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- -1- JOFN™ECOR MODULAR SHELVES AND MODULAR SHELF SYSTEM USI NG THE SAME
FI ELD OF THE | NVENTI ON The present invention relates to a joint for nodul ar
shel ves used, for exanple, as donestic display shelves on which a
tel evision set, ‘ornanents, books or the |like are placed, or as nerchandise
di spl ay shelves, and to a nodul ar shelf using the same. BACKGROUND OF THE
| NVENTI GN Various types of conventional joint for use in assenbling a
nmodul ar shel f are known. However, the kjown-conventional joints have many
parts and require a conplicated process for assenbling a nodul ar shelf
system Mboreover, a

JOINT FOR MODULAR SHELVES AND MODULAR

SHELF SYSTEM USING THE SAME

FIELD OF THE INVENTION
The present invention relates to a joint for modular shelves used, for
example, as domestic display shelves on which a television set, ornaments, books
or the like are placed, or as merchandise display shelves, and to 2 modular shelf

using the same.

BACKGROUND OF THE INVENTION
Various types of conventional joint for use in assembling a2 modular shelf
are known. However, the known conventional joints have many parts and require
a complicated process; for assembling a modular shelf system. Moreover, a
modular shelf system assembled using such joints often has parts not fixed
together firmly, so that such a shelf tends to be somewhat unstable and rickety in

many cases.

SUMMARY OF THE INVENTION
The present invention has been developed so as to solve these problems,
and an object of the invention is the provision of a joint for modular shelves which
enables a shelf to be assembled and disassembled simply in a short period of time.
Another object of the invention is to provide a strong modular shelf system using

such joints.
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modul ar " shel f system assenbl ed using such joints often has parts not fixed
together firmy, so that such a shelf tends to be sonewhat unstable and
rickety in many cases. SUMVMARY OF THE | NVENTI ON The present invention has
been devel oped so as to solve these problens, and an object of the
invention is the provision of a joint for nodul ar shel ves which enables a
shel f to-be assenbl ed and di sassenbled_sinply in a short period of tine.
Anot her object of the invention is to provide a strong nodul ar shel f system
usi ng such joints. - 2-

To achieve the above and other objects, the present invention provi'des a
joint for modular shelves comprising a flattened columnar body, one end sutrface
of which forms a front surface, and the other end surface of which forms a rear
surface, characterized in that at least one circumferential side surface of the
flattened columnar body is provided with left and right rear frame-fitting slits
extending in parallel with the front surface, side frame-fitting slits extending at
right angles to the rear frame-fitting slits, and L-shaped shelf-fitting slits which
comprise first side parts extending along the rear frame-fitting slits and second
side parts extending along the side frame-fitting slits, and which are provided on
the left and right sides of the side frame-fitting slits, the three kinds of slits
comprising upwardly opened slits and downwardly opened slits. The invention

also provides a modular shelf system using such joints for modular sheives.

BRIEF DESCRIPTION OF THE bRA‘WINGS

Fig. 1 is 2 perspective view of a joint of the invention taken from the front
side.

Fig. 2 is a perspective view of the joint taken from the rear side.

Fig. 3 is a plan view (bottom view) of the joint.

Fig. 4is a leﬁ side view of the joint.

Fig. 5 is a perspective view of a rear frame.

Fig. 6 is a perspective view of a side frame.

Fig. 7 is a perspective view of a reticulate shelf.

Fig. 8 is a perspective view of a cleat for the reticulate shelf.

Fig. 9 is a perspective view of a lateral strip.




To achi eve the above and ot her objects, the present invention provides a
joint for nodular shelves conprising a flattened col umar body, one end
surface of which forns a front surface, and the other end surface of which
forns a rear surface, characterized in that at |east one circunferenti al
side surface of the flattened columar body is provided with left and right
rear frame-fitting slits extending in parallel wth the front surface, side
frame-fitting slits extending at righf*%hgles to the rear frane-fitting
slits, and L-shaped shelf-fitting slits which conprise first side parts
extending along the rear frame-fitting slits and second side parts’
extending along the side franme-fitting slits, and which are provided on the
|l eft and right sides of the side frame-fitting slits, the three kinds of
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Fig. 12 is a plan view of the joints and a reticulate shelf fitted therein.

Fig. 13 is a plan view of the joints and a rear frame and left and right side
frames fitted therein.

Fig. 14 is an exploded perspective view of the joint and a rear frame, a
side frame and a reticulate shelf which are to be fitted therein.

Fig. 15 is an explodgd perspective view of the joint, a side frame ahd a
reticulate framc fitted therein from the upper side, and a side frame fitted therein
from the lower side. |

Fig. 16 is an exploded perspective view of the joint, a reticulate shelf fitted
therein from the upper side, and left and right rear frames and a side frame fitted
therein from the lower side.

Fig. 17 is an exploded perspective view of the joint, and a reticulate shelf,
left and right rear frames and a side frame fitted therein from the upper side

" thereof.

Fig. 18 is a perspective view of a joint used when not less than two rows of
shelves are assembled in the depthwise direction.

Fig. 19 is a perspective view of two rows of shelves to be assembled in the
depthwise direction.

Fig. 20 is a perspective view of a reticulate shelf fixed to the intermediate
portions of rear and side frames.

Fig. 21 is a perspective view of an example of a complete modular shelf

system.




