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apparatus it is commonly intended that the projectead
light should, as well as possible, be uniformly
distributed within an imaginary plane located a
particular distance from the flash apparatus. However,
in some photographic flash apparatus, non-uniform
light patterns may be desirable, as disclosed in U.S.
Patent No. 4,304,479. Regardless of the desired light
distribution, it is important that the reflector
confornm accurately to a predetermined shape to provide
the desired light distribution, and that both the
reflector and the light source are accurétely mounted
within the flash housing and thus with respect to each
other, to prevent skewing of the projected light beam.

It is kxnown in the photographic flash
reflector art to make flash reflector apparatus by
vacuum depositing aluminium, which serves as the
reflector, directly onto a plastics material, which
forms at least a portion of the flash housing
assembly. In order to have a high reflectivity
surface, the aluminium coating is made very thin -
about .05 to .075 millimeter. However, with an
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-2- electronic flash unit it has been found that when the flash tube is

| ocated ¢tlose to the reflector and/or a high-energy flash tube is enployed
heat fromthe tube can burn such a thin reflector. Also, because there/
‘intimate contact between the reflector and the plastics material, the
latter is also heated and nay separate fromthe reflector. This can bot
change the shape of the reflector. and/or shift the position of the

reflector relativeleottbrié| £kdsh urel t tinichds) rernifioumdethars whenbehb | i ght
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reflector and the plastics material 1s not as severe If the a
made <L pi cker. HowBygRrenergy fash tuhe ks employadashenas fspmegher tube

vacuum gepos! t 2 e.llilhci_s@_fncag&xhrw ©fiml 18 1EcY8eC AR, ! Iseccaﬁ!‘sleﬁehb%ty of
vacuum deposi t al up pi um decr eases i ropqr.tion fo its thickpess.
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with this operation are (1) the ftlcker and alun1n|un1coat|ng m a _
thicker reflect or SBARE cAL i She Jkef lpRrton, and/op, shifs the pesptippngfand to
thermal |y shield the péfbécctor nedkdtinte It )f Llash atpesi thukOor securing
the sticker sggve h [ Iy ' A L shi,el.ds the

pl astics mat erﬂlsal érééﬁ\%\‘/%r& % is}glbuﬂ |ﬂ(;nuad§£esﬁio;t¥e"h|&§clt°§r arﬁrgnuf acturing

costs, 30 and furdheeceiop|otathe prRientad ddaht heapv.ocess, in part

because precise sticker alg ¢ 40| e d8tYr AMd™Rhe bhakeiadkso known

i n™he photographic flash reflector art to ,pre-shape a highly pol.ished
al umi ni um 35 she@?t?ﬁ’f%{]alﬁ feABseVesf ‘d{ &he, é'ﬂiur"‘gf’ﬁ'eéﬁo afe

‘thicker. However, it is not practical in a flash

15 reflector to vacuum deposit a thicker coating of
aluminium because the reflectivity of vacﬁum-deposited .
aluminium decreases in proportion to its thickness.
Furthermore, a thicker coating increases hanufacturing
time.

20 . An alternative soiution has been to
adhesively attach an aluminium coated sticker directlyr
onto a plastics material housing. Two advantages
achieved with this operation are (1) the sticker and
aluminium coating form a thicker reflector. which is,

Y 25 thus, better able to resist burning and to thermally
shield the plastics material, and (2) the adhesive for
securing the sticker serves as a thermal insulator,
which further shields the plastics material. However,
this solution adds to reflector manufacturing costs,

30 and further complicates the manufacturing process, in
part because precise sticker alignment tolerances must
be met. ' S .

It is also known in the photographic flash
reflector art to pre-shape a highly polished aluminium

35 sheet into a reflector. The pre-shaped reflector is



-3- then attached to a.noul ded plastics material housing. The sheet, in
this case, can be made thicker than the alum nized coating described above,
Wi t-ho a reduction in reflectivity, and thus is less 5 susceptible to”
burrngéyaﬂd is nmore suited to thermally shielding its housing. However,
becau the reflector and its housing no longer forma unitary structure,
the thickness of the alum nium sheet nust be controlled precisely, and the
housi ng 10 nmust i ncl'ude referegee nounting surfaces, retaining ribs,
fingers and the |like, for accurately and securely nounting the reflector.
U.S. Patent No. 4,317,625 discloses sone assenbly requirements which should
be net mhnanaaptaeheapbd sahdelded pkadticserdiericd houwstimgohed to a [ - '

housi ng. here 9UR, YinPERSE Ghdel O XEMESS O ARRA s, AL AN act ur¥fig

met hods are relatively ex and/ or expensive or the apparatus
i s defi cRdum nﬂze§e¢0154nsréseeribndenbpun.su&kbous 80 overcone the

P o ded o A e o e eai d et hod
: néi|3| 3“5?Qgs&8| g“Fﬁé??%PBdHSPeFPEF ﬁgggﬁg L9 ight-reflect- 25 ing
surface mhemmadﬂyashdedﬂﬂggsdmhahoubangng However; becanged to formthe

i ght -reEheC&eggeé%iaasgomhg‘y&!.%pbhs mgabak?m a shape for

reflecting |1 g erial in a noul ding

chamber &“GGEEW?Pt6H¢GP‘ﬁhl& shickness pf the admmilniumurface; c)
an ecti nghkietUmdsk! bt eea:&aueaabreadeewr eaﬁarehenheu&mﬁ Chanber agai nst

| i gﬁﬁrz;ﬁ}r"f?g 3”53?‘?&0 ﬁFlﬁglf%t %%kaegnfgfg‘ﬁfﬁ FﬁE"‘F’B Hsng surface 35-1
t o shaperibe ,at eflagers thadccheo&lkeoffbhea&ourauglyuahdce and
securely mounting the reflector. U.S. Patent No.

4,317,625 discloses some aaeembly requirements which
. should be met when a pre-shaped reflector is
15 mechanically attached to a housing.
In summary, prior art light reflector
apparatus and manufacturing methods therefor, are
- relatively conplex and/or expensive or the apparatus
is deficient in use. The present invention secks to
20 overcome the dlsadvantages of the prlor art.

