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15 message or display provided thereby may be selectively
changed in a short period of time with a minimal amount

of difficulty.

Background of the Invention
20 Illuminated signs are well known in the prior art.

One of the most common forms of illuminated signage are
neon signs which are frequently used in Dbars,
restaurants, and retail stores. Though these neon signs
- present an eye-catching message or display due to their

25 use of brightly illuminated colors, the message or
display provided by such signs cannot be altered in any
manner. In this respect, neon signs are formed by one or
more elondgate glass tubes which are permanently shaped
into a desired pattern.

30 There is also known in the prior art illuminated
signs wherein the message or display provided thereby may
be modified as desired. However, these prior art signs
ére typically constructed in a manner wherein the
illuminated message or display does not have the visual,

35 eye-catching appeal of the more brightly colored and
illuminated neon signs. Additionally, the process of
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and is suitable for frictionally retaining the glass or
crystal bar, such device lacks efficiency in blocking the
transmission of light from the box once the crystal or
20 glass bar is removed. Accordingly, with the Tarallo
device it would be necessary to change the cloth between

the plates each time the sign is modified.
Later devices such as those described in Richard,
U.S. Patent No. 3,780,695 entitled WORK SCHEDULING
25 APPARATUS and Rivkin, U.S. Patent No. 2,149,363 entitled
ADVERTISING AND EDUCATIONAL DEVICE include a singular
piece of materJ.al of rubber material in place of the
cloth as descrz.bed in Tarallo above. A singular piece of
material with a plurality of cross-shaped slits, all have
30 a functional purpose of a blockage of light from the
apertures that do not currently hold a luminescent peg
and frictional retention of the peg once it is inserted.
The problems encountered with such devices relate to the
removal of the peg to modify the sign and the deformation
35 of cross-slits thus leaving an opening where the slit and
the material once met. Even the most minimal separation
~of the slit materjal will leak pinholes of light. The
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intersecting. When the slit material fails to meet
together tightly, the crossing or intersecting point of
the slits of the first and second diaphragms will leek
light.

20 Accordingly, there is a great need in the art for a
changeable sign utilizing luminous pegs that once the
pegs are removed, there is no leakage of light through
the diaphragm(s). The blockage of light is important to
the overall appearance of the signage as white light

25 emanating through the unused apertures, distracts from
the physical appearance of the signage.

= Summary of the Invention

In accordance with a first embodiment of the present

30 invention, there  is provided an illuminated sign
comprising a housing which defines an opening and
includes a light source disposed therewithin. Attached

to the housing is a display assembly which covers the
opening. The display assembly itself comprises a

35 perforated outer plate which defines front and back
surfaces, and includes a plurality of apertures disposed
therein. Secured to the back surface of the outer plate



to the housing is a display assenbly which covers the openi ng. The,
display assenbly -itself conprises a 35 perforated outer plate which

defi nes fworsose® back surfaces, and includes a plural peynso7@e$t ures
di sposed therein. Secured to the back surface of the outer plate
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-4- is a flexible, opaque di aphragm The di aphragm which is

preferably fahs |apsgt1@ghm@p bphfae, dhaﬁhﬂdgﬁ a Me/dlddhtragm, %hidd ig which
are die-cut therein re all i ve ones: of
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change the design or nessage,_ the aphragm constricts Iocklng
any passage dfagh gthharaki A8 Fhe 11115’65%?59@ sign, &%@él%ér%éﬁﬂﬁéurat i on
of light and fc@iﬁi]g{] Tty tbegslaslehtam?asedeﬁhrﬁ% pegs withikhendi spl ay

assenbly attaghed to t 1e Si urt her r erforated
i nner pl ate \)Bﬁ'r%?nl “H’gé(cﬂ?‘gﬁ'ngﬁ t?}%gﬁ%lgﬁ q‘%da%ﬁﬁﬁﬁég in the
di aphragmi s ax&ptw dﬁllcblﬂtV\Eh@l passageecofabilghtit Eropl aheslight Eoaricener

pl ate |tself o¢%§SE€ Pé g{:{ﬁ_g o%fa ‘?{e%%xf‘tser pl'g;' sg‘?ﬁgﬁ {__ng gie%ﬁwhi ch
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possible to change the configuration of 1light
transmitting pegs as often as desired.
~ The display assembly attached to the housing may

20 further comprise a perforated inner plate which is
secured to the diaphragm in a manner wherein the
diaphragm is captured between the inner and outer plates.
The inner plate itself includes a plurality of apertures

. disposed therein which are aligned with respective ones

25 of the apertures of the outer plate and slits of the
diaphragm. In this respect, each of the pegs is
extensible through respective ones of the apertures of
the outer and inner plates and slits of the diaphragm
which are aligned with each other.

30 The pegs included with the display assembly each
preferably comprise a cylindrically shaped shank portion
defining first and second ends. Formed on the first end
of the shank portion is an enlarged head portion, while
extending axially from the second end of the shank

35 portion is a reduced diameter piercing portion. Each of
the pegs is sized and configured such that when fully
inserted into the display assembly, the head portion is



preferably conprise a cylindrically shaped shank portion defining first

and second ends. Forned on the first end of the shank portion is an

enl arged hewe gs@edgoon, whil e extending axially fromthe raooshranssof
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In the first embodiment, the outer plate is
preferably fabricated from an opaque material which may
be provided in any one of a variety of different colors,
20 but will typically be provided in a black color.
Additionally, the pegs which are inserted into the
displéy assembly are provided in a multitude of colors,
with the corresponding aperture and slit patterns within
the outer and inner plates and diaphragm allowing the
25 ©pegs to be arranged in any one of a wide variety'of
different patterns. Since the piercing portions of the
pegs protrude beyond the inner ©plate, light is
. transmitted from the light source to the head portions of
the pegs via the pierciné portions and shank portions
30 thereof, thus providing a brightly illuminated and
colorful, eye-catching display on a dark background. The
housing may further be provided with a generally planar
display surface adjacent the display assembly for
providing a back-lit sign face messége or display which
35 corresponds to that provided by the head portions of the
pegs arranged within the display assembly.
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providing a brightly illum nated and colorful, eye-catching display on
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the | nnegI andeﬁthbﬁrlnﬂlnﬁ:tas %S@egéréblﬁofabﬁﬁhaaéﬁ aﬂﬁognead ¥tahsp aeénet1 her .
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whi ch are Secureée am nar | uxtaposi 0 each Ot her first
and second di ephpdgmemeem:(eaéhrtherudenelude an overlay which is

applied to the front surface of the outer plate, the pegs

being extensible through the overlay and respective ones

of the apertures of the inner and outer plates and slits
20 which are aligned with each other.

In accordance with a third embodiment of the present
invention, there is provided an illuminated sign which is
substantially similar to that described in relation to .
the first embodiment, but wherein the diaphragm comprises |

25 first and second flexible, opaque diaphragm sheets which
are secured in laminar juxtaposition to each other. The
first and second diaphragm sheets each include a
plurality of linearly extending slits dispdsed therein
which are aligned with each other and respective ones of

30 the apertures of the outer plate. The slits are arranged
in the first and second diaphragm sheets in a manner
wherein each pair of aligned slits bisect each other in
a cross-shaped pattern. The slits of each aligned pair
are adapted to ‘frictionally retain the pegs within the

35 display assembly when the pegs are extended therethrough,
and block the passage of light from the light source



plurality of linearly extending slits disposed therein whi ch are
aligned with each other and respective ones of 30 the apertures of the

outer platewO9sm6da¢9 ts are arranged in the first and secopcr/gsemagmom
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fail to close completely after the deformation caused by

the insertion of a light transmitting peg. The apertures

which are located on the inner plate and in alignment

20 with the apertures of the front plate are of a slightly

. greater diameter than the apertures of the front plate to

allow room for expansion of the flexible -diaphragms

around the light transmitting pegs and to aid in the

frictional retention of the pegs within the display

25 assembly when the pegs are extended therethrough.

Brief Description of the Drawings

Theé;, as well as other features of the present

invention, will become more apparent upon reference to
30 the drawings wherein:

Figure 1 .is a front perspective view of an
illuminated sign constructed in accordance with a first
embodiment of the present invention;

. Figure 2 is a partial perspective view of the
35 display assembly included with the sign shown in
- Figure 1;
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of the present i nvention, will become nore apparent upon reference to
30 the diwossgsmeoherein: Figure 1 is a front perspefikdiayigew Of
an i 1'lum nated sign constructed in accordance with a first '

enbodi nent of the present invention; -a~ Figure 2 is a partial
perspective view of the 35 display assen%l y included with the sign
shown in Fi gupgghre 3 is &'Bal¥ ¥4 @%ploded view illustrating the
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extended throu Eglggl\é%er@a%%j % ﬁ%ﬂhﬁ ngr g’t”e& [§| at gs ang%dl apﬁragm of
the display aé é#ﬂtyfat}gg the F“@I’F@IB |J§!a"ﬂa¥f€h alPexbioned efewthe the

display 10 agsaphragel oFn tHd udisplsy EBQEmBQQSHﬂéCtﬁ%ﬂl%&EO&ﬁéﬂCQ
wth a second_e d| rrent of, the resent gure 7is a

i nven
perspective vit Sk anFOitthynghpag 1s "tfi?q rﬁ?%ﬁf‘eﬂ‘m‘i%i he di spl ay
assenmbly shown in mguEiegLB eig a s:.de efe'gutﬁoﬁals wewexptodediygrw of an

i1l um nated | et ter .includin di,spl ass copstructed 1n

accor dance w FﬁaPﬁ8'1§§é8ﬁdpgﬁng| ﬁfmdeg %Xrouggingh%em@ FE ﬁn%e’rg’ﬂ%& i ve

view il |l ustraperdoaated plates and diaphragm of the display assembly;
15 Figure 6 is a partial exploded view of the display

assembly of an illuminated sign constructed in accordance
with a second embodiment of the present invention;

Figure 7 is a perspective view of an overlay which
may be included with the display assembly shown J.n

20 Figure 6;

Figure 8 is an exploded view of an illuminated
letter including the display assembly constructed in
accordance with the second embodiment;

Figure 9 is a perspective view illustrating an

25 exemplary manner in which multiple illuminated letters
including the display assembly constructed in accordance
with the second embodiment may be combined to form a
sign; - |

Figure 10 is a front perspective view of an

30 . illuminated sign similar to that shown in Figure 1, but
further including a back-1lit sign face message or display
adjacent the display assembly;

Figure 11 is a partial exploded view illustrating
the inner and outer perforated plates and first and

- 35 second diaphragm sheets including the off-set or
staggered vertical slits of the display assembly of the
fourth embodiment;



25 exenplary manner in which nultiple illunmnated letters i ncl udi ng

t he di splay assenbl y- constructed in accordance with the second

enbodi ment WO/9884€bHnbi ned to forma si gn; Fi gurRCT/US97/14228 a
front perspective view of an 30 illumnated sign simlar to that shown
in Figure 1, but further including a baek=lit sign face nessage or

di spl ay adj acent the display - -assenbly; Figure 11 is a parti al

exptoded view ill ustFagimg 12at Hes i aneseem:n:bmulptarmﬂﬂf or ehecdapayt egiawd
first and 35 a sk S 3 off-set, oy .
Elg?vg P?t'la 9?5@%%8“ ﬁgl: %ﬁm yl t aphra% u?l??\eL in

staggered vertiT asse

enbodi nent : accyrdenrecasicth the fourth embodlment of the present
PCT/ US97/ 14228 ; ?ventlon, - 9- Figure 12a is
a section partia cut - away Vi ew showi ng a vertical slit in the first

di aphragm sieet in Figygeoddhndé @i PRItHAl o @ubrasfbiivnishawing phesent
invention; 5 yertiEhOUied ik?bihs t@leoaééd:@hd  apiimi| SPESBOW R dCa.

