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4     buffer plate 86 is limited because the angle  tuating lever 80 are
displaced to the     of movement of the downwardly extended  positions
indicated by the solid fines in     section of the lateral shaft 70 is
limited by  Figure 11 so that the engaging member i.e.     the side walls
of the channel-shaped column  pin 96 is lowered into a position in which it
5  member 68.         makes engagement with the toothed wheel  70     The
actuating lever 80 is also pivoted to a  24c. Thus the handwheel 14 and
hence the     stationary pivot member 88 at a point close  driving wheel 10
are locked so that the     to the end which is pivoted to the con-  storage
rack or the bookshelf is immediately     necting lever 82. Locking of the
handwheel  stopped and held stationary. When the 10  14 is effected through
the toothed wheel 24c  operator or worker moves away from the  75     into
and out of engagement with which is  buffer plate 86, it is returned to its
normal or     brought a cross pin 96 attached to the lower  inoperative
position under the force of the     end of a plunger 92 in the form of an
spring 74.     elongated  rod, which  rod  is slidably    As set out above
the rod member 92 is 15  mounted in a two part stationary guide  suspended
from  the actuating lever 80  80     member 94, its upper part 94 being
tubular  through a flexible member 90 so as to     to receive rod [err]
while its lower part  provide a lost motion connection by reason
consists of an inverted U-piece .98 having   of the flexible member 90
taking up the     outtutned flanges for engagement with the  slack that
occurs when  the  engaging 20  wall part 30 by which the guide member is
member 96 strikes a crest of the tooth of the  85.     held stationary.
Vertically extending guide  toothed wheel 24c so that its further     slots
100 in the two limbs of the U-piece 98  downward movement (as permitted by
the receive the cross pin 96.              slack) is prevented. When the
toothed wheel        Plunger rod 92 is attached to the inner  24c rotates
through a very small angle, the 25  end of the actuating lever 80 by a lost
engaging member 96 immediately drops into  90     motion connection in the
form of a chain or  the space between the teeth of the toothed     other
flexible member 90 e.g. a length of  wheel 24c, thereby locking the driving
cable, the purpose of which is to enable the  mechanism.     rod 92, should
it encounter the crest of one    In the embodiment of the lockig device 30
of the teeth of toothed wheel 24c, to remain  shown in Figures 14 and 15,
the buffer plate, 95     suspended and thus free to drop into its  86 and
the lateral shaft 70 are arranged in a     operative (locking) position
between two  manner substantially similar  to that     teeth on further
angular movement of wheel  described in Figures 11 to 13. An L-shaped
24c.                                       crank member 106 has its one end
fixed to 35    In the normal or nonoperative position,  one end of the
lateral shaft 70 close to the 100     the crank section 72 of the lateral
shaft 70  handwheel (not shown), and has its 



pushes the connecting lever 82 under the  horizontal limb provided with a
stud 110     force of spring 74 so that the actuating lever  slidably
mounted in an elongated slot     80 is caused to pilot (Figure 11) in the
formed at one end portion of, a bell crank 40  counterclockwise direction
about the pivot  110 having a fixed fulcrum  108.  A rod 105     member 88.
Thus the plunger rod 92 and  member 112 is suspended through the     hence
the cross pin constitutes the engaging  flexible member 90 from the
horizontal limb     member 96 is lifted from its position in  of the bell
crank 110. A tension spring 74     engagement with the toothed wheel 24c.
connected at one end to the inner wall of the 45 The buffer plate 86 is
placed between the  channel-shaped column member 68 and at 110     side
walls of the storage rack or bookshelf  its other end to the crank member
106 so     and at such height from the floor that it may  that the buffer
plate 86 is normally held in     be actuated by an operator or, worker when
the extended position shown in Figure 15.     his body touches or bumps
against the  As a result the rod 112 is held int the raised 50  buffer
plate 86.                           position.
