1 DI SPLAY ‘APPARATUS This invention relates to display apparatus @al%%ﬁ%g
shops, exhibition sites and so forth, wherein the said display apparatus is"
intended for flexible space design for exhi bitions, by nmounting interior
structures such as shel ves, exhibits and pictuges on vertically strained
w're ropes, both ends of mhlch are retained by rails. It is conventional to
nmount exhibits upon a wire rope hung in a roomor exhibition site, the two
ends of which are fixed to a ceiling or wall. It is- required that the
exhi bi tg=be fixed to the desired positions of the wire rope to obtain
satisfactory exhibition results or space design results. Anongst problens

of the conventional nethod utilizing & YN ARBRARA e are: that the
exhibits mounted to the wire rope are extrenely hard to renove; that if the
wire rope is buried in the ceiling and the floor by means of suitable
fixtures, replacenent of the exhibits is inconvenient; that the wire rope
may not be in harFeh§ Wyentiap Eéb%FﬁFlBﬁsdiﬁﬁéaYtFEQaFﬁtuﬁ tingt usgacinve
appearance; that the wire ws the e guently to,slip

down to cause accPReRfs e*éhg}F?ﬂﬁ §bEEFaFnéaF8 faﬁahthﬁpeéﬁ9ncﬁéﬁgéaﬁﬂ

exhi bition nDunt'Q?splay apparatus is intended for flexible space design
for exhibitions, by mounting interior structures such as
shelves, exhibits and pictures on vertically strained

KNJ wire ropes, both ends of'which are retained by rails.

It is conventional to mount exhibits upon a wire rope
hung in a room or exhibition site, the two ends of which
are fixed to a ceiling or wall. 1It is required that the
exhibits be fixed to the &esired positions of the wire
rope to obtain satisfactory exhibitibn iesults or space

design results.

Amongst problems of the conventional method utilizing a
hanging wire rope are: that the exhibits mounted to the
wire rope are extremely hard to remove; that if the wire
rope is buried in the ceiling and the floor by means of
suitable fixtures, replacement of the exhibits is
inconvenient; that the wire rope may dot be in harmbny
with some decorations, resulting in an unattractive

appearance; that the wire rope allows the exhibits



positions cannot be perforned easily and quickly. The present invention has-
as an object the alleviation of these problens by providing neans enabl i ng
the exhibits to be slid along and to be fixed to the rope easily and D -
qui ckly, and permtting themto be positiongd and handled easily, so as to
result in substantial inprovenents in work ‘efficiency and to provide ’

attractive harnmony w.th the hibjts, .high safety .and wi der appljcations.
According to lfﬁgqéﬁ”&telﬁ 'ﬁpn\?gﬁtq ?r?‘f%etr"e anssH i o1 LRA %t us., for
t he purpose ofsperdiadl Idareexdrnditmat wny ethrarspe dinli et iyl taiogra rmedurst i il

I ncludes: a first,ail, f | X , | . es a groove;
a slider fi ttggiﬁﬁtls%r{%e&;ngdfgb;%oé/%%oﬁdr eeealgsklﬁ(;igr]‘gd t%‘%air%%:ﬂ a gripper

for a wire rope upon which wire rope exhibits are to be hung which gripper

is connected Qg e eHdritei VEh IR a2 AP dPye | dRElef 1 hayi i g | nner,

tapered surface, a plurality of balls which are Titted 1nto the said
cylinder and Cfn Whess RFARIeNg P¥ RRAKAIRG 9IRS LRaPI R Re surface a
sl eeve which igxtlindas ao deerdli® dxdmy faid resae/i fNigkddier oV tive roPse bet ween

Sl ding ¢her el eidy A S adklLa AL, REARAL oiieh ¥, B s e 4AFT o
cyl i nder; and amndshandledreassiky ofsavdg it scdsudetl| in | suhe tantial
improvements in work efficiency and to provide
attractive harmony with the exhibits, high safety and
wider applications.