verti cal sllt in the second diaphra of f - tical axis in
accordance wi t hVeRELFBL ARLB b & ace Wltt%éhﬁr é@éﬁ?hlmpﬁﬂnt of

Figure 12c is atp@rprékentuinaeayivnew of vertical 10 slit as shown in

Figure 12a but which.additignally i.ncludes .the vert.ical sl | t of Fj gure
12b shown in phanton*':j UL ?2 eéich spaftﬂ'gllng A argy Ve‘leé'f i
verti cal a>1i03 slitn axcehdamceini tRigumee f dida hbatbodhient aﬂdiﬁnmm]a]spnt

I nvent.i on; rit Y how the

subst ance of F| gucr:Jéuqégutrbﬁ? ]‘?%CF% ona yﬁ |Ez)|ncF§‘§§'1 W?%b éﬁ%ﬁrlorﬁtpr}g@?tf%xp at ed
plate and a si iglithagach usbit Heeing Off‘%bmehatmwl'gala mexticahcaxisiance
wth the fourthin ac€5PQ8h8BMrith EB@ RO&TRM! e}n{i‘: CA e Shge 13

Is a front perspective view of a nodified l'um nat e sign c%ns%ructed,
in accordance WRYERREOR; present invention wherein the housing cabinet

i ncludes 15 - Figure 12d is a partial, cut-away view showing the
substance of Figure 12c but additionally including the
front perforated plate and a single aperture therein
about a vertical axis in accordance with the fourth.
embodiment of the present invention;

20 Figure 13 is a front perspective view of a modified
illuminated sign constructed, in accordance with the
present invention wherein the housing cabinet includes
side openings for easy modification of the display
assembly;

25 Figure 14 is a side cross-sectional view of the
display signage including the front plexiglass and
display assembly interfacing with the cabinet housing;

Figure 1l4a is a cut-away perspective view of the
plexiglass'retainer track being inserted onto the upper

30 lip of the housing cabinet;

Figure 15 is a front perspective view of the
modified illuminated sign showing the two-piece display
assembly exploded out of the cabinet housing; and .

Figure 16 is a cut-away side perspective view

35 showing the interface of the two piece display assembly.



si de openings for easy nodification of the display assenmbly; 25
Figure 14 is a side cross-sectional view of the di spl ay signage
i ncl udi ng woesesent pl exi gl ass and di splay assenbly i ntpefosimgis th
t he cabi net housi ng; Figure 14a is a cut-away perspective view of
t he pl exi gl ass retainer track being inggerted onto the upper 30 |ip of
t he housi ng cabi net; Figure 15 is a front perspective view of the

modi fied illum ngeich e m&zm 6f\DElPé epfefléfpé@ysmhoaﬁéml y
expl oded out of € cabrnet housing gure 'S, a cut-away
si de perspective vﬁ@ﬁqy;lqguﬂMWqurﬁ??rﬁEﬂW%EQSdWh?ﬁélﬁmbhﬁl§b@WHP§§Iay

assenbl y. areEb28pPP68es of illustratin referred embodlments of
PCT/ US97/ 14228 8§ Ip

Description offPehePEREPRF PSRRI heRPLY - and noﬁefg?’r'l P@’WQ% ?ﬁe
drawi ngs wher diimitthimgsitine sgme, Figueef lopepspposévedy illustratesgan

et r o0, TRt oighs ! E95BELLEYGRT 0 BRLXroRRET AR 5,

pur poses of 5 i ng ure 1 peérspec
i |l um nat ed smgmsmoemmmshmuuﬁe@ﬁ mh&cpwﬁsanaeinehtaon. Lior theefibodtnent

of the presen I h '
conprises a r%% ang&%ﬂﬁ1 trhécgsn ured haﬁggp wﬁlcﬁg?ﬁéﬁgaégr%y
general |l y p|aw@mfymunﬁﬁanM§4n91ﬂ%uﬂh#thqusu eﬁaﬂ?@eéﬂléﬂdphgnar

i A R et e
i tudi y _ex i i each have ‘a hei exceedi n a
of the |aterally é?@enggﬂ EPQ%R&E#X 1gxtending ?*ﬁﬁé%ﬁgﬁi dérer al Fhe ]

:_ shaplefl fl angedn@arﬂudiman&yf (Ex‘ﬁﬂhdlﬁ'xg ailmh at]Jlles Qust @hcﬁdﬂavbharﬁﬁight'rhe:

aterally extendin 16, eac clude a.flange.portion_.20

ext ondi ng SSHRE FHAY\FF b PRI SEfefaindSEaBralis iR

out er edges ofaﬁdhensﬂddwahl genérahhyl Lrshaped dillanrgd Ipertiornf Ha&nferpedt i ons

18, 20 extgndi t I c a 20 n t he

housing 1 5 &%%n4“¥ﬁ§iéwger Hﬁyklkh%ﬁl ﬁou&#ﬁ?]é?#%P%EE§ h?ggéé%gé

The |ight souﬁé@lezmld@wﬂrﬁ sKachnintbidpite flypgefpartien 20 extending
perpendicularly inward from the outer edge thereof. The

outer edges of the sidewalls 16, and in particular the
flange portions 18, 20 extending therealong, cumulatively
20 define an opening 22 of the housing 12.
Disposed within the housing 12 is a light source 24.
The light source 24 comprises an elongate light fixture
26 which is attached to the back wall 14 of the housing
12. Threadably received into sockets extending from the
25 1light fixture 26 are a plurality of light bulbs 28.
Electrical current is provided to the light bulbs 28 by
an electrical cord 30 which extends from the 1light
fixture 26 and through one of the longitudinally
extending sidewalls 16 of the housing 12. It will be
30 recognized that alternative 1light sources, such as
fluorescent tubes, may be substituted for the light bulbs
28 previously described. One contemplated alternative
may include a light wheel device.
Referring now to Figures 2-5, the sign 10
35 constructed in accordance with the first embodiment
further comprises a rectangularly configured display
assembly 32 which is attached to the housing 12 and is



26 which is attached to the back wall 14 of the housing 12. Threadably
received into sockets extending fromthe 25 |ight fixture 26 are a

plurality otwo esaisiiesbul bs 28. El ectrical current is provi degrisoniag:s
l'i ght bul bs 28 by an electrical cord 30 which extends fromthe |ight

fixture 26 and through one of the |ongitudipally extending sidewalls 16
of the housing 12. .It will be 30 recognized that alternative |ight

sources, such gfigeqd to fdoipX ddﬂas,th@uspbﬁmgbanlaélfﬁﬂeaoehébebiztght
bul bs 28 FEVIOUS|§ descri g&ﬁ#ﬁﬂp q%galalter ative

include a |ightIneRe Hiypteem 5 lment'R mii Y q@%}yegzzlgse
sign 10 35 Conséélﬂﬁfﬂgesnaamfﬁlmmcwdlkté:hepiatst 3Qr‘r‘mhdldmnincludé$lrhher

com15e=, 3§ CCARGER) LYo UL 660/ Gl gy SpSPBLYed %5 ke
PCT/ US97/ 14228 therelnSI zbsi best setmt bt \F hgwees t haamped ngh@ 2apler £ weels

E:g(rar{)(rafjges a per?ora eldrou a%:&%dalt%r}g r.{t.,\? ﬁé?%%fi)é aSs’%r{tl:l'\L)é:a?jl%l}}r a%ﬂfén

circularly confroused agskr aMﬁesew@is'QBBt&IYS sprged n fram begchse@tfnen.
Figures 2 and 3Seéﬂfeap%t ¥h8S back %‘ixﬁffcé‘réﬁnﬂﬁé btBeri %&tealéqv

vertically aligne and are equidistantly space rom eac other.
Secured to the 5%1%1(1%&?f%@%a%@%ml’@rc}bll&lcéuﬁﬁ 8 glural;.pgang%llts

dlh aphragm il% Whi 6 ha i 5ds6l@ e e ik Al iThe @fut%|r:c p3ate 44 iﬂhép&:ﬁ hi8 .
Wth the slits a0e %”dbweéerfgt L7l Jenasn e « miebRaphizin ShSs 31585 Y)“ §
aligned with resepsy I\&rﬂm;bd)f wiikhiapether ehidphmdym B88e so ab anbralgm38
| oocured L LUPy Gask FHEA 26 Blen e BHEY 5l BhRcatrek s RALA L
the outer plat eddehragmn@IB dlapﬁefalgneésttarbh%lmlarﬁmafaqef¢ﬁsthsx/rmntehe
di aphragm s segyked §9.th nbaaﬁle%ga & ehe! r&%e‘i‘&ﬁ:res 36 Rt & Bfes 2o
n addltlon to The oufer ate 34 an I ap hra%
being allgned the peripheral edges of the outer plate 34
and diaphragm 38 are substantially flush when the
diaphragm is secured to the back surface of the outer
plate 34.
20 In addition to the outer plate 34 and diaphragm 38,
the display assembly 32 includes a perforated inner plate
42 which is identically configured to the outer plate 34
and includes a plurality of circularly configured
apertures 44 disposed therein. The apertures 44 of the
25 inner plate 42 and apertures 36 of the outer plate 34 are
arranged in identical patterns. The front surface of the
inner plate 42 is secured to the diéphragm 38 such that
the aperfﬁres 44 are aligned with respective ones of the
slits 40 and apertures 36. Thus, in the display assembly
30 32, the diaphragm 38 is sandwiched between the outer and
inner plates 34, 42. Additionally, the length and width
dimensions of the. inner plate 42 are the same as those of
"~ the outer plate 34 and diaphragm 38, with the peripheral
edge of the inner plate 42 being substantially flush with
35 the peripheral edges of the outer plate 34 and
diaphragm 38. '



the display assenbly 32 includes a perforated inner plate 42 which is
identically configured to the outer plate 34 and includes a plurality
of circul gd ssdeeey | gur ed apertures 44 di sposed therein. G45Ur s
44 of the 25 inner plate 42 and apertures 36 of the outer p'1, ate%& are
arranged in identical patterns. The frong §urface of the  inner plate 42
Is secured to the di aphragm 38 such t hat the apertures 44 are al | gned

Wi th respective o I n pgrtypes T,

di spl ay assenbly 3§§ }2& %%e F‘J.?u:"e% ?sgggn H dsgﬁfwe‘gwnsft%e out er

and i nnerllplhh%sdmhnwﬂgl‘?f oFRg |display |wmbbmoﬁmm¢h have

di mensi ons of 5 tden éi‘é‘ﬂg%?&@s% #pEd L h SAGEr é’élélk.m%?d CEfr%cl LUl er
e

pl ate 34 and dla hr a 8, with't pher al |nner pl at e

42 bei ng subs?’é‘ﬂtﬁ%ﬂ‘? Aegmentis R BSgPﬂ Jp%ﬂ‘g"p\\ewlh’rc%mwltwiﬁhér

plate 34 and piseétapdcingmeiddr. In thi® 285peé€) each of the sllts 40
PCT/ US97/ 1422

in Figures 3 g?lﬁm4f°flﬁe @) (KFIPIRIAELY shapeq hé?ﬁ aB‘H?tolbﬂP§84(§’f
di spl ay assenéfyaB2sizetwithin the adimpleradhy3gr osﬁtéhﬁpfphﬁmjﬁ IV I on

d | ude f t I h_wh
Sgr plaggl guFarﬁ){/ £%ra81§2§Figggﬁq8?ﬁ%% X O%lhe%éjrggpgggh Eacﬁ" tHEslits
40 f or m f®Lit$430 thetmg dietout h‘!alp@cbim ap Agﬂmtﬁmmmﬁjpfthe sheptal size
within the di hf@ﬂﬁb§8usérﬁet9' EBBHQE‘(:@ 'h% di Pg{r% tﬁheﬁ;fﬁgf%fd from

a sheet of rubber, wt slits 40 e|n el n
Addi tional |y, °?ﬁ§“§h@?§‘{ IjﬁﬁSQﬁS alicii W&éédbﬁo ﬁﬁPFéatiellﬁ HeoXR Atralgm i s

preferably beD@ﬁqueAéOﬁaﬁebéoaﬁp%bﬁhtw| | the @1S5esaed nidfi/ ler% ded ﬁ' I
or ne Mﬂt a

bel ow. As can_be apprec] at ed its 40ma al sq be

single slit cERroe E\‘f’htli’h% %Ijr% ‘?aﬁ*‘}%é"ftb é/h’e‘?f"gﬁ dAarhrage 132 89 ght
‘transm tting @egecansedhoingnghd A ighighirdnsmi thenqQuRadsirasd Wistingeyg i s
in pl ace. Thfjn%htr"uﬁgmnl #r thaé)%?f_ltqlfrh 41%71154:{ tngragebe deggnd nt__upon..t he

seen

gauge er o ragm PS5 "assehbly 32
of the sign 1¢ohfitghsation efihe §é\51tampb(ubal deyenoﬂehtglr[wnrm\mgaugmg pegs
48, - each of the rubber of the diaphragm.