115       When the buffer plate 86 is in the normal  The lower portion of
the rod 112  extends       or inoperative position indicated by the
through the top plate of a carriage box or       broken lines in Figure l1,
the handwheel 14,  casing 114 carrying the driving wheels 120,       by
which the racks are shifted, is not locked' and a stud 112 fixed to the
lower end of the 55  by the cross pin 96 as described above so  'rod member
112 is a sliding fit in an  120      that the storage rack or bookshelf may
be   elongated slot formed in one arm of a bell      freely moved along the
rails 12. When one of  crank  118. A  transversely displaceable      the
adjacent spaced apart storage racks or  engaging member 116 is supported
for      bookshelves is moved by accident which can  sliding movement by a
pair of guide lugs 115 60  occur when an operator or worker is in the
struck out of the wall plate of carriage box  125      passage or space
between them, the buffer  114 as shown in Figure 14. The engaging
plate 86 is struck by the body of an operator  member 116 has a projecting
stud, 116      or worker so that it swings to the position  which engages
with  an elongated slot      indicated by the solid line in Figure 11. As a
formed in the other arm of the bell crank 65  result the connecting lever
82 and the'ac-  118.One end of the engaging member 116 is 130
One end of the engaging member 116 is                     1,488,694
5        adapted to engage with one of a plurality of  the solid lines in
Figure 16. The angular              engaging holes 122 formed equiangularly
in  displacement of the bell crank 150 is limited 



the face of the driving wheel 120 along a  by engagement of a collar 162
fast on the              circle coaxial with the wheel.          engaging
member 154 with a guide plate 164          5    In normal or inoperative
position, the  for the engaging member 154. The buffer  70
engaging member 116 is retracted to the left  plate 158 is extended [err]
the opening of              (Figure 14) and is out of engagement with  the
storage rack or bookshelf at such a              the engaging hole 122 as
shown in Figure 14  height that it may be actuated by an              so
that the wheel 120 is free to rotate.  operator or worker when it hits his
body.          10  However, should the storage rack or    The mode of
operation of the embodi- 75              bookshelf be accidently moved so
that the  ment just described will be readily un-              buffer plate
86 is hit by or bumps against an   derstood from the previous description.
operator or worker, the buffer plate 86 is              turned in the
counter clockwise direction    WHAT WE CLAIM IS:-         15  (Figure 15).
The member 106 also pivots in   1. A storage system comprising a series of
the counterclockwise direction so that the  storage racks, bookshelves or
the like - 80              bell crank 110 is caused to pivot in the
mounted on pairs of driving wheels, a pair of              clockwise
direction. This causes rod   ground rails with which said drivin wheels
member 112 to be lowered so that the bell  are in frictional engagement and
along         20  crank 118 is caused to pivot in the counter-  which the
racks or bookshelves can be              clockwise direction (Figure 14).
The  traversed in either direction to open up a  85              engaging
member 116 is now advanced to  space or passage way between any two
the right into engagement with one of the  adjacent racks or bookshelves, a
manuilly              holes 122 of wheel 120. As a result the wheel
operated drive transmission on each rack or         25  122 is locked so
that the storage rack or  bookshelf, said drive transmission including
bookshelf is immediately stopped and held  a handwheel, a driving sprocket
fast with a  90              stationary;
shaft mounting the handwheel and coupled                Referring to Figure
16, there is shown a  through an endless drive member to a driven
further form of locking device in which a  sprocket fast with an axle
having a pair of 30  rail supporting member 134 supporting a rail  said
driving wheels, and a locking device              130 is provided with a
plurality of holes 156  which is capable of positively locking each  95
arrayed lengthwise direction of the rail. An  rack or bookshelf against
movement along              upright channel-shaped column 140 is at-  the
ground rails by engagement thereof with              tached to one of the
corners of the carriage  the transmission, or with one of the ground
35  box 138 carrying the driving wheels 132. A   rails, whereby the rack or
bookshelf can be              lateral shaft 142 is formed integral with
held stationary in any desired position.    100              buffer plate
158 and is rotatably journalled    2. A storage system as claimed in claim
1,              by a pair of channel-shaped  column  in which the drive
transmission driving and              members 140 attached to the carriage
box  driven sprockets are coupled through an         40  138 at the
opposite  corners thereof,  endless chain.              respectively. One
end of the shaft 142 is   3. A storage system as claimed in claim 2  105
securely attached to the upper end of a  wherein the number of teeth of
said driving              crank member 166 whose vertical limb is  sprocket
is less than that of said driven              disposed within the
channel-shaped column  sprocket.         45  member 140 and which normally
assumes a    4. A storage system as claimed in any one 



