
4                                     870,866 wherein each resilient
gripping surface is  ating with fixed half tapered wedge-shaped  15 mounted
on a rigid plate on an undersupport  elements mounted on the interior
surface of of resilient material secured to the gripper  each  plate  and
hydraulic or pneumatic arm.                                      mechanism
for moving the movable wedges 5    3. Gripping means as claimed in claim 1
or  longitudinally with respect to the fixed wedges. 2 wherein the
intermediate gripping members    5. Gripping means for lifting, loading or
20 are mounted so as to allow self adjustment  stacking equipment
substantially as described during location of the gripping members  with
reference to and as illustrated in Figures between articles to be gripped.
1 to 8 on Figures 9-11 of the accompanying 10    4. Gripping means as
claimed in any of the  drawing. preceding  claims wherein  the means for
MARTIN, JACK & CO., forcing apart the gripping plates of the inter-
Chartered Patent Agents, mediate gripping members comprise movable    10,
Lincoln's Inn Fields, London, W.C.2. fully tapered wedge-shaped elements
co-oper-       Agents for the Applicant PROVISIONAL SPECIFICATION No. 11139
A.D. 1958 Improvements in or relating to Gripping Means for Lifting Loading
or Stacking Equipment 25   I, GORDON HENRY BENNETT, a British  linkage is
secured at the point of suspension Subject of " Brooklyn," 37 Cross Park
Road, from the main suspended unit, by a form of 70 Crownhill, Plymouth,
Devonshire, do hereby  horizontal sliding  low  rated  compression declare
the nature of this invention to be as  spring return movement and the like,
operat- follows: -                                ing in the direction
required according to the 30    From a main suspended unit which may be
number of intermediate plates being used. The so mounted as to allow for
mobility and for  linkage to each of the intermediate plates may  75
hoisting and lowering operations, pressure arms  be controlled at their
points of suspension from extend downwards. To these individually or  the
main suspended unit by a braking move- dually operating fore and back arms
are fitted  ment capable of holding the linkage at any 35  vertically or
slightly toed inwards towards the  desired angle when required. This will
afford direction of grip with plain or fabricated plates  additional ease
of entry to the load and ease  80 of desired length and height. These
plates  of withdrawal after having deposited the load. (later referred to
as the main plates) on their  The intermediate plate or plates may be un-
face side, that is the side towards their grip  shipped from or folded up
under the main 40  action, can be furnished with various forms of
suspended unit permitting the sole use of the cushioning  and  gripping
materials, later  main plates should it be so desired.   85 referred to
under sub headings A, B, and C.     SUB-HEADINGS 



Some methods by which  some of these    A.  For extremely fragile goods,
rubber of a materials may be secured, are later referred suitable density
having gripping and wearing 45  to under sub headings D, E and F.
properties is bonded at the rear to a plate of At a desired centre or
centres between the  a hard substance. On the other side of this  90 main
plates and of corresponding length and  plate is rubber of a lesser
density. height may be placed parallel and vertical to    B. For less
fragile goods rubber of a suitable these plates, one or more intermediate
plates.  density having gripping and wearing proper- 50  These plates are
later referred to descriptively  ties is used and is bonded at the rear
with under the sub headings G, H, and I, but in  rubber of a lesser
density.              95 general they are referred to herein as inter-
C. For goods of a more robust nature, hard mediate plates. The faces of
these plates are  materials are used, milled or moulded with furnished
with  cushion  grip  materials  gripping surfaces. If desired they can be
55  previously described and similarly secured as  backed by cushioning
rubber of suitable mentioned previously to the main plates. To  density.
