?@"é‘r im se
dependent t her ein diirei srtikistativheofi therliegsare substantially identical to one
another. 30 18. An instrunent as clainmed in any one of the preceding
clainms having centralising neans to stabilise the insert/s. 19. An

instrunent as cldi mda ins'@UEeH 19 iHalpedhin Hadadeni? al? sPghndhAs PERIASEI RS

pi ngé on thejpnspdrttsS.ardSgefbralfy ¢itlulatBdtd aveflappsBdand @tycenteal tbhene

pre dlng Claln&n&éﬂer by means of a, or the, pivot pin passing through aligned
apertures in said projecting parts and through spaced side walls of a

bow top which receives the projecting parts.

15 14, An instrument as claimed in any one of the preceding claims in

which the articulation is self-centering.

15. An inst:umeht as claimed in Claim 6 or any claim dependent
therefrom which is a pair of compasses having one leg which terminates

20 in a hole and which is substantially shorter than the other of said
legs.

o/ 16. An instrument as claimed in Claim 15 in which the insert in the
. shorter leg extends almost the entire.length of that leg.
25 | o
17. An 'inStrumeht as claimed in Claim 6 or any claim dependent
therefrom in which the inserts are substantially identical to one

another.

30 18. An instrument as claimed in any one of the preceding ‘claims

having centralising means to stabilise the insert/s.

19. An instrument as claimed in Claim 18 in which the centralising
- means comprises pips on the insert/s,

35
20. An instrument as claimed in any one of the preceding claims in

which an end of the or each leg insert is tapered.



¥ s
whi ch an end of the or each leg insert is tapered. 23. A net hod of
maki ng a geonetric instrument having two |egs articul ated to one anot her,
sai d net hod Worm ng at | east one of said two | egs with at

strengthening insert b m)ul ding, said at |least one leg being 5 .

f ormed around “m‘!m ‘\i j nsert being of a material, for exanple -
nmetal, which 1} dity and stoength than the remai nder of said
| eq, articul atl ng “thé two | egs to one another using said insert. 10 24. A
method as clained in Caim23 conprisi ng art| culating said |l egs to one

anot her on a bow top of the instrunent. A nmethod as clainmed in Claim
23 or 24 in ‘Qg' chy Sﬁéiﬂxoét dfeaﬁékiaged S&dmatmﬂ fed rab QN thdAGg| '\:%v%r tlég@ a
book nould. 15 26. A nethod as clainmed in any one of C ains 2§

whi ch t he i négkicylated toj gpey aﬂ?@‘eé‘asﬁiahﬁ‘e!'%‘}h°§n%hacrﬁét¢réﬁﬁﬁ’ RYar of sa| d I eg
i's nmoul ded of pl aﬁotrinﬁsg Qt I.te&sa; esaelahawa@drrexoeuegé widfl 87str/én§'€$é?ﬁdga$

clainmed in any o ai ns. | ach of the s has a
strengthening in F t %" ing ti'f'(?&’z‘%é’gcl z?la?’r‘gd ? iEfsa'i n?%4 aqfsggl ai m
dependent & her ef rfommed) avound thee insgst,t thes dhacrs beings Wt abmutendtad; nal |y
configured to 25 t tr f %qq= d as
claimed in any one;g%u&ﬁé m%tgg W%%%%s : hbe'te!‘hé;@%l 2%' | nser?aR
centralised in tHbdapsHscrenaigaderpf sgldideg, articulating the two legs to

one another using said insert.

10 24. A method as claimed in Claim 23 compriéing articulating said legs

to one another on a bow top of the instrument.

25. A method as claimed in Claim 23 or 24 in which said at least one
leg is moulded around the insert in a book mould.

15
26. A method as claimed in any one of Claims 23 to 25 in which the
insert is of rigid die cast metal and the remainder of said leg is

moulded of plastics or like mouldable material.

20 27. A method as claimed in any one of Claims 23 to 26 in which each
of the two legs has a strengthening insert.

28. A method as claimed in Claim 24 or any claim dependent therefrom
in which the legs themselves are suitably externally configured to

25 facilitate extraction from the mould.

29. A method as claimed in any one of Claims 23 to 28 in which the or

each insert is centralised in the associated leg.

30

35



?;0. A nethod as clainmed in any one of Clains 23 to 29 in which the or each
lyeg is tapered at one end. 31. A nethod of making a geonetric instrunent as
él' ainmed in Cai.m23 5 and substantially as herein described with reference .

to the FI GURES of t i mmm‘ﬁr awi ngs.1132. A geonetric instrunent
conp#i sing two Iegs‘ “ﬂl ne another and in which at |east one of
said. two | egs has a strendt h&nihg 10 _rigid insert noul ded therein by
injection nmoulding, said insert being only partially enbedded in said at

| east one of saig t I and,sai d i.nsert havi i
outwardly free Ic’]g p\lﬁgg?ﬁg’%a?s tcﬁg%e%pé? ENd°® °{ @ﬁ%‘%%@é??ﬁ&‘éﬂ%&f‘f” °or
extendi ng part lkecihdegsix tepertedeatiraneceridati on of the two | egs to one
another. 15 33. An instrunent .as clainmed in Caim32, in which said |egs

are articulated to one anothér by a bow top. 20 25 30 35 . .
31. A method of making a geometric instrument as claimed in Claim 23

5 and substantially as herein described with reference to the FIGURES of

the accompanying drawings.

32. A geometric instfument comprising two legs articulated to one
another énd in which at least one of said two legs has a strengthening
\ 10 rigid insert moﬁided therein by injection moulding, said insert being
only partially embedded in said at least one of said two legs and said
insert having a part extending outwafdly free of plastic at the upper
end of the leg, said outwardly exténding part being used in the
articulation of the two legs to one another.
15
33. An instrument as claimed in Claim 32, in which said legs are

articulated to one another by a bow top.

20
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