vertical position. The horizontal limb 144 of  of claims 1 to 3, wherein
the locking device 110              the crank member normally assumes a
comprises a toothed wheel fast on the shaft              horizontal
position. The end portion of the  of the driving sprocket and a detent
connecting limb 144 projects out of the  movable into and out of engagement
there-         50  channel-shaped column member 140, and  with and operable
from the exterior of the              has a headed stud 146 which is a
sliding fit  rack or bookshelf.               115              within a
guide slot 152 formed in one arm of    5. A storage system as claimed in
claim 4,              a bell crank 150 whose fulcrum is on a  in which the
detent is H-shaped and com-              support arm  148 fixed to the
column  prises an engaging member and a shaft         55  member 140. The
lower end of an engaging  member in parallel with each other and in
member 154 which is suspended through a  spaced apart relation
interconnected firmly  120              flexible member 168 (similar to
that as  by a connecting member, said shaft member              described
previously) from the other arm of  being axially slidably supported by a
side              the bell crank 150 is normally suspended in a  wall of
the rack or bookshelf in such a way         60  position slightly above one
of the holes 156  that when said shaft member is axially              of
the rail supporting member 134. A  pulled or pushed said engaging member
may  125              tension spring 160 is connected at one end  come into
or out of engagement with said              to the stud 146 at its other
end to column  toothed wheel, thereby locking or releasing
member 140 so that the buffer plate 158 is  said drive transmission, said
shaft member         65  held in the extended position indicated by  having
one end projecting beyond the side               5
1,488,694                                      5         adapted to engage
with one of a plurality of  the solid lines in Figure 16. The angular
engaging holes 122 formed equiangularly in  displacement of the bell crank
150 is limited         the face of the driving wheel 120 along a  by
engagement of a collar 162 fast on the         circle coaxial with the
wheel.          engaging member 154 with a guide plate 164      5    In
normal or inoperative position, the  for the engaging member 154. The
buffer  70         engaging member 116 is retracted to the left  plate 158
is extened across the opening of         (Figure 14) and is out of
engagement with  the storage rack or  bookshelf at such a         the
engaging hole 122 as shown in Figure 14  height that it may be actuated by
an         so that the wheel 120 is free to rotate.  operator or worker
when it hits his body.     10  However, should the storage rack  or    The
mode of operation of the embodi-  75         bookshelf be accidently moved
so that the  ment just described will be readily un-         buffer plate
86 is hit by or bumps against an   derstood from the previous description.
operator or worker, the buffer plate 86 is 



turned in the counter clockwise direction  WHAT WE CLAIM IS.-    15
(Figure 15). The member 106 also pivots in    1. A storage system
comprising a series of         the counterclockwise direction so that the
storage racks, bookshelves or the like.  80         bell crank 110 is
caused to pivot in the  mounted on pairs of driving wheels, a pair of
clockwise direction. This causes rod   ground rails with which said  drivin
wheels         member 112 to be lowered so that the bell  are in frictional
engagement and along     20  crank 118 is caused to pivot in the counter-
which the racks or bookshelves can be         clockwise direction (Figure
14). The  traversed in either direction to open up a  85         engaging
member 116 is now advanced to  space or passage way between any two
the right into engagement with one of the  adjacent racks or bookshelves, a
manually         holes 122 of wheel 120. As a result the wheel  operated
drive transmission on each rack or     25  122 is locked so that the
storage rack or  bookshelf, said drive transmission including
bookshelf is immediately stopped and held  a handwheel, a driving sprocket
fast with a  90         stationary.                                shaft
mounting the handwheel and coupled           Referring to Figure 16, there
.is shown a  through an endless drive member to a driven         further
form of locking device in which a  sprocket fast with an axle having a pair
of     30  rail supporting member 134 supporting'a rail  said driving
wheels, and a locking device          130 is provided with a plurality of
holes 156  which is capable of positively locking each  95          arrayed
lengthwise direction of the rail. An  rack or bookshelf against movement.
along          upright channel-shaped column 140 is at-. the ground rails
by engagement thereof with          tached to one of the corners of the
carriage  the transmisson, or with  one of the ground    35  box 138
carrying the driving wheels 132. A  rails, whereby the rack or bookshelf
can be         lateral shaft 142 is formed. integral with held stationary
in any desired position.  100         buffer plate 158 and. is rotatably
journalled    2. A storage system as claimed in claim 1,         by  a pair
of channel-shaped  column  in which the drive transmission driving and
members 140 attached to the carriage box  driven sprockets are coupled
through an    40   138 at the opposite  corners thereof,  endless chain.
