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aSsenbl i es such as racks adapted to he i'nstalled in factories for the
conveni ence of Ioadlng and unl oadi ng operati ons by forklift trucks and
those for use in automatic warehousing facilities. BACKGROUND OF THE
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N nm ASSEMBLY

FIELD OF THE INVENTION

The present inveniion relates to rack ~assemblies such' as
racks adapted to be installed in factories for the convenience of -
ldading and unloading operations by.forkiift trucks and those for

-use in automaﬁic warehousing facilities.
BACKGROUND OF THE INVENTION

.l,Hack assemblies adapted for the convenience of loading and
f/j} unloadingloperations by forklift trucké of goods handling devices
_,: employed in automatic warehousihg facilities ha§e' been"khown
which are of - the type  having a ‘plurality of support posts
'arraqged in spaced apd;t' relation, both depthwise and
transéé}sely of the rack assembly, bracings #nd lo#gitudinal
beigﬁ fpr interconﬁecting the dep@hwise.disposed support pésts so
as to securely figl‘fhem togéther, and transverse beams for

H\;interconnecing the transversely disposed support bosts. Bracketis

project from each adjaéent pair of the transversely Q¥spo$e¢

support posts ai Qppggeé p0511 ,\.,% bracket rails extend
p } : R

between the brackets of each adjacent  two depthwise disposed

support posts for suppb;{gng goods pléced in the rack assembly.
SR . _



as to securely fix themtogether, and transverse beans for interconnecing
t'he transversely disposed support posts. Brackets project from each
adjacent pair of the transversely disposed support posts at opposed
position, and bracket rails extend between the brackets of each

adj acent two depthw se disposed suppert. posts for supporting goods

pl aced in the rack assenbly. 2- In such known rack assenbly, the
brackets are conposed of the same material and painted the sane col or as
of the support posts. Because of this, recognition of the scale of the
rack, for exanple the nunber of tiers of the rack, is hard. Li kew se,

In sucﬁ known rnck assembly, Lhe brackets are ccmpoéed of
the'same;material.and pa;nted the same color as of the support
posts. Because of this, recognition of the scale of the rack,
for example the number of tiers bf the rack, is hard. Likewise,
visual ;ecognition is hard even if forks of forklift trucks or’
handling arms of goods handling device touch the rack as they afe
opérated to move in and out‘of the said, and it is hard to easily
and accurately adjust the level of forks of forklift trucks to
the level of the rack. Furthermore, even if goods placed in the

rack happen to slide, it is unrecognizable.

SUMMARY OF THE INVENTIORN

The present invention has. an object to overcome the
'forégoing broblems by presenting a rack assémbly which enables to
distinguish the existence of brackets and to easily recognize
such happenings as a touching of the rack by an operating
device.

In order to accomplish the foregoing objecf, according to
the invention there is provided .a raqk assembly including
vertically extending support posts diqused at least at four
corners. of the assembly. brackets_ d%sposed on transversely
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adJaci;E suppont postsi aﬁ“ éé?%éﬁdﬁd-.¢1‘1°“s such that the

brackets on earh of the support posts prOJect 'toward the other

support post, and bracket rails each of which extending between



vi sual recognition is hard even if forks of forklift trucks or handling
arnms of goods handling device touch the rack as they are operated to nove
in and out of the said, and it is hard to easily and accurately adjust the
l.evel of forks of forklift trucks to the Ilevel of the rack. Furthernore,
even if goods placed in the rack happenste slide, it is unrecognizable.
SUWARY OF THE | NVENTI ON The present invention has an object to

over come t he foregoing problens by presenting a rack assenbly which
enabl es to distinguish the existence of brackets and to easily _
recogni ze such happeni ngs as a touching of the rack by an operating device.
In order to acconplish the foregoing object, according to the invention
there is provided a rack assenbly i ncl uding

adjacent brackéts located depthwise of the rack assembly and
capable of supporting goods placéd ~in the rack assembly,
wherein:

each bracket rail is colored differently from the support
posts.

Actording to such arrangements, brackets are disﬁinctly

relieved agains supportﬂposts'and others in the back.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragﬁentary exploded view in perspective of a
rack assembly representiﬂg one embodiment of the.invention;

FIGS. 2 and 3 are, respectively, a froﬁt view and a plan
view .showing the portions sﬁown: in FIG. 1 in assembled
condition;

FIGS. 4 and 5 are, respectivély, a front view and a side
view which aré explanatory of a strain caused when a2  load is
applied to the rack a2ssembly shown in FIG. 1;

FIG. 6 is a ggneral perspective view of the rack assembly
shown in FIG. 1;

. FIG. 7 is a fragmentary exploded view in perspective of a
rack assembly representing anothef embodiment of the invention;

FIG. B8 'is a fragmentary exploded view in perspective of a
rack assembly representing a further embédiment of the invention;

FIGS: 9,10, and 11 are, respectively, a front view, a side



vertically extendi ng support posts disposed at |east at four corners of the
assenbly, brackets disposed on transversely adjacent support posts at
oppposed positions such that the brackets on each of the support posts
pyoject toward the other support post, and bracket rails each of which

extendi ng between -3- adjacent brackgts |ocated depthw se of the rack
assenbly and capable of supporting goods placed in the rack
assenbly, wherein: each bracket rail is colored differently fromthe

support posts.

view, and a plan view showing the éortions shown in FIG. B in
aésembled condition;
FIG. 12 is a blan view showinglportions.of the rack assembly
shown in FIGS. é to 11 in the course of being assembled together;
FIG. 13 is a frggmenéér& exploded view_in perspective of a
rack assembly reéresenting a still further embodinent of the
ipven%ion;
FIGS. 14 to 17 are, respe¢tively, a front view and a side
view showing por@ions of the rack assembly shown in ?IG. 13 in
.assembléd condition..and a front vieﬁ_and a'.plan view showiné
other portions of the rack aésembly in assembled condition;
FIG. 18 is a plan view of a somewhat larger portion of the
rack aésembly shown in FIGS. 13 £o 16;
FIG. 19 is a fragmentary exploded view in perspective of a
rack assembly representihg anotﬁér embodiment of the inventiop;
FIG; 20 is a fragmentary sectidna] view of a bracket rail in
the rack assembly shown in FIG. 19;
| FIG. 21 is a general pe;spective view of tbe ~rack assembly
shown is.FIG. 20;
FIG. 22 is a fragméntary explodéd view in perspectivél of a
rack assembly representing another embodinént of the‘invention;
FIGS. 23,24 and 25 are, respectively,'front, side and rear
views of a brace mounting plate ;n the rack assembly shown in
FIG. 22;

FIG. 26 is a front view of a modified form of +the_ ©brace



According to such arrangenments, brackets are distinctly relieved agains
support posts and others in the back. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a fragnentary exploded view in perspective of a rack assenbly
representing one enbodi nent of the invention; FIGS. 2 and 3 are,
Fespectively., a front view and a plgn_view showing the portions
shown in FIG 1 in assenbl ed condition; FIGS. 4 and 5 are,
respectively, a front view and a 'side view which are explanatory of a
strain caused when a l|oad is applied to the rack assenbly shown in

FIG 1, FIG 6 is a general. perspective view of the rack assenbly shown i

FIG 1; FIG 7 is a fragnentary expl oded view in perspective of a

mounting plate;

FIG. 27 is a fragmentary exploded view in perspective of a
rack aésembly representing a further embodiment of the invention;

FIG. 28 is a plan jiew shoﬁing portions of the rack asseﬁbly
in FIG. 27;

FIGS. 29 to 31 are views showing modified forms of base
plates and seating members;

FIGS. 32 and 33 are side and plan views showing other
portions of the rack assembly in FIG. 27; ands

FIGS. 34 and 35 are plan'views'showing modified forms of the

portions  shown in FIG. 33.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment of the invention will now be described with
reference to FIGS. 1 through 5.

As FIG. 6 shows, a rack 1 has vertically extending support
posts 2 spaced apart_ﬁebtﬁwise and longitudinally of thé rack 1.
Adjacent éupport posts 2 disopsed depthwise of tﬁe rack 1 are
connected together at their réspective upper and l;wer ends by
horizontals 3, apd‘they are also coﬁnected by a plurality of
bracings-4. In this way, .each pair of support posts, front and
rear, are securely connected. Support posts 2 disposed
transversely of the rack 1 are connected by transversely

extending horizontal beams 5 bolted in position at the front and



rack assenbly representing anot her enbodi nent of the invention; FIG 8 is a
fragnmentary expl oded view in perspective of a rack assenbly representing a
further enbodi ment of the invention; FIGS;, 9,10, and 11 are, respectively,
a front view, a side -4- view, and a plan view show ng the portiors
shown in FIG 8 in assenbled conditign. FIG 12 is a plan view show ng
portions of the rack assenbly shown in FIGS. -8 to 11 in the course of being
assenbl ed together; FIG 13 is a fragnentary expl oded view in perspective
of "a rack assenbly representing a still further enbodi nent of the

rear sides of the rack I.