The display assembly 32 of the sign 10 further

comprises a plurality of light transmitting pegs 48, each

20 of which comprises a generally cylindrical shank portion

50 having an enlarged, generally dome-shaped head portion

52 formed on one end thereof. Extending axially from the

opposite end of the shank portion 50 is a cylindrically

configured piercing portion 54 which defines a distal,

25 generally frusto-conical piercing tip 56. Due to the

reduced diameter of the piercing portion 54, an annular

shoulder 58 is defined between the piercing portion 54

and shank EBrtion 50. The-pegs 48 are each preferably

fabricated from a plastic material, and are provided in

30 any one of a wide range of colors for reasons which will

also be discussed below. The head portion 52 may vary in

shape, size, and configﬁration to create different
effects. . '

As best seen in Figures 4 and 5, each peg 48 is

.35 inserted into the display assembly 32 by extending the

" shank and piercing portions 50, 54 therecf through

respective ones of the apertures 36, 44 and an



20 of- which conprises a generally cylindrical shank portion 50 havi ng
an enl arged, generally done-shaped head portion 52 fornmed on one end
t hereof . BEW@ABIPHE axially fromthe opposite end of the PHRAAISIFH228 on
50 is a cylindrically configured piercing portion 54 which defines a
distal, 25 generally frusto-conical pierci¥®tip 56. Due to the

reduced di aneter of the piercing portion 54, an annul ar shoul der 58 is
defined bet weedntleevendng s} ijor40 owhich areamd igmedk with i eacbOothErs pegs
48 are each preferabl.y: abl.] fr i erjal n I

provi ded in SOESarPap eo‘ynlé’ uo%l-'lja %ﬁégéégﬁge e%;grgo?%?g&f‘%? rrr%rgasdofillst{l/\ﬁé;li gﬁ&vﬁ?‘l I

al so be di scuspddtieel3dw isTroapballyralégnsd wdjrh & yrespectiveapse oifze,

and confi gurat igg sge%ﬁ%@ dif 62" 88k inne®f poake 42. adaitAenRadly seen in
Figures 4 and 5, each peg 48 is 35 inserted.into the méa?61 assefnbly 32
by extendi ny tH@SPEC%N&anSnﬂpr%‘Fcﬁh’gt%&q iichPosa t ioned, betyeam £36
respective onepalkr blifecangihllgsalfgned apérdures 36,V\@498ue046Rat the

PCT/ US97/ 14228 . ' [ slit 40

- 13- nt erveni
which are al | gREBMAR; AXSSCREEERGS. througl 5he,PGIDE, AFnUPirBtheadnTst
aperture 36 of ahfhesédbﬁﬁ segméhﬁéeoﬁllthéfsioa')('h 4al b;rpbrlgmedlwh:ulydaisect .
respective one of e apertures 44 of _t I nner plate.42. Additignally,
ab respectiveegﬁg oFtﬁﬁg'slitég4OSP§ﬁposF?F§ne8 6§tw§§n 38cheen rﬁ&ﬁ? of
coaxi al | y H i gpesispenedrbetB8éenia mepechive tpasir of coardnldy alégnedds
t hrough t he poi | t fi RSty d S it 40
perpendicularléggfggg?gtgg'eggﬁ %%hg%}l B%srégﬁgﬁgZEQZSEBESP?%SEQ% %Fs
centrally 10 b8 BiGTcdnsket3Rdnshapks pagtignsai4, obOcedxisasy Bedghéd.

apertures 36, ¢frofgnial febge&esoan'szw,mhﬁs%&@g%wfthe inkhesiio®r eing
and shank 'portions 54, 50 of eac fhrough"a respective slit 40

i s aided by th&hPn@IRFGNDS TP hstszgg‘bﬁ%h& REGT P BB BRI 4 cWRgCh
portion 54 #hi gacidithtes i tehes ididialitisebarationatieof ahethglabl ap
portions 46. portionsTq%.shank,_head and piercing portions 50, 52, 54 of
The shank, head and piercing portions 50, 52, 54 of
each peg 48 are preferably sized such that when the peg.
48 is fully inserted into the display assembly 32, the
20 head portion 52 is abutted against the front surface of
the outer plate 34, with the shank portion 50 residing
within a respective pair of the coaxially aligned
apertures 36, 44 and intervening slit 40. In some
instances, the head portion 52 may not fully abut the
25 front surface of outer plate 34 to create raised or
contoured effect. Additionally, the piercing portion 54
resides within the aperture 44, with the piercing tip 56
thereof protruding from the back surface of the inner
plate 42. Importantly, the shank portion 50 is sized
30 having a diameter which is slightly less than the
diameters of the apertures 36, 44. In this rgspect; when
a peg 48 is extended through a pair of coaxially aligned
apertures 36, 44 and the intervening slit 40, the flap
portions 46 of the slit 40 are forced into the aperture
35 44'during the passage of the piercing and shank portions
54, 50 therethrough, and are frictionally captured

between the shank portion 50 and the sidewall of the



each peg 48 are preferably sized such that when the peg 48 is fully |
inserted into the display assenbly 32, the 20 head portion 52 is abut t ed

agai nst t ko d8/e9ake sur f ace of the outer plate 34, with trcr/essarik2zgorti on
50 residing within a respective pair of the coaxially aligned

apertures 36, 44 and intervening slit 4Q;4- In sone i nst ances, the .
head portion 52 may not fully abut the 25 front surface of outer pI ate 34
to create raiggd e 44CQJHéwr€Hee§é§caa E\Qd'ffdl(l@ahdéeﬁﬂ&i PigES| the

portion 54 reS| es wthin the aperture ththe Legcin

t hereof prot r ddskdayr 8FFERBLBack Ehrfacet l'bef%l%éwﬁ’ﬁﬁ on p?‘ﬁt%g‘tlg:&i

| FPOL: i'int | Iy b@%tlﬁlﬁ%nkta@rtfﬁﬂnﬁo serfaced o;]-m thavi ngtardlfspnrzter s#hch is
slightly Iess an er e_ape

respect, when€® onvegs&égqqu B%% ?ﬁ %ﬁgﬁ ovgla; e%‘o;'toa%(é}é# FI gned
the siit S4§oﬁa°4’4“‘a'“§§3’hm””"’“§” a"“‘gi‘“iesg?” Z“Sa“d amtir"@““g"“mﬂ e
; ; éﬁ n lb%rtfll%’ 5 ftgﬁﬁé [ tt%x E%i{' ?eré?é $78hL?

pi erci ng and 50 therethrou are r|ct|o ally
captured mummtbhEhehanunf)bﬂ!e@rFmiawlnhea%|5'd7émm inpFigyse 3. WO
98/ 06469 1 th ture” G-E/ Qﬁ%ﬁfié 28ortions 46

- 14- aperture A?Xav%tar?eous p}, 48e |c§p fully inserted |§n t he

di spl ay assenilerwezn the shapk HEEHJ-BBrW APG = jdewad Pédthe aBSEFHgF t he

front sur{gce 4of #d\ei Pit&Eed! €he &4:)1ctlonaci0nﬁ@t6ﬂi/on\/\b§nﬁﬁu? Peg 48 is
renoved fromwthin the 5 _coaxiall ertures, 3 44 .and
i nt erveni ng sMWitthin gge tﬂéSPﬁﬁﬁ p%???‘aﬂg 6"?% t héNdeed 40 tPEs E18R: 1y

return to thei oﬂﬂﬁdr@(eds caﬁdl idausedasts hoenwiedgedglretw@en the shank
Advant ageousl y, the ca f I 4 t n t hank
9 é’%ﬁt&ﬂbl | % Al p8>ft g'ﬂ% gPetrt“Qg wagn theus

portion 50 an e aperture 1 ates the'frlctlonal
retention of trim:qmt&&lug WManSLQBlﬂispn’ayp\ahmm@@ be pppdégd the

f1ap 9” :tl%n%h 4(‘8atﬁ%e§e§1\%\}ée t‘fl@dg‘éﬁeb?tﬂﬁeﬁlihﬁnsﬂﬁgkdlSplE?rt I on

50 and si perture 44, necessitati ng that a
signifi cant pL&SSQ‘I@Jﬂbr%%r lﬁ!“&db?¥%dpi’5tl?’él?ﬁ%YpE}§e4BP?6 RERDGE-t hdtsane

fromw thin tQhe O spba¥ecognized that due to the fabrication of the
' diaphragm from rubber and the resultant resiliency of the
flap portions 46, the peg 48 would be frictionally
20 maintained within the display assembly 32 by the contact
of the flap portions 46 against the shank portion 50
thereof, even if the flap portions 46 were not compressed
between the shank portion 50 and sidewall of the
aperture 44.