According to the present invention there is provided
display apparatus for the purpose of installing
exhibits, wherein said display apparatus includes:

a first rail for fixing to a wall, which rail
includes a groove;

a slider fitted into the said groove for free
sliding therein: '

a gripper for a wire rope upon which wire rope
exhibits are to be hung, which gripper is connected to
the slider and comprises a hollow cylinder having an
inner, tapeted surface, a plurality of balls which are
fitted into the said cylinder and can be brought into
contact with the said tapered surface;

a sleeve which includes an aperture hole for
receiving the wire rope between the balls and which
sleeve is located in said hollow cylinder for free
sliding therein, an end of the said sleeve projecting
out of said hollow cylinder; and

a spring, one end of which is fixedly located and
the other end of which urges the sleeve in a
predetermined direction with respect to the hollow
cylinder to bring the balls into contact with the
tapered surface and thﬁs grip the wire, the other end of



the other end of which urges the sleeve in a predeternined direction with
respect to the hollow cylinder to bring the balls into contact with the
tapered surface and thus grip the wire, the other end of 3 said wire
rope being secured in a groove in a second rai{ by neans of extensible

-sei zing and supporting hook neans, whereby in use the said mﬁre rope nay be

nstal led betweondfie o g £ Henes LSRR BV SHE0L Ofy o {08058

hook neans. Enbo | ments y apparatus actordin e pr sent

i nventien will n%,_bp tﬁﬁ‘%{éérﬁ#%f t&’xﬁ’\?ﬂsﬁl@@ﬂﬁné’rﬁﬂd Q’“é%‘gﬁ{ﬁ%l 9 ay

t he acconpanying drawings, in which: Fig. 1 is a side view

apparatus: Fig. Zd#nd, s e by S Qfsd %QIM&WW%@% Smayie 3 1S a
sectional view of a fragnment of the display apparatus ig. 4 is a side

vi ew show ng anotirstaitedlibetveer the ghid| fyi BPRRiddtiSteds Don Sbys a front
view of the same enbodinment as Fig. 4. Fig. 6 is an oblique view of the
di spl ay appar at ueitension lfysthe/ said hoak Imeapd udi nal sections of

Embodiments of the display apparatus accbrding to the
present invention will now be described, by way of
example only, with reference to the accompanying

(L drawings, in which:

Fig. 1 is a side view of the display apparatus;

" Fig. 2 is a front view of the display apparatus;
Fig. 3 is a sectional view of a fragment of the
display apparatus;

Fig. 4 is a side view showing another embodiment of
the display apparatus:

Fig. 5 is a front view of the same embodiment as
Fig. 4.

Fig. 6 is an oblique view of the display.apparatus
in use;

Figs. 7 to 9 are longitudinal sections of

intermediate grippers of the display apparatus.

Referring firstly to Figs. 1 to 3 of the drawings, a
gripper 2 capable of holding the upper end of a wire
rope W has a slider 1 which is a free-sliding fit in an

upper rail A. A lower end of the wire rope W is held by



I nternmedi ate grippers of the display apparatus Referrlng firstly to Figs.
1 to 3 of the drawings, a gripper 2 capable of holding the upper end of a
wire rope Whas a slider 1 which is a free-sliding fit in an upper rail A .
A lower end of the wire rope Wis held by 4 a gripper 9 which has the

sanme type of holder for the wire rope as hs the gripper 2. The gripper 9 °

IS connected, via,extensible L 8 to.an exte sLbIe hogk 7 which
slides al ong & GFLBPEL; B HhFS&: aFaF eBsa?ﬁetgpPpBE 9148L LoKo sy

upper of whi KPS EBBRLAR ma, BKer 88 BheRo 210 TR S RBR R MR o e
|arge- di amet ogonhge£agedy 90 kBT InaRAT a2 BONTESLR Bredrlgbhal

cylinder 11 surroun e an I'nto mhlch an internal cylinder

12 shorter thggokhg bﬁieﬁdsmbaeahew ahgk8o7ad 1h74 N9war! 3B9NCE Sur face
[err] is screwed, so that an inner part of the hollow cylinder 11 renains

free of the |nternal cylinder 12. The gripper 2 also consists of a sleeve 5
adapted for free sliding in the axial direction in the hollow section
formed by theThel goiwppyki adhasla andloke inteeioal wirh nwer ob2nihiys,upper
side of the hollow cylinder 11 is provided with the projecting slider 1.

provided by coaxial and interlinked holes: the upper of

which is a small-diameter opening and the lower of which

is a large-diameter, threaded opening. The gripper 2

consists of a hollow cylinder 11 surrounding the lower \o’/

hole and into which an internal cylinder 12 shorter than

the thread of the lower hole and having a tapered

surface 21 is screwed, so that an inner part of the

hollow cylinder 11 remains free of the internal cylinder

12.