Each support post 2 had ﬁrackets 6 removably attached
thereto which'project horizontally towafd transversely spaced _
adjacent support post§ 2. Each bracket 8 comprisés a connecting
member 7 fitted to the suppdrt post 2 and a bracket member B
continued to the connectiné member 7. Respective bracket members
8 of each two adjacent support posts 2 spaced apart depthwise of
the rack 1 are connected at their distal ends‘by a bracket rail 9
sﬁpporting goods 11 at the loger end thereof. Adjacent support
posts 2 at the rear side of. the rack_ 1l are connected; at
diagonally opposed joints between respective support posts 2 and
horizontal beams §, by a_diagonally extending_reiﬂforcing ﬁracing
10. A seating member 12 is secured to the low;r end of each
support post 2.

A; FIGS. 1 to 3 show; each support post 2 comprises outer
and inner plate portions 21,22 formed in opposed relation and a
pair of side plate porlions 23, the inner piate portion 22 being
centrally formed with a -longituﬂinally extending slit 24.. A
longitudinally exténding strenéthening groove'25 is formed in the
outer plate porti;n 21 at a location opposite to the slit 24.
The inner“plate ﬁbrtion 22 is formed wiih a -pair of connecting
platé portions 26 bent 90 outwardly ffom opposite edges of the
slit 24 and extending in parallel along the_ slit 24. Ends of
horizontals 3'and b;acihés 4 are fitted in the space between the

connecting plate portions 26 and fixed in position by rivets or



invention; FIGS. 14 to 17 are, respectively, a front view and a side view
showi ng portions of the rack assenbly shown in FIG 13 in assenbl ed
condition, and a front viewand a plan view show ng other portions of

t he rack asserrbly in assenbl ed condition; FIG 18 is a plan view of a
somewhat |arger portion of the rack ass.enjbl_y shown in FIGS, 13 to 16; FIG
19 is a fragnentary expl oded view in perspective of a rack assenbly
representing another enbodiment of the invention; FIG 20 is a fragnmentary,
sectional view of a bracket rail in the rack asserrbly shown in FIG 19;

FIG 21 is a general perspective view of the rack assenbly shown is FIG
20; FIG 22 is a fragnmentary exploded view in perspective of a -

the like.
The strengthening grobve 25 has a depth D and comprises a
.bottom plate 25a and side _plates 25b,25b. Corner 'portio;s
defined by the bottom plate 25a and side plates 25b, as well as
cbrnef portions defined sy the side plates 25B and outer plate
portion 21, are bent at right'aﬁgles..The bqttom plate 25a of
the stééngthening grodve 25 is formed with a pair - of engagement
holes 27A,27B, upper and lower, across the full width of the
bottom piate 25a and in spaced apart relation! The side plate
portions 23 are formed with a slip~off preventing'hole centrally
at a location corresponding to the_lower engagemenﬁ hole'é7B.
The connecting member 7 and bracket member 8 of each bracket
6 ﬁre iﬁtegrally formed by pressing into .an L shape. = The
connecting memBer 7 has a front plate pdrtion 31 abuttable to one
side of the outer plate portion 21 of each support post 2, a side
plate portion 32 bent 90. from the front plate éortion 31 and
abuttable to one side piatg portion 23 of the support post 23,
~and a locking plate portion 33 bent rectanéularly at the edge of
the front plate portion 31 toward the support post 2 and .whose
inper side is abuttable to oné side plate 25b of the
strengthéning #roove 25. The lockiﬁg yiéte portionl 33 @as, at
upper and Iow§r eﬁds thereof, engaging ﬁrojections 344, 343
integrally formed therewith bf pressing or otherwise which are
insertable into the engagement holes 27A.27B. The engaging

projections 344,348 are formed at their respective. lower ends



rack assenbly representing another enbodinent of the invention; FIGS: 23,24
ahd 25 are, respectively, front, side and rear views of a brace nmounting
plate in the rack assenbly shown in FIG 22; FIG 26 is a front view of a
npdified form of the brace -5- mounting plate; FIG 27 is a
fragmentary expl oded view in perspectivegof a rack assenbly representing a
further enbodinent of the invention; FIG 28 is a plan view show ng
portions of the rack assenbly in FIG 27;

with locking pawls 354,358 adapted to be locked -to the rear
surface of the resbective'bcttom plates .25a pf the engagement
holes 274A,27B.

Each bracket member 8 includes a front plate 36 coﬁiinued
evenly from the lower end of <front plate portion 31 of the
connecing member é, an upper.plaLe 38 continued - from the side
plate portion 32 of the connecting member 7 tkrough a curved
portion 37, and a lower plate 39 bent 90- rearward along _the
lower end of the front piate 36 so that it has a éhannel shaped
section. The bracket member 8 is provide& at its fromt end with
an end ﬁlate 40 having a connecting hole 40a. -The proximal end
of the lower plate 39 which abuts one side plate portion 23 of
the support post 2 when the rack is aséembled into shape is
formed with a slip~off preventing projection 41 engageable ﬁith
the slip-off prevention hoie 28.

A strengthehing reised portion 45 having an 1L shape as
viewed in front elevaﬁion is formed by pfessing on a combination
of the front plate portion Si_of the éonnecting member 7 and Ehe.
front plate 36 of the _bracket member 8. This_ strengfhening
raised p&rtion 45 prevents a sirain 46 from being caused to the
front plate portion 31 as shown in FIGS. ¢ and 5 when a large
load W is applied to the front end portion of the bracket member
8.as shown in FIG; 2.

To mount the bracket & to the support post 2, the engaging

projections 34A,34B of the bracket 6 are inserted into the



FIGS. 29 to 31 are views show ng nodified fornms of base plates and seating
enbers; FIGS. 32 and 33 are side and plan views showing other
portions of the rack assenbly in FIG 27; and FIGS. 34 and 35 are plan _
yi ews showi ng nodified forms of the portions shown in FIG 33. DESCRI PTI ON
OF THE PREFERRED EMBCODI MENTS One enbodi gent of the invention will now be
described with reference to FIGS. 1 through 5. As FIG 6 shows, a rack 1
has vertically extendi ng support posts 2 spaced apart depthw se and '

| ongitudinally of the rack 1. Adjacent support posts 2 disopsed depthw se
of the rack 1 are connected together at their respective upper and | ower
ends by "horizontals 3, and they are also connected by a plurality of

cgrresponding eﬁgagemént_ﬁoles 27A,27B from the poéition shown by
solid line in FIG. 1 (in which case the..slip—off Préventing
projection 41 is in abutment with one sidg plate portion 23 at a
level above the slip-off p;eventing hole 41' through elastié
deformatioﬁ of the connecting membe; 7), then the bracket 6 is
mpved.dOanard. The engaging pawls 35A,385B are locked to th;
ﬁear surface of the bottom platg 25a at positions below the
engagement holes 27A,27B, and the s}iﬁ-off preventing projection
41 is fitted in the slip-off preventing hole 28. In this manner
‘the bracket 6 can be easiiy and securely fixed to the support
post 6. |

Each bracket rail 9 has a channel-like configuration with a
longitudinally extendiné groove portion 43 formgd.centrally of a
connecting face 42, and is adapted to receive the {ront- end of
the brécket member 8 into a recessed portion tbefeof. A rivet or
bolt is fitted into ; conné@ting hole 44 formed in a bottom plate
43a of the groove portion 43 and into a connecting hole 40a of
the end_pl;te 40, whereby the bracket rail 9 is fixedly connected
to the bracket member 8.

According to the above described arrangement, a loéd W
applied t? the front end of the backet 6 via the bracket rail 9
because of goods 11 forms a turning moment M about point P at the
proximal end of the bracket member B as shdwn:in FIG. 2 thereby

‘to urge the top portion of the connecting member 7 in the

direction of the turning moment M. However, the conneéting



br aci ngs

4. In this way, each pair of support posts, front and rear, are

securely connect ed. Support posts 2 di sposed transversely of the
-rack 1 are -connected by transversely extendi ng horizontal beans 5 '
bolted in position at the front and -6- rear sides of the rack 1. Each

‘support

project horizontally toward transverse

post 2. had brackets. 6 Leﬁgvgbly attached thereto which
y

spaced adj acent support posts 2.