25 As will be recognized, the pegs 48 may be inserted
into the display assembly 32 in any desired pattern, so
as to form words, pictures, or combinations thereof.
Additionally, the message or display of the sign 10 may
be provided in a single color or multiple colors,

30  depending on peg selection. Due to the manner in which
the pegs 48 are inserted into and removed from within the
display assembly 32, the message or display provided by
the sign 10 may be quickly and easily changed as desired.
| As seen in Figure 1, the display assembly 32 is

35 attached to the housing 12 by sliding the same underneath
the flange portions 18 such that the ends of the flange
portions 18 are abutted against the front surface of the



assenbly 32, and nore particularly the aperture 44. It wll be

recogni zed that due to the fabrication of the di aphragm from rubber and
t he resul t MO 98186469 | ency of 't he flap portions 46, the peFCAHSHIAS be
frictionally 20 nmaintained within the display assenbly 32 by the contact

of the flap portions 46 agai nst the shank a@-ti on 50 t hereof, even if
the flap portions 46 were not conpressed bet ween t he shank portlon 50
and sidewal | obutle plat@e34urand4thas flange ,ppm:lldnSbeZQ eaognabagtedne

pegs 48 may be |nser e?’BFnPV\SR Qu};h;gcg gglﬁew ;¥1§'L2e Py a”EAsd'%?bhed

pattern, so rds, "prctures, or imat1ons there
Addi tional |y, n:he nhssml@sj oasslemlplyay%f llSh@amthrreIi) between shepfd@nged in

a single color thTﬂJnté g}ﬁecﬂj orss ﬂﬁ,‘geﬁlgéf]glﬂe Pep §g| 8¢t k@kh pede to

the manner in pegs 4 are 1nserted 1nto_and renoved from
within the s 4@. moé;yr%rhﬁxp nd thebagksayeiare pEpFhs pRBEFdBLaLE

the sign 10 may.beyql SE{:XVB'E@.oﬁaSE't’héhﬁf@@d suflesizetauses light AS) seen
in Figure 1, thé'display assenb is 3 %g%gtotheh%mr}?
sliding the sake @iddcientdy tr w%ﬁ%é& ﬁ}g\et PET, §d‘(9’i‘(r?" af ends
of the flange peg 4BORtiiaNhd Hrerchbytty BgAi pserthagf portisnr bacandf the
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-15- out eshank porriom £9 PT8REe portions 20 are abutted
agai nst t hgg back surrﬁﬁdﬂxe)fllhmnlna'eedpsaga 42, the suter platee3di 9§ ay

assenbly 32 is e n I 0 e 4 he
piercing tip 5§Cgﬁ- 15 dgesiﬂﬁﬁ Afggp %Egﬂg %te%/%%dft Bﬁbac r%ﬁ??%:gofat t he
inner plate mat®rigde that is |1’01rﬁ@f- %lheC‘Pl@ﬁt 559\463 shecgages ™aYgRe ¢ o

be efficiently Jranydd 490ahy bhe Bfaé @é’fié@ﬁ &2 Offfdveent cdlrgr<8 wsa the
piercing tip 5(? piercing portion hank port| n 50 thereof. 10

In the illum nBr&yisgivio, l%@?é’@iﬂ‘bﬂ' p‘-ﬂﬁ e Sﬁ??"s of &Tat #Fe orh°
opaque mat g§i alpapnt et enabbya hragnnvssarigl allisat ﬂaﬂomlcea:i@d nff:oinora,n

EaPagn e S Mopague hater il 1d prdedlanifooRt Ende SNl lddes
color. As also previously explained, the flap portions
46 of each slit 40 facilitate the frictional retention of
a peg 48 within the display assembly 32 when extended
20 therethrough. Importantly, due to the resilience of the
flap portions 46, when a peg 48 is not extended
therethrough, the flap portions 46 are operable to block
the passage of light from the light source 24 through the
aperture 36 of the outer plate. Thus, when the light
25 spurce 24 is activated, visible light is transmitted
solely from the head portions 52 of the pegs 48 which are
set against the black background of the opague outer
plate 347 Since 1light is prevented from being
transmitted through those apertures 36 in which no peg 48
30 has been inserted by the flap portions 46 of the
corresponding slit 40, a solid dark background is
maintained for the illuminated head portions 52 of the
pegs 48. Though not shown, it will be recognized that
clear pegs 48 may be used in the display assembly 32,
35 with different colors being transmittable thereby by
inserting a color wheel within the housing 12 between the
light bulbs 28 and back surface of the inner plate 42.



previously indicated, the sheet of rubber wused to 15 fabricate the
di aphragm 38 is also fabricated from an opaque material, and preferably
one that IwWOaBMe6d| ack in color. As also previously exppermssineis flap
portions 46 of each slit 40 facilitate the frictional retention of

a peg 48 within the display assenbly 32 mhgg.extended 20 t her et hrough. _
I nportantly, due to the resilience of the flap portions 46, when a

peg 48 is not e dnot shiowist htl@élghoufsh.@igf'm) 8€r thenssfign ane.
operable to bl oc

passa ro e light squrce 24 through
t he apertM%qﬁtﬁcﬁérbﬁ%&ﬁfﬁ?‘éegmm{i H‘ﬁhgﬁrﬁﬁee@aﬁ%mzs B3%rce 24
is activated, bevi sSppoeidedht irs takternatdéte comfijurdtions e be
portions 52 of_the pegs r set_.agai nst ,the black bhac round
of ‘the opaque GREH2 ar, té%a?@ Cl%fa es%'ar‘nl&e’ eﬁ"g'ht rhﬁ é’lﬁr E@?HFE%
bei ng 5rarditt t b6 necesgharyhoss &pett rles Gﬁsphay&hiasisemdblgeg338b30 has
been inserted f r | 40 a
solid dark ba %ﬁ%ﬁgd g8 £8 %%?%?aéﬁgggg%l?&% ﬁq{ﬁf?%&(mg ﬂc,g's 8%t i ons
52 of the &&35‘148‘3%@5 e hbnFigurei 10, be ségngh#bedst Isapwn

clear pegs 48 fh RheunBdsifgt 128dE6Bhad €8 SHBIVAS2 géﬁewatl deg&faﬁ%%m
colors being transmttable there éﬁﬁy |nsert|n a“col or W thin
the housing 18RRI FWHAce 130 3GeNFs Ui &Yk asSePRAY 362t B i nner

plate 42.10 as W 98166488 a back-lit sign face message or display
PCT/ US97/ 14228 Though, not

shown, the hofsiaRf ¥3td thRelliymingted m%ﬁﬁ@??tﬁ:lf &4 s ay. e5ey Bt h the
first embodi netie ndisplay bassemblydas2. |nThﬁtdxsp&aywsurim&egmsatma@S,

9. ci V%Li{c[]a:[atzt&{]ac&g‘ﬁﬁ S Jr&tnc slﬂoxtxhlfl %Eéd.a" t hat

i s necessary i's So"as to cover
any opening defi necREtﬁﬁltIfﬂélmol]Qanio Flgymal tﬁaonathqre asssettﬂ!Pltnt@igare 10,

a sign 14fsi s HYhy assénd)y e NaHsidl mB HeoRd 49 ltml gq%nalaea%r ally
pl anar di splay s urface 150 adj acent the display assenb so 10 as

to provide a @dbkﬁ%tterﬁad?%‘ﬁeacéz%g’ﬁgep&evdpé‘ﬁlé(y deSCEPS’RS WAL EPdBY
i11um nated nessagly displ ayrie odidgd a3y assembly 132 comprises a

perforated outer plate 134 which is identically
configured to the outer plate 34 and includes a plurality
20 of circularly configured apertures 136 disposed therein.
The display assembly 132 also includes a perforated inner
plate 142 which is identically configured to the inner
plate 42 and includes a plurality of circularly
configured apertures 144 disposed therein. Sandwiched
25 between the outer and inner plates 134, 142 in the
display assembly 132 is a diaphragm which itself
comprises a first flexible, opaque diaphragm sheet 138
which is secured to the back surface of the outer plate
134. Disposed within the first diaphragm sheet 138 are
30 a plurality of linearly extending slits 140. Secured to
the first diaphragm sheet 138 is a second flexible,
opaque diaphragm sheet 139 which itself includes a
plurality of linearly extending slits 141 disposed
therein. The inner plate 142 is secured to the exposed

35 surface of the second diaphragm sheet 139.
Importantly, the apertures 136, 144 of the outer and
inner plates 134, 142 and slits 140, 141 of the first and



t Re di spl ay assenbly 152. The di splay surface 150 may al so provide a
message which is non-illum nated. Referring now to Figure 3a,
there is depO288¢46? 15 display assenbly 132 which may be us®RFNHSY714228i gn
10 as an alternative to the previously described display assenbly
32. The display assenbly 132 conprises a-17- perforated outer plate 134
which is identically configured to the outer plate 34 and includes a
plurality 20 ofecondul dibphraghi gsheetsperli3s,es 1536 dirmmosadrahgeadi nin
The display ass . | ude erf t | N

which is identi %g%%légﬁf iei"laust(r%eé 0 th?@r??ferwgéﬁ %Iqlaét eﬁﬁésgn nlgn(a:%g ééaa
plurality of cidtaphragm shesh# i ddPed Lir aUresSandywirhedsbetmesnc hhe

~Sandwi ched 25 batupelnhing fidrelpAtced NP4, P12 S thd4apekdiirds 11%6 are
di spl ay assenbly_ 132 is di aphragm which itself rises a first

: a Qnp
flexible, ofaqueldgBpfr YdihsFespepigve °Wﬁﬁc%fi§h§e§iﬁéﬁt%?Q4m9%hc§nd
surface of the guéptupbkat @44. MHbwevdrsposiesl spebtarkbe 1iior,stidi aphrepe
sheet 138 are.3$, a pIuraIité ofdli ear#é extenging Slié% 148% Secureq to
the first di aphtafftshBBE 188°PRY, SLRBNG2ITexFRERES paqt? di SHERYm
sheet 139 whi chpéipehfiicathrlgsralativel ts alddly othdrn nedthy eaxhepdipgosl its

141 di sposed t herein.  The, i pner ,pl at 42.1 red t,0 exposed 35
surface of the Eg%oﬁgiﬂﬁﬁﬂwgﬁ%gghégp’1£%f.glsgC%iﬁgmééﬁguéFé?rtﬁg a
apertures 136, ¢rdssfshhpedupsttamn. Likendheplditaphriegm 38 prenxicisly

140, 141 of theafisingRd the AELPREAGACsh 138 h
POl USo7) 14200 AekEEiD8AT  the PHEAGR sheet s ' sedond d apht agm

sheets 138, 139pa¢5e§abéngéebrﬁcate®<ﬁﬁﬁm<%wb?%r£ewh§h theuslitifenl4fe -

first and secongls; beﬂﬁiﬁﬂé’&!ﬁ@fﬂﬁrﬁaﬁﬁ&Ai@@rﬁé@i%@ﬂ?",\’i €hedsbetywepdot he
outer and |nnerlglates 34, 142, the apertures 136 are” 5 aligned w t h

respective oneslHl PRE kejdieT9ut Wukh Aiternate shapes quoh asikeskapet he
apertures 140, 441 wfsHdpe or fénsh awhesecehdpdi aphr FYrmshaetHldPSl ik89
ext end perpendicularly relative to each other, with each pair of
t he aligned sl i PREHBY- 141 bi secting each other in a

Each peg 48 is inserted into the display assembly

132 by extending the shank and piercing portions 50, 54
thereof through respective ones of the apertures 136, 144
20 and intervening slits 140, 141 which are aligned with
each other. '
As previously indicated, each aperture 136 of the
outer plate 134 is coaxially aligned with the respective
one of the apertures 144 of the inner plate 142.
25 Additiohally, a respective pair of the slits 140, 141 is
positioned between each pair of coaxially aligned
apertures . 136, 144 such that the common axis extends
through ‘the point at which the slits 140, 141
perpendicularly bisect each other. As such, each pair of
30 slits 140, 141 1is centrally positioned between a
respective pair of coaxially aligned apertures 136, 144.
The passage of the piercing and shank portions 54, 50 of
each peg 48 through a respective pair of slits 140, 141
is aided by the inclusion of the piefcing tip 56 on the
35 @piercing portion 54  which facilitates the initial
separation of the slits 140, 141.



10 cross-shaped pattern. Like the diaphragm 38 previously descri bed, |

t he di aphragm sheets 138, 139 are each preferably fabricated from
rubber, wgdoditGess! its 140, 141 being die-cut therein. gitgsRnkige! V.

t he int\é\hﬂ%, o 141 may be die-cut with alternate shapes suc% as L-shape
15 or U-shape or such other shape to forpwg_flap-like  opening.