The gripper 2 also consists of a sleeve 5 adapted for

free sliding in the axial direction in the hollow

section formed by the hollow cylinder 11 and the o
internal cylinder 12. The upper side of the hollow

cylinder 11 is provided with the projecting slider 1.

The said sleeve 5 is a hollow cylinder including a cone
13 fitting against the tapered surface 21 at the
centre, and the hollow part of which cone is used as a
hole 4 through which the wire rope W passes. The cone

13 has a ball-holding hole 14 linked to the guide hole



The said sleeve 5 is a hollow cylinder inclkuding a cone 13 fitting agai nst
the tapered 'surface [err] at the centre, and the hollow part of which cone
| s used as a hole 4 through which the wire rope Wpasses. The cone 13 has a
bal | -hol ding hole 14 linked to the guide hole 5 4. open to the cone
exterior and arranged radially of the axis of hole 4 and holds balls 3, 3,
3. The sleeve 5 is nounted in the hollow cylirsder 11 with a spring 6 such
that the balls 3, 3, 3 are arrayed in nmutual proximty, with the

cyl i ndnizal port4 progén SteevReSchhe] ekitierd o (A Ner ¢ HVGea erslaph11peohol | ow
cylinder 11. The spring 6 is mounted between a step fornmed in the holl ow

cylinder 11 and shetapiséoofehoby aonand3 holdshédalleeve, 53, AN. UPPRE PDEBRIAN
of the sleeve 5 can be received by the small-diameter hole of the holl ow
cylinder in ordéd i® memntedhiénskthdi hgldow oy ldireiesre Bl wikhgai ppeind bBas
the sane structure as the gripper 2 but is used upside down. The gripper 9
may utilise a slsueh that thecbabdé 3hode & ate earared|ncowbealor 10 as
an alternative. In order to provide extensible material 8 connected to the
coupl er 10, two Proimht¥prwhgh &he g¥ddndrimags.portinrs ofihsleeve 5
turnbuckle [err] is used in Figs. 4 and 5. The | ower end of the extensible
material 8 is projecting from the lower end of the hollow cylinder

11. The spring 6 is mounted between a step formed in

the hollow cylinder 11 and a step formed by cone 13 in

L»/ the sleeve 5. An upper portion of the sleeve 5 can be
received by the small-diameter hole of the hollow

cylinder in order to guide the sliding of the sleeve 5.

The gripper 9 has the same structure as the gripper 2,
but is used upside down. The gripper 9 may utilise a
slider 1 as described above or an extensible connector

10 as an alternative.

In order to provide extensible material 8 connected to
the coupler 10, two tension springs are used in Figs. 1
to 3, whilst a turnbuckle 81 is used in Figs. 4 and

5. The lower end of the extensible material 8 is
connected to the hook 7 which is fitted into the lower

rail B and used as a slider to allow smooth sliding.

The rail A has a groove A1 into which the slider is

fitted for sliding, a projecting wall A_ being used to

2
provide a projection for fixing, and a concave groove



connected to the hook 7 which is fitted-into‘the'lomer rail B and used as a-:

slider to allow smooth sliding. The rail A has a groove [err] int'o which
the slider is fitted for sliding, a projecting wall [err] being used to .
provide a projection for fixing, and a concgave groove 6 A into which
the cover A is fitted, the rail A 4 3 being

bytb"[S ;;Jézb&iiﬁ%ﬁ@%&aa%@%ﬁoﬁ; ts@? {‘:hﬂge[«étﬁii ﬁqaf ' EﬁleeaBES?{ Qﬁ
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same structur)é’cegg"gt ﬁf@tregﬁeﬁogﬁﬁ]gbna{t%lzﬁ ur'gieogpuo;e)%iade‘;%lol\/\hsnilﬁn?anj%élrxgidi"ate

gri pper 19 as a%hgv&faq,ﬁl%;. ﬁ,é&&@@rbi)eoéﬁg agdb}_d%ﬁkdilmw re rope W

The intermedi ate gri pper as a simlar wre rop ng structure 18 as

the gripper 2.colpaetd1y 'RAdEd Aith S did! Cerldv£016 | ifsOfc acdpdd oW
cylinder with the inner tapered surface which has nmultiple balls contacting

the said tapeped ettdprrat &t aspening o tiwd agiduwaigh which the wire rope
is passed to te said balls and from which the rope pr%jects out of the
hol | ow cyl i nder, a spring, one end of which is fixed and which constantly
bi ases the sleeve in a predetermned direction, and in

The rail B has the same structure as the rail A, but is

used upside down.