Fig. 1 is a perspective view of a joint of the invention taken fromthe
front side. Fig. 2 is a perspective view of the joint taken fromthe rear
side. Fig. 3 is a plan view (bottomview) of the joint. Fig. 4 is a left
side view of the joint. Fig. 5 is a perspective view of a rear frame. Fig.
6 i's a perspective view of a side frame. Fig. 7 is a perspective view of a
reticulate shelf Fig. 8 is a perspective view of a cleat for the reticul ate
shelf. Fig. 9 is a perspective view of -#- ateral strip.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described on the basis of the illustrated
embodiments.

With reference first to Figs. 1 - 4 of the attached drawings, reference
numeral 1 denotes a joint constructed according to the present invention. This
joint 1, which is formed from a synthetic resin, has a substantially flattened
columnar body, a right circulag end surface of which defines a front surface 2.
Two portions of a rear part of a ;ircumferential side surface 3 of the columnar
body are cut off so as to form symmetrically curved recesses.

The circumferential side surface 3 is provided in an upper half portion
thereof with upwardly opened rear frame-fitting slits 4, side frame-fitting slits 5
and shelf-fitting slits 6, and in a lower half portion thereof with downwardly
opened rear frame-fitting slits 4, side frame-fitting slits 5 and shelf-fitting slits 6 of
completely the same design.

The columnar quy is provided in each half portion thereof with two rear
frame-fitting slits 4 which extend from a widthwise intermediate portion of the
circumferential surface of the columnar body to left and right and in parallel with
the front surface 2. The slits 4 are four in total, including two upwardly opened
slits and two downwardly opened slits.

Linéar side frame-fitting slits 5 are also provided, which extend from rear
portions of the rear frame-fitting slits 4 along the widthwise intermediate portion
of the columnar body, i.e., in the longitudinal direction (perpendicular to the slits
4) thereof. .The slits 5 are two in total, including an upwardly opened slit and a

downwardly opened slit formed completely identically with and on the opposite




-3- Fig. 10 is a perspective view of a front portion reinforcing bar. Fig.
11 i s a perspective view of a shelf-receiving pin. Fig. 12 is a plan view
of the joints and a reticulate shelf fitted therein. Fig. 13 is a plan view
of the joints and a rear frame and left and right side frames fitted
thersein. Fig. 14 is an expl oded perspective view of the joint and a rear
frame, a side frane and a reticulate‘§§;lf which are to be fitted therein
Fig. 15 is an expl oded perspective view of the joint, a side frane and a
reticulate frane fitted therein fromthe upper side, and a side frane
fitted therein fromthe lower side. Fig. 16 is an expl oded perspective view
of the joint, a reticulate shelf fitted therein fromthe upper side, and

|l eft and right rear frames and a side frame fitted

side of the upwardly opened slit. The slits 5 are also opened in a rear surface 7.
These upper and lower slits 5 communicate with each other in the interior of the
columnar body. |

Shelf-fitting slits 6 are provided in the portions of the columnar body on
the rear side of the rear frame-fitting slits 4 and on both sides of the side frame-
fitting slits 5. Each of the slits 6 is formed in the shape of the letter “L”, i.e., each
of the slits 6 is bent at its intermediate portion. One side part 6a of the slit 6
extends along and in parallel with the adjacent rear frame-fitting slit 4, and the
other side part 66 along and in parallel with an adjacent side frame-fitting slit 5,
the bent portion of the slit 6 being formed arcuately. A total of four slits 6 are
provided, which include two upwardly opened slits 6 provided on the left and
right sides of the relative slit 5, and two downwardly opened slits 6 provided in
completely the same manner on the left and right sides of the slit 5 on the
opposite side of the above slit 5.

Reference numeral 8 denotes 2 joint used on rear portions of shelves so as
to connect longitudinally adjacent frames together when not less than two
longitudinally adjacent rows of shelves are assembled. As shown in Fig. 18, this
joint 8 has an integral structure which is a combination of two of the previously
described joints 1 fixed back-to-back at their respective front surfaces 2 with both
end portions of a flattened columnar body of the joint 8 cut off longitudinally and
arcuately.

The columnar body is provided in an axially intermediate portion thereof
with one row of circumferentially extending rear frame-fitting slits 4. The slits 4

are four in total, including two left and right upwardly opened slits 4 and two left



therein fromthe lower side. Fig. 17 is an expl oded perspective view of the
joint, and a reticulate shelf, left and right rear frames and a side frame
fitted therein fromthe upper side thereof. Fig. 18 is a perspective view
of a joint used when not |ess than two rows of shelves are assenbled in the
depthwi se direction. Fig. 19 is a perspective view of two rows of shelves
to be assenbled in the depthwi se direction. Fig. 20 is a perspective view
of areticulate shelf fixed to the intetredi ate portions of rear and side
frames. Fig. 21 is a perspective view of an exanple of a conplete nodul ar
shel f system :

and right downwardly opened slits 4 formed in completely the same manner as
and on the opposite side of the upwardly opened slits 4.

Side f_rame—ﬁtting slits 5 are also provided extending in the axial
(longitudinal) direction, i.e., at right angles to the rear frame-fitting slits 4. The
slits 5 are four in total, including two slits opened upward and in the front and
rear surfaces 2, 7, and two slits opened downward and in the front and rear
surfaces 2, 7. .Namcly, the slits 5 include two front and rear upwardly opened slits
5, and two front and rear downwardly opened slits 5 formed on the opposite side
of and in completely the same manner as the upwardly opened slits 5.