100 the intermediate plate or plates is fitted on    In all cases the
rubber may be of a solid their top side or top edge distance links in an
or of an expanded nature, and the hard plate upright position holed at each
end for hinge- mentioned under sub heading A may be used. 60  ing, the link
or links in turn being hung in  If desired the plates may be curved to
permit a predetermined position or positions from the  gripping of circular
articles.      105 main suspended unit in such a manner as to    D. Where
it is advantageous to use the lesser allow free travel of the intermediate
plate or  density rubber of considerable thickness in plates in a direction
towards and away from   conjunction with the hard plate, to avoid 65  the
main plate. Should additional horizontal  downward sag when under
compression and travel be needed for these intermediate plates  the bulk
load is hoisted, the plate may be 110 when the bulk-loading operation is
taking  secured at the top to the main plates, or the place, this may be
obtained where the hinged  intermediate, plates, by a fitting furnished
with    870,866                                     5 a movement giving
lateral tolerance when  apart are brought to rest against spacer stops. I
being subjected to pressure.                General to sub headings H, and
I, some of E. Alternatively each hard plate mentioned  the devices
previously mentioned together with under sub heading D, may, say from  the
another system of leverage and springing for 5  middle of its height, have
secured at right  operating the opening of the plates to permit 50 angles
or thereabouts a series of confined ball  the pushing of the articles which
have been and socket and floating gudgeon systems, the  gripped, hoisted,
moved and lowered to a 



gudgeon being load bearing and operating in a  surface may in certain cases
if so desired be sleeve allowing lateral movement. This system   arranged
above the plates. 10 gives vertical and horizontal tolerance when    CYCLE
OF OPERATIONS OF COMPLETED    55 subject to compression.
ASSEMBLY F. A  similar hinged  gudgeon  system     Upon a floor or platform
goods are placed similarly so secured provides for vertical  in a row and
behind them further goods are tolerance.
arranged in rows. The gripping device is now 15   G. The intermediate plate
or plates may be  hoisted over a given quantity of goods, the  60 of single
thickness or two plates may be  intermediate plate or plates if any having
mounted together to provide toe in towards the  been previously centred to
suit. The main arms direction of the articles to be gripped.  are now moved
laterally to conform with the H. The intermediate plate or plates are
spacing below and the assembly is lowered 20  each provided at the top with
a fitting  permitting the plates to enter into the spaces 65 furnished with
a plain or horizontally slotted  between the rows of goods. The arms are
now hole, which is then secured to the suspended  moved inwards causing the
goods to be brought linkage earlier mentioned thus giving a hinged
together by the pressure of the plates. Further lateral or semi-lateral
motion. Between the  compression is now applied and the goods- 25  plates
an oval rod or rods acting as levered  gripped and held are hoisted and
moved. After 70 controlled cams can be supported, being turned  they have
been lowered and deposited where with their smallest dimension against the
sides  desired, the main plates are moved outwards of the plates prior to
the compression and  and when so equipped the expansion movement hoisting
of goods. The cams are brought into  of the unit assembled plates, is now
brought 30 use against the returned sprung plates when  into action pushing
the rows of goods apart. At 75 the goods having been gripped, hoisted and
this stage if provided the linkage braking is moved, have been lowered to a
surface and the  brought' into operation and the expansion main plates
released horizontally, will permit  movement released. The gripping device
now the various grouped articles being so handled  free of the goods is
hoisted ready for another 35  to be pushed further apart. The release now
cycle of operations.                    80 of the cams will permit
rehoisting of the    In certain cases the action of the unit plates.