Each bracket 6 conprises a connecting nmenber 7 fitted to the support post
2 and "a bracket nmenber 8 continued to the connecting nenber 7.
Respecti ve bracket nenbers '

member 7 can positively sustain the moment M since it holds a
raised portion of the suppori post 2 consisting of the outer
plate portion 21, side plate'portions 23, and side plates 25b of
the groove portion 25, in position through effectiye utilization_
of the depth D of the strengthening groove 25 and by means of the
side plate.portions 32, iockiné plate portion 33, and engaéing
projections 34A,34§. and thué it can withsténd a ;arge load W.
Furtherﬁore, the sreng£hening raised portion 45 formed in
continuation of the front plﬁte portion 31 and front plate 36
serves to prevent a strain whichlmay otherwise be caused to the
front plate portipn 31 by 1load W. In addition, since the
slip~off preventing projection 41 engages the slip-off preventing-
hole 28, the bracket 6_will never become disengaged -from ‘the
support post 2, even 1if any vibration due to incoming and
outgoing movement of goods il is transmi£ted to the bracket 6.
FIG. 7 shows another embodiment of the invenfion. In thi§

embodiment, each support post 2 has no. strgngthening groove 25
providqa therein, and instead engagement holes 27A,27B are formed
centrally in the outer plate éortion 21_of'the support post 2.
Therefore, the loéking plate portion 33 is eliminated from the
conﬁecting member 7, and the engaging- projections '34A,34B are
bent directly from fhe frént plate portion 31. 1In this case, the
strengthening raised portion 45 exhibits greater strengthening
effect inasmush as the front plate portion 31 is not strengthgned

by the locking plate portion 33 and thus the front plate portion



8 of each two adjacent support posts 2 spaced apart depthw se of the rack 1
|are connected at their distal ends by a bracket rail 9 supporting goods 11
at the |l ower end thereof. Adjacent support posts 2 at the r.ear side of the
rack 1 are connected, at diagonally opposed joints between respective
Support posts 2 and horizontal beans-531by a diagonally extending

rei nforcing bracing 10. A seating nmenber 12 is secured to the |ower end of
each support post 2. As FIGS. 1 to 3 show, each support post 2 conprises
outer and inner plate portions 21,22 fornmed in opposed relation and a pair
of side plate portions 23, the inner plate portion 22 being centrally
formed wwth a longitudinally extending slit 24. A longitudinally

ext endi ng strengthening groove 25 is forned in the outer plate portion 21
at a location opposite to the slit 24,

31 can be prevented from possible strain as well. .

FIGS. 8 through 12 illustrate a further embodiment of the
invention. In this embodiment, fhe.construction of each support
post 2 in particular is different from that of the embodiment
shown in FIG. 7. More specifically,'thé outer plate portion 21
.has.a flat configuration as in the FIG. ‘7T embodiment, and is
formed with uppeér and lower engagement holes 27A,27B; one each,
on a center line 20 thereof. The height of each engagement hole
27A,27B is so fixed that engaging projecfions 34A,34B can be
respectively received therein, and its widtﬁ is so fixed that two
engaging projections can be received therein. For each support
post 2 located at one end of the ‘rack 1, the width of the
engagement hole may be just sufficient to receive one engaging
projection. In each support post 2, the <connecting plate
portions 26 are each formed at its front end with a flange 26a.

Acqordinglto such arrangement, to assemble the rack 1 into"
shape, brackets 6 are first mounted fo each support post 2; As
FIG. 12 shows, the lower projection 348 is brought into
engagement with the corrgsponding engagement hole 27B .while the
bracket B is held in tilted condition, and then the bracket 6 is
‘erected up to allow. the upper_enéaging projection 34A to engage
the engggemen£ hole 34B. Thﬁs. the bracket 6 is put in position
ready for attachment to the support post 2 with an inclination of
15 to 30- relative to the support post 2, as shown.

Subsequently, the bracket 8 is lowered to allow the locking



The inner plate portion 22 is formed with a pair of connecting plate
vortions 26 bent 90. outwardly fromopposite edges of the slit 24 and
extending in parallel along the slit 24. Ends of horizontals 3 and
bracings 4 are fitted i'n the space between the connecting plate portions 26
and fixed in position by rivets or - I2the |like. The strengthening groove
25 has a depth D and conprises a bottom plate 25a and side pl ates 25b, 25b.
Corner portions defined by the bottom plate 25a and side plates 25b, as
wel | as corner portions defined by the side plates 25b and outer plate

pawls 35A,353 to be locked to the lower edge of the engagement
holes 27A,27B, whereby the slip~off preventing hole 28 and .the
slip-of% preventing projection 41 are leveled. Then; the bracket
6 is pi;otally moved about proximate positions'for engagement of
the engagement holes 27A4,27B with the locking pawls "354,35B as
shown by arrow A in FIG. 12. Thereupon, the projection -41 is
received in the slip—off preventing hole 38, and the side pla@e
portion 32 goes into abutment with the side plate portion 23, so
that bracket 6 mounting is completed. In this case, as FIG. 9
shows, the abutting width B of the front plate portion 31 of the
bracket 6 is almost equal to the widthwise distance C from _the _
edge of the outer platé portion 21 to the center line 20, and
therefore the bracket 6 can be securely mounted in position.

FIGS. 13 to 18 illustrate a stilllfurther_embodiment of the
invention. |

In these drawings, the bracket rail 9 has an upper-plate 52,
a side plate 53, and a lower plate 54, so that it is
channel~shaped in setion and fittable on the front end portion of
the bracket membe} 8. The side.plate 43 is forméd'at a specifiéd
location with a round shaped recessed portion 55 having ‘a
through~-hole 56 formed centrally thereof which is adapted. to
m#tch a connecting hole 40a. The holes 40a, 56 are fixedly
connected by a rivet 57 or bolt after they are alléwed to mafch
each other, in which case a head 57a of the rivet 57 is fitted in

‘the recessed portion 55. The bracket rail 9 can be fabricated by



portion 21, are bent at right angles. The bottom plate 25a of the
~strengt hening groove 25 is forned with a pair of engagenent hol es 27A, 27B,
upper and |ower, across the full wdth of the bottomplate 25a and in
spaced apart relation. The side plate portions 23 are fornmed with a
*slip-off preventing hole centrally at i@ l.ocati on corresponding to the | ower
engagenent hole 27B. The connecting nenber 7 and bracket nenber 8 of each
bracket 6 are integrally formed by pressing into an L shape. The
~connecting nmenber 7 has a front plate portion 31 abuttable to one side of
the outer plate portion 21 of each support post 2, a side plate portion 32
bent 90. fromthe front plate portion 31 and abuttable to one side plate
portion 23 of the support post 23, and a | ocking plate portion 33 bent
rectangularly at the edge of the front plate portion 31 toward the support
post 2 amdsipliose hoop formed with a recessed portion 55 and a
through-hole 56 through a conventional roll mill for channel
séction material forming. It may be obtained in various sizes by
effecting positional changes with respect to the mold.

As FIG. 6 shows, the rack 1 can store goods 11 therein in a
plurality of tiers. As shown in FIG. 13, a topmost one of the
bracket rails 9 which usually has no brace 10 is provided at - the
rear end thereof with an upwardly extending stopper member 58
which is fixed by a rivet 57. The stopper member 58 is of an
L-shaped plate'form 'and has a ‘conhecting plate portion. 58a

~ insertable into the bracket rail 9, and a stopper plate portion
58b projecting upwﬁrd at the rear end of the bracket rail 9. As
already stated, the side plate 53 of each bracket rail is formed
" with a recessed portion 55, which ~in turn forms an inwardly
raised round protrusion 59. The connecting pléte_portion 58a is
formed with a mounting.hole 60 fittable on the round protrusion
59. The thickness of the connecting plate portion 68a 1is equal
or about equal to the thickness of the -rqgnd prbtrusion 59.
Therefore, the mounting hole 60 is sét so as to ‘be ready for
,receiving the round protrusion 59 before coupling by the rivet
57, whereby the stopper member 58 can easily by fixed to the rear
end of the bracket rail 9 through coupling by the rivet 57.
In the case of such construction, coupling of each bracket 8

and the associated bracket rail 9 is made through rivet 57 at_the

fabricating factory, in which case the stopper member 58 is set



inner side is abuttable to one side plate 25b of t he
strengt heni ng groove 25. The locking plate portion 33 has, at upper
| ower ends thereof, engaging projections 34A, 34B integrally forned

therewi th
engagenent
at their

by pressing or otherwise which are insertable into the

and

hol es 27A, 27B. The engaging projections 34A 34B are forned

respective |ower ends -8- with | ocking paw s 35A, 35B

adapted to be locked to the rear surface of the respective bottom pl ates

.25a of
front plat

t he engagenent hol es 27A 27B. Each bracket menber 8 includes
e 36 conti nued

in position. For each pair of support posts 2 integrally
connected " depthwise of the rack through horizontals 3 and
bfacings 4, engaging projections 34A,34B of associated brackets 8
are brought in engagemenf with engagement holes 27A,27B of the
suport posts 2, whereby a temporary rack assembly is made. Such
temporary rack structures are stacked one over another, which'are
transported together with hofizohtal beams 5 and braces 10 for
éssémbly into a complete rack at the erection site.