In each of four regions defined by the upwardly opened rear frame-fitting
slits 4 and the side frame-ﬁtting slits 5 extending at right angles thereto, one
upwardly opened shelffitting slit 6 is provided, f.e., a total of four slits 6 are
provided in these four regions. Each of the slits 6 is bent at its intermediate
portion in the shape of the letter “L”, one side part 6a of which extends along and
in paraliel with the adjacent rear frame-fitting slit 4, and the other side part 65 of
which extends along and in parallel with the adjacent side frame-fitting skt 5.
Four downwardly opened shelf-fitting slits 6 are provided on the opposite side of
an.d in completely the same manner as the upwardly opened slits 6, so that a total
of~cight slits 6 are provided.

The constituent members of shelves assembled using the joints 1, 8
according to the present invention constructed as discussed above will now be

described.
Reference numeral 9 denotes a rear frame constituting a rear surface

portion of assembled shelves and formed in a quadrangular shape of a required



-4- DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention will

be described on the basis of the illustrated enbodi nents. Wth reference
first to Figs. 1 - 4 of the attached draw ngs, reference nuneral 1 denotes
a joint constructed according to the present invention. This joint 1, wh
Is frormed froma synthetic resin, has a substantially flattened col umar

body,

a right circular
portions of a rear part of a circunferential

body are cut off so as to formsymetrically curved recesses. The
circunferential side surface 3 is provided in an upper half portion

size as shown in Fig. 5. A frame member 94 is formed flat to a thickness which
permits the frame member 94 to be fitted in the rear frame-fitting slit 4 in the joint
1, 8. The frame 9 is provided at two upper end corner portions thereof with small
upwardly extending projections 95, and at two lower end corner portions thereof
with small downwardly extending projections 9c.

Referénce numeral 10 denotes a side frame constituting a side surface
portion of a system of assembled shelves and which is formed in a quadrangular
shape of a height equal to that of the rear f;ame 9 as shown in Fig. 6. A frame
member 10qg is formed flat to a thickness which permits the frame member 10g to
be fitted in side frame-fitting slits 5 in the joint 1, 8. The frame 10 is provided at
two upper corner portions thereof with small upwardly extending projections
10b, and at two lower end corner portions thereof with small downwardly
extending projections 10c. The vertically extending portions of the frame member
10a are provided with regularly spaced screw insertion holes 104 in three parts,
ie., in an intermediate part and two other parts spaced upward and downv;;ard
therefrom.

Reference numeral 11 denotes a reticulate shelf. As shown in Fig. 7, this

reticulate shelf 11 includes a quadranguiar frame member 11a of a required size,

now

ich

end surface of_yhich defines a front surface 2. Two
side surface 3 of the col umar

and a net portion 115 formed by combining rods reticulately and fixing the

resultant product to the inner side of the frame member 11a. The frame member
11a is formed flat to a thickness which permits the frame member 11a to be fitted
in the shelf-fitting slits 6 in the joint 1, 8.

Reference numeral 12 denotes a cleat for reticulate shelves. As shown in

Fig. 8, the cleat 12 for the reticulate shelves is formed by providing an inverted U-



thereof with upwardly opened rear frane-fitting slits 4, side franme-fitting
slits 5 and shelf-fitting slits 6, and in a |lower half portion thereof with
downwar dl y opened rear frame-fitting slits 4, side frame-fitting slits 5
and shelf-fitting slits 6 of conpletely the sane design. The col ummar body
Is -provided in each half portion thereof wwth two rear frame-fitting slits
4 which extend froma w dthwi se internedi ate portion of the circunferenti al
surface of the columar body to left andright and in parallel with the
front surface 2. The slits 4 are four in total, including two upwardly
opened slits and two downwardly opened slits. Linear side frame-fitting
slits 5 are also provided, which extend fromrear portions of the rear
frame-fitting slits 4 along the widthw se internediate portion of the

col umar body, i.e., in the longitudinal direction (perpendicular to the

slits 4) t he;eﬂizgegri%uéua&sshelﬁ fing WemBest 25860 ant%ids de portion of 4 VC\%E:gllaed rear

opened slit
frame-fitting member 12a so that the joint portion of the former member extends

at right angles to that of the latter member. The rear frame fitting member 124 is
formed to a width substantially equal to that of the rear frame 9, and the reticulate
shelf-fitting member 12b is provided with a clearance 12¢ the width of which is
substantially equal to the thickness of the frame member 11 of the reticulate shelf
11.

Reference numeral 13 denotes a lateral strip to be attached as necessary to
the vertically intermediate portions of the side frame 10 so as to reinforce the side
frame 10. As shown in Fig. 9, this lateral strip 13 is composed of a bar of a length
substantially 'equal to the width of the side frame 10 provided with small elliptic
holes 13a in the left and right end portions thereof.

Reference numeral 14 denotes a bar for reinforcing the front portion of
assembled shelves and which is formed to a length substantially equal to the
height of the side frame 10, as shown in Fig. 10.