assembled intermediate plates may be reversed I. The action of the cams
described in sub  permitting the goods to be brought together heading H,
may be replaced by a hydraulic  and compression applied and the load
hoisted 40  piston system, or a hydraulic or compressed  ready for moving
when the plates are in their 85 air-operating stem which may be applied by
expanded position. inserting between the plates a collapsible re-
MARTIN, JACK & CO., inforced bag or pipe permitting similar action
Chartered Patent Agents, of the plates. In this case the returned sprung
10, Lincoln's Inn Fields, London, W.C.2.,4 



45  plates when not being used for pushing articles     Agents for the
Applicant. PROVISIONAL SPECIFICATION No. 12494 A.D. 1958. Improvements in
or relating to Gripping Means for Lifting Loading or Stacking Equipment I,
GORDON  HENRY BENNETT, a British  These plates (later referred to as the
main 100 Subject of " Brooklyn," 37 Cross Park Road, plates) on their face
side, that is the side to- Crownhill, Plymouth, Devonshire, do hereby
wards their grip action, can be furnished with 90  declare the nature of
this invention to be as  various forms of cushioning and gripping follows:
materials later referred to under sub headings From a main suspended unit
which may be  A, B, and C. Some methods by which some of 105 so mounted as
to allow for mobility and for  these materials may be secured, are later
hoisting and lowering operations, pressure  referred to under sub headings
D, E, and F. arms extend outwards. To these individually or    At a desired
centre or centres between the dually operating inward and backward arms
main plates and of corresponding length and are fitted vertically or
slightly toed inwards  height may be placed parallel and vertical to 110
towards the direction of grip with plain or  these plates, one or more
intermediate plates. fabricated plates of desired length and height. These
plates are later referred to descriptively    6
870,866 under the sub headings G, H, and I, but in  mounted together to
provide toe in towards the general they are referred to herein as inter-
direction of the articles to be gripped. mediate plates, The faces of these
plates are    H. The intermediate plate or plates are each furnished   with
cushion-grip   materials  provided at the top with a fitting furnished 5
previously described and similarly secured, as  with a plain or
horizontally slotted hole, which  70 mentioned previously to the main
plates. To  is then secured to the suspended cantilevered the top side or
edge of each intermediate plate  plate or plates earlier mentioned thus
giving a vertically held cantilevered plate is hinged of  a hinged lateral
or semi-lateral motion. Between a similar length to that of the
intermediate  the plates on oval rod or rods acting as levered 10  plate or
plates, the cantilevered plate or plates  controlled cams can be supported,
being turned  75 being held, in a predetermined position or  with their
smallest dimension against the sides positions from the main suspended
unit, by  of the plates prior to the compression and fittings incorporating
a form  of horizontal  hoisting of goods. The cams are brought into sliding
low rated compression spring return  use against the returned sprung plates
when 15  movement and the like, operating in the direc-  the goods having
been gripped, hoisted and  80 



tion required according to the number of  moved, havebeen lowered to a
surface and the plates being used. The fitting in this manner  main plates
released horizontally, will permit provides more or less free travel for
the desired  the various grouped articles being so handled distance of the
intermediate plates towards and  to be pushed further apart. The release
now of 20  away from the main plates. The cantilevered  the cams will
permit either the free hoisting  85 plate or plates may be unshipped from
the  or backward withdrawal of the plates. main suspended unit permitting
the use of the    I. The action of the cams described in sub main plates
only if desired.               heading H may be replaced by a hydraulic
SUB-HEADINGs                 piston system, or a hydraulic or compressed 25
A. For extremely fragile goods, rubber of a  air operating system which may
be applied by  90 suitable density having gripping and wearing  inserting
between the plates a collapsible rein- properties is bonded at the rear to
a plate of  forced bag or pipe permitting similar action a hard substance.
On the other side of this  of the plates. In this case the returned sprung
plate is rubber of a lesser density.       plates when not being used for
pushing articles 30    B. For less fragile goods, rubber of a suit-  apart
are brought to rest against spacer stops. 95 able density having gripping
and wearing    General to sub headings H, and I, some of properties is used
and is bonded at the rear the devices previously mentioned together with
with rubber of a lesser density.           another system of leverage and
springing for C. For goods of a more robust nature, hard  operating the
opening of the plates to permit 35  materials are used milled or moulded
with  the pushing of the articles which have been  100 gripping surfaces.
If desired they can be  gripped, hoisted, moved and lowered to a backed  by
cushioning  rubber of suitable  surface, may in certain cases if so desired
be density.                                   arranged according to the
size of the bulk load In all cases the Tubber may be of a solid  either
above or at the ends of the plates. 40  or of an expanded nature, the hard
plate men-  CYCLE OF OPERATIONS OF COMPLETED       105 tioned under sub
heading A may be used. If                ASSEMBLY desired the plates may be
curved to permit    Upon a floor or platform goods are placed gripping of
circular articles.            in a row and behind them further goods are D.