According to the present invention there is
provided a method of making light reflector apparatus
said method comprising: o’
a) placing a flexible material having a llght-reflect-

25 ing surface adgacent a formlng surface having contours
arranged to form the llght-reflectlng surface of the
flexible material into a shape for reflect;ng llght
into a beam; '

b) enclosing the materlal in a mouldlng chamber a

30 portion of which is defined by the forming surface;
¢) injecting liquid plastics_material under pressure
into the chamber against a rear surface of the flex-
ible material so as to press the light-reflecting
surface into intimate contact with the forming surface

35° to shape the material to the contours of the'forming
surface; and '



_4- d) solidifying the plastics material to forma solid housing agai nst

the rear- surface of the flexible material to maintain the shape.

Peeferably, discrete zones of the flexible 5 material are clanped agai ns;
“the forming surface. Wth this step, the flexible material is retained it
shape general ly according to that of the foT‘thg surface prior to the °

I njection of the liquid pI astlcs mat eri al . Advant ageously, the

forming surface ig§, o;olair ocaﬁet gﬁg ttrl%saﬁno?:egtxatlh%?f ggghgérefﬂgtgrl al

and the flexible rraterla rmn
pl acenent. |nti meBReRER aﬂa’dﬁefatféw F@ake SR rflacel Pghtheefletibhg surface

and 'he form ng Ihaser facC e & afaier dit p_r)ﬁvglmapbeakage of the plastics
mat eri"al onto the Ilght-r\e/'éﬁxetl surface A shoul creatfd at edges

of the flexible materi al Scrr&tél ROPRE PFeﬁ?‘ﬁl ElextBital in
its fornmed shape.maxerial are clqur egarinsitnthet fonmdhgosuesacdes in |i ght

reflector apparatwises Ownfsefdwﬂl ﬂﬂxd 'rﬁ*&hfbfﬂ”hﬁt%?%‘ie E”EQté‘ REgmM Ang

‘manuf actured by a ethod as recited prece ree
paragraphs.  SucHBARR AR LY l?(fé’?‘glié‘?ylﬁpetHQFePFthﬂaWﬁ’glagr efl ective
surface 25 and fsumEthdetpr iidre tbexihecd njherdonand enpl 25quts PraSEied
housing in intimgia Hanfact with the other surface of the flexible
material . The_housing nay have shoul ders engagi ng edges of the flexible
material for }8taining thAdvantiagesusdyrathei sprmingt sutfacedishehe. 35

Advant ageousl y, tJﬁdﬂqwq& ivhin. d% hwaaaaer tubenaﬁgsw%b&wﬁ Nghd
bridge portion Of J“%fg¥1 b1 na Q%1g&|qge ca e nohst gskééggﬁly flexible
N\t
surface during placement. Intimate contact created
between the light-reflecting'surface and the forming

15 surface serves to prevent leakage of the plastics
material onto the light-fetlecting surface. A
shoulder is created at edges of the flexible material
which serves to retain the flexible material in its
formed shape.

20 The present invention also resides in light
reflector apparatus for reflecting light from a source
into a beam and manufactured by a method as recited in
any of the preceding three paragraphs, Such apparétus
includes flexible material having a reflective surface

&,' 25 and formed into the desired shape, and a plastics
material housing in intimate contact with the other
surface of the flexible material.

The housing may have shoulders engaging edges
of the flexible material for reta1ning the flexible

30 material in its formed shape.

35



and integral with the remainder of the housing at its 5 ends. The bridge
po ion serves to retain a |light source, which extends through one of said
; ures, in contact with the reflective surface of the flexible material’
detalled description of prefer%ed 10 enbodi nents of the present
|nvent|on presented below, referencg is made to the acconpanyi ng draw ngs,
in which: Fig. 1 is a schematic view of an injection noul ding machi ne for

use in nanufactLHAdmhﬂggggo eﬁdﬁgnﬂyhsqm@aﬁﬁbquagcQgglng to the present

i nventi on: s a eripe% i ve view of rmpul di ng sections of
t he |njé%??€ﬁlFﬁﬁnEﬁ rhﬁﬁj%%ﬂ?iiﬂgg ridggoportion of Ehg 37| |ustrates a
| i ght - r eidwesingg fThexi &trﬂgﬂuﬂﬁrtﬂun:ﬁs&xeBdlﬂensngpedexmbmea refl ecton_gor
light re C 8 r.e vept Figs. 4 to 7
e crost i E kR FHPP L F HeMdhded oi° cBler b bl B8 ARE' 08 ana
Iomersnnﬁﬂiﬁfm]?ﬂ&n?%ﬁﬁS%ﬁPQQR}°%2sﬁﬁﬁqsn§°véﬁﬂée§ 8t 348Btof an i nj ection

nmoul di ngsapma,t |mcﬂ:lgn-,éims St her URYHS [0k iofe sdii@WaperRakks9n of which is

accor dari SettR ST OE 'deladetye” Sidradd SR NY' KReRPRER Ncr et i ve

vi ew of maketiAdkr |eft-hand corner of the light reflector apparatus shown

in Fig. 8A and ¥n a detaildd Wesriptidnc prepeeted second preferred
enbodi nent o‘{ | i ht fl ector sap ar,at us, ,manu cture I n_accordance wth

the pPestiRo ths BEP (fyenc 100, g egapted belgw.,

reference is made to the accompanying drawings, in »
which: L QJ

Fig. 1 is a schematic view of an injection
moulding machine for use in manufacturing light

15 reflector apba:atus according to the present
invention: _ _

FPig. 2 is'an exploded, perspective view of -
moulding sections of the injection moulding machine of
Fig. 1: '

20 Fig. 3 illustrates a light-reflecting
flexible sheet which is to be shaped into a reflector
for light_teflector apparatus according to the present
invention; | |

Figs. 4 to 7 are cross-sectional views of the

25 sheet of Fig. 3, and the upper and lower moulding o/
sections of Fig. 2. during various stages of an '
injection moulding operation: _

Fig. BA is a perspective view, a portion of
which is cut away. of trough-shaped light reflector

30 apparatus manufactured in accordance with the present
invention.

| Fig. 8B is an enlarged perspective view of
the lower left-hand corner of the light reflector
apparatus shown in Fig. 8A: and

35 Pig. 9 is an end view of a second preferred
embodiment of light reflector apparatus, manufactured
in accordance with the present invention, for an
electronic flash unit.