Reference numeral 15 denotes a shelf-receiving pin. As shown in Fig. 11,
the shelf-receiving pin 15 is composed of a male member 15z formed by
projecting a screw portion from an end of a cylindrical element and a female
member 155 formed by providing a threaded bore in another cylindrical element.
Each of these cylindrical elements is covered on its circumferential surface with an
elastic synthetic resin so that the reticulfate shelf 11 placed thereon will not be
distocated.

The shelf assembling procedure will now be described.



downwardl y opened slit fornmed conpletely identically with and on the
opposite .side of the upwardly opened slit. The slits 5 are al so opened
in"a rear surface 7. These upper and lower slits 5 communicate with each
other in the interior of the columar body. Shelf-fitting slits 6 are
provided in the portions of the columar body on the rear side of the rear
frame-fitting slits 4 and on both sidesyof the side franme- fitting slits 5.
Each of the slits 6 is fornmed in the shape of the letter "L", i.e., each of
the slits 6 is bent at its internediate portion. One side part 6a of the
slit 6 extends along and in parallel with the adjacent rear frame-fitting
slit 4, and the other side part 6b along and in parallel wth an adjacent
side frame-fitting slit 5,

- First, the four corner portions of the frame member 11a of the reticulate
shelf 11 are fitted in the shelf-fitting slits 6 in first side parts of the upwardly
opened portions of joints 1, and the left and'tight lower end corner portions of
the rear frame 9 are fitted in the rear frame-fitting slits 4 in first side parts of the
upwardly opened portions of the left an& right joints 1 attached to a rear portion
of the reticulate shelf 11, whereby the rear frame 9 is erected on the rear side
portion of the reticula.te shelf 11. The left and right lower end corner portions of
side frames 10 are fitted in the side framefitting slits 5 in the upwardly opened
portions of the front and rear opposed joints 1 attached to the side frame 10,
whereby the left and right side frames 10 on the reticulate shelf 11 afe erected
(Figs. 12 and 13).

The rear frame-fitting slits 4 in first side parts of the downwardly opened
portions of the joints 1 in another set of joints are fitted around the left and right
upper end corner portions of the erected rear frame 9, and the side frame-fitting
slits 5 in first side parts of the downwardly opened portion of these joints 1 are
fitted around the left and right upper end corner portions of the side frames 10,
whereby the joints 1 are attached to the upper end corner portions of the 'one side
rear frame 9 and left and right side frames 10. Consequently, the lowermost
reticulate shelf 11, rear frame 9 and side frames 10 are joined together fixedly (Fig.
14).

In order to reinforce a front opened part of the front portion of the
resultant structure, a front portion reinforcing bar 14 is fitted in the rear frame-
fitting slits 4 in the upper and lower joints 1 so that the bar 14 extends between

the joints 1 (Fig. 15).



the bent portion of the slit 6 being fornmed arcuately. A total of four
slits 6 are provided, which include two upwardly opened slits 6 provided on
the'left and right sides of the relative slit 5, and two downwardly opened
slits 6 provided in conpletely the same manner on the left and right sides
of .the slit 5 on the opposite side of the above slit 5. Reference nuneral 8
denotes a joint used on rear portions of shelves so as to connect
| ongi tudi nal |y adj acent frames together ygen not | ess than two
| ongi tudi nal |y adj acent rows of shelves~dre assenbled. As shown in Fig. 18,
this joint 8 has an integral structure which is a conbination of tw of the
previously described joints 1 fixed back-to-back at their respective front
surfaces 2 with both end portions of a flattened columar body of the joint
8 cut off longitudinally and arcuately. The columar body is provided in an
axi al l'y intermedi alreopdrrt toareirifoerecthie side frames 10, the lateral strips 13 are fixed in
some cases by inserting screws 16 into the screw insertion holes 134, 135.\

In order to assemble a second stage portion of the shelves, the same
procedure as that using in assembling the lowermost shelf is employed. Namely, a
reticulate shelf 11 is fitted in the upwardly opened shelf-fitting slits 6 in the joints
1 attached to the upper end portion of the lower stage structure and the lower
end corner portions of a rear frame 9 in the upwardly opened rear frame-fitting
slits 4, side frames 10 being fitted in the upwairdiy opened side frame-fitting slits 5,
whereby these frames are erected. The downwardly opened rear frame-fitting slits
4 in another set of joints 1 are fitted around the upper end corner portions of the
erected rear frame 9, and the downwardly opened side frame-fitting slits 5 around

- the upper end portions of the side frames 10, so that the joints 1 are attached to
the upper end corner portions of the rear frame 9 and left and right side frames
10. As a result, the second reticulate shelf 11, rear frame 9 and side frames 10 are
joined together fixedly (Fig. 15).

In order to provide a shelf 11 in a vertically intermediate portion of the
space between the shelves fitted in the joints 1, Shelf-receiving pins 15 are set
pivotably in the screw insertion holes 10c of a required height in the side frames
10, and a reticulate shelf 11 is placed on the shclf-r;:ceiving pins 15. In order to
prevent the reticulate shelf 11 from being dislocated, the rear frame-fitting
members 12a of the cleats 12 therefor are fitted around the rear frame 9, and the

shelf-fitting members 125 around the frame portion of the reticulate shelf 11, to

fix the reticulate shelf 11 (Fig. 20).



with one row of circunferentially extending rear frame-fitting slits 4. The
slits 4 are four in total, including two left and right upwardly opened
slits 4 and two | eft -6- and right downwardly opened slits 4 forned in
conpletely the same manner as and on the opposite side of the upwardly
opened slits 4. Side frame-fitting slits 5 are also provided extending in
the axial (longitudinal) direction, i.e., at right angles to the rear
frame-fitting slits 4. The slits 5 are fouw_in total, including two slits
opened upward and in the front and rear surfaces 2, 7, and two slits opened
downward and in the front and rear surfaces 2, 7. Nanely, the slits 5

I nclude two front and rear upwardly opened slits )

In order to assemble shelves on the upper stages, a procedure identical
with that used in assembling the sheivcs on the first and secor;d stages is
employed.