respectively. One end of the shaft 142 is   3. A storage system as claimed
in claim 2  105         securely attached to the upper end of a  wherein
the number of teeth of said driving         crank member 166 whose vertical
limb is  sprocket is less than that of said driven         disposed within
the channel-shaped column  sprocket.    45  member  140 and which normally
assumes a    4. A storage system as claimed in any one         vertical
position. The horizontal limb 144 of  of claims 1 to 3, wherein the locking
device 110         the crank  member normally assumes a   comprises a
toothed wheel fast on the shaft horizontal position. The end portion of the
of the driving sprocket and a detent         connecting limb 144 projects
out of the  movable into and out of engagement there-    50  channel-shaped
column member  140, and  with and operable from the exterior of the
has a headed stud 146 which is a sliding fit  rack or bookshelf.
115         within a guide slot 152 formed in one arm of    5. A storage
system as claimed in claim  4,         a bell crank  150 whose fulcrum is
on a  in which the detent is H-shaped and com-         support arm  148
fixed to the column  prises an engaging member and a shaft    55' member
140. The lower end of an engaging  member in parallel with each other and
in         member 154 which is suspended through a  spaced apart relation
interconnected firmly 120 



flexible member 168 (similar to that as   by a connecting member, said
shaft member         described previously) from the other arm of  being
axially slidably supported by a side         the bell crank 150 is normally
suspended in a  wall of the rack or bookshelf in such a way    60  position
slightly above one of the holes 156  that when said shaft member is axially
of the rail supporting member 134. A   pulled or pushed said engaging
member may  125         tension spring 160 is connected at one end  come
into or out of engagement with said         to the stud 146 at its other
end to column  toothed wheel, thereby locking or releasing         member
140 so that the buffer plate 158 is  said drive transmission, said shaft
member    65  held in the extended position indicated by  having one end
projecting beyond the side           6
1,488,694                                          6               wall so
as to be operable from the exterior of  horizontal position, thereby
retaining it in its                  said storage rack or the like.
operative horizontal position.                  6. A storage system as
claimed in claim 4  12. A storage system as claimed in claim
wherein the detent is H-shaped  and com- 4,futer comprising, for each rack,
a safety   5  prises an engaging member  and a shaft  locking device
operatively coupled to the          member in parallel with each other and
in   toothed  wheel of the  locking device,  70       spaced apart relation
interconnected firmly  wherein the safety locking device comprises       by
a connecting  member,said shaft member   a lateral shaft rotatably
supported in said       being rotatably supported by a side wall of
storage rack or bookshelf and extending 10   the rack bookshelf in such a
way that  transversely thereof  across  an access        when said shaft
member is rotated through a   opening thereof, one end portion  of said  75
predetermined angle in one direction or the   lateral shaft being bent
downwardly and        opposite, said engaging member is brought  a again
bent to form a crank section which        into or out of engagement with
said toothed  extends in parallel  with said lateral  shaft; a 15  wheel,
said engaging member being loaded  buffer plate whose one side is secured
to       with a spring in such a way that  it is retained    said lateral
shaft in the axial direction  80       in either an operative  position
where it  thereof, the height oF said buffer plate  being       engages
with said toothed wheel or in an   such that it may engage with  a person
in a       inoperative poition where it is disengaged   passage or space
between the rack  or  20  from  said toothed wheel, said engaging
bookshelf and an adjacent rack or         member  being displaceabl mounted
in    bookslhelf; a connecting lever whose upper  85         coaxial
arcuate guide slots formed in an  end is bifurcated and engages with the
free     inner wall disposed inwardly of the side wall  end of the crank
section of said laterl shaft; 



and an auixiliary wall disposed between said   an actuating lever pivoted
to a  statonary    25 inner wall and said side wall, respectively,    pivot
member, one end of said actuating          said  shaft member having one
end   lever being pivoted to the lower end of said  90     projecting
through the side wall so as to be   connecting lever; a rod member whose
operable from the exterior of said rack or   upper end  is coupled though
an in-       bookshelf.                       termediate member to the
other end of said 30       A storage sytem as claimed in any one
actuating lever, said rod member being       of claims 1 to further
comprising, for each   slidable  within a guide member for vertical  95