Each peg 48 is inserted into the display assenbly 132 by extending the

shank and pi ercing rt.d 5 4 : regpegsdi vegoges of
the apertures 136,T§%4gggﬂ§ﬁdﬂfﬁ?esegn?%g?gF?ésﬁﬁggﬂggzlggﬁi% 'a?g g?igned

with eacheschepeg 48 are prefarahlyl&izadfuch dehat senpehe PeI136 of
the out er 48l .%eff%ﬁ‘iyi InEePtad |intd it diidd Thy essaMPBEt132, theone of

the apertures 144 of thé inner, plate 142. 25 Additionally, "a respective
pair of the shead pagtiem 52sis alyydied Aaainsh s pERFEacec8ixial Iy
aligned 5 apgetsiueerlplatbidclvidhttid esiaRmsorkicn ex0 epdsiding

t hrough the ﬁo%nt at _which .%he gLits f14€ 141 . Perpegdicularly
bi sect each oPR&EPIPAsas ERSPESEAVSai PR3F 3B8%s FPE 1902%3a1Ys abhepstl y
posi ti oned beapeemures 136gspetsiandpinteviendnygi sllliysallidgned 4bert tines

136, 144. T t ' [ ad. shan il f
each peg 48 t ﬁ?%%gﬁ‘%}%%g%ﬁgdt i%e Bg(?%&opggﬁlggg %?Olﬁ'a%?lffdtoﬁgfgl ggggby t he
i nclusi on of the firenti syrfagesefotheheutsr platei hg4 porasoho ereavfi ch
facilitat he. s LAkt LAl I 4 of | 0 : ; WO
98/ 06469 fo & Eal.lsgh 3 a cont'mﬁ‘eé}ﬁl @ffé?ﬂ: AHE%%?.EE%;} AZEEE“Q}erCJ,ng

-18- POT&OFh ¥k, TREAGECEN W HERIR | fep ARG S01442, Wiklbfthe each

peg 48 afe_prgﬁﬁ&%ahb gipegesuhbreba prbeputiiagPegom thdBpaékf shkyatasert ed
into the display assenbl

the front surPic&h8f lgne¥héf‘%ﬁ?tergﬁr atseirm%q?l, & ¢ %ﬁé%gkgﬁggg%tﬁegbgggbnst
resi di ng wiot hhavea respidameterpavhich tise sbaghallyy kdsgnahan the -
apertureslg36ui%%%€gy% Egt@ﬁgegﬁggtﬁkggsléép’léf?“thé'&xtension of the
' : peg 48 through a pair of coaxially aligned apertures 136,
144 and the intervening slits 140, 141 forces portions of
the first and second diaphragm sheets 138, 139 into the
aperture 144 during the passage of the piercing and shank
20 portions 54, 50 therethrough. These portions of the
first and second diaphragm sheets 138, 139 are
frictionally captured between the shank portion 50 and
the side wall of the aperture 144 when the peg 48 is
fully inserted into the display assembly 132 (i.e., the
25 head portion 52 is abutted against the front surface of
the outer plate 134 or alternatively, the head portion 52
may extend into aperture 136 to be abutted against the
diaphragm and flush with the surface of the outer plate
134. In this case, the diameter of the aperture 136
30 would be greater than the diameter of the head portion
52). Conversely, when the peg 48 is removed from within
the coaxially aligned apertures 136, 144 and intervening
slits 140, 141, the first and second diaphragm sheets
138, 139 resiliently return to their unflexed condition.
35 As will be recognized, the capture of portions of the
first and second diaphragm sheets 138, 139 between the
shank portion 50 and side wall of the aperture 144



sone instances, the head portion 52 may not fully abut the front
surface of the outer plate 134 so as to create 10 a raised or contoured

ef fect. Addwo 9smesdsy, the piercing - portion 54 resides w tRGCTU$TH4228
. aperture 144, with the piercing tip 56 thereof protruding fromthe back
surface of the inner plate 142. Since the-shank portion is sized to

have a diameter which is slightly less than the 15 dianeters of the

apertures 136, é&li@ﬁt@ét@ﬁélﬁfwﬁéﬂi@l ret i di® Hhieoped B8 within
coaxially aligne ertures 136 144 and the intervening slits 140, 141

forces portionsthe dlsPﬂﬁB psseMbAY g 13&cond di aphragm sheets 138, 139 into
the aperture 144RQ§étB§1n§hﬁowa&5agﬁ;ﬁes hee apice7Gi g acdoglanke20@ith

portions 54, 50 therethro The ortions of . firg

second di aphr a@rﬁeg% t%‘“%‘l%%me Qﬁt&r reseflr% %‘ e g‘ﬁ?gg b&Pween
2 ge shank chllt i paySOnebdde a dibsplayeassenbdy 32e upethuxe ildanuhenlthe pgg
: S u y nsert %sng! e%&% lnne. 2 ea
portion 52 is ab ?t%ﬁe galll%%§ %{?cﬁ%%@’sﬁsl s;é ﬁg oﬁ EB?BI 2?39134
or al ternativel ghet bateraplade e SQhereOfraySesiabnrdCiatte@i diom 12 eseBé—t o
be abutted agal @%%Hgggrent HaARI2GM J{'Hﬁ@ W:LEPhtrB S WA Con @f lhﬂer

outer plate this case, 'the aneter a erture 136
woul d be greateplahan #Ra deasd: ePedng hdakzdFar@ad i ghrom E52)C1€B¥"1ve19§el Y,

when t he Pog 48t iankpRRKAe MaaBMidii n as wiha cwxrabb)gnalzwnedmpeniur es
136, 144 and intervenin

firs d di_.aphragm
sheet s 138, P§§§1Fé‘§gﬁ 8@99’?‘8?%1 ghfoafﬁévﬁ URR 8§egp’ oﬁ‘? g S
wi |l be recogni zadwifihe negpowls dﬂlpnminams tife tHead pozftmms aml sEcthd

df aphr agm sheet o 138, 139 Belvgen Lecye opLBD,POLLLRRFOs3R0 SLESIRY O

the aperture 14B€9S
PCT/ US97/ 14228 also cause the underlylng fronti®urface fafi [thent outene

frictional [t eg&éegmes g;%a%& 714§1M£Haee%aduah%od'am a&’r&?éﬁf@éfoﬂi”gf

Referri ng n I n accor nce wt a second

enbodi nent of tﬂlegprtefréﬁpulghvéﬁlel & e TENFPAeS: nH}/“‘Flﬁcﬂ’Jcﬁl’éea:"ﬂlPsBPQy
assenbly 32a whiggRphtagenriacal to

The illumination of the semi-transparent outer plate
34a provides a glowing background for the head portions
20 52 of the pegs 48. However, the brightness or intensity
of the outer plate 34a is preferably more subtle than the
head portions 52, thus providing a visually apparent'
contrast. The outer plate 34a may be provided in any one
of a variety of different colors. It will be recognized
25 that since the diaphragm 38a is transparent, white light
will be visible through those apertures 36a of the outer
plate 34a J.n which no peg 48 is inserted. However, this
effect may be mitigated by fabricating the diaphragm 38a
from a semi-transparent material having a color matching
30 that of the outer plate 34a. Though a semi-transparent
material would not transmit light as efficiently as a
clear or transparent material, sufficient light would
still pass through the diaphragm 38a fabricated from a
semi-transparent material so as to illuminate the outer

35 plate 34a. |
As further seen in Figures 6 and 7, the display

assembly 32a constructed in accordance with the second



the previously described display assenbly 32, except that t he outer

pl ate 34a thereof is fabricated froma sem - transparent material, with
t he di aphrwgwsiééseand i nner pl ate 42a each being fabri cgb@ﬁ,sg-ylm
clear or 10 transparent material. As will be recognized, in this

particul ar enbodiment the activation of thg,light source 24 will not
only illumnate the head portions 52 of the pegs 48 inserted into the

di spl ay assem%g‘}b&%ﬁn t | | AUSE € oNagalakyi face
of the outeéer teexw34a ofurthlel%lu?nﬂ}l&at ed dzt}lﬁe1 fo thea&t r%s%ﬁgg?oﬁ%f

li ght through ﬁ%!&%"aﬁ# theam jatBin Fheet of flexiklemateriak SHch@s 38a.

The i1l um natiQhdr tdye WHPE.L rqnfdoaf\@ma?ﬂe@r ﬂcqnmes a plardngydes a
gl owi ng background for. the_ head ggrtl 0 t he pegs 48. ., However,

the bright nessSI#ts nt Efsi tJ1SPosS St pY’Bi‘-@ 34RLS pF@Péll%!errmre
subtle thag t rnejentld‘aem peot ithes s td haiga pogVitheNgd taphamt | gsapgasent

t t. Th I i f
of dl fTerent ctibh e e FIT5E Yo SErFBY AieehPadh 3B Phe”avRsiRYym 3o
I s transparentg2 \nha laepplh:@d to thei £robt susfbéte mﬂrﬂtagtotr&uxs@m Béiaes 36a
of the outer 4, a%%%g%%hge%' EReng1PEd 6F élﬁ SBLTR 1R Loy £ S
ragm roma

effect may be ' tigate abr di a
sem -t ranspar grespeative| ﬂ&©$ng°§ cdil mmutgesao 3¢aat (ahdt hdreanpeer

plate 34a,9 T &WGﬁé@W%ﬁx%ngllts HBREEf A hd Ul S ort 9 Enla | 1 gt
as efficiently a clear_or transparent materi al suf f1 ci ent Ilght

woul d st quﬁﬁ's%r%?lr‘tﬁﬁgl?ft kbeyinpg aBhP88a% #Rbr | Syhseqyent o the
sem -transpar effpIEdLtich &P tie owerllaynienate the Pt sirfddalcr the

o turtier seer L MRS Pt Tole AP 8 R Bhronsh
PCT/ US97/ 14228espective ones of the slits 64, 4P28- and apemtml'ie!serﬁsamy
UL B U, el S Spion (| SBRAL LT TS AT S o
‘plurality of recognized, when the pegs 48 are extended therethrough
' and fully inserted intoc the display assembly 32a, the
overlay 62 is captured between the head portions 52 of
the pegs 48 and the front surface of the outer plate 34a,
20 thus maintaining the overlay 62 firmly thereagainst.
-In the second embodiment, the overlay 62 may be
providéd in any shape, with the "E" depicted in Figures
6 and 7 being solely for exemplary purposes. The
inclusion of the overlay 62 within the display assembly
25 32a provides additional visual contrast between the
brightly illuminated head portions 52 of the pegs 48, and
the more subtly illuminated outer plate 34a. The overlay
62 may also be provided in any one of a variety of
different colors. Although cross-slits 64 are shown, the
30 actual configuration of the perforations will be
determined by. the material utilized, i.e., slits or
holes. If overlay 62 is made of a rigid material, a
trim~-cap may be affixed to the perimeter thereof.’
Referring now to Figures 8 and 9, rather than being
35 used in the illuminated sign 10, the display assembly 32a
constructed in accordance with the second embodiment
(excluding the overlay 62) may be used as a component of



slits. 64 disposed therein which are configured 5 identically to the
slits 40a of the diaphragm 38a (as well as the slits 40 of the

di aphr agm k) 9g/ddage Over | ay 62 is applied to the front supCrwsomiszethe
outer plate 34a in a manner wherein the slits 64 thereof are aligned

w th respective ones of the apertwsges. 36a (and hence 10
respective ones of the slits 40a of the di aphragm 38a and . apertures 44a

of the inner plgte; ?Mm&baeqwﬁe:t osé he Theaﬁ.leluﬁﬁtmanédOflé'bEeﬁV(ﬁrd ay
62 to the front sur

ace of the , &1 | at e, 34a B 48 are.ext (in3| bl e
t hr ough r e SEEPLLRe S e WS i?%vg %hs sha ﬁpgift Br BRTEASU T 444
e 48 are 'eg?ﬁ(?fét h anm isiing seisiuselebeonprisesognpl mmyfmﬂ"e
aifonry sho e S MR AL OBHD
0 e spega D isu us
mai nt ai ni ng the z{ ! §§ gérEbW Yeddiss £282! gﬁgxorescent thﬂeﬁh%ﬁecq{h

enbodi nment , provi I'n any shape, =
depicted in F| W forGWéInGh n%epﬁgvééﬁéﬂ \PY oRnedeataifalur pes8s 78 The