Where it is advantageous to use the lesser  arranged in receding lanes. The
gripping device 45  density rubber of considerable thickness in  with the
arms slightly above the level of the 110 conjunction with the hard plate,
to avoid down-  floor or platform is moved up to the goods, the ward sag
when under compression and the  intermediate plate or plates, if used,
having bulk load is hoisted, the plate may be secured  been previously
centred to suit. The main arms at the top of the main plates, or the inter-
are now moved laterally to clear the overall 50  mediate plates, by a
fitting furnished with a  width of the rows of goods, and the whole 115
movement giving lateral tolerance when being  device is moved  forward
permitting  the subjected to pressure.                     plates to enter
horizontally into the spaces 



E. Alternatively each hard plate mentioned  between the goods. The arms are
now moved under sub heading D, may say from  the  inwards, causing the
goods to be brought 55  middle of its height, have secured at right
together by the pressure of the plates. Com- 120 angles or thereabouts a
series of confined ball  pression is now applied and the goods gripped and
socket and floating gudgeon systems, the  and held are hoisted and moved.
After they gudgeon being load bearing and operating in a  have been lowered
and  deposited  where sleeve allowing lateral movement This system
desired, the main plates are moved outwards 60  gives vertical and
horizontal tolerance when  and when so equipped the expansion move- 125
subject to compression.                    ment of the unit assembled
plates is now F. A similar hinged gudgeon system simi-  brought into action
pushing the rows of goods larly so secured provides for vertical tolerance.
apart. On completion and release the device G. The intermediate plate or
plates may be  now free of the goods is withdrawn ready for 65  of single
thickness, or two plates may be  another cycle of operations.
130    870,866                                     7 In certain cases the
action of the unit assembled intermediate plates may be reversed
MARTIN, JACK & CO., permitting the goods to be brought together
Chartered Patent Agents, and compression applied and the load hoisted
10, Lincoln's Inn Fields, London, W.C.2., 5  ready for moving when the
plates are in their       Agents for the Applicant. expanded position.
PROVISIONAL SPECIFICATION No. 13650 A.D. 1958. Improvements in or relating
to Gripping Means for Lifting Loading or Stacking Equipment I, GORDON HENRY
BENNETT, a British  opening and closing of the rams individually Subject of
" Brooklyn," 37 Cross Park Road, or together. Crownhill, Plymouth,
Devonshire, do hereby    Alternatively one cylinder equipped with a 10
declare the nature of this invention to be as  ram at either end may be
employed if desired, follows: -                                it being
suitably provided with pressure feeds  45 A member rectangular in section
is slotted  and by-pass couplings and releases and the along its entire
length. This member is herein-  like. after referred to as the parent
member. It is   In assembling the device, the parent member 15  bushed
internally at the appropriate end to a  is held horizontally, secured at
the rear, that size which will permit say the insertion of a  is the wide
unslotted face; the end of the inter-  50 



similar member hereinafter referred to as the  mediate member remote from
the anchorage final member.                             plate is then
inserted into the unbushed end of A  similar slotted member of an overall
the parent member; next the end of the final 20  sectional size slightly
less than the internal  member remote from the anchorage plate is sectional
size of the parent member, and a  now inserted through the bushed end of
the  55 little less in length, is hereinafter referred to  parent member
and passed into the inter- as the intermediate member. From the web
mediate member. The rams are then inserted of this member and towards one
of its ends an  through the slots of the members into the so 25  anchorage
plate is secured for later reception  formed aperture; the plating to which
the of fittings.                              rams are secured is next
fixed and held to the  60 The final member is similar to the parent  so
offered face of the parent member. The in- member, but of an overall
sectional size  dividual ram heads are now secured to the slightly less
than the internal sectional size of  respective anchor plates of the
intermediate 30  the intermediate member. From the web of  and final
members and the intermediate this member and towards one of its ends an
member and the final member are thereby  65 anchorage plate is secured for
later reception  enabled to extend or retract separately or to- of
fittings. The slots in the parent, inter-  gether as desired. mediate and
final members are of the same    The outward ends of the intermediate and
35  width.                                     final members are furnished
with any desired Upon a plate of the desired length and  fittings, such as
arms and the like. width two cylindrical cased rams are secured
MARTIN, JACK & CO., side by side and so placed that when closed
Chartered Patent Agents, they operate outwardly in opposite directions.