In an automatic waréhousiné facility, loading.gnd unloading
of goods 11 (pallets) onto and from the rack assembly 1

constructed in manner as above described are carried out by

suitable handling means and/or a forklift. For this purpose,.

loading of incoming goodé is carried out in such condition that

a

goods 1) are prevented from contacting the stopper member 58 as

shown by phantom lines in FIG. 18. In the event that thé goodg
11 should be moved off position depthwise of the rack om account
of mishandling, earthquake or otherwise, the goods 11 would come
in contact ﬁith the stopper member 58;

In the above described embodiment, & stopper member 58 is
provided in each topmo;t bracket rail 9 which has 'no brace 10.
Alterﬂativelf, the stopp;r member 58 may be provided in a lower
bracket rail 9.

A iaterally extending stopper member 51 i§ attached to each

bracket rail 9 at a mid-point of the length thereof (as viewed

depthwise of the rack). More particularly, the side plate 53 of

-



evenly fromthe lower end of front plate portion 31 of the connecing
frenber 7, an upper plate 38 continued from the side plate portion 32 of
t he connecting nenber 7 through a curved portion 37, and a |lower plate 39
bent 90. rearward along the |lower end of the front plate 36 so that it has
a channel shaped section. The bracketsmenber 8 is provided at its front
end with an end plate 40 having a connecting hole 40a. The proximl end of
the | ower plate 39 which abuts one side plate portion 23 of the support
post 2 when the rack is assenbled into shape is forned with a
slip-off preventing projection 41 engageable with the slip-off prevention
hol e 28. A strengthening reised portion 45 having an L shape as viewed in
front elevation is formed by pressing on a conbination of the front plate
portion 31 of the connecting nenber 7 and the Vo _
the bracket rail 9 is formed with mounting holes 62, one 1located
slightly inward of the front end of the bracket rail 9 and thé
other lpcated slightly before the rear end thereof. The stopper
member 61 is of a bent plate shape and comprises a connecting
plate portion 63 ihsertable into the bracket rail 89, an arm plate
porfion 64 bent rectangulafly outward from the upper end of the
éonnecting plate portion 63, and a stopper plate portion 65
rectangularly upward from a free end of the arm plate portion 64.
The connecting plate portion 683 is formed with a mounting hole 66
registerable with the mounting hole 62. Therefore, the stopper
member 61 can be fixedly connected to the bracket rail 9 by
driving a rivet 67 (one example of connecting means, which may
alternatively be a bolt-and a nut; or §uch connection may take
the form of welding) into the mounting holes 62,66 when the two
holes are registered'with each other.
- In the case of such construction. at the fabricatihg factory
the bracket 8 and the bracket rail 9 are connected to each other
by means of the rivet §7 and, at same time, the laterally
extending stopper member 61 is coupled'to the the bracket rail 9
by means of the rivet 67. .
Loading and wunloading of goods 11 onto and frpm rack
provided wifh such stopper member 61 are also carried out by
suitable handling means or a forklift as earlier stated. For-the

purpose of storing incoming goods, arrangement 3is made for

preventing the goods from cintacting the stopper member 61; but



front plate 36 of the bracket mnmenber 8. This strengthening rais
portion 45 prevents a strain 46 frombeing caused to the front plate
portion 31 as shown in FIGS. 4 and 5 when a large load Wis applied to the
front end portion of the bracket nenber 8 as shown in FIG 2. To nount the
bracket 6 to the support post 2, the 1gngagi ng projections 34A, 34B of

br acket

6 are inserted into the - -9- correspondi ng engagenent h

27A,27B from the position shown by solid line in FIG 1 (in which
the slip-off preventing projection 41 is in abutnent with one side p
portion 23.at a :

in the event thal Lhe goods 11 ‘should be moved laterally on

ed

t he
ol es
case
| at e

account of earthquake or'otherwise, the goods are sEopped by . the

stopper plate porlion 65 of the stopper member 61,

FIGS. 19 to 21 illustfate another embodiment of the
invention. As shown in the drawings, the bracﬁet' rail 9 and
bracket 8 are differently colored from the suppo;t post 2 with
re#pect:to their entire outer surface. Such distinction in color
may be effe%ted by fabricaéiug the bracket rail 9 and the bracket
8 by using such material as is different“from that of the support
post 2, or by applying two coats of a paint 68 as shown in FIG:
Zb. The paint may be applied in one coat, or three or more
coats. For Ehé paint, a rust preventive paint may be used.

According to su;h arrangement, bracket rails 9 and brackets
8 can be distinctly relieved against support posts 2, etc.,
whereby the size or number or tiers of the rack 1 can easily be
recognized. Any off-position of étored goods 11 can readily be
found out. Also, the fork of the forklift truck caﬂ be easily
and acuratély leveled t§ position. When the fork contacts the
bracket rail 9, the paint 68 will come off, so that the base
material of the bracket rail 9, or an inner layer paint of ;
different color may be exposed. Thus, it is possible“'to know
that such contact has occurred. 1In the foregoing embodiment,
both the bracket rail 9 and the bracket 8 are_différently colored
from the éupport post 2;_A1ternative1y, the bracket tail 9 only

may be differently colored.



| evel above the slip-off preventing hole -41 through elastic
deformati on of the connecting nenber 7), then the bracket 6 is noved
downward. -The engagi ng paw s 35A, 35B are locked to the rear surface of
the bottom plate 25a at positions below the engagenent holes 27A 27B,
~and .the slip-off preventing projectienigl-is fitted in the slip-off

preventing hole 28. - In this nmanner the bracket 6 can be easily and
securely fixed to the support post 6. Each bracket rail 9 has a
channel -1i ke configuration with a longitudinally extending groove portion

43 formed centrally of a connecting face 42, and is adapted to receive the
front end of the bracket nenber 8 into a recessed portion thereof. A
rivet or bolt is fitted into a connecting hole 44 forned in a bottomplate

43a of the groove portion 43 and into a connecting hole 40a of
FIGS. 22 to 26 show anollher embodiment of +the invention.

As is shown in FIG. 21 with respect to the previous embodiment,
br#ce mounting plates 71 are provided a respective intersections
between adjacent support posts 2 and assoqiated horizontal beams
5, and braces. are diagonally mounted between each pair of
diagonally opposed brace ﬁﬁﬁnting plates 71.

As'fIGS. 22 tof25 show, each brace mounting p]aﬁe 71 is a
rectangular plate whose horizontal sides are sligh;ly longer than
its vertical sides, and has a pair of cut-raised pieces 72, right
and left, centrally formed in inwardly opposed_ relation, and a
rectangular through-portion 73 formed ) by utilizing the
corresponding cut-off portion. Anlabutting member 74 set from

" the inner side in opposed relation to the through—portion 73 " is
C-shaped and has an abutting portion 74a -for abutment against the
s;pport post 2, and a pair of bent portions 74b, upper and lower,
which are bent outward f?om and rectangularly to the upper and
lower ends of the abutting portion 745. The front gnds of .the

' bent portions 74b are fixed by welding to the :brace mounﬁing
plate 71 at locations above and below the throﬁghfportion 73, and
the front ends of the ch-raised portions 72 are fixed by welding
to the abutting portion 74a. Shown by 75,76 are weld portions.
The abutting portion 74a if formed with four {a plurality _of)
rivet &Qles 7% in opposed relétion to the through~portion 73 for
connection with the support post 2, and the support post 2 is

formed with rivet.holes 78 at corresponding locations which -qre



the end plate 40, whereby the bracket rail 9 is fixedly connected to the
bracket nmenber 8. According to the above described arrangenent,

a load W

applied to the front end of the backet 6 via the bracket rail 9 because of

goods 11 forms a turning nonment M about point P at the proxinal

bracket nenber 8 as shown in FIG 2 -tigreby to urge the top portion
the connecting nenber 7 in the direction of the turning nonent

However ,

the connecting - 10 - nmenber 7 can positively sustain the

end of the

of
M

nonent Msince it holds a raised portion of the support post 2 consisting
of the outer

registerable with the rivet holes 77. Al each cormer partion of
the brace mounting plate 6 there is formed a bolt hole 79 for
connecting a brace lO.thgreto, and intermediately between each
vertically aligned pair of the bolt holes 79. there are formed
bolt holes 80 for connecting a horizontal beam 5 +to the brace
mounting plate 6. Each brace:mounting plate 6 for use at_qne end
of the rack'l'is cut away at oné end as shown in FIG. 286.

In the case of the aboye described arrangement, at the

" fabricating factory the abutting portion 74a is put _in abutment

with the outer surfaée of the support post 2 for registration of.

the rivet holes 77,78,'and a rivet. B8l is driven through the rivet
holes 77,78 so that the abutting member 74 is fixed te the
support post 2. Driving:of the rivet 81 can be réadily carried
out via the through-portion 73. Brackets 6-are temporarily ;et
to support poéts 2 thereby to form a large number of partial rack
structurés.