I nclusi on of - ”&ﬁ% : Cﬁ fHonitHY mddlqncij i) ayﬁ%sa&‘%bn as3&MbAROBi2deS

addi ti onal visua ast between the brightly um nat ed "head
portions 52 of uses p@g!‘;MSlléﬁﬂlnatefihéeﬁfBFE §9b%$ ysrﬁﬂ’%ﬁntr%lcé’d‘ﬁﬁﬁ"éltopl ate
34a. The oygrl g co é@iﬁlc&ﬁré&e U\t i) 7N Whelie adtazhed itef X hef
different colors. At h ¢ross-slits 64 are shown, the 30 actual
configuration b(S’f‘ISlt’]‘ﬂe rforations wll be det erm ned by the

material utilized, itypicaliys witen thedieplay fassemblyy 3B& iis nete din a

rigid materi al trlmc fi t A er, r.eof
Ref erri ng now tta‘ |ld1}1'uér§”8a and lgi%&?hiér t g’ﬁ’ tbs%tn%%%ﬁ g i tefi-‘i‘:u‘}%
illum nated si gmdlGslite 363pl QQaasﬂré#blwllé-ZaZmCl“ n%tP@l@t éd MS@@G@CHance
W th the Sggondchegﬁ)%ﬁ/ LA GoeH UdERE the dveidGea 62bt Ry bes Usad1as a

conponent
PCT/ US97/ 14228 display the brightly illuminated head portigns 52,4 Hhey

letter 66.  Thedd lagmydicedakret E6htBAsted by a more subtly illuminated
' background. It will be recognized that the illuminated
letter 66 may constitute any letter of the alphabet, with
20 the letter "L* shown in Figure 8 being for exemplary
purposes only. In this respect, as seen in Figure 9, a
series of illuminated letters 66 may be combined to form
an illuminated sign 80, with the letters 66 preferably
being suitably contrasted by an appropriately colored
25 background 82 of the sign 80. The display assembly 32a
may be appropriately trim-caped as is functionally and
aesthetlcally necessary.
Referrlng now to Figures 11, 12a, 12b, 12c and 124,
there is shown the display assembly 154 of the fourth
30 embodiment of the present invention. The display
assembly 154 comprises an outer perforated plate 156, a
first flexible diaphragm 158,a second flexible diaphragm
160 and an inner perforated plate 162. In the preferred
embodiment the first flexible diaphragm 158 and second
35 flexible diaphragm 160 are opaque.
The rectangqularly configured display assembly 154 is
designed to be attached to a housing which includes an



conpri ses a housing 68 having the shape of a particul ar letter. The

housing 68 itself conprises a plurality of sidewal | s 70, the outer :
edges of | igﬁfi ne an opening 5 72. Disposed within thel’l?,‘i"gﬁ is a
| i ght souﬁﬁiﬁg' whi ch preferably conprises fluorescent tubes @gﬁ@t

power for which is provided by -an electrical cord 78 ext endi ng fron1the
housi ng 68. The display assenbly 32a ~6€8d in the illuminated letter 66

is shaped to ¢onformto 10 and conpl etel t he apeni.n 72 mhe
attached to thBRET E%gﬂ§|ﬁ8u§§e an é&?§§1§ éﬁé%?%

assenbly 32a ppefitfig 6B the hGESihgudeﬂbmed tnerebyBG.Aenmﬁsrng wdubdigned
apertures and .sl.i.t.s 36a, W, | | e,a p 15
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t he al phabet, 16#t areoarrangedt inrhorizentah and Fepkical el Hgnedrre¥enpl ary
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|IIumnatedIetters 66 eco i ned | um nat ed S|gn 80,

with the |ett&psusedprerheRark s“%?‘?g@uFPSb‘PVtEBrR?%%‘PEﬂtﬁ
appropriatel yieel ased 351&&&kﬂl@mﬂﬂlBdeéphhegmlg588®h18u3xhcnﬂdasaasenbly

32 b te Lonal |

acet heti ol 1 yBazBagEy, BF $1ied™ FRRCR TR, PELERTR: o2 HHE oueryy,
12¢ and 12d, perfbhatedl§1ahemh56randhtha iyrasséhekyb154dbaphnegmoh53h 30
enbodi ment  of the gﬁg? 'Té‘?@ﬂfsrhnd %Eatpd'vﬁ‘ﬂllfythe ASS g154

conprises an Sﬁfer perfora | ex1 bl e "diap ragm
158, a second bbengbaerdngperQMhln theFimnt Aexibde ééﬂpbragEdléﬁa§@ 162.

In the preferped o BIVOL {ERda t REiHH I thef | e¥isBlegtdivephbae® 188 apHesecond

35 flexible dlaphragn1160 are opa rectan ul ar | conflgured
di spl ay akSenBPprEsEess 16 q@ﬂ forst 59F§&E§& r@%
i ncludes an gecurd@ 98606:4@9 back surface of the outer perforated

-PCT/U897/1422%late 156. - 22

In addition to the apertures 164 and the slits 166
being aligned, the peripheral edges of the outer
20 perforated plate 156 and the first flexible diaphragm 158
are substantially flush when the first flexible diaphragm
158 is secured to the back surface of the outer
perforated plate 156. The alignment of the slits 166
with the apertures 164 are provided in slight off-set
25 alignment relative to a vertical axis which of the
circular aperture 164. ‘The off-set nature of the
location of the slit 166 relative to the circular
aperture 164 is best shown in Figure 12d. For purposes
of this Application the term off-set means that the
30 slits, although being aligned with the aperture and

positioned that the slits do not intersect.
Secured te the first flexible diaphragm sheet 158 is
a second flexible opaque diaphragm sheet 160 which
includes a plurality of vertically extending slits 168
35 . disposed therein. The inner perforated plate 162 is
thereafter secured to the exposed surface of the second
' flexible diaphragm sheet 160. The inner perforated plate



i,nner_light source and is sized to conpletely cover the openi ng of the
housi ng defi ned thereby. A housing would be simlar to that shown in
Figure 1. whessegs’ or at ed outer plate 156 includes a pl uct/Usy?/13228
circularly 5 configured apertures 164 disposed therein. The apertures

164 are arranged in horizontal and verticalasaligned rows  and are.
equal ly distantly spaced from each other. Secured to the back surface
of .the outer pegghorAlR Mt wdes alPQutr:alcitfyi ot dimeuldelyi ephfagoreas

whi ch includes a 10 Iurall ¥ of s 56 .di sposed hEI‘EId‘I 1 hg gut er
perforated pl aPPeIGG‘ £85d1¢ fe ?PgFeTjI 1‘-3% % T PEFh°f: plate §f
i dentical |ength é&d;a\m:(iw Wi apersurés 16@ of ttl& neuter apgefiowatiedn t he

bnee of ﬁ'eb'lﬁpibif%?[ﬁ%? afidh ke PSR £70 S F Dbl (hAReE DB 5‘?%33%:1”

secured to g hephatle systacref arlmangedr 1peride1atedal paiitemng 56. The
In addition to the W tafescréeg‘lcﬂlgu;lg e%éf‘tlzdp@s 7006580 elld OBfiert N
er I at 1

peri pheral edgg e out 6 and the first
flexible di aphpagnfpmed Ddleéesul3§t2ant145al s}lghﬁébr wHERAtRE f than {EBR bl e

di aphragm §§E\§Z:e§e%eghéo %ﬁ‘:ﬁﬁ‘é"s Sigd age @he rtﬁxt@é’ff e ﬁrfﬁrated

perforated platée align t of the slits 166
apertures 164 platgr ddbded in slight off-set 25 alignment reI ative to a

verti cal aﬁ?s whi chgfe td€cond @liaphrdign apeztuaaltlaﬁan}heiﬁiu@@& mat ure
of the ative the CII‘ %rture

ocation _of the slit J
164 is best sh®wTaditYy@afe siiits F’oef68 p‘ﬁ’r%%%%d eBFi%hi s ﬂﬁp??‘t’:&ﬁ t he
term of f-set nmages dhednddd 8A theet sliaghrugmhlbei ag alsi gredbei ahighed -
aperture and . position h e_gli I sec
Secured to t he"AsFFIRSG E%g'l‘;e? %ragmltgl e%g) %%éujegelbsf égeggﬁd OPEETi bl e
opaque di aphr agersivaettetb0 pltatsh 156 | ntawescalmmlant@-}'lﬁf vakhi c&bey

ext endi ng f% it 108 32s gl.,%pg%eghghfﬁﬁép er{ aqggfltgrzqt ¢had #he 162
he ace o

S af tér "secured to the exposed sur e second erX|bIe
di aphragm sheediaphragye ﬂﬁﬁerlﬁeri’r%ﬁ‘é&’%@ piat &he baclsl\ocy%/ Gdwpofirst
PCT/US97/ 14228 £1exible diaphragm 158. The pattern of the vertical

slits within the second flexible diaphragm 160 is an

identical mirror image pattern of the slits 166 of the

20 first flexible diaphragm 158. Accordingly, when the

identical rectangular pieces are placed together with the

mirror image slit arrangement, the slits 168 are in off-

set alignment with the slits 166 of the first flexible

" diaphragm 158. The off-set alignment of the slits 166

25 and 168 within the aperture 164 is best shown in
Figure 12d.

Importantly, the apertures 164 of the outer
perforatea‘ plate 156 is in off-set alignment with the
slits 166 of the first flexible diaphragm 158 and further

30 off-set alignment with the slits 168 of the second
flexible diaphragm 160 in which is in alignment with the
aperture 170 of the inner perforated plate 162. Thus,
when the first flexible diaphragm sheet 158 and the
second flexible diaphragm sheet 160 are sandwiched

35 between the outer perforated plate 156 and the inner
perforated plate 162 the apertures 164 are aligned with
respective ones of the off-set slits 166 and 168 and



- 23- 162 al so includes a plurality of circularly configured

apertures. 170 disposed in the inner perforated plate 162. | nportant [y,
t he apert 98086 of the outer perforated pl ate 156 an fht)ﬁ ures
170 of thy(?nner perforated 5 plate 162 are arranged in ?Pen ?@Qﬁ
patterns. The di aneter of the circular apertures 170 of the inner
perforated plate 162 is slightly greater T44n the di aneter of the
apertures 164 of the outer,. perforated late 156. 10 he second
G aphr agm 162 SRRFEEARI TP | ncPifestaes 168 3hd) 168 afthpnab 588w dpbsed

t herein. The YParasl 1B aligmrentamagnds: nodifieditapeadn My ange oE be

al i gned W {. ti.Vv o] e ture 6] (I Qyt.er
perforated pla lgerf%gio(%gng(? gglﬂﬁglage%?gpl ?/f:\i/)\ne% hé%%}c%%sa[?elr%]&r%gl%ﬁhgf t he
i nner perf or atapeiunes 1504 apdnlVfcand s¢ dsinchgas 160e i slitsuléd @md he
back of thg fi{?g do ndt BiddE BAPRremedd8. The pattern of the vertical

slits within the second flexible diaphragm 160 is an I dentical mrror

i mge pattern of tiEhe|diaphsagnf sheetx) 138 andf |16Q reachi pyeisgablys.

Accordingly, vWien ddie the 0B i £66 &R&L RBIULRL cRI 8EBSJRLBUR! aBedelipget her
with the. myrror mngqe slit ar%fngerrent, the slits 168 are in off-
set alignnent ARSI GEiNs W SH1ER1PF 2R 168 BRE Pe ddrsikr ¥dhhiss.