The ‘ensui ng description is directed to a particular type of light reflector
apparatus, nanely light reflector apparatus for a photographic flash —
device, and a nmethod of its manufacture, in accordance 5 with the pres@
i nvention. However, it is to be understood that the invention is applic e
to other light reflector apparatus, for exaﬁ‘pl e, as used in autonobile
headl i ghts, flashlights, searchlights, and photographic chem cal flash

apparatus. 10 iy - e i I ows R inipection_noul di ng
machi ne 10, which is to b%%s%nfiﬁnm%s%?r?’#a%?u:ﬁ% ggrﬁ%ﬁﬁ -#8ffect or
appar atus, accorBahyiewlancypeilightensfdectosnaparrptushenagelynent 10

! npl_-_.\g(;_gs an inj ecigh té¥ ledtoribrardti®ifdd WiphotdgriBhic flasn The
injection unit 12 1ncludes, a hopper Zr?%el n which pelletized plastics

material is | oadd®15he WHLMINY, Ao ils MROYLACLHT 20 1P ASEPELARGE er i al
into a heat edsexé¢ithieth@prdennt rinventyioast | Bowesree,i 4k s converted to a

Liquid state Thensgistils dthetdeSivddsids 1Bl 33p198aH8hCEb2behREOUTN 2

check valve 26 into a t1ng pot contarns an 1njectron piston
30. The piston 3D1IRHIALIRFHRIHARNALATUS-i £OF @*APR1ReaAS ¥SedfbRces t he

liquid plastics aptatiordlé Heualightuirldish1ightlse séareh?ighes5akdanpi ng

unit 14. The cl | Lo s }féﬁ]}t n I l,ato which the liquid
pl astics nmateri ?é%%%’t%ﬁ: e&nloallgsggg%#%?itggs’ femal e and nmal e

moul di ng sec®Pons 38 and BdH. rlefrhamardically shows: ponindecthonh is 30
mounted on a st aiédWIPing MAEIhe' 20, WHEYNA6! ¢ be LBeashut epéf nozzle 34

for recel i ng |\ gk de PLAH] o5 TELGIY Slod U SRS s bBhE 0l 745, 46
into a noul di ng Ste psédent.imfmritiott sGeneralilye phet equipgmant »di gn t he
platens 42 and 4f,.{0adl A G Ao GnitVh2 ana a clamping unit 14.
15 The injection unit 12 includes a hoppér 22 in
which pelletized plastics material is loaded. The
hopper 22 funnels the pelletized plastics material
'into a heated extruder 24 wherein the plastics
material is converted to a'liquid state. The extruder
20 24 feeds liquid plastics material through a check
valve 26 into a shooting pot 28, which contains an
injection piston 30. The piston 30, under control of
motorized drive means 32, forces the liquid plastics
material through a shut-off nozzle 34 into the
k; 25 clamping unit 14.

The clamping unit 14 contains a mould 36 into
which the 1iquid'plastics material is injected. The
mould 36 comprises female and male moulding sections
38 and 40, respectively. The section 38, which is

30 mounted on a stationary platen 42, is connected to the
shut-off nozzle 34 for receiving liquid plastics
material from the injection unit 12.

_ The section 40 is mounted on a movable platen
44, which is driven by a ram 46 into a moulding .

35 position. Rails 48 support the platen 44 and align

the platens 42 and 44, to provide accurate mould
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-7- alignment. The clanping unit 14 may also include an ejector (not shown)
for removing the noul ded part fromthe nould 36 after the liquid plastlcs
nate¥|al cool s. The injection noul ding machine 10 described 5 above-is
conyentional and is available froma vari ety of sources, one of which is
Hus@ | nj ection Mol ding Systems Ltd’~Bolton. Ontario, Canada. A Ii ght

ref Mect or apparatus I n accordance mnth the present invention and for use in

an 10 el gp} 44, Didmpidd (RN 13 $53PRAR8dsaTaGa0C pect o apparat us

i ncl udes a I"ast aterrs ousing supporting
the ref I%b?‘bﬂ‘“ T‘H&D‘? eﬁh@mbrf%ptfam g $hehmouddedkpaztt Eoagh for -

reflectiege neabid i 39 fiew Qe tlflegxﬁ@‘ |pqmric%Uha%6:§E&OHSEhEhe mout h of.@ he
trough. Preferabl the, refl ector a %h the light source
in predetermn ned %I%Q%ﬁFt%?ﬂéqqu (ﬁ%%*&ﬂ? PQ GSﬁEé PPdted into a beam
An el Gngahwélnsmanmumrmxmmbds Aviaid abdee fobmt Bevardegr and the ends
of the &Hgéﬁémvfnaé;%“‘m& tlrsolliﬂ%kysnﬁ ec‘ﬁ ﬁchbéﬁi ds of the flash

t ube protrud tics materi,a orne unified with the

ref | ect otY $YRRA [r'iﬂ'ecqqltfrP%Lﬂ‘\ﬁ Qp&aRadan . The reflector is shaped into
its 25 trough-like XigHd gwﬂtemn mprpes:mme ihoackeriaaneeting of liquid

o di 1y 1 O pa b ey SV skl Beld 33 836" @RC0 ¢ ou of the ref | ector
f or @@ dR¥egfkfame fhash rtglidpeﬁd-tlt (mw @(9 describedlt Thel be obvious to
those hawdfoedtdd Iamztmsarztnamefsr Q”MQIQ'i%CEQ?EEGtthQBdfOl lows that
any of a vari of shapes for ht refl egtor apparatus can be forned w
usi ng t e F?’e’a‘c'r# '51‘?2" %oﬁupﬁgt‘é PAGRROFREACEERL- 2. the fenal o™
and nal €rgH n*eﬂme:bucg: maMs i% abhdpéd. likemar espaghi foky the rear and
front swd@Ghs g NGdd HpitdineChd the reflector out
15 through the mouth of the trough. Preferably, the
reflector is shaped_so.that.-ﬁith the light source in
predetermined position, the reflected light is
concentrated into a beam. An elongate flash tube is
disposed in the base of the trough.and the ends of the
20 trough have openings through which respective ends of
the flash tube protrude. .