In order to connect two more rows of shelves in the widthwise direction
to a row of already-assembled shelves, the reticulate shelves 11, rear frames 9 and
side frames 10 are fitted in completely the same manner as in the assembly
operation for the first row of shelves in the shelf-fitting slits 6, rear frame-fitting
slits 4 and side frame-fitting slits 5, all of which are provided in the other side parts
of the already-installed joints 1. In order to connect more shelves in the
widthwise direction, reticulate shelves 11, rear frames 9 and side frames 10 are
fitted in the joints 1 in the same manner (Figs. 16 and 17).

In order to assemble not less than two rows of shelves in the depthwise
direction, the joints 8 are used as shown in Figs. 18 and 19. In this case, the joints
8 are fixed to the rear portion of the front row of shelves, and the rear frames 9 in
the front row are fitted in the rear frame-fitting slits 4, the side frames 10 in the
front and rear rows being fitted in the front and rear side frame-fitting slits 5, the
reticulate shelves 11 in the kront and rear rows being fitted in the front and rear
shelf-fitting slits 6, whereby these shelves are assembled.

The joint for modular shelves according to the present invention
described above is formed so that the rear frames, side frames and shelves which
constitute a two-stage portion of a skeletal structure of 2 modular shelves can be
connected together by one joint. Moreover, since shelves can be assembled by
simple fitting operations, no special jigs are required, and the shelves can be

assembled by virtually anyone in a short period of time. Even when the modular



5, and two front and rear downwardly opened slits 5 formed on the opposite
side of and in conpletely the sane manner as the upwardly opened slits 5.
In each of four regions defined by the upwardly opened rear franme-fitting
slits 4 and the side franme-fitting slits 5 extending at right angles
t her.eto, one upwardly opened shelf-fitting slit 6 is provided, i.e., a
total of four slits 6 are provided in these four regions. Each of the slits
6 is bent at its internediate portion iin the shape of the letter "L", one
side part 6a of which extends al ong aﬁ&%ﬁﬁ parallel with the adjacent rear
frame-fitting slit 4, and the other side part 6b of which extends al ong and
in parallel with the adjacent side frame-fitting slit 5. Four downwardly -
opened shelf-fitting slits 6 are provided on the opposite side of and in
conpletely the same manner as the upwardly opened slits 6, so that a total
of eight slitshelresrarepdissssembledrise asors ichangmthenpldver of ufstalhgon ahemaierd! ed
using the joints 1, 8

rearrange the room in which the shelves are installed, or to put away things from

the shelves, such purpose can be met simply and in a short period of time by
merely disengaging the connected portions.

In the modular shelves assembled by these joints, the connecting portions
of primary members can be joined together in one joint by fitting those portions
in the slits in the joint. Accordingly, the shelves are fixed firmly and stably, and

they rarely become shaky.



according to the present invention constructed as di scussed above wi ||l now
be described. Reference nuneral 9 denotes a rear frane constituting a rear .
surface portion of assenbl ed shel ves and fornmed in a quadrangul ar shape of
a required -7- size as shown in Fig. 5. A frane nenber 9a is formed fl at
to-a thickness which permts the frame nenber 9a to be fitted in the rear
frame-fitting slit 4 in the joint 1, 8. The frane 9 is provided at two
upper end corner portions thereof with_sgall upwardly extending projections
9b, and at two | ower end corner portionS thereof with small downwardly

ext endi ng projections 9c. )

CLAIMS

. ) R

‘What is claimed is:

1. A joint for modular shelves, comprising a ﬂattenc& columnar body one
end surface of which forms a front surface, and the other end surface of which
forms a rear surface, characterized in that at least one circumferential side surface
of said flattened columnar body is provided with a plurality of slits comprising
rear frame-fitting slits extending to left and right and in parallel with said front
surface, side frame-fitting slits extending at right angles to said rear frame-fitting
slits, and L-siiaped shelf-fitting slits which comprise first side parts extending along
said rear frame-fitting slits and.second side parts extending along said side frame-
fitting slits, and which are provided on left and right sides of said side frame-fitting
slits, each of said rear frame-fitting slits, said side frame-fitting slits, and said L-
shaped shelf-fitting slits comprising upwardly opened slits and downwardly

opened slits.

2. A joint for modular shelves according to Claim 1, wherein said

rear surface is cut off so as to form curved recesses.

3. A joint for built up shelves according to claim 1, wherein opposed
circumferential side surfaces of said flattened columnar body are each provided

with said plurality of slits.