At the erection site, partial rack structures are erected in
parallel relation and, at the rear side thereof, laterally
a&jacént brace mounting plates 71- are connected togeiher by
horizontal beams 5. This connection can be = effected by
régistering bolt' holes of_ each horizontél beam 5 with
éorresponding bolt holes.BO.,then tightly fixing them with bolts
and nuts 82. Braces 10 to be arranged in cross pattern.have'bolt
holes 83 at their respective ends. The bolt holes 83 are brought

in registration with corresponding bolt holes 79, then tightly



plate portion 21, side plate portions 23, and side plates 25b of the groove
portion 25, in position through effective utilization of the depth D of the
strengt heni ng groove 25 and by nmeans of the side plate portions 32, |ocking
plate portion 33, and engagi ng projections 34A 34B, and thus it can
wi thstand a large load W Furthernore,19the srengthening raised portion
45 formed in.continuation of the front plate portion 31 and front plate
36 serves to prevent a strain which may otherwi se be caused to the front
plate portion 31. by load W In addition, since the slip-off
preventing projection 41 engages the slip-off preventing hole 28, the
bracket 6 will never becone disengaged from the support post 2, even
if any vibration due to incomng ‘and outgoing nmovenent of goods 11 is
transmtted to the bracket 6. FIG 7 shows anot her enbodi nent of the
i nventi orfixed thgsther by means of bolts and nuts B4, whereby the brace
10 and the corresponding brace mounting plate 71 are fixedly
connected together.
According to such arrangement, an abutting member 74 is
first put in abutment against each support post 2, and then
rivets 81 are driven into.position through riQet holes 77,78,
whereby a bface mounting plate 71 can bé accurately fixed to the
support post 2. Riveting can be carried out easily and
efficiently through the through-partion 73. The brace mounting.
plate 7] and the abutting member 74 can be tightly connected
together through a plurality of cut-raised pieces 72 and bent
portions 74b. This assures long-time use without incurring
damages.
FIGS. 27 to 35 show another embodiment of the invention.
In these drawings, a seatig member 12 comprises a pair of
side plate portions 92 erected by welding on a base plate 91 and
abuttable against the oufer-surface of the side plate portion 23
of a support post 2, and a front plate portion 93 abuttable
against the outer surface of the outer plafe portion 21 of the
support post 2, and has a C-shape structure formed by the side
plate portions 92 and the_front plaie portion 93 in combination.
The side plate portions 23 of the support post 2, at respective
lower ends thereof, and the side plate portions 92 of the seating

member 12, ére respectively formed with connecting holes 23a,925.

The lower end of support post 2 is fitted in the plate portions



ehbodinent, each SUpport post 2 has no strengtheni ng groove 25 provided
and i nstead engagenent hol es 27A, 27B are forned centrally in the
outer plate portion 21 of the support post 2. Therefore,

-t her ei n,

t he | ocking plate

portion 33 is elimnated from the connecting nenber 7, and the engagi ng

“proj ections

this case, the strengthening raised portion 45 exhibits- greater
strengt hening effect inasnush as- the front plate portion 31 is not
strengthened by the | ocking plate portion 33 and thus the front plate

portion

31 can be prevented from possible strain as well. FIGS. 8

through 12 illustrate a further enbodinment of the

92,93 of the seating member 12, and a pin 95 (one example of

.connecting means) is fitted into each - of the connecting holes

23a,92a. Then, slip-off prevenling means is provided by céulking
or otherwise. ~Thus..the seatiﬁg member 12 is securely mounted to
the suppért post 2.

Shown by 96 is a leveling adjuster which comprises a nut
member 95 fixéd to the wunderside of the base plate 91 in
corresponding relation to a through-hole 97 formed centerally of
the base plae 91, a fixing plate - 99, and a bolt member 100
rotatably erected on the fixing plate 99 and threadingly'
éngageable with the nut member 98. The fixing plate 99 is fixed
to a f;bor 103 through engagement of a bolt- 101 with a fixing
cut-out hole 102. The adjuster 96 is employed in an automatic
warehousing faéility or the like facility in which level
adjustment of ‘bracket rails 9 is required. Where no such
ddjuster 96 is provided, a base plate 91 formed .ﬁith a fixing
cut-out hole 104 is mounted directly to the floor 103, as shown
in FIG; 29.

FIGS. 30 and 31 show a modified form of seating member 12.
In this example, a pair of side plate portions 112 are erected by
weldigg on a base plate 111, the side plate portiﬁns' 112 being
abuttable against the underside of the side plate portions. 23 of
the support postiz. The seating member-lz ;s. connected to the
support post 2 by inserting a pin into connecting holes 112a,23a
formed respectively in the side platé portions. 112 and support

post 2.

34A, 34B are bent directl3of+omthe front plate portion 31.

In



i nvention. In this enbodinment, the construction of each support post 2 in
particular .is different from that of the enbodinment shown in FIG 7.
More specifically, the outer plate portion 21 has a flat configuration as
inthe FIG 7 enbodinent, and is fornmed with upper and | ower
engagenent hol es 27A,27B, one each- gn a center |line 20 thereof. The

hei ght of each engagenent hole 27A 27B is so fixed that engaging
projections 34A 34B can be respectively received therein, and its width
is-so fixed that two engagi ng projections can be received therein. For
each support post 2 |located at one end of the rack 1, the wdth of
the engagenent hole may be just sufficient to receive one engaging'

B Lo 1o e TR e SR A AR

arrangenentft1on§x§§egglglkhgréa' tt%ble aga1nst the outer surface of the
side plate portions 23 and outer plate portion 21 of the support
post 2..A1terngti§ely, they may be made abuttable against the
inner surface.

According to such arrangement, the 'seating member 12 can

~ easily be moﬁnted to the lo#ér end of the support post 2. Also,
by giving some allowance to the connecting po;tion it is;possible
-£o adjust the connecting portion to meet.the condition of floor
surfﬁce at the erection site. Further, since the support post 2
can be transported without the seating member 12 being mounted
thereto, there is no possibility of the seating member 12 being a
lcause of a trouble during traﬁsport.

As shown, for the horizontél 3 and brgcing 4 £o be mounted
between support posts 2, chﬁnnel material is .used whiéh has a
pair o{hside_plateé 3a,4a opposed to each bthe; and connecting
plates 3b,4b whose regpective side edges connect the side plates
3a,4a. As FIG. 27 shows,.a pair of support posts 2 are disposed
in opposed relation, one at the inner side and the other at the

'front side. Between connecting plate portions 26 formed with-
connecting'holes 115 are inserted with a 'horizontal 3 -and a
bracing 4 wh;ch have side plates 3a,4a formed with connecting
holes 116. A pin 117 1is inserted 1into the connecting holes
115,116, then cauiking is effected whereby the horizonfal 3 and

bracing 4 are fastened in position. As FIG. 32 shows, -the



shape, brackets 6 are first nounted to each support post 2. As FIG 12
shows, the lower projection 34B is brought I nt o engagenent with the
correspondi ng engagenent hole 27B while the bracket 6 is held in tilted
condition, and then the bracket 6 is erected up to allow the upper engaging
projection 34A to engage the engagemyy .hole 34B. Thus, the bracket 6 is
put in position ready for attachnment to the support post 2 with an
inclination of 15 to 30. relative to the support post' 2, as shown.
Subsequently, the bracket 8 is lowered to allow the | ocking - 12 -
paw s 35A 35B to be locked to the |ower edge of the engagenent

horizontal 3 and bracing 4 is eacﬁ formed with a strengthening
portion 118 such that connecting piate 3a,3b . is bent back between
the side plates 3a;4b towardithe proximity of the connecting hole
118, whereby the horizontal 3 aund bracing.é are prevented from
becoming deformed by tightening of the' pin 117. Far__the
connecting means, one loﬁg pin 117 only which extends ﬁhrough.the
connecting plate portions 26 may be used, or as FIG. 33 shows,
two rivéts 121, one for each connecting plate portion 26, may . be
used. | _ |

FIG. 34 shows another modified form. The combined étrength

-of the support post 2 aﬁd the hopizontal 3 or braéing 4 is
greatly influenced by a shear strength over a distance I. between
the conhecting hole 115 and the front edge. of the connecting
plate portion 26. 1In view of this fact, a bent back portion 119
formed by bending 90- the front edge ‘of fhe connecting plate
portion 26 laterally is provided which extends over the entire
length of the connectinnglate.portion 26, to improve the shear
strength of the coﬁnected portion.

FIG. 35 shows another modified form. The space d between
slits 24 in the support post 2 is rather na}row. In this case,
ends of the horizontal 3 and bracing 4 -are formed flat by
pressing or othgrwisé, which ‘are inserted between connecting
plate portions 26 and fixed by rivet 120. In this modified form,
a cylindrical pipe ﬁay bé used Tor the horizontal.3 and brdcing

4.



“hol es 27A, 27B, whereby the slip-off preventing hole 28 and the slip-off
-preventing projection 41 are |eveled. Then, the bracket 6 is pivotally
noved about proximate positions for engagenent of the engagenent hol es
27A,27B with the | ocking paw s 35A, 35B as shown by arrow Ain FIG .12.
*Ther eupon, the projection 41 is receilvggl Ln the slip-off preventing hole
38, and the side plate portion 32 goes into abutnment with the side plate
portion 23, so that bracket 6 nmounting is conpleted. In-this case, as
FI G 9 shows, the abutting width B of the front plate portion 31 of the
bracket 6 is alnost equal to the wi dthw se distance C fromthe edge of the
outer plate portion 21 to the <center Iline 20, and therefore the bracket
-6 can be securely nmounted in position. FIGS. 13 to 18 illustrate a stil
further enbodi nent of the invention.