The plastics material housing is formed and
unified with the reflector by an injection moulding
operation. The reflector is shaped into its

25 trough-like configuration in response to the injecting o/
of liquid plastics material into a mould. The
plastics material is allowed to solidify to form the
housing, which maintains the contour of the reflector
formed during the moulding operation.

30 It will be obvious to those having skill in
the art and from the disclosure that follows that any
of a variety of shapes for light reflector apparatus
can be formed_usihg the teachings of the invention.

Referring now to Fig. 2, the female and male

35 moulding sections, 38 and 40, form respectively the
rear and front surfaces of the light reflector



apparatus. The mal e noul ding section 40. which serves to forma forwardly
facing surface of the light reflector apparatus, includes a projecting
mandrel 56 having a 5 generally-elliptically curved, centrally | ocated i!:
“front-formng surface 57. which forms the trgugh shape of the reflector
apparatus, and a pair of opposed end-form ng surfaces 58 and 59, which form
end wal |l s at correspondi ng ends of the trough shape. 10 Each
end-form ng surfaappasawspri sed of two correspondi ng pl anar sections 58a,

58b d 59 59b, t a, 59a. 59b serve to
orleﬁPate gorrespoagfﬁgcs:%ﬁa)ﬁﬂ#g“%éﬂﬁﬁ¥§%n§FF§&PB §§p gafﬁssﬁfv%ﬂ thgl e
for reflecting |i%gHEm QEfQIﬂGQQ%K;QQﬁﬂ@aBourﬂhseseCtthasliﬁhtandfﬁ@a:mre
obtus® and the Waﬁ&58hm¢ﬁbaa&:‘ioéj%rt.%b”ﬁ&ﬁh}fei?eﬁ?eﬂg{éfh%wa]{ to the

Iongltudlnal axis_of t t femal e ding section
forms a rearward §#1%d aE@rHthhéepF atlyoleeatedt or
appar at us, i ncl ucﬁa@lu'--fﬁqmnmamfalcley SﬂocahédhpﬁbtmentBE todgR $dpe Of

opposed side dra & I un pegt s of the
central portion \EIS%E 6‘-%lor r}'(rteﬁ%ﬁt\ye}l 2 \?grﬁgr?ml B?ﬁ %ggtﬁgné’%&?%g arrows A,
to close and operfRdrforping surtases §8 and; Aa. n’dhlieh36°rlthen¢emllasly

| ocated portion Gt aforresponding @adsdongthectcotigRSsagpeesponds to the

front-form ng,gurface 57 h Q. Likewise,,th de draws
67 and 69 of }ﬁe femal e S§£t35§n§§*§533§§ gﬂﬁéfggpéﬁtfeﬂf§i?ﬂg3ﬁg
end-form ng surfé@@§€§?9ﬂ@&n58P@ﬁnﬂﬁeSﬁstéonﬂuﬁﬁing5%bc¢ndnﬁ9EL smyg

central ly locat edespieldtivedy. amtiel Boctiofsd5845 Sdbossa 6904 ! qggge a

fd hel dd 70. Th
B e o have, B " RARREab Gt RRBORR Ra FLag abR kR s o

provi de cl anpi ng refflector apparatus at an angle for reflecting light.

15 For this purpose, the sections 58a and 59a are obtuse,
and the sections 58D and 59b are approximately
perpendicular to the longitudinal axis of the trough.

The female moulding section 38, which forms a
rearwardly facing housing surface of the light

20 reflector apparatus, includes a fixed, centrally
located portion 65, and a pair of opposed side draws
67 and 69, which are mounted to respective ends of the
central portion 65, for relative movement in the
direction of the arrows A, to close and open the

25 female portion of the mould 36. The centrally located
portion 65 of the female moulding section 38
corresponds to the front-forming surface 57 of the
male section 40. Likewise, the side draws 67 and 69
‘of the female section 38 correspond respectively to

30 the end-forming surfaces 59 and 58 of the male
moulding section 40.

The centrally located portion 65, and the _
side draws 67 and 69 include a plurality of depending
inwardly facing shutoffs and holddown pads 70. The

35 pads 70 have clamping surfaces 70a. the contours of
which are chosen to provide clamping of a



-9- light-reflecting flexible sheet (Fig. 3) about the mandrel 56 in
~discrete predeterm ned zones when the noul.d36 is closed. Referring nowto,
Fi-pN3, there is shown a 5 light-reflecting flexible sheet 72 whi.ch is »
to e shaped by the mandrel 56 into a reflector during an injectionnoul ding
operation. Preferably, the sheet 72qLs alumnium In a photographic flash
application, its front surface, denoted 73, is highly polished to 10 a
mrror-like finish for. reflecting light. |Its back surface, denoted 75,

need not hQigheerefilertingafidxiblet Bheet! (Figat Bycabobiedthent, the sheet 72

may have LcknN@gs ¢ Qf 13 233 sl LLEed sh 72.0f Fig. 3 is cut
f rgm flat ifélalr%ghggt "&t 8@?&%‘ ] ir?flgkﬁgggﬁégbgggfgrsgﬁgpﬁﬁg i ntg t he /%r '
aforenennmmﬁﬁﬂ3§r6§gnlbﬁkéoconfiguration.-Cbntral portion 77 forns the™
trough of the refl geiferringdineit tIFRg." 3,0thedd {bagRowll and 80 forma -

flect | | - ftr F - 20 d
wppatont BLEBH TeRleckiBa 11eRtbln ahnat  ZAwhieR £, E8bccpondi ng
portions shapled bgrthngmnnﬂ&ade§601ntbeanta¢leb:5f.dﬁrlageane i s now made
to Figs. iéﬁh#ﬁ - et | 36 at 25
variogg s?%?ggzépananq é%#ﬁ&gié.ﬁgséénu?gg?ﬁ?¥§%9fh%H§IggﬁégefI2ctor
appar at us/4 A8 Géﬁpﬁﬂ1$ﬁbrgpo# phogpgraphigc£lash appileatiprBaat ed on the
front - for yegd febhtagarfdcel, deaoteddysl, 8 hfghly Peloshedecsurface 57, and