rack, a safety device capable, when brought  movement; and an engaging
member at       into an operative  position, of maintaining a       (ached
at a right angle to the lower end of                  predetermined
distance or passage between  said rod member and extending through  35  the
rack and an adjacent rack or bookshelf.  vertically elongated slots formed
in a side          8.  A storage system as  claimed in claim 7,  wall of
said guide member for engagement 100    wherein said  safety device
comprises a  with the toothed wheeil of said locking       spacer  member
which can be moved into a  device so as to lock said drive transmission
horizontal  extended   position for            on  actuation of said buffer
plate should the  40  engagement by the adjacent rack or  latter strike a
person.                       book shelf.                    13. A storage
systen as claimed in any   105           9.A storage sytmem as claimed in
claim 8, one of claims 1 to 3, comprising, for each         in which the
spacer member comprises an  rack a safety locking device for locking said
arm pivotaily mounted on a column member  drive transmission, wherin said
safety  45  of said rack or bookshelf to permit said arm  locking  device
comprises a shaft       to be moved into its operative horizontal
rotatably supported  in said rack or   110       position in which is held
by a brace              bookshelf and extending transversely       member
for engagement  with the adjacent  thereof across an access opening
thereof; a       rack or bookshelf or into an inoperative   buffer plate
whose one side is -fixed- to said   50  upright position in which the arm
is held  lateral shaft in the axial direction thereof,      upright against
said column member.        the height of said buffer plate being such
115              10. A storage system as claimed in claim 9   that it may
engage with the body of a man in       in which, the free end of said arm
is provided   a  passage or space  between the rack or         with an
impact receiving stop member.            bookshelf and an adjacent  spaced
apart  55  11. A storage system as claimed in either   rack   or bookshelf;
an L-shaped crank       one of claims 9 and 10 in which the brace   member
whose upper end is fixed to one end  120       member is pivoted at its
lower end to the   of said lateral shaft; a bell crank pivoted to a
spacer arm  at a point between the ends  fixed fulcrum; a stud projecting
from the       thereof and  whose  upper end portion        lower end of
said L-shaped crank member    60  projects through a slot formed in said
which is slidably engaged in a vertical                 column member and
is attached to an   elongated guide slot formed in one upright    125
engaging member which is adapted to   arm   of said bell crank; a rod
member       engag  with said column member when the  supended from the
horizontal arm of said       spacer arm is brought into its opertive
bell crank by means of a flexible  member,   



C  L  M         1,488,694                                     7      and a
first engaging member coupled  with said one rail, and in which the rod
through a bell crank to the lower end of said  member is provided directly,
without a first     rod member and adapted to engage with one  engaging
member, to enage any one of the     of a plurality of engaging holes formed
in a  engaging holes in the rail supporting  5  second engaging member
forming part of  member.                                       30     the
drive transmission, whereby an ac-    16. A wheeled storage rack or the
like,     tuation of the buffer plate, should the latter  substantially as
hereinbefore described with     strike the body of a man, the rack or book-
reference to Figures 1 to 5 with or without     shelf is locked in
position.          the device of Figures 8 to 10; or Figures 1 to 10    14.
A storage system as claimed in claim   3 modified by Figures 6 and 7 with
or  35     13 wherein said second engaging member  without the device of
Figures 8 to 10; or     comprises one of the driving wheels, the  Figures 1
to 3 modified by Figures 11 to 13     engaging holes being formed and
located  with or without the device of Figures 8 to 10;     equiangularly
in the face of one wheel along  or Figures 1 to 3 modified by Figures 14
and 15  a circle coaxial with the wheel.        15 with or without the
device of Figures 8 to  40       15. A storage system as claimed in claim
10; or Figures 1 to 3 modified by Figure 16     13, modified by an
arrangement in which the  with or without the device of Figures 8 to 10,
safety locking device does not lock the drive  of the accompanying
drawings.     transmission and the second engaging 20  member does not form
part of the drive     transmission but is provided by a rail            For
the Applicants,     supporting member for supporting one of      CARPMAELS
& RANSFORD,     said pair of rails, the rail supporting member  Chartered
Patent Agents,     having a plurality of engaging holes ex-        43
Bloomsbury Square, 25  tending lengthwise thereof and in parallel
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