Ref erence nuneral 10 denotes a side frame constituting a side surface
portion of a system of assenbled shelves and which is forned in a

quadr angul ar shape of a height equal to that of the rear frame 9 as shown
in Fig. 6. Afranme nenber 10a is formed flat to a thickness which permts
the..frame nmenber 10a to be fitted in side frame-fitting slits 5 in the
joint 1, 8. The frame 10 is provided at two upper corner portions thereof

with small upwardly extending projections 10b, and nd corner
portions thereof with small downwardl y-d#trendi ng prlmumﬁm ﬂt@"b\ﬂe
vertically extending portions of the frame nmenber 10a arecp p i th
regul arly spaced screw insertion holes 10d in three parts, i.e., in an
i nternmedi ate part and two other parts spaced upward and downward t herefrom
Ref erence nuneral 11 denotes a reticulate shelf. As showmn in Fig. 7, this
reticul ate shel f 1% incldeintformetulagshelvest acoeding oeClain 28, 0Whéreir @hidr €d
si ze,

joint comprises a flattened columnar body, both end surfaces of which are cut off

so as to form curved recesses.

5. A modular shelf comprising: a plurality of joints, each of said
joints comprising a flattened columnar body one end surface of which forms a
front surface, and the other end surface of which forms a rear surface, said joints
being characterized in that at least one circumferential side surface of said
flattened columnar body is provided with a plurality of slits comprising rear frame-
fitting slits extending to left and right and in parallel with said front surface, side
frame-fitting slits extending at right angles to said rear frame-fitting slits, and L-
shaped shelf-fitting slits which comprise first side parts extending along said rear
frame-fitting slits and second side parts extending along said side frame-fitting
slits, and which are provided on left and right sides of said side frame-fitting slits,
each of said rear frame-fitting slits, said side frame-fitting slits, and said L-shaped
shelf-fitting slits comprising upwardly openeci slits and downwardly opened slits;
a plurality of quadrangular rear frames, quadrangular side frames and reticulate
shelves assembled together with said joints, each of said rear frames being fitted in
said rear frame-fitting slits in corresponding ones of said joints, each of said side
frames being fitted in said side frame-fitting slits in corresponding ones of said
joints, and each of said frame members of said reticulate shelves being fitted in

said shelf-fitting slits in corresponding ones of said joints.



and a net portion 11b forned by conbining rods reticulately and fixing the
resul tant product to the inner side of the frame nenber 1 la. The frane
menber 1 la is forned flat to a thickness which permts the frame nenber
1la to be fitted in the shelf-fitting slits 6 in the joint 1, 8. Reference
nuneral 12 denotes a cleat for reticulate shelves. As shown in Fig. 8, the

cleat 12 for the reticulate shelves is fornmed by provi;§ n_inverted U
shaped reticulate shelf-fitting merrber_lgt_) on one si de””ﬂﬂﬂ&g"’mmm
C-shaped rear franme-fitting nenber 12a S0 that the joi R mje
former nmenber extends at right angles to that of the latter menber’. The
rear frame fitting nmenber 12a is forned to a wdth substantially equal to

that of the rear franme 9, and the reticul ate

6. A modular shelf according to claim 5, further comprising a
plurality of shelf-receiving pins and a plurality of cleats, said side frames being
provided at vertically intermediate portions thereof with shelf-receiving pin
insertion holes through which corresponding ones of said shelf-receiving pins are
inserted fixedly, said shelves being placed on said pins, said cleats being fixed

astride parts of said shelves and relative parts of said rear frames.

7. A modular shelf accordixig to Claim 6, wherein each of said shelf-
receiving pins comprises a male member formed by providing a projecting screw
portion on an end of a cylindrical element, and a female member formed by
providing a threaded bore in another cylindrical element, outer surfaces of said

cylindrical elements being covered with an elastic material.

8. A modular shelf according to Claim 6, wherein each of said cleats
is formed by an inverted U-shaped reticulate shelf-fitting member on one side

portion of a U-shaped rear frame fitting member.



shel f-fitting member 12b is provided with a clearance 12c the width of
which is substantially equal to the-thickness of the frame nenber 11 of the

reticulate shelf 11. Reference nungf atydgrdenphenan dteral strip to be :
attached as necessary to the vertioally |qu¢.wam ate porti ofkis et aced

frame 10 so as to reinforce the sidefrare=H—As=stoun in Fi I

| ateral strip 13 is conposed of a bar efiéa | ength substanti al

the width of the side frame 10 provided with small elliptic holes 13a |n

the left and right end portions thereof. Reference numeral 14 denotes a bar
for reinforcing the front portion of assenbled shel ves and which is forned
to a |l ength substant i dOLYTeFOR MODULAR. SHEZNESOANDhMODULARS r ane 10, as

shown in Fig. 10. Reference BHEBFaSYSTEMcUSING THEnSAMEr ecei ving pin. As
shown in Fig. 11, the shelf-receiving pin 15 is conposed of a nmal e nenber

15a forned by ABSTRACT OF THE DISCLOSURE

A joint for modular shelves which allows assembly or disassembly of
shelves more simply in a short period of time, and a modular shelf system using
the same. The joint includes a flattered columnar body, one end surface of which
forms a front surface and the other end surface of which forms a rear surface. A
ci;cumferential side surface of the flattened columnar body is provided with left
and right rear frame-fitting slits extending in parallel with the front surface, side
frame-fitting slits extending at right angles to the rear frame-fitting slits, and L-
shaped shelf-fitting slits which have first side parts extending along the rear frame-
fitting slits and sedond side parts extending along the side frame-fitting slits and
which are provided on the left and right sides of the side frame-fitting slits. These

slits include both upwardly opened slits and downwardly opened slits.