" reS Y W pSSetnG P ARG ook RaS R OGnEY, afa BaREC Vo0 1
l'ight -r ef barface, Henotedu753cneéd hotcbet bpechalllyl tbéated.shown in Fig.
{12 peoual i TRt UgShalgat, ! Rhe’fnastoTicukyheblc el S
it on the& thickness of about .33 millimeter.
The sheet 72 of Fig. 3 is cut from flat
15 sgheet stock into a blank suitable for shaping into .
the aforementioned trough~like configuration.
Central portion 77 forms the trough of the reflector,
and mating pairs of end flaps 79 and 80 form a
reflector end wall, at each end of the trough. For a
20 reason made apparent below, the sheet 72 is somewhat
smaller than corresponding portions of the forming
surfaces of the mandrel 56.
Reference is now made to Figs. 4 to 7
which are cross-sectional views of the mould 36 at ' 7
25 various stages of manufacture. In manufacturing the
flash reflector apparatus, the central portion 77 of
the sheet 72 is first located on the front-forming
surface 57 of the mandrel 56. A pin 82 on the surface
57, and a receiving eccentric pinhole 84 in the sheet
30 72 can be used for locating , the sheet 72 on the
forming surface 57. The polished, light-reflecting,
front surface 73 faces the mandrel 56, as shown in
Fig. b -
To assist in shaping the sheet 72 to the
35 contour of the mandrel 56, it is beneficial topre-bend

and prefold the sheet 72 prior to positioning it on the



%

-10- mandrel 56. This may be done manually or by automatic equi pnent

(not, shown) al ong bend |ines, shown by the dashed lines 72a of Fig. 3. In@
t ke pre-.ending of the sheet 72, it is preferred that its 5 pol i shed o
"surface 73 is slightly open, that is, |less concave, relative to the contour
of the mandrel 56. This prevents SCUffI ng §fgd he surface 73 as the sheet 72
i's brought into intimate contact with the rrandrel 56. 10 Next ,

as is showmn in Fig. 5 the nale noulding section 40 is noved into its

moul di ng positi onmandgel $56¢ infﬂnhﬁscma@fbéfwoﬁam&ﬁadﬁsg dz) by Wen the

gﬁgla?igzl anl gf:daukgﬁahgkdggp@aﬂagﬁ Kgo Pg%&l sﬁ%d sur%abgf 7gh$o
correspondi ng ar e&bOYm bﬁethﬁoﬁ!shﬁﬂnlwsﬂzﬁcﬁfﬁﬁmcﬁt hdd®the or ni ng
surfaces 58 and 58rgh chiengh atreheSEheée 72 sfe\Ms i préférred ¢ me:smet 72

s now. 20 _shaped ord| to t ene cpont our of .t he n
~ Non-cl anped & easpgﬁlfﬁ sﬁ\! f‘?i ﬂ‘g gﬂo?{ﬁ%h |9R?%tfé‘%5r{§b ?MQh t he
form ng surface SEonEnge,Srelne:lvbl tletthEeeonhaur of cthe mandrehchbh. 72 i s

sal | of than the FRE" frevlnekOBOEEERE OB endSENPHEIE' 13 W Y Biiet o

~front-form ng sur ace r-sec
end-f orni ng surf aé@sissbzaughs 6at9hénﬁﬁneﬁe|c%taq§rw¥5u the nandrel
covered by the shggl 72. After the nould36 is closed, heated, liquid 30

pl astics material, denoted, 88, (Figs, 6 and 7 : | cted nder pressure
through the @zzle [ERR] | Fﬁtt’hég éﬂ‘a?g ;B tgggggt g Bai nst the

" back surface 75 ﬁoﬂm@sect!ﬂn 40cipl movedsineoclitalmdB &mgeads across
t he~back surface gﬁsiﬂo pﬁnﬁ&?”ﬂﬂe hﬁ“ﬁgg ?53 gﬁgol‘§ gpg% of the
ons 8

sheet 72 agai nst e uncov drel 56.
Pressure reli ef o When the mou1d3 is closed. the holddown pads 70

engage the back surface 75 of the sheet 72 and clamp
15 isolated small zones of its polished surface 73 to ¢
corresponding areas on the front-forming surface 57
and the end-forming surfaces 58 and 59 of the mandrel
56. .
As 18 shown in Fig. 5, the gheet 72 18 now.
20  shaped according to the general contour of the
mandrel 56. Non-clamped areas of the sheet 72 may
not be in intimate contact with the forming surface
57. Fig. 5 also illustrates that, because the sheet
72 is smaller than the mandrel 56, border, or
25 peripheral, portions of the front-forming surface 57,
and the planar sections 58b, 59b of the end-forming
surfaces 58 and 59 of the mandrel 56, denoted 86, are
not covered by the sheet 72.
After the mould 36 is closed, heated, liquid
30 plastics material, denoted 88 (Figs. 6 and 7), is in-
jected under pressure through the nozzle 34 into the
female moulding section 38 against the back surface 75
of the sheet 72. The plastics material 88 spreads
across the back surface 75 and lips around outer edges,
35 denoted 90, of the sheet 72 against the uncovered peri-
pheral portions 86 of the mandrel 56. Pressure relief
means (not shown) sre provided for removal of alr trapped



means (not shown) are provided for renoval of air trapped -11- in the’
no 36. As the nould 36 fills with plastics naterial 88, the sheet 72 is

su tted to progressively increas- ing forces on its back surface 75. "o
Th forces press 5 the light-reflecting surface 73 of the sheet 72 into
intinate contact with the nmandrel «aS shown in Figs. 6 and 7. The