For the connecting means, bolts and nuts may be used in
place of above mentioned pins 117 or rivets 120,121.

According to the above described.arrangement, the horizontal
3 aﬁd bracing 4 are inserted between the connecting plate
portions 26 of the support post 2 and fixed by connecting means,
whereby assembly work can easily be carried ouf at the erection
site. This eliminates the- need fof weiding operation durin;
assembly work, permits transport of the rack 1 in the form of

unit parts, and thus enables transport cost reduction.



In these drawi ngs, the bracket rail 9 has an upper plate 52, a side plate
-53, and_a lower plate 54, so that it I s channel -shaped in setion
and fittable on the front’' end portion of the bracket nmenber 8. The side

pl ate Iﬁmﬂ” mrmﬁ specified location with a round shaped recessed
“portio uﬂtiu,nllrough hole 56 d®or+yed centrally thereof which is
adapt ed d mat cR asconnecting hol e 40a. The holes 40a, 56 are
fixedly connected by a rivet 57 or bolt after they are allowed to match

each other, in which case a head 57a of the rivet 57 is fitted in the
_re'cessed portion 55. The bracket rail 9 can be fabricated by - 13 -

WHAT IS CLAIMED IS:
1. A rack assembly inciuding vertically ektending support posts
disposed at least at four lcorners of the ésseﬁbly, brackets
dispose& on transversely adjacent support posts at opposed
pésitiops such éhat the brackets on each of the support posts
project toward the qther support post, and bracket rails each of
which exteﬁding bétween adjacent brackets located depthwise of
the rack assemﬁly and capable of supporting goods placed in the
r#ék assembly, where%q:
2. A rack assembly including vertically extending support posts
disposed at least at four corners of the assembly, brackets
disposed on transversely . adjacent support posts at opposed
positions such that the brackets on -each of the support rods
project toward the other support post, and bracket rails each of
which extending between ;djacent b:ackets 'lﬁcated depthwise of
the rack assembly and capable of supporting goods to be placed in
the-rack assembly, comprising : -

connecting means for each of said bracket rails to a
cérresponding bracket, and

an upwardiy extending stopper member fixed by said .
connecting means to the depthwiée rear end of each bracket rail.
‘3. A rack assembly including verti;ally extending support posts
disposed at least at four corners or the assembly, brackets
disposed on transversely _adjacent support posts at opposed
‘positions such that the brackets on each of the.support posts .

K
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passing a hoop formed wth a recessed portion 55 ‘and a

fhrough-hole 56 through a conventional roll mll for channel section
material form ng. —tt—may—be obtained in various sizes by effecting

position L espect to the nold. As FIG 6 shows, the rack 1
can st0r$' aﬂﬁmﬂmj H!,n in a pluralizsy -of tiers. As shown in FIG 13, a
t opnost one © t rails 9 which usually has no brace 10 is
provi ded at the rear end thereof with an upwardly extendi ng stopper nenber
58 whichis fixed by a rivet 57. The stopper nenber 58 is of an
L-shaped plate form and has a connecting plate portion. 58a
i nsertable into the bracket rail 9, and a stopper plate portion 58b
projecting upward at the rear end of the bracket rail 9. As al r eady _
stated, thprejeet ploatasrdS3hef obheh fuppekdt poatl asd Horgied wielihsaeaeressed
portion 55, which in turn fornms an inwardly
which exlending belween adjacenl brackets located depthwise of
“the rack assembly and.capable of supporting goods to be placed in
the rack assembly, comprising:
a widthwise stopper member mounted intermediate portion of
the length of each said bracket rail.
q. A rack assembly including a plurality of vertically extend-
ing support posts and braces individually connected to tﬁe
support. posts through mounting means, said mounting means
comprising:
a brace mounting plate, -
a plurality of cut-raised pieces formed in the 'brace
mounting plate,
a through-portiion defined by a cut-off corresponding to Said
cut-raised portion of the brace mounting place, and
an abutting member for abutment against a corresponding
support post disposed in opposed relation to said through-portion
and having a plurality of bent portions bent back toward fhe
brace mounting plate,
the front end of said bepnt portion being welded to the brace
mountiné plate, the front ends of said cut~raised pieces being
welded to the abutting member, and
mounting holes formed in .dppcsed relation - to said
through-portion of said abutting member and positioned in
corresponding relation to the support post.
This Sheet H
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rai sed round protrusion 59. The connecting plate portion 58a is formed with
a nounting hole 60 fittable on the round protrusion 59. The thickness of
the connecting plate portion 58a is equal or about equal to the

thickness of the round protrusion 59. Therefore, the nmounting hole 60
is set so as to be ready for receiving the round protrusion 59 before
coupling by the rivet 57, whereby ﬁQ? st opper nenber 58 can easily by
fixed to the rear end of the bracket ﬁ 9 through coupling by the rivet
57. In the case of such construction, coupling of each bracket 8 and the
associ ated bracket rail 9 is nmade through rivet 57 at the fabricating
factory, in which case the stopper nenber 58 . is set

FIG. 1




- 14 - in position. For each pair of support posts 2 integrally
connect ed dept hwi se of the rack through horizontals 3 and bracings 4,
engagi ng projections 34A, 34B of associated brackets 8 are brought in
engagenent wi th engagenent hol es 27A, 27B of the suport posts 2, whereby a
Fenporary rack assenbly is made. Such tenporary rack structures are 'stacked
one over another, which are transpoﬂx?%¥ygether with horizontal beans 5
and braces 10 for assenbly into a conpléte rack at the erection site. In an
automati ¢ warehousing facility, Ioadig? ngégnloading of goods 11 (pallets)
onto and fromthe rack assenbly 1 con ‘ t I n manner as above

described are <carried out by suitable handling neans and/or a
forklift. For this purposezsloadhng of incom ng goods is carried out in

such condition that ‘ )
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-goods 11 are prevented fromcontacting the stopper nenber 58 as shown by

phantomlines in FIG 18. In the event that the goods 11 shoul d be noved
of f position depthw se of the rack on account of m shandling, earthquake or
otherw se, the goods 11 would conme in contact with the stopper nmenber 58.
In the above described enbodi nent, a stopper nmenber 58 is provided in each
t opnost bracket rail 9 which has nomgyige 10. Alternatively, the stopper
menber 58 may be provided in a |lo racket rail 9. Alaterally
extendi ng stopper nenber 61 is attached to each bracket rail 9 at a

m d-point of the length thereof (as viewed depthw se of the rack). Mre
particularly, the side plate 53 of

FIG.5
i

FIG. 4




-15- the bracket rail 9 is fornmed with nmounting holes 62, one |ocated
stightly inward of the front end of the bracket rail 9 and the other

| ocated slightly before the rear end thereof. The stopper menber 61 is of a
bent plate shape and conprises a connecting plate portion 63 insertable

I hto the bracket rail 9, an armplate portion 64 bent rectangularly outward
fromthe upper end of the connect[ng-puﬁés portion 63, and a stopper plate
portion 65 rectangularly upward from a e end of the armplate portion
64. The connecting-plate portion 63 is nggp with a nounting hole 66

regi sterable wth the nmounting hole 62." Th&r'efore, the stopper nenber 61
can be fixedly connected to the bracket rail 9 by driving a rivet 67 (one
exanpl e of connecting nmeans, which may :




<«

alternatively be a bolt, and a nut; or such connection nmay take the form of
wel ding) into the nounting holes 62,66 when the two holes are registered
with each other. In the case of such construction, at the fabricating
factory the bracket 8 and the bracket rail 9 are connected to each other by
yreans of the rivet 57 and, at same tine, the laterally extending stopper
menber 61 is coupled to the the brackgﬂ ﬁail 9 by neans of the rivet 67.
Loadi ng and unl oadi ng of goods 11 ont g d fromrack provided with such

st opper nenber 61 are also carried out by suitable handling nmeans or a
forklift as earlier stated. For the purpose of storing incom ng goods,
arrangenent is nmade for preventing the goods fromcintacting the stopper
menber 61; but . ' :

FIG.7
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in the event that the goods 11 should be noved laterally on account

. of earthquake or otherw se, the goods are stopped by the stopper plate
portion 65 of the stopper nenber 61. FICGS. 19 to 21 illustrate

anot her enbodinment of the invention. As shown in the draw ngs, the
-bracket rail 9 and bracket 8 are differently colored fromthe support post
2 WwWth respect to their entire outer rface. Such distinction in color
may be effected by fabricating the b et rail 9 and the bracket 8 by
using such material as is different fromthat of the support post 2, or by
applying two coats of a paint 68 as shown in - FIG 20. The paint may be
applied in one coat, or thre I &40 cdats. For the paint, a ryst
preventive paint may be use g ¢ ¥ -

FIG. 8
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According to such arrangenent, bracket rails 9 and brackets 8 can be

. distinctly relieved against support posts 2, -etc., whereby the size
or nunber or tiers of the rack 1 can easily be recognized. Any off-position
of stored goods 11 can readily be found out. Also, the fork of the
forklift truck can be easily and acurately leveled to position. Wen the
fork contacts -the bracket rail 9, b?z palnt 68 will-come off, so-that
the base naterial of the bracket rai % inner layer paint of a
different color. may be exposed. Thus, it |s possible to. know that such
contact has occurred. 1In the foregoing enbodi nent, both the bracket
rail 9 and the bracket 8 are dlfferenh% C;gl red fronlthe support post. 2.