Figure 1



projecting a screw portion froman end of a cylindrical elenment and a
fenmal e menber 15b fornmed by providing a threaded bore in another
cylindrical elenment. Each of these cylindrical elenents is covered on its
circunferential surface with an elastic synthetic resin so that the
reti-cul ate shelf 11 placed thereon will not be dislocated. The shelf
assenbl i ng procedure will now be descri bed. -9- First, the four corner
portions of the frame nenber 1lla of the ritb ulate shelf 11 are fitted in
the shelf-fitting slits 6 in first side p { of the upwardly opened
portions of joints 1, and the left and right |ower end corner portions of

FIG. 1

FIG. 2




the rear frame 9 are fitted in the rear frame-fitting slits 4 in first side
parts of the upwardly opened portions of the left and right joints 1
attached to a rear portion of the reticulate shelf 11, whereby the rear
frame 9 is erected on the rear side portion of the reticulate shelf 11. The
| eft- and right | ower end corner portions of side frames 10 are fitted in
the side frame-fitting slits 5 in the upwardly opened portions of the front
and rear opposed joints 1 attached to the iiﬁg frame 10, whereby the |eft
and right side franes 10 on the reticul ate £hdif 11 are erected (Figs. 12
and 13). The rear frane-fitting slits 4 in first side parts of the

downwar dl y openﬁﬂcfgitions of the joints 1 in another set.of joints are
fitted around t &t and right upper end corner portions of the erected
rear frame 9, and the side franme-fitting slits 5 in first side parts of the
downwar dl y opened portion of these join?s 1 are fitted around the left and
ri ght upper end corner portions of t@e ige féanes 10,

FIG. 4




whereby the joints 1 are attached to the upper end corner portions of the
one side rear frame 9 and left and right side frames 10. Consequently, the
| ower nost reticulate shelf 11, rear frame 9 and side franes 10 are joi ned
together fixedly (Fig. 14). In order to reinforce a front opened part of
the.-front portion of the resultant structure, a front portion reinforcing
bar 14 is fitted in the rear frane- fitting slits 4 in the upper and | ower
joints 1 so that the bar 14 extends betweeg,fhe joints 1 (Fig. 15). -10-

In order to reinpﬁgcs the side franmes 10, the 'l ateral strips 13 'are fixed
in )

F\_Qb

FIG. 6
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sone cases by inserting screws 16.into the screw insertion holes 13a, 13b\
In order to assenble a second stage portion of the shelves, the sane
procedure as that using in assenbling the | owernost shelf is enployed.
Nanely, a reticulate shelf 11 is fitted in the upwardly opened
shel-f-fitting slits 6 in the joints 1 attached to the upper end portion of
the | ower stage structure and the | ower end corner portions of a rear frane
9 in the upwardly opened rear franme-fitting gfj3s 4, side frames 10 being
fitted in the upwardly opened sjde franme-fitting slits 5, whereby these
frames are erectegjgThe downwardly opened rear frame-fitting slits 4 in
another set of joints 1 are fitted around the upper end corner portions of
the erected rear frame 9, and the downwardly opened side frame-fitting
slits 5 around the upper end portions of the side frames 10, so that the
joints 1 are attached to the upper end corner portions of the rear frane 9
and left and right side franes 10. As a result, the second reticul ate shelf
11, rear frane 9 and side frames 10 are

FIG. 8
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joined together fixedly (Fig. 15). In order to provide a shelf 11 in a
vertically intermedi ate portion of the space between the shelves fitted in
the joints 1, shelf-receiving pins 15 are set pivotably in the screw
insertion holes 10c of a required height in the side franes 10, and a
reti-cul ate shelf 11 is placed on the shelf-receiving pins 15. In order to
prevent the reticulate shelf 11 from being dislocated, the rear

frame-fitting menbers 12a of the cleats 12 refor are fitted around the
rear frame 9, and the shelf-fitting nenbers around the frame portion of
the reticul ate shan.Pa, to fix the reticulate shelf 11 (Fig. 20). In
order to assenble shel'ves on the upper stages, a procedure identical

13

13a

FIG.10

FIG.11
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with that used in assenbling the shelves on the first and second stages is

enpl oyed. In order to connect two nore rows of shelves in the w dthw se
direction to a row of al ready-assenbl ed shel ves, the reticul ate shelves 11,
réar frames 9 and side frames 10 are fitted in conpletely the sanme manner
as in the assenbly operation for the first row of shelves in the
shelf-fitting slits 6, rear frame-fitting slits 4 and side frane-fitting
slits 5, all of which are provided in the6blBer side parts of the

al ready-installed joints 1. In order to connect nore shelves in the

w dt hwi se direction, reticulate shelves 11, rear frames 9 and side franes
10 are fitted in the joints 1 in the same manner (Figs. 16 and 17). In
order to assenbl &lGat2l ess than two rows of shelves in the depthw se
direction, the joints 8 are used as shown in Figs. 18 and 19. In this case,
the joints 8 are fixed to the rear portion of the front row of shelves, and
the rear franmes 9 in

a~—11
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the front roware fitted in the rear frame-fitting slits 4, the side franes
10 i.n the front and rear rows being fitted in the front and rear side
frame-fitting slits 5, the reticulate shelves 11 in the front and rear rows
being fitted in the front and rear shelf-fitting slits 6, whereby these-
shel ves are assenbled. The joint for nodul ar shelves according to the
present invention described above is forned so that the rear franes, side
frames and shel ves which constitute a two-syagg portion of a skeletal
structure of a nodul ar shelves can be connected together by one joint.
Moreover, since sidGib4 can be assenbled by sinple fitting operations, no
special jigs are required, and the shelves can be assenbled by virtually
anyone in a short -period of tine. Even when the nodul ar