An intermediate gripper 19 as shown in Figs. 6 to 9 can Q‘J
be installed on the wire rope W. The intermediate

gripper 19 has a simil#r wire rope—hoiding structure 18

as the gripper 2. The wire rope-holding structure 18
consists of a hollow cylinder with the inner tapered

surface which has multiple balls contacting the said

tapered surface, a sleeve with a hole through which the

wire rope is passed to the said balls and from which

the rope projects out of the hollow cylinder, a spring,

one end of which is fixed and which constantly biases Q;)

the sleeve in a predetermined direction, and in

addition, holders for a shelf 20 and panels.

Thusf one end of the wire rope W is inserted in the
gripper 2 mounted on the horizontally installed rail A
and is allowed to be held by the balls 3, 3, 3, while
the other end of wire rope W is inserted into and held

under tension by the gripper 9 of the rail B, also

-



addition, holders for a shelf 20 and panel s: Thus, one end of the wire rope
Wis inserted in the gripper 2 nounted on the horizontally installed rail A
and is allowed to be held by the balls 3, 3, 3, while the other end of wire
rope Wis iynserted into and held under tension by the gripper 9 of the rai

B. also 7 installed horizontally. In Figs. 4 to 3 if the wire rope Wis
hel d by the gripper 9 with slight tension and then the tension is rel eased,

the saigd wire ropfsktaliedainded zandaay estoring force of the expansible
mat eri ab8 of the tension spring, while in the enbodi ment shown in Figs. 4

and 5, the turnbuckle [err] is used to adjust the tension of the said wre
rope. In this way, multiple wire ropes W .for exanple, are installed under
tensi on, and theIshBifs201i soi nst dlfl exhebatineencop ewnkbdi Re2dgbiyppaes 19 for
functional and attractive use. The wire ropes Wmay be easily noved in the
hori zontal direcgcdppby Qswight Isd irghitt e siuh Band nthée theveeasadopl és, the
| ower part of the wire rope Wis connected with the extensible material 8
via the gripper elpasgdes tihiet sedd sHyiengatmtis het sahredebyi bheas that of

t hese exanples may be obtai ned by connecting the |ower end of the wire rope
directly with thgestoring force of the expansible material 8 of the
‘tension spring, while in the embodiment shown in Figs. 4
and 5, the turnbuckle 81 is used to adjust the tension

of the said wire rope. In this way, multiple wire ropes
W, for example, are installed under tension, and the

shelf 20 is installed between intermediate grippers 19
for functional and attractive use. The wire ropes W may
be easily moved in the horizontal direction by using the

rails A and B.

In the above examples, the lower part of the wire rope W
is connected with the extensible material 8 via the
gripper 9. It goes without saying that the same tension

— as that of these examples may be obtained by connecting
the lower end of the wire rope directly with the

extensible material 8.

In Figs. 4 and 5, the system may be installed upside
down, and the wire rope W may be strained horizontally
or obliquely to hold the exhibits. In addition, the
slider 1, connector 10 and the hollow cylinder il may be

formed or incorporated into one assembly for removable



. X . -
extensible material 8. In Figs. 4 and.5, the systemmy be installed upside:
down, and the wire rope Wnay be strained horizontally or obliquély to hold
the exhibits. In addition, the slider 1, connector 10 and the hol |l ow c %
cylinder 11 nmay be fornmed or incorporated ignto one assenbly for renovable

8 conveni ence. By neans of the present invention, there is provided display
appar at us mhiegnggh?gﬁcggtrenely easy and qui ck change in exhibition

| ocation and installation by using wire ropes which are installed in the
vertical direction under tension and which are easily noved in the 7#%#

hori zontal direction, in addition to providing high safety and conveni ence.
9 CLAIMS: 1. Byspeajsapgatheupresenthd ntentiss,othete! dlsl ipi@vadeidbi ts,
wherein said display apparatus includes: a first rail for fixing to a wall,
which rail indisgéayaappacatusawhliicticaliliowsee@xitremetllye easiyd agidoqud ckor free

change in exhibition location and installation by using
wire ropes which are installed in the vertical direction
under tension and which are easily moved in the
horizontal direction, in addition to providing high

safety and convenience.