Tge of f - Eet ala'{nmrmféh tofshipes| shehlas 25shaipks 168 Wéﬂi&pzlaéherh%&e:retrure
164 is t own_ Jin Ei gyre 124, . or.tantly, .t apertures
164 of thgaout apes tﬁeﬁo&?“ataegﬂa%agléqﬁgaegﬁnﬁ’O#O;‘T’Rsé‘f’ Sﬁfénr’rgﬁ?a\ﬂcten t he
slits 166 of tttee falrists oifekhbl £idstphnegm AESciie fdirapgharadd shefdt- 4668
alignment wt SLILLS & e c | exi bl [ aphr, . in
which is in aﬁ%llt.ﬂiergenbb\%vi [hredd! the’ Hidrs o BH Solbil FE e
plate 162. Thilaphragmheheehelflrst Thee@miemibihraghechabt ussd 4o t he
second fl exi bl digpuagnasionte HApHraaRNSY Ghed tde sBebieer1bRgpalt er

perforated plate 156 and the |nn€r erforated plate 162 the ae)ertures
164 are alPgneiftaghragm 160-45.8¢heRt rathe Hgxikke Materipds Wakd 168
and ' the necessary memory to return to its original shape such

as neoprene but not limited to the same. The function of
the first flexible diaphragm 158 and the second flexible
diaphragm 160 is to create an overlapping of materials so
20 that even if the slit 166 or 168. fails to completely
close then the overlapping of the material over the slit

166 or 168 will prevent light leakage.
Because the slits 168 of the second £flexible
diaphragm 160 are di-cut in an off-center pattern which
25 1is a mirror image to that of the slits 166 of the first
flexible diaphragm 158, during production of the flekible
diaphragms, the diaphragms can be di-cut with identical
patterns,.;hd-the second flexible diaphragm 160 is merely
reversed in a mirror imagé to create the overlap effect.
30 This aids in the manufacturing process of the flexible
diaphragms. Because the flexible diaphragms are high in
elasticity, prepping the flexible material is crucial to
the production process of precision di-cutting the
diaphragms.158 and 160. The flexible material must be
35 relaxed and.completely free of any previous stretching
incurred during manufacturing of the flexible material to
prevent shrinkage after the diaphragms are di-cut. The
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- 24- apertures 170. The slits 166 and 168 al t hough shown in’

paral | el alwQs8mes4s9 may be nodified to be in any angle of PETAUSBY14328 so
|l ong as such slits are accessible within the apertures 164 and 170 and
so long as the slits 166 and 5 168 do not 42%ect each ot her. The
di aphragm sheets 158 and 160 each preferably I nclude the slits 166 and
168 whi ch are diirdr t imagimg of Ather ndiaphtygmshels| idepergienind UBEH my
be di-cut with & es.. Sheh -sh S <9k pe er
10 shapes to fp&erﬁ%%qﬁgprg#ﬁée%eﬁ?ng? %ﬁ?t%ﬂaeggﬁ fgéﬁg;ég%’ Slﬁeéﬁscri ts
of the first irier ddiodming heles al®® sht82 isgcreatipgdl heoovierlaps«f t he
slits of the s f i . di aphragm sheet 160. The preferable -
materi al used 15\5(0)1?'% ia1?.>ét(1'ebift?8r st flexible diaphragm 158 and t he second

flexi bl e 155 di aphr gk hamae s1a4h&ups, dhesdaRItl 1% phe Rattpmarhyithe

the necessary majidy péxrforfatédiplaté 96| ghdabnsbaph side of tde RAmmene
but not limted to_the sane Thex%_t,%ncti

on of. t he fi flexi bl e
i aphr agm 158 RRFAGRALSE GRATFE0 b1 ahd “Befhinaratns1aghily; betoks ¢he,
Over: app: ng of 4ayg eéagﬁs 1S7OSh26f tthat eweeri fperifordtidd 1pbate 165 f ai :I;n to
conpl etely cl pse. ihen.the,o n t ri over t i t
166 or 168 wi | 139RASh Fi"&htd?%gfég%gﬁg LB ag%ggéﬁsea%% S’ﬁ?’@e"fézfsof
the secondi16l exshightly béifapte &dwe £60 edgedl 7&utproviding fa chamgrelp&G%r n
which 25 is a 'rr'rp'g,&e ; e [ 1 of mie ghls ;
flexible di aphr%ém% ur F?}lg &:ﬂggﬁg%?{g% %?bt%ulzdf exi bl'e e&lglla'glp trlz;)gnm;,
t he di aphr agns @farthe kHlarge ﬂ?fhfF%thﬁaFOP edggt apAntheytepsh@ L ddhd

f1exibl e di aphragin 168qés, "BRE! Yrovidifyelas&hdriheal MM 86ri pagPosesCiFat e
the overlap effect. 30 This aids,in tEe Hanuf acturlg rqcess. of the
flexible dilapHruaiRg  Be SRRANAARY 1 LiRBl PaRelHhY S &% phgRn; fnd-

el asticityzspr epideibde fheyrilateratdataall i $ncirediadliond to Fibarpsodigtion
process of precisjon di-cutting the di aphragns 158 and 160. The
flexible materi®t t be 35 relaxed and conpletely free of any previous
stretching i ncurkazbriiingly petrhe ackght yrafsnikt ing pdyg sunit ers dlhea o

prevent shrinkage, afhat,f Nendi RPYEAGMS aLRydi peUtinddfted through the
aperture 164 piercing the first off-set slit 166, the

20 slightly off-set second aperture 168 and the aperture
170. The flexible nature of the diaphragms 156 and 158
allow for sufficient deformation to allow passage of a
light transmitting peg through the slits 166 and 168 even
though those slits are slightly off-set. Accordingly,

25 the subsequent removal of the light transmitting peg from
the aperture 164, the flexible nature of the diaphragms

158 and 160 allow for the closure of those apertures due

to the nédprene’s shape memory. Because the slits 166

and 168 are off-set, the blockage of light is not reliant

30 upon each of the slits 166 and 168 coming completely
closed. The slits may remain slightly open but the
overlap of the material because the slits are off-set
completely block any light leakage. Although not shown,

a lubricant such as a graphite powder or charcoal powder

35 may be introduced to both the front and rear surfaces of
the first flexible diaphragm 58 and the second flexible
diaphragm 160 to ease the passage of a light transmitting
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- 25- mrror imagi ng of the diaphragns is dependent upon

preci si onpyRyedigagy i n di-cutting the slits 166, 168 and Péﬁgs@ﬂj‘ﬁ;sni ng
hol es 180, 182 in creating the overlap of slits 166, 168. A
flange 174 runs the length of the bottom_g _the outer perforated plate
56 and on each side of the outer perforated plates 56 and term nates

l'ightly bef t t d : ' 6.
257 ! Bheguant MhECuRs 18, S ap ot bt

before the toplbegs the sgddd ditfy andnbbheriophe diaphragms g and

di aphragnms 158g@ndcl6Rovéhefeteély naindNreturdl ¢N6sédange 44 Sdv&rFidpe top
edge and the tops of the side.e , d i,di ng .a channel _|s Tor

es, and provi,
purposes of POSIREPRdMIFhoute SRaSKING X Egﬁéﬁl\ﬂﬁi othen hewnlbglit 15

descri bedsi n greaénitdehgi peds axe aiembvéd. Frguadaitbon, tR@GIfghtly
Accordingly, the | igh%. trapsm tt:'kng Eeg such, as thf fne shown in Figure
5 may be inset®EEeFhrOUFACERE O aBRF( (PRELBYTHi of 20 nPt het B r sEPREF - set
slit 166, thep@ffoshtelit Iplaifd - adlowecdrite apeteriallGthinid tibe pystiédr e

170. The fl exjpl u 0, i a 1 I f
sufficient de#'%'r’%%??%n&)?o éal ?’g&h%ag%%{gxg&gft%ﬁ?g. Bglgg%t% ttrné ?%1 ?Lt\{‘\{l ntgﬁ%eg

t hrough the sapertuse LhQ awsa and to alsepadd inothespassagecof|lighty

of f - set. cc gafa| PYARE S gRseqidant lerfifacf N | r 1tting
peg frommA ?%%hggg%tlrgé 1%91% t#{g{ flexi blt;h?gg;ﬁt?‘rsgl cﬂ}} t Fl%eéé_déla‘ggp]f# agirgén

158 and 160 astowcturetardctesard b thesErighkionabsretpntiontof tsrid

lr31|e0|orkene' stlhﬁa .My SAesdisent Paguidet 511166 a meldt1fg ¥E&Kffrpet, -the
ockage o |

coni ng conpl e‘t’g?-%hl Siggéﬁggl‘&?gn%ﬁg’%&i :J%réng %Hé?rfailtr?hil ;Scltﬁ% is'ipl‘gge‘ha‘?%%%esfhe
overlap of thperBbeatel lpdeehese the didltes 28e offf -tie¢ firstonfletidbye bl ock
ponder "ot hat BRERT Bdct P85 s "BBe, 1820 o "l bestRd TGRS 2
surfaces of diaphragmr 360f |and ihe dhaber 284 88 &be¢ timnesequemidraked| e
di aphr agm 160,§ 9+ ga§g2t herhashade Af762 dridthe '@ ¥lddddiing holes of
" the remaining layers of the display assembly 154 are
provided so that the display assembly 154 may be one
20 complete unit which may be removed or inserted into a
light cabinet. Like holes appear throughout the surface
of elements 156, 158, 160 and 162 for purposes of
securing display assembly.
Referring particularly to Figure 13, there is shown
25 a modified cabinet housing 186. The modified cabinet 186
includes hinged doors 188 which may be opened on either
side of the cabinet 186 to allow the insertion or removal
of a dispi;y assembly such as that shown in display
assembly 154. Referring also to Figures 14 and 1l4a a
30 piece of plexiglass 190 is interfaced with the housing
via a track which is inserted into the upper and lower
portions of the front of the housing to hold the
plexiglass 190 in place. The plexiglass 190 is desirable
as it prevents unwanted removal of light transmitting
35 pegs such as the peg shown as 194 and to protect the head
portion of the light transmitting pegs from obstruction,
such as dust or other elements. Also, a flange 196 is
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- 26- peg through the entire dlsplay assenbly structure and al | ows
the slits Iwoposnesd68 of the di aphragns 15B and 160 to nmecxEsFAk228and
return closed in an overl ap position wi thout sticking or catching when
the light 5 transmtting pegs are renoved. -gg-addition, the slightly

| arger dianmeter of the aperture 170 of the inner perforated

plate allows thgy &f{gar.ahy\h ;ﬁI‘b\Ifdé&'SI%%dt provigearshy iher | talack for
er

transmtting pe 0 area d fo also,aid in
t he passage of ngﬁrt&@nt¢%%§ﬁ¢W?Y% % Iﬁ%ﬁéﬁyt APt QU 54

structure and tgfatgelnoﬁggngrbgbhﬁael1Betent|on of sald peg. Also
shown in Figure 11 is

mauntin scre 173 nt er f aces. t t he
hole 178 of the BugeFl”““&gw f‘?)‘?‘é‘? HD)| 81’-’8"% h‘h elisé’rcr‘”t%é& er?st
fl exi bl e 15sdi aghiegnmthE8 inchasione o]BZumItip\be skightisf 200 Hae serve as

di aphragm 160 an | r er he
hol e 178 and th%h%oﬁ%cgi) E&Ilﬁ‘g“lh trlbﬁ QB% Jl e‘?rfa% ng ayebIs9 ZTIIJ
di spl ay assenbl yrd&ketir 298 1Spraﬁmmﬁﬂ s@tm meedr WW@@T&Q@ 164a may

be one 20 conplete be rEpOV nggigt o thaht
cabi net. Like h%?%%gg%éeggkg rg%bﬁbut t he gﬁ? %%E 18 %%{elenen S 156 158,
160 and 162 f orspdepeadisoR02 al§@céﬁl‘t|$ga§| $plshphidsiging brace for the

Referring gﬁ{tlggggﬁgy §8eFigure 13 there i s shown 25 a nodified cabinet

housi ng 18 The fied cabinet I ncl ydes hi nged doors, 188 whi ch
may be opened on e|tﬁ@ferrlnglHérBFCPﬂéréabFﬁeF¥ﬁﬁf% IFRST € 1S | FRIYR on
or renoval af &ish e Ausaeadly Y 206C hwhschhatomhwiwes n edicipl 8f the -

nbly 154. Ref I Fi 14 4 f
D1 oxi gl ass 190 PEMPAPERFECER AT PEnnadsing 1T ord HRePdR”ah spcend
inserted into tsemupppagaad temeangulamdytlshapﬂdtrﬁaQHagﬂ cﬂlem@ h2@8i ng
to hold th | exi gl I I d
0 ho . vRegEsg! 385e 220! NP égﬁfne gor}g Xl @éégﬂﬁ&ién & repke

as it prev d Tenobva mttin egs such as the
peg shown as 19ﬂlangetb7ﬁr®n@cthGhélh%§§C sigpage;| heéﬁ ? 8 F?ﬁh?e slid

transmtting peggebl eRaeLEaEK it¥). engage the display assembly 206 and

may be inserted into the cabinet 186. The signage piece

208 ﬁay be formed by any of number of semi-opaque

20 material which allows the back lighting of that plastic
material for purposes of illumination.