Al ternatively, the bracket rail 9 i ﬁgbe dlfferently col ored.
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~-17- FIGS. 22 to 26 show anot her enbodi nent of the invention. As is.
«shown in FIG 21 with respect to the previous enbodi nent, brace nounting
plates 71 are provided a respective intersections between adjacent support
_posts 2 and associ ated horizontal beans 5, and braces are diagonally
‘nmount ed between each pair of diagonally opposed brace nounting plates 71.
As FIGS. 22 to 25 show, each brace nn§z%§ng plate 71 is a rectangul ar plate
whose horizontal sides are slightly | r than its vertical sides, and has
a pair of cut-raised pieces 72, right and left, centrally fornmed in
i nwardly opposed rel ation, and a.rechnglﬁt) t hr ough- portion 73 f or med
by utilizing t he ' . '
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correspondi ng cut-off portion. An abutting menber 74 set fromthe inner
.side in opposed relation to the through-portion 73 is C shaped and has an
abutting porti.on 74a for abutnent against the support post 2, and a pair of
bent portions 74b, upper and | ower, which are bent outward from and :
“rectangularly to the wupper and |ower ends of the abutting portion 74a.
The front ends of the bent portiongl b are fixed by welding to the
brace - nounting plate 71 at |ocations ove and bel ow t he t hrough-portion
73, and the front ends of the cut-raissg eg:tions 72 are fixed by wel ding
to the abutting portion 74a. Shown by ' rie wel d portions. The abutting
portion 74a if formed with four (a plurality of) rivet holes 77 in
opposed relation to the through-portion 73 for. connection with the support
post 2, and the support post 2 is formed with rivet holes 78 at
correspondi ng | ocations which are
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-18- registerable with the rivet holes 77. At each corner portion of the
brace mounting plate 6 there is fornmed a bolt hole 79 for connecting a
brace 10 thereto, and internedi ately between each vertically aligned pair
of the bolt holes 79 there are fornmed bolt holes 80 for connecting a
hori zontal beam5 to the brace nounting plate 6. Each brace nounting plate
6 for use at one end of the rack 1 isdigp way at one end as shown in FIG
26. In the case of the above describe angenent, at the.fabricating
factory the abutting portion 74a is put in abutnment with the outer surface
of the support post 2 for registration of Q -
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the rivet holes 77,78, and a rivet.81 is driven through the rivet holes
77,78 so that the abutting nenmber 74 is fixed to the support post 2.
Driving of the rivet 81 can be readily carried out via the through-portion
73. Brackets 6 are tenporarily set to support posts 2 thereby to forma
large nunber of partial rack structures. At the erection site, partial rack
structures are erected in parallel regizggn and, at the rear side thereof,

| ateral | y adjacent brace nmounting pl 71 are connected together by
hori zontal beanms 5.  This connectfoh(3 chd, be effected by
registering bolt holes of each hori zont al beam 5 wth
correspondi ng bolt holes 80, then tightly fixing themwith bolts and nuts
82. Braces 10 to be arranged in cross pattern have bolt holes 83 at their
respective ends. The bolt holes 83 are biﬁgghg
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in registration with corresponding bolt holes 79, then tightly - 19 -
i xed together by neans of bolts and nuts 84, whereby the brace 10 and
the correspondi ng brace nounti.ng plate 71 are fixedly connected

toget her. According to such arrangenent, an abutting nenber 74 is first put
in abutnent against each support post 2, and then rivets 81 are
driven into position through rivet 2@%?3 77,78, whereby a brace
nounting plate 71 can be accurately f} to the support post 2.

Riveting can be carried out easily [y Hhficiently through the
27A

t hrough-portion 73. The brace nmounting
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" plate 71 and the abutting nmenber 74 can be tightly connected together
.through a plurality of cut-raised pieces 72 and bent portions
FIGS. 27 to 35 show

assures long-time wuse wthout - incurring damages.
anot her enbodi nent of the invention. In these draw ngs,

23 of a support 'post 2, and a portion
agai nst the outer surface of the outer plate portion
post 2, and has a C-shape structure formed by the

and the front plate portion 93 in conbination.

of the support post 2, respective | ower ends thereof,
portions 92 of the seating™ »

\

21

74Db.

Thi s

a seatig nenber 12
~conprises a pair of side plate portions 92 erected by wel ding on a base
plate 91 and abuttabl e agai nst the(¥§ surface of the side plate portion
fron 4¥%Ie

of

93 abuttable

t he support

side plate portions 92
The side plate portions 23

and the side plate
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menber 12, -are respectively fornmed with connecting hol es 23a, 92a. The | ower
£nd of- support post 2 is fitted in the plate portions -20- 92,93 of the
seating nenber 12, and a pin 95 (one exanple .of connecting nmeans) is
fitted into each of the connecting holes 23a,92a. Then, slip-off preventing
Sreans is provided by caul king or otherw se. Thus, the seating nenber 12 is
securely nounted to the- support post f 6ﬁ?omn by 96 is a leveling adjuster .
whi ch conprises a nut nenber 98 fixed 4 he undersi de of the base plate 91
in corresponding relation to a through-hole 97 formed centerally of

FIG.19




the base plae 91, a fixing plate 99, and a bolt nenber 100 rotatably ,
.erected on the fixing plate 99 and t hreadi ngly engageable with the
nut nenber 98. The fixing plate 99 is fixed to a flbor 103 through
engagenent of a bolt 101 with a fixing cut-out hole 102. The adjuster 96 is
“enpl oyed in an automatic warehousing facility or the like facility in
whi ch | evel adjustnent of bracket é;j s 9 is required. Where no
such adjuster 96 is provided, a basee*ﬁ e 91 formed with a fixing
cut-out hole 104 is nounted directly to the floor 103, as shown in FIG
29. FIGS. 30 and 31 show a nodified foTnleg Zg@ting_nenber 12. In this
exanple, a pair of side plate portions 11 T rected by wel ding on a base
plate 111, the side plate portions 112 being abuttabl e against the
undersi de of the side plate portions 23 of '




t he support post 2. The seating menber 12 is connected .to the support
post 2 by inserting a pin-into connecting holes 112a;23a forned
respectively in the side plate portions 112 and support post 2. -21- In
the case of the above described arrangenment, plate portions
02,93,112 are abuttabl e against the outer surface of the side plate
portions 23 and outer plate portion Zi §%$the support- post 2.
Alternatively, they may be nade _abu § e against the inner surface.
According to such arrangenent, tie|(Z€2@ ng nenber 12 can
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easily be mounted to the |ower end of the support post 2. Also, by giving
sone all owance to the connecting portion it is possible to adjust the
connecting portion to neet the condition of floor surface at the erection
site. Further, since the support post 2 can be transported w thout the
“seating nmenber 12 being nmounted thereto, there is no possibility of the
seating nenber 12 being a cause of adfggﬁple during transport. As shown,
for the horizontal 3 and bracing 4 t nount ed between support posts 2,
channel material is used which has a pquca;ggide pl ates 3a, 4a opposed to
each other and connecting plates 3b, 4 respective side edges
connect the side plates 3a,4a. As FIG 27 shows, a pair of support posts 2
are di sposed in opposed relation, one at the inner side and the other at
the front side. Behﬁeen connectinngLaLe,«%j{tions 26 forned wth
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connecting holes 115 are.inserted with a horizontal 3 and a bracing 4 which
"have side plates. 3a,4a formed wth connecting holes 116. A pin 117 is

“inserted into the connecting holes 115,116, then caulking is effected
whereby the horizontal 3 and bracing 4 are fastened in position. As

L~ FIG 32 shows, the - -22 - horizontal 3 and bracing 4 is each forned
with a strengthening portion 118 suc t connecting plate 3a,3b is bent
back between the side plates 3a,4b t the proximty of the connecting
hol e 116, whereby the horizontal 3 and bracing 4 are prevented from
becoming deformed by tightening offF|(Be2%in 117. For the
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connecting neans, one long pin 117 only which extends through the
Lonnecting plate portions 26 may be used, or as FIG 33 shows, two
rivets 121, one for each connecting plate portion 26, may be used. FIG