I nti mte contact between the sheet and the mandrel 56 shapes the

light-reflecting, front surface 73 precisely 10 according to the contour
of the mabdr ¢heSfioul&udh.contact al so seal s the boundary between the edges

90 of the sheet 74 apflol e iANgECh: Pa WIME, oIl il 88 I

prevent ed fron1|e % ween~the mand and the sheet 72 onto the_ g§
li ght - r ef B8t thg, Sheefit 7T3uifagebjectes E%IEEQﬁQ&ﬁ%FYﬁ%ﬁniQﬁfqﬁﬁa sheet 7¥to
the mandreg SQopeeeroholthaabknsurﬂecalasr|m5ema1£ur¢ésEgbesuc>the moul d

ash aratus can e e having a wide.variety of shapes
vmtt14 FﬁghhiﬂbF H&tiﬂsfﬁg€ffs°n§§3°Ethg Fhﬁeto72p$§§9|cs materi a
Fig. 6 lIuuaﬂuamnschhmammuhd:aﬁchheﬁanarui strtualbho&hllad with plastics

il Ted wi ﬁQ“pFégt. T hBLEARA BoRENRE PRCURER Khel”, SRS L cec

to 25 hsheet Ehg mandried ﬁﬁashnpesnﬁhcrlal 88 is cool- ed quickly

b th d 38 b t sh .
Tg 8a55|ng #gke&eEQEE!QBﬁB !rBﬁ%ahﬁrEHHE 739R§§81;§T thdyauﬁapfogfthz own

f el se@ECOTANE $O t?ﬁe°9ﬂ§9“§r8%gtgF wAndrel,pl-t n8MChoved away from
their respontiacd edge skaillle thenbouhdpoyt betwéént thepedgededd enal e portion

of the noysd t3e oheds 7&Aaﬁadt§5 mbha%bmase t 0Rub) 2pPageilgct or apparatus'/
after it is renoved fromthe npul_d
material 88 is prevented from lesking

between the mandrel 56 and the sheet 72 onto the
15 1light-reflecting, front surface 73. By selectively :
clamping the sheet 72 to the mandrel 56 prior to
injecting the plastics material 88 into the mould 36,
flash reflector apparatus can be made having a wide
variety of shapes with the light-reflecting surface
20 173 being free of plastics material. Fig. 6 illustrates
' the mould 36 when it is partially filled with plastics
material 88, and Fig. 7 illustrates the mould 36 when
it is completely filled with the plastics material. _
Next, the plastics material 88 is caused to h;
25 harden by cooling it. The plastics material 88 is cool-
ed quickly by passing water through the female mouldlng
section 38 by means not shown.
To open the mould 36, the male moulding
section 40 is withdrawn from the female section 38.
30 The side draws 67 and 69 are then moved away from
their respective ends of the central portion 65 to
open the female portion of the mould 36.
' Figs. 8A and 8B illustrate the flash
reflector apparatus after it is removed from the mould
35 36. The reflector apparatus is in the form of an
open trough and comprises a reflector lining the




35 - 36. The reflector apparatus is in the formof an open trough and .
conprises a reflector lining the -12- inner face of the trough and

har dened  pl astics material housing 91 supporting the reflector. The )
tTeflector consists of the sheet 72. which is now shaped according to t
contour of the nmandrel 56. 5 The housing 932tonprises a concave supporting
body 92, overlying the back surface 75 of the sheet 72, and a lip 94.

integral with t . and.contl u i thy apdisurr ' t he outer
edges 90 of theq§H§§?*?%%*f%eqpﬁpgghgygaggxi ehgﬁggégé éﬁ%#ﬂs t he body
92, so .10 that tMAtesiad: hppsiagndinsuppesting: hhesrepteetoBed e t he

con:-}:g:{. of th fﬁzﬁire@to%g?wsiiﬁﬁst GV lm_ful tdhEGBO'PSIa{lﬁfélh p?giwgtsh% ihn :he
suppsttiing oay expaose se re (0] € DaC rrace (0] e shnee
TP ch ver o L alRad By conding Baoheosabeouranf, B8 ATRA/SL Aer 36 vas

cl osed. An elsctThenilmueiagh 9dnicompedskeavangoncavghsuppétetngrbatipat us
102, manufactur ' rglan ] t 9achen o] e

i nvention. is s?grv{dmﬂlyﬁq@? t?‘%fsgg#e%grﬁtkgsgf 9?i gﬁt g‘rﬁeef%%%ﬁ(e;r%' Bﬁr?&ataus 102 20
simlar to el engrks % |ii°3r?ﬁrr‘éf WathotheBef¥: <. oPnE; g@n'ai@fm JEHB £ i ed
bé_ li ke nuhrreral %ndﬁ%tﬁﬂ@ﬂf 'nﬂ}i_nljoéhbn]?ltxberbEGQeef 9each thessheex! 7@) |1 105
ajacenttetr e I t . r P Ve o, ecelve a

i hah tube 106 B 13p S1° crsd' che shghe z%ﬁ%@??éﬁﬁ% 5500, %0 9,
resilient. plastthas mixeesihgetb72dde madntainedchndthe oshare eaused hihe
light reflector wgppaioiteur 92CRNE" ndaaré28sexagpdagf tRe o1 iy of the

o PP S Ao SabRang §g, SHoghi, ARbRIF R s 47070 2
central portion ekipdsieorthosepareasgofhtéheubackOsnrfase! 7&nef ytie astesett he
tube 106 agai nstygt kg idndlfer'e®thampe@Inyith@CRolddown pads 70 while
15 the mould 36 was closed. o
An eiectrqnic flash unit 100 having a light
reflector apparatus 102, manufactured in accordance
with the teachings of the present invention, is shown
in Pig. 9. Elements of light reflector apparatus 102
20 similar to elements of light reflector apparatus of
Fig. 8 are identified by like numerals. An opening
104 in the base of each flash end wall 105 adjacent
the trough of the light reflector apparatus serves to
‘receive a flash tube 106. ' o
. 25 The tube 106 is supported at each end by a
resilient, plastics material bridge 108. As viewed
from the end of the light reflector apparatus, each
bridge 108 extends from one side of the reflector'
apparatus to the other side, and is integrally
30 attached at each end to an end wall 105. The bridge
108, which includes a cradle-shaped central portion
109 for supporting the tube 106, resiliently biases
the tube 106 against the light-reflecting surface 73
of the sheet 72. The bridge 108 can accommodate
35 variations in tube diameter. and assures centring of



of the sheet 72. The bridge 108 can accommodate 35 variations in tube

di aneter, .and assures centring of -13- the tube 106 in the base of the
tr h. Each opening 104 and bridge 108 is provided by appropriate - Ve
fdgggtion of the nmould 36. The bridg$ i s bounded by two openi ngs. one of
whih is the opening 104 and the 5 0ther is an opening 104'. The openings