-12- shelves are disassenbled so as to change the place of installation
thereof, to rearrange the roomin which the shelves are installed, or to
put’ away things fromthe shel ves, such purpose can be net sinply and in a
short period of time by nerely di sengaging the connected portions. In the
nmodul ar shel ves assenbl ed by these joints, the connecting portions of
primary nmenbers can be joined together in one joint by fitting those
portions in the slits in the joint. Accordigghyg, the shelves are fixed
firmy and stably, and they rarely becone shaky. - 13-

FIG.15




CLAIMS What is clainmed is: 1. Ajoint for nodul ar shelves, conprising a

fl attened col ummar body one end surface of which forns a front surface, and
the other end surface of which fornms a rear surface, characterized in that
at | east one circunferential side surface of said flattened col umar body
is provided with a plurality of slits conprising rear frame-fitting slits
extending to left and right and in parallel with said front surface, side
frame-fitting slits extending at right angleg,ig said rear frame-fitting
slits, and L-shapgq8§rglf-fitting slits which conprise first side parts
extending along said'fear franme-fitting slits and second side parts
extending along said side frane- fitting slits, and which are provi ded on
|l eft and right sides of said side frane-fitting slits, each of said rear
frame-fitting slits, said side franme-fitting slits, and said L- shaped
shelf-fitting slits conprising upwardly opeg&d slits and downwardly




opened slits. 2. A joint for nodul ar shelves according to Claim 1,
wherein said rear surface is cut off so as to formcurved recesses. 3.

A joint for built up shelves according to claim1, wherein opposed
circunferential side surfaces of said flattened columar body are each
provided with said plurality of slits. - 14- 4. . A joint for nodular
shel ves according to Claim3, wherein said joint conprises a flattened

col umar body, both end surfaces of which al@/qat off so as to form curved
recesses.

FIG.17




5. A nmodul ar shelf conprising: a plurality of joints, each of said
joints conprising a flattened columar body one end surface of which forns
a front surface, and the other end surface of which forns a rear surface,
said joints being characterized in that at |east one circunferential side
surface of said flattened columar body is provided with a plurality of
slits conprising rear frane- fitting slits extending to left and right and
in parallel with said front surface, side IrtAn®-fitting slits extending at
right angles to {d rear frame-fitting slits, and L- shaped shelf-fitting
slits which conﬂ%ﬁgéSfirst side parts extending along said rear
frame-fitting slits and second side parts extending al ong said side
frame-fitting slits, and which are pfovided on left and right sides of said
side frame-fitting slits, each of sai ear frage-fitting slits, said side
frame-fitting slits, and8s g j

upwardly opened slits and dbd
guadr angul ar rear franes,

plurality of
nd reticul ate

FIG.19




shel ves assenbl ed together with said joints, each of said rear frames being
fitted in said rear frame-fitting slits in corresponding ones of said
joints, each of said side franes being fitted in said side frane-fitting
sfits in correspondi ng ones of said joints, and each of said frane menbers
of said reticulate shelves being fitted in said shelf-fitting slits in
correspondi ng ones of said joints. 6. A nodul ar shelf according to
claim 5, further conprising a pluralityl@/18helf-receiving pins and a
plurality of cleats, said side frames being provided at vertically
internedi ate portions thereof with shelf-receiving pin insertion holes

t hrough which co hsgﬁyndlng ones of said shelf-receiving pins are inserted
fixedly, said sh bei ng placed on said pins, said cleats being fixed
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recei vi ng
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pins conprises a nmale nmenber formed by providing a projecting screw portion

surfaces of said
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el ements being covered with an elastic materi al.

wherein each of said shelf-
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and a femal e nenber formed by providing
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a threaded bore in another cylindrical
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by an inverted U -shaped reticulate shelf-fitting nenber on one side portion
FIG

modul ar shel f according to Caim 6, wher gpigach of said cleats is forned
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TEXT OF THE ABSTRACT

JOINT FOR MODULAR SHELVES AND MODULAR
SHELF SYSTEM USING THE SAME

- A joint (1) for modular shelves.which allows assembly or disassembly of shelves more simply
in a short period of time, and a modular shelf system using the same. The joint (1) includes a
flattened columnar body, one end surface of which forms a front surface (2) and the other end
surface of which forms a rear surface. A circumferential side surface (3) of the flattened
columnar body is provided with left and right rear frame-fitting slits (4) extending in parallel
with the front surface, side frame-fitting slits (5) extending at right angles to the rear frame-
~fitting slits, and L-shaped shelf-fitting slits (6) which have first side parts extending along the

+ rear frame-fitting slits (4) and second side parts extending along the side frame-fitting slits (5)
and which are provided on the left and right sides of the side frame-fitting slits (5). These slits
include both upwardly opened slits and downwardly opened slits. :

Fig. 1
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