§Iiding therein; a gripper fbr a wWre rope:-upon which wire rope exhibits
are to be hung, which gripper is connected to the slider and conprises a
hol I ow cyl i nder having an inner, tapered surface, a plurality of balls
which are fitted into the said cylinder and can be brought into contact
wth the said tapered surface; a sleeve which includes an aperture hole for
receiving the w icg,amae between the balls and which sleeve is |ocated in
sai d hellow cylinder Tor free sliding therein, an end of the said sleeve
proj eckiéng out of said hollow cylinder; and a spring, one end of which is
fixedly |ocated and the other end of which urges the sleeVve in a

predet er m ned di nect ibdis pliaiyh apparacust € orha heolgurposy iorddmstta ariingy t he
balls into contact with the tapered surface and thus grip the wire, the
ot her end of sai @éxhilbd tsopahiecierin saddr ddsiplay gpparatius dnsdaded:rail by
means of extensible seizing and supporting hook neans, whereby in use the
said wire rope may be@ ifigsal irad Ibdokedixing ai @ waillls sideh traidi on by
ext ensi on of the said hook neans. 10 2. Display apparatus according to
Claim1, whereinlifgdudess@ gX0OV€inpri ses a projecting wall at its upper

a slider fitted into the said groove for free
sliding therein;
a gripper for a wire rope upon which wire rope
KV/ exhibits are to be hung, which gripper is connected to

the slider and comprises a hollow cylinder having an

inner, tapered surface, a plurality of balls which are
fitted into the said cylinder and can be brought into
contact with the said tapered surface;

a sleeve which includes an aperture hole for
receiving the wire rope between the balls and which
sleeve is located in said hollow cylinder for free

" s8liding therein, an end of the said sleeve projecting
out of said hollow cylinder; and

a spring, one end of which is fixedly located and
the other end of which urges the sleeve in a
predetermined direction with respect to the hollow
cylinder to bring the balls into contact with the
tapered surface and thus grip the wire, the other end of
said wire rope being secured in a groove in a second
rail by means of extensible seizing and supporting hook
means, whereby in use the said wire rope may be

installed betweén the said rails under tension by

extension of the said hook means.

* c L | S *



part, a groove at its |ower par? I nt o which ngové'the said slider fits,
and a concave groove on the rail front portion for receiving a’

| ongi tudi nally extendi ng cover. 3. Display apparatus according to Caim2,
wherein the said first rail is in the fornhgj a longitudinally extending
extrusion. 4. Display apparatus according to Claim1l, 2 or 3 wherein the
sai d seizing and sy gorting hook neans conprises a second gri pper for

hol ding the wre Pbg 1a¥ ARRALALYSHESCAREHTY i Frathel - BRPFPEBsTREsecond
tension spring. fo |l acing the wire rope under tensjon. 5. Display v
appar at us accottf gg?biCF§WRFi?ef & RﬂﬁgkﬁqgtWéiimﬂEl%E?z?ﬁgeénd N
supporting hook ans _conpri ses .a.sec ripper for holding the wire rope
in the sai d HO¥k® meangF8RY & %?t ﬂ'gts gl@%ﬁﬂ 3’&&3 Jtrtﬁ%bmlr(‘fké ?g?o}ﬁ?a%ﬁg t he
Wi re rope undgrs tensi s+ S Y .2 AlHsS ' s hereinbefore
described_mﬁt%é}%fgigggé ?3tgkygb%éaogﬁgﬁe e |n€%p%A§%%%n§$ﬁTtﬁngQ
acconpanyl ng géﬁyigﬂsfor receiving a longitudinally extending cover.

3. Display apparatus according ‘to Claim 2, wherein the
said first rail is in the form of a longitudinally

extending extrusion.

4. Display apparatus according'to Claim 1, 2 or 3,
wherein the said seizing and supporting hook means
comprises a second gripber fo£ holding the wire rope in
the said hook means and further comprises a second

tension spring for placing the wire rope under tension.

5. Display apparatus according to Claim 1, 2 or 3

wherein the said seizing and supporting hook means

comprises a second gripper for holding the wire rope in \_)
the said hook means and further comprises a turnbuckle

for placing the wire rope under tension.

6. Display apparatus substantially as hereinbefore
described with reference to any one of the'embodiments

shown in the accompanying drawings.
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