- 104. 104' are forned by pads (not shown) on the side draws 67 and 69 which

excl ude len@ui I [ ekl ré ul dg The
under | yi r?hgsﬁqggr ??ﬁ ggogﬁhgghﬁc?ﬁdg‘wa‘r’l 1 ngefﬁt%pﬁl s"ggcat ed to expose
g&r? gP éoéo Bi

t he backt ebFid BRO¥ided bR ARRIORE Ffiticent the tube 106,. The
apert ur e tbtfacdonbetf cheesodydcBe0pi Phie t b Ha¢é ebe Wourdded Wy ace 75 by a4

120" b ov 3, °pBRRIE? Bhe Be PELEETES PHER SRedted MO Yhedne " Anct o e
(not sho®itheroisappl PPRBLAGL 104’ ¢ r i Theropenings a4 dikaLt [are o t he sheet
Fi gger apeatr o R A o o 4 R S T ot Fector for
;LIg?g£t§§§%§rgggéﬁdgh?§qﬁﬁ ?ggfggig%?ﬂﬁﬁé5£?¥ié 9 %Rfyer el ectrode. -
PoIycarbunaﬂdinggpseﬁsﬁssold bykthe Nbbay_Chenifalthnpany ?f ri}ézgr{ghQS.
Eﬁ{‘{‘%;tvini i 5 miif acpabRLOTRG edppsPing Bhde P ACIIBUL e ed to about
290C HhasBRELEGP; $40 1pcatsd: thseXpose the PASK SREEAS& % 9foter for the
noul di ngaoperaibanofheheashegt 72 ssdjatoneinche ttulse 1x0d.0wrHeow rate. This
= S anugUERe ity pHE HESeEndd, LU LSRRG O e 0L 05
56, as tkBeppusfpes WAt byialhelddeyrcrad (meb ahewnduini th® |t has been
found thaemhlle mOG285iAG Béction 38. The aperture 110 provides
15 an area for eiecttically connecting a trigger '
transformer (not shown) for applying a tube triggering
voltage directly to the sheet 72. Thus, the sheet 72
serves both as a light reflector and as a tube trigger
electrode. U.S. Patent No. 3,484,597 discloses a
20 reflector for. an electronic flash unit that also
serves as a tube t;igger-electrode;
Polycarbonate M39-6823, sold by the Mobay
Chemical Company of Pittsburgh, Pennsylvania under the
trademark Merlon, is a plastics material ideally
25 suited to this manufacturing operation. This ()
polycarboné:e, heated to about 290°C and pressurizead
at about 45 kilograms per square centimeter for the
moulding opération. has a high viscosity and, thus, a
low flow rate. This is advantageous as it serves to
30 further assure that the plastics material does not
leak to between the polished surface 73 and the
mandrel 56, as the plastics material is injected into
the mould 36. It has been found that the location at
_which plastics material 88 is injected into the mould
35 36 against'thg surface 75 is not particularly critical.



surface. 75 is not particularly critical. -14- By using a cool ant he

Rl astics material .is hardened sufficiently within | ess than 20 seconds two,

+ allow the mould 36 to be opened. Full curing,of the plastics materi al
probably occurs wi thin about 24 5 hours. Upon hardening, this polycarbonate
has a high creep resistance and thus maintains the reflector in its desired

slhape- ATL urth_e{ advant aggyOﬁsihbzgpebarfﬁbpnﬂf iﬁa’édﬂaésdiﬂade‘i:li{a@ qts}vely
cl ear. us, it _nore readily, Si e at pr.oduced resulting froma
light flash. A sPPFFePﬁﬁt ﬁak*‘aagaﬂ#igegﬁwirr?ﬁem than 40, 4e6o0ds &R, (h s
polyggybonate caalBewusbe monldnkéngoabé| epénedyerfull wumdng (afotthehown) .
The mdul d 36 can i sfor ' t ' ' with the
nousi ng 91 ConvEaLERtry, SAEEFLRE’ pEBSABEY el SN Y 1 0 by

pl astics materd aROHFRgesUBBN BaFdening. (Ehie ROI¥RAGDANAtLLE ik ac Bighi ng

}oosi tion. hA }‘urkt beéebeabHiEthﬁcéh&ﬁdfﬁm rﬁé{riw{jm tmiaaf e feTt oS ia f][esnelh
ens or the likeggan : c wi thin the wi ndowformng portion of suc
a noul d so that é%g &P% g&?cgﬁaég'nnulded around or integrally with the

| ens. Reference is direct3dfusther adyenvage, of ihispelygasnbonatieondsNo.