34 shows another nodified form The conbi ned strength of the support post
2 and the horizontal 3 or bracing 4 is greatly influenced by a shear
strength over a distance L between th; ff$necting hol e 115 and the front
edge of the connecting plate portion g. n view of this fact, a bent back
portion 119 formed by bending 90. the front edge of the connecting
plate portion 26 laterally is provided which extends over the entire | ength
of the connecting plate portion 26, to inprove the shear strength of the
connected portion. FIG .35 shows anotheF:Pe?y?bpd form The space d between -




slits 24 in the support post 2 is rather narrow In this case, ends of
&¥he horizontal 3 and bracing 4 are fornmed flat by pressing or otherw se,

whi ch are inserted between connecting plate portions 26 and fixed by rivet
120. In this nodified form a cylindrical pipe my be used for the
horizontal 3 and bracing 4. -23- For the connecting neans, bolts and
nuts may be used in place of above n92gZa£ed pins 117 or rivets 120, 121.
According to the above described arra nt, the horizontal 3 and bracing
4 are inserted between the connecting plate '

FIG.28
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portions 26 of the support post 2 and fixed by connecting means, whereby
assenbly work can easily be carried out at the erection site. ThIS
elimnates the need for welding operation during assenbly work, permts
transport of the rack 1 in the form of unit parts, and thus enabl es
transport cost reduction. VWHAT IS CLAIMED | S: 1. A rack assenbly

I ncl udi ng vertically extendi ng suppor zggts di sposed at' | east at four
corners of the assenbly, brackets dis $ on transversely adjacent support

posts at opposed positions such that brackets on each of the support posts

FIG. 29

project toward the




ot her support post, a bracket rail extending between adjacent brackets
Jocated depthw se of the rack assenbly and capabl e of supporting goods

pl aced in the rack assenbly; said support posts each having a depthw se
outwardly facing outer plate portion, a pair of side plate portions

conti nued to opposite side edges of the outer plate portion, said brackets
each having a connecting nenber connﬁ@sj e to said support post, and a
bracket menber formed in continuatio sai d connecting nenber and to

whi ch said bracket rail is connectable; said connecting nenber having a
side plate portion abuttable against one side plate portion of said support
post, and a front plate portion abuttable against the outer plate portion

of sai_d

FIG.32
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support post, said rack assenbly conprises a plurality of vertically
~arranged hol ding nmeans forned at - predeterm ned di stances in said outer

pl ate portion, and engagenent projections are provided at the connecting
_menber to fix the connecting nmenber to the post characterized in that.a
*strengthening groove is forned in the outer plate portion of said post

| ongitudinally thereof; the hol ding 23%23 are | ong engagenent holes in the
vicinity of said strengtheni ng groové; i d engagi ng projections are forned

in continuation to thG.glport i on of - F[G 33
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25 sald*?ront pl ate portion perpendlcularly to sald outer plate portion,
_being insertable into each engagi ng'hot e respectively fromthe front side
of said outer plate portion, |ocking paw s project downwardly from each
~rengagi ng projection in order to engage with the |ower edge.of said engaging
~ hol es when each engaging projection_is inserted into respectiwve éngagi ng
hol e, slip-off preventing holes ar ABIBALT n sai d side. pl ate portions of
- each support post, slip-off preventing projections are forned on each
bracket in order to fit in laterally with corresponding slip-off preventing
hol es when sai d engagi ng proj eCctRACK ASSENMBIed wi th said engagi ng hol es
fromthe front. side of said outer plate portion, and that each- bracket and
bracket rail are coloured differently fromthe

A rack #ssembly having' a plurality of support posts,
brackéts extending from individual support posts, and bracket
rails extending between two or more brackets gnd capable of
supporting goods. Each bracket rail is colored differently from
the support posts. The bracket rails can be disfinctly relievea'
against support posts, whéreby the size or number of tiers pf the

‘rack can easily be recognized. Any off-position of stored ﬁoods
can readily be founed out. The fork of a forklift fruck. can be

easily and accurately leveled to position.

Figure 13 - is to accompany the abstract when published.
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support posts. 2. A rack assenbly as set forth in claiml, chagmpgerdszed
-in that said bracket rail is channel-shaped in section and fittable over
the front end portion of a corresponding bracket and said rack assenbly
further conprises a connecting hole formed in a front end portion of each
bracket, a round recessed portion formed in each of said bracket rails, a

t hrough-hole fornmed in said recessed portion and registrable with said
connecting hole, and an upward stopper menber arranged at the rear end of
each bracket rail depthw se of said_assenbly and fitting over said round
recessed portion, whereby said stofFEIR¥dber is securely fixed between the

front end portion of said bracket d I hannel - shaped bracket rail. 3.
A rack assenbly as set forth in d?gﬁﬂygshgﬁgracterized in that said
assenbly has a w dt hwi se stopper nenber nounted internedi ate the | ength of
each said bracket rail. :

A rack assémbiy having a plurality of
support posts (2), brackets (6) extending from
individual support posts (2), and bracket rails - (9)
extending between two or more brackets (€} and capable
of supporting goods. Each bracket rail (9) is colored
differently from the support posts. The bracket rails
{3) can be distinctly'relieved against support posts,
whereby the size or number of tiers of the rack can
easily be recognized. Any off-position of stored
goods can readily be found out. A fork of‘a forklift

truck can be easily and accurately 1leveled to

position.

Figure 13 is to accompany the Abstract when published.

T1JUN 1996




AR

THIS SHEET HAS BEEN 16 SEP 1998
REPLAGED

project toward the other support post, and bracket rails each of
which exlending belween edjacenl bracrkels located depthwise af
the rack assembly and capable of supporting goods to be placed in
the rack dssembly, comprising:

a widthwise stopper member mounted intermediate portion of
the length of each said bracket rail.

A rack assembly including a plurality of vertically extend-

ing \qupport posts and braces individually connected to tﬁe
support\ posts through mounting means, said mounting means
comprising® |

a brace unting plate,
a pluralit of cut-raised pieces formed inm the brace
mounting plate,

a through-portion ¥efined by a cut-off corresponding to said
cut-raised portion of the ace mounting place, and
an abutting member for butment against a corresponding
shppo;t post disposed in opposed Relation to said through-portion
and having a plurality of bent pog% ns bent back toward the
brace mounting plate, |

the front end of said bent portion beilRg wélded fo-the brace
mountiné plate, the ffont.ends of said cut—-raZ\sed pieces being
welded to the-abutting member, an&

mounting holes formed in opposed relatio
through-éortion of said abuttjng member and positi

corresponding relation to the support post.
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A rack assembly including

vertically extending support posts disposed at least at four corners of the
assembly,

brackets disposed on transversely adjacent support posts at opposed
positions such that brackets on each of the support posts project toward the
other support post, a bracket rail extending between adjacent brackets
located depthwise of the rack assembly and capable of supporting goods
placed in the rack assembly;

said support posts each having a depthwise outwardly facing outer plate
portion,

a pair of side plate portions continued to opposite side edges of the outer

plate portion,

said brackets each having a connecting member connectable to said support

post,

and a bracket member formed in continuation to said connecting member

- and to which said bracket rail is connectabile;

said connecting member having a side plate portion abuttable against one

side plafe portion of said support post,

"and a front plate portion abuttable against the outer plate portion of said

support post,

said rack assembly comprises a plurality of vertically arranged holding means

formed at predetermined distances in said outer plate portion, '
and engagement projections are provided at the connecting member to fix

the connecting member to the post

characterized in that

a strengthening groove is formed in the outer plate portion of said post

longitudinally thereof; |

the holding means are long engagement holes in the vicinity of said

strengthening groove,

said engaging projections are formed in continuation to the end portion of
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s;id front plate portion perpendicularly to said outer plate portion, being

insertable into each engaging hole respectively from the front side of said

outer plate portion,

locking pawls project downwardly from each engaging projection in order to
engage with the lower edge of said engaging holes when each engaging

projection is inserted into respective engaging hole,

slip_—off preventing holes are formed in said side plate portions of each

suﬁport post,

slip-off preventing projections are formed on each bracket in order to fit in

Iate'rally with corresponding slip-off preventing holes when said engaging

projections are engaged with said engaging holes from the front side of said

outer plate portion,

and that each bracket and bracket rail are coloured differently from the

support posts.

2. A rack assembly as set forth in claim 1, characterized in that said bracket
rail is channel-shaped in section and fittable over the front end portion of a
corresponding bracket and said rack assembly further comprises a
connecting hole formed in a front end portion of each bracket, a round
recessed portion formed in each of said bracket rails, a through-hole formed
in said recessed portion and registrable with said connecting hole, and an
upward stopper member arranged at the rear end of each bracket rail
depthwise of said assembly and fitting over said round recessed portion,
whereby said stopper member is securely fixed between the front end

portion of said bracket and said channel-shaped bracket rail.

3. A rack assembly as set forth in claim 2, characterized in that said assembly
has a widthwise stopper member mounted intermediate the length of each

said bracket rail.