It is additionally contemplated by the present

invention, particularly with respect to the first, second

" and third embodiments that to further prevent light

25 leakage of either the cross-slit configuration or the

dual-diaphragm bisecting slit configuration that

addltlonal opaque pegs may be inserted into any aperture

which is not occupied by a light transmitting peg. Thus

the use of the additional opaque pegs may alleviate the

30 problem associated with light leakage. Additionally, the

opaque pegs may provide a desirous aesthetic contrasting

effect.

Additional modifications and improvements of the

present invention may alsc be apparent to those skilled

35 in the art. Thus, the particular combination of parts

described and illustrated herein is intended to represent

only certain embodiments of the present invention, and is



such as dust or other elenents. Also, a flange 196 is WO 98/ 06469
PCT/ US97/ 14228 -27- additionally
provi ded twoms®esede an i nner track for insertion and r epp¥yaisofiaz

di splay assenbly into and out of the housi ng cabi net 182@1L %
hori zontal nounting bracket 198 is providgg to 5 allow the inclusion of
multiple lights 200 to serve as the batk illumnation for a di spl ay

assenbl y. T . E#ﬁﬁﬁi 498, d e ed. jpner. si |l.s.202 vi
mounti ng scr e\/\qgogpipt% he I rgéc,kgstélsfé% %)% egﬁ%gﬁg?%’%‘%e e ag.%gga%v§ 202
al so acts as devieesiwithin the $Biritecand secepenef tBe.invention.
Referring particularly to Figure 15 there is shown a display assenbly
206 whi ch conprises each of the conponents as shown in Figure 11 and
wherein a second sem - opaque rectangul arly shaped si gnage pi ece 208 15
wherein a track is formed by the term nation of the flange 174 and the
pl astic signage piece 208 may be slid into that track to engage the

di spl ay assenbly 206 and may be inserted into the cabinet 186. The

si gnage pi ece 208 may be forned by any of nunber of sem -opaque 20
material which allows the back lighting of that plastic material for
purposes of illum nation. . It is additionally contenplated by the
pr esent invention, particularly with respect to the first, second

and third enbodinents that to further prevent |ight 25 | eakage of either
the cross-slit configuration or the dual - di aphragm bi secting slit
configuration t hat addi ti onal opaque pegs may be inserted into any
‘aperture” whi ch is not occupied by a light transmtting peg. Thus

the use of the additional opaque pegs nmay alleviate the 30 problem
associated wth light | eakage. Additionally, the opaque pegs may
provi de a desirous aesthetic contrasting effect. Addi ti onal .
nodi fications and i nprovenents of the present invention nmay al so be
apparent to those skilled '

a



35- in the art. ThGET—THE*EETTTCUfaf~eonbination of parts describ

et rent sossesso ot AT MTHOTHI =3 75" vo'sbs oeimeriossmans
e oL M s - 28-

PCT/ US97/ 14228 not intended t
serve as limtations of alternative devipges within the spirit and s
of the invention. WO 98/ 06469 PCT/ US97/ 14228 '
-29- VWHATwhr Cedl MERIMEBD IS: 1. A changeable reusable
illumnated sign, conprising: a haqusin efjning _an
openi ng: 5 1. o RoreRandeahle; o FRUARRES b IR ARSES noe LR )
a display assegbmpratsiagked to said housing and covering said

openi ng, said display asse . - rising. .
perforated outer plate d%fggp%énprgﬁélﬂfﬁan%nE%ﬁghﬁﬂﬂfback surfaces a
including & plurality ofa l1ight source giisposess wiitdpios sshicherausing;

2 first flexible, opaguesdufghiagnashébly artached to s338UREHcf! Bha

surface of the outer plate

I ncl udi ng a ura

di sposed 15 coverdngi n SHikh epenipg gnegadd: h displayt i vassesbly
of the apertures of ;Lhgr9uiay:plate; . - a second flexib

opaque di aphragm sheet

am nar juxtaposition to s

in | ;
first di aphr agmPs REFEOXaLSA RUbRE BLASR: dahidHdy Spont
includingi;m plurality aatl backt surfiaepesafld including a plurality of

15

20

25

30

35

apertures disposed therein;

ed

)
cope

a
nd

back
slits

| e,
ai d

a first flexible, opague diaphragm sheet -

secured to the back surface of the outer plate

and including a plurality of slits disposed

therein which are aligned with respective ones
of the apertures of the outer plate;

a second flexible, opaque diaphragm sheet
in laminar juxtaposition to said first
diaphragm sheet, said second diaphragm sheet
including a plurality of slits disposed

~ therein which are aligned with respective ones

of the'apertures of the outer plate and off-
set relative to the slits of the first
diaphragm sheet; and

a plurality of 1ight-transmitting pegs,
eaéh of said pegs being extensible through
‘respective ones of the apertures and pairs of

*Ehe off-set slits of the first and second

diaphragm sheets;

said off-set slits of the first and
second diaphragm sheets being sized and
configured to frictionally retain the pegs
within the display assembly when the pegs are
extended  therethrough, and to provide
overlapping material to block the passage of

light from the light source through the



t herein which are aligned wi-th-respeetive ones of the

apertures of the outer_plate and off- set relative to the
slits of wd dafesdol I St E “ I! Mi‘ phragm sheet; ‘and 25 7 a
plurality of 1ight-tr | I.' | I|a each of om g pess being
extensi bl e through respect_i_é/(?_ones of the apertures and pairs
of ‘the off-set slits of the first and second '

di aphragm sheets; 30 t f 59 & Fsleg | | rst

and secona %]i’a%ﬁsa ?n sheet smgée]iI g sﬁezyc}*éarﬁa:h(g péJLﬁ ard

configured to frictionat®y e¥tepded theegghrough. within the display

assenbly when the pegs M€ sign of claiﬁxt@ncbﬁ%rémreéﬂepumsfplﬁd to
0

provi de 35 overl apping material to block the passage
| i ght fromtf%gs’r?wys%‘éﬁ"ctéé’fh? RiPRe:

-3'?- t g dth hap%:]p&ﬁﬁofétédleizmﬁf{?m'@% f Cld% V\:hS%r&)'mi id
not extende er et hraugh. . 2. e Si 0 aj .Wher ei n, sai
di spl ay assend V%%rsgsﬁﬁr Fle & manner an%erené Bg]?f 15'11&'15& anther
pl ate secured to tdecemtoddaphragm shiephr age slapatured abebwaen Wigs ei n
the first and S n L.ap shget a red .betwegn t he
~outer and inner;ﬂ%ﬁ%gf %@?dg?ﬁﬁgrgggggg’i%g#éd?ﬁgeg B&gt% giﬁﬁqﬁiﬂ ty of
apertures di sposec tereslitshich apertires dispdseghddenetin misigdctanes ones
of the apgrtures : : a | i f said
R6 O%Zhie_ >d with res?@&cond.v@ 3hesapd ’Eﬁ%@%‘g‘%fﬁ’ﬁé@ 3f tHe oa

slits of Irst and s di aphragm s ] ) ch
of said pegs bei nP¥5@enBldte fREcFGSFPective paixmeefisaidnsd iss wfe

al i'gned apertures e tfierdd and se@@ﬁ@rdﬁaghfagﬁrsggggg§ and respective.
pairs of said- sl iﬁs %f thedfi rst aﬁd,second di aphr agm sheets
di sposed t her ebet ween. ©3€h Ot 3aidnbeas Reipdc extRnsifple oithrodh of the

pegs - conprisescespective ones of the aligned apertures of the

15  outer and inner plates and respective pairs of said

' ' slits of the first and second diaphragm sheets
disposed therebetween.

3. The sign of Claim 2 wherein each of the pegs
comprises:
20 ' a shank portion defining first and second ends;
and . ;

an enlarged head portion formed on the first
end of the shank portion;
each of said pegs being sized and configured
25 such that when fully inserted into the display
assembly, the head portion is abutted against the
front surface of the outer plate, the shank portion
residé; within respective ones of the aligned
apertures of the outer and inner plates and
30 respective pairs of said slits of the first and
second diaphragm sheets disposed therebetween, and
the second end of the shank portion protrudes from
the inner plate.

4. The sign of Claim 2 wherein the cuter plate is

35 fabricated from an opaque material.



20+ - a shank ﬁortion def i ni ng first and second ends; and

an enl arged head Eorti’. u““lmumuj"u first end of the shank
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portion; L s IR

such that when fully inserted into the display assenbly, the head
portion is abutted against the f r@dc surface of the outer plate,
t he. shank portion resjdes within respective ones of the aligned

apertures of the ouBer afB®i PR pPrd eSlak® Jo whereiposthet ifiestai pBdof

said slits of LBeohlr di@s¥ragm sheet¥°cCaRE Ha¥Waradheebm JEspRsBle
t her ebet ween, ' nd end ,of the shank portjon protrudes

and . the.gecci J
from makeraAdr Whth §aid slits beingrgdescqyit ghe¥edmm. 2 wherein the
out/er pl ?te is 35 fghricahed siignmah ©Opabwe2whetedn the plWRAPBEP64E
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. 3 1- . . 5. _The,sj f
Olai m 1 widh of IPEREUFPRSPEaRRe LRngE BRALS, W7 HFe iR 2L ipBhent, Vikhod
fromflexibl e respaatéveabnest bfsthe apertubesngfdthecottéhepkate each

6. The sign of_glaim di“é‘xﬁéﬁé?t LgfeQ{:Hanzﬁ nOftﬁeapcﬂ%H%ﬁérOfQ%Pﬁﬂégner

2
plate which are in alignment w respective ones 0 € ap S of
t he outer platapeathres ofiatBeaocutgrepdatgreater than the dianeter of the
apertures of the outer phgke. gi £ 7ci1alke S i Ol Al 1 ein
said first 10 __di aphragm shegtlggndosaj saecon(} di_a&égalgnm s%%ieg egc st
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7 wherein sai djpendaeed powdkybdi tabricant ﬁg@mierde WG . 9. The
sign of Cdaim7 Wnegein E,gidspowder%d &? .Iu;ic nt i,s a charcoal _powder.
. e sign o aim wherein said powdered .
lubricant is a graphite powder.
' 9. The sign of Claim 7 wherein said powdered .
15 lubricant is a charcoal powder.