8524732 25 30 35thatClhidi i felatively &Fé4Pd Ofnd@Ki 9 ndr¥irdadfil1iget or
apparat us Sa%% nsggggpggggrhgéggﬁroduced resulting from a light flash.
. A still further advantage offered by its
clarity is that this polycarbonate can be used for
making a flash covering window (not shown). The mould
36 can be configured for making the window integral
15 with the housing 91. Conveniently, the window is
connected to the housing 91 by plastics material
hinges so as readily to be swung into a tube-covering
position. A further feature is that flash diffusing
means such as a fresnel lens or the like can be placed
20 within the window-forming portion of such a mould so
that the window can be moulded around or integrally
with the lens.
.Reference is directed to our _ copending

divisional Application No. 85X #3322

whi ch plastics material 88 is injected into the nould 35 36 agai nst@e

-/
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35



%
a)placing a flexible material having a 5 light-reflecting surface adjacent -
a form ng surface having contours arranged to formthe Ilght-reflecting

sur-face of the flexible material into a shape ght into a,’?
be@ b) enclosing the material in _a noul ding m Lﬂ'mmﬁm i on of which
S I ned by the form ng surface; %5 i njecting*l1qu sties materi al
under pressure into the chanber against a rear surface of the flexible '
material o$9iAs tO press the light-reflecting surface into intimte contact
with the ng surface 15 to shape the material to the contours of the

form ng burface: Arethod R Making kighty cefiliecsornappagatus form a sol.id

housi ng ggﬂdnﬁétﬁ&@ émprBdidgce of the flexible material to maintain g@e
shape. od as claln§$ in claim1l1, including clanping

20
dlscretea%Bkéglﬁﬁ Tréﬁ?*igh%nﬂ??ﬁﬁkﬂ aviRg @st the forming surface whereby
t he flSexl bkt metlecting meacaachdjaamapcfogmmgahhrfaeeordi ng to that of

e ot porh8d184" O EoPEd Yridhd P iffea hedlt 1ghel DR eRLAR PG TRICTI A - S

A nmet hod. as_cTal ne al m ng Surface is of area
larger tHEREER %?e%h%fﬂ(??é{‘ﬂeeﬂafﬂ%'ﬁ?&t 4Bt a;8BaPReEPLexi bl e naterial is
| ocat ed pefléet g nlhgnsur:ﬂacea twramyg pl acement, 30 intimate contact

Servi ng 'P?té*?ﬁiv‘%%{*?? t““‘e‘{“ﬁf'ﬁf“&ﬁ% Slpbkog o sur'face

astlics material ont
| i ghttOr PR i%goemiee}b byhdiedSorming: surfacat edges of the

fIheXI bl ecyeigjectineriidigid Cpﬁ?s%ﬁifm:tdigafﬂ %’d'@bepﬂflﬁbﬁ’ﬁk@ H\ its fornmed

appar at @ﬂ%é&%ﬁ%};ﬁ%ﬂ*ﬁ%&eﬁ% 5235804 5Ben Dot eronce to Bigs ™7

to 7 of flexiklermates daWand® press the light-reflecting

' surface into intimate contact with the forming surface

15 to shape the material to the contours of the forming
surface; and '

d) solidifying the plastics material to form a solid
housing against the rear surface of the flexible
material to maintain the shape. '

20 2 A method as claimed in claim 1, including
clamping discrete zones of the flexible material
against the forming surface whereby the flexible
material is retained in a shape generally according to
that of the forming surface prior to the injection of

25 the plastics material. o’/
3 A method as claimed in claim 1 or 2, wherein
the forming surface is of area larger than the area of
the flexible material and the flexible material is
located on the forming surface during placement,

30 intimate contact created between the light-reflecting
surface and the forming surface serving to prevent
leakage of the plastics material onto the
light-reflecting surface. whereby a shoulder is
created at edges of the flexible material serving to

35 retain the flexible material in its formed shape.
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5" .Light reflector apparatus for reflecting light 5 froma source
into a beam manufactured by a nethod as clainmed in any one of—ctains 1 to

4f including flexible material having a reflecij formed
the desired shape, and a plastics materi al houummmm nﬂmﬂn cont act
M

t he ot her surface of 10 the flexible materralc¢ s ht reflector
apparatus as clained in claimb5, wherei he housi ng has shoul ders engagi ng
edges of the flexible material for ret@i*®ng the flexible material inits

fornmed shape. 15 7 Li ght reflector apparatus as clained in claim

5 or 6, wherein thg housing |] eset €35, L0~ L,Ag a
bri dge/portion of ghe housgngee%ﬁ% %Ff@ggﬂgﬁ#%#%ﬁﬁ%éfﬁdgﬁggﬁ%Fgﬁgﬁghg
f1exi bl e and i nt egPRPaRAtHSt PabsEaat ¥ As thareisbafereadescsideds withe 20

bridge portion seryefgréfAcectdi Pigs!1oté T Cthe Vit compRXydR@s dravugs, one
of said apertures, 2in contﬁct ﬁnt rihe reflective surface gf the flex|ble
material . 8 A light PEERECTRFLSDRST ARRATARRS HA% N85 et 1ng 4B or e
descri bed wif h ref fremce sounce ist@5s beam; |namifattrrrddn Uy @s m@Ahadd 8B of
t he acconpanying d | ; | est | o fl p i.icl udi ng
a light reflector %?g’g?g?ﬂggaénc?%%r%gjﬁfaéﬁﬂoﬁs C]T ﬁsﬁS&% ld?fr‘?g?
substantially as h&t8Fhbéporatesiat i heving a reflgativerapdece 8dand as

illustrated in Fi gfofheanindd the @esired swape g shdfa iflastey markrial
draw ngs. housing in intimate contact with the other surface of
10 the flexible material.
6 Light reflector apparatus as claimed in claim
5, wherein the housing has shoulders engaging edges
of the flexible material for retaining the flexible
material in its formed shape. ' .
15 7 Ligh% reflector apparatus as claimed in claim
5 or 6, wherein the housing includes two apertures to-
gether “.unding a bridge portion of the housing, the
bridge portion being resiliently flexible and integral
with the remainder of the housing at its ends, the
20 bridge portion serving to retain a light source, which
extends through one of said apertures, in contact with
the reflective surface of the flexible material.
\vé 8 A light reflector apparatus substantially as
hereinbefore described with reference to and as
25 illustrated in Figs 8A and 8B of the accompanying
drawings.

—/

9 An electronic flash apparatus including a
light reflector apparatus as claimed in any of claims
5 to 8 and substantially as hereinbefore described

30 with reference to and as illustrated in Figs 8A and
8B as modified by Fig 9 of the accompanying drawings.