10, Lincoln's Inn Fields, London, W.C.2. 40  Each is serviced by pressure
feeds to allow the     Agents for the Applicant. PROVISIONAL SPECIFICATION
No. 24133 A.D. 1958. Improvements in or relating to Gripping Means for
Lifting Loading or Stacking Equipment I, GORDON HENRY BENNETT, a British
or fabricated plates of desired length and Subject of " Brooklyn," 37 Cross
Park Road, height. These plates (later referred to as the Crownhill,
Plymouth, Devonshire, do hereby  main plates) are in this example drilled
and  85 declare the nature of this invention to be as  sleeved for the
reception of sliding gudgeons. 75  follows:-
These gudgeons are secured to sub plates des- From a main suspended unit
which may be  cribed below. so mounted as to allow for mobility and for
Each sub plate may be of corresponding hoisting and lowering operations,
pressure arms  length and height to the main plates. On one  90 extend
forwards or downwards. To these in-  side of each sub plate suitable
materials with 



80  dividually or dually operating fore and back  gripping properties are
attached and from the arms are fitted vertically or slightly toed in-  rear
face of each plate a support, such as is wards towards the direction of
grip with plain  described under sub heading E  and F is    8
870,866 attached. Also on the rear faces of these plates is a series of
suitably rated compression  cribed below.                               55
springs or sprung leaves or the like operating  Each sub plate may be of
corresponding at 90, which later are anchored to or abut  length and height
to the main plates. On one 5  against the faces of the main plates. In
cases  side of each sub plate suitable materials with where the weight of
the goods being lifted  gripping  properties are attached and from the
permits, it may be desirable to let the springs  rear face of each plate a
support, such as is  60 carry out a dual purpose, namely, that of
described under sub heading E and F is horizontal compression and that of
supporting  attache  Also on the rear faces of these plates 10  the sub
plates.                           is a series of suitably rated compression
SUB HEADINGS                 springs   sprung leaves or the like operating
E. A  sub plate may have secured for  at 90, which later are anchored to or
abut 65 instance at the middle of its height and at  against the faces of
the main plates. In cases right angles or thereabouts, a series of confined
where the weight of the goods being lifted 15  ball and socket and floating
gudgeon systems,  permits, it    be desirable to let the springs these
gudgeons being load bearing and operat-  carry out a dual purpose, namely,
that of ing in the sleeves which are incorporated in the  horizontal
compression and that of supporting  70 main plates, this system giving
vertical and  the sub plates. horizontal tolerance when subject to com-
SUB-HEADINGS 20  pression.                                    E. A sub pla
may have secured for in- F. A similar hinged gudgeon system simi-  stance
at the middle of its height and at right larly so secured provides for
vertical tolerance.  angles or thereabots, a series of confined ball 75
CYCLE OF OPERATIONS OF COMPLETED    and socket floating gudgeon systems,
these ASSEMBLY                   gudgeons being load bearing and operating
in 25    Goods are placed in a row upon a floor or  the sleeves which are
incorporated in the main platform and behind them similar goods are
plates, this system giving vertical and horizon- placed. Using the forward
extending arms in  tal tolerance when subject to compression.    80 a free
hoisted position, the gripping device is    F. A similar hinged gudgeon
system simi- moved up to the goods, and the arms opened  larly so secured
provides for vertical tolerance. 30  far enough to avoid fouling the goods
beneath.    CYCLE OF OPERATIONS  OF COMPLETED 



They are then lowered to the desired position             ASSEMBLY and
inward pressure applied so that the arms,    Goods are placed in a row upon
a floor or  85 the main plates and the sub plates exert a vice  platform
and behind them similar goods are like action on the goods. Towards the end
of  placed. Using the forward extending arms in a 35  this movement the
spring comes into action  free hoisted position, the gripping device is
providing a cushioning effect, whereupon the  moved up to the goods, and
the arms opened goods are collectively and individually gripped  far enough
to avoid fouling the goods beneath. 90 and can then be hoisted and moved.
After  They are then lowered to the desired  position being lowered and
deposited where desired, and inward pressure applied so that the arms, 40
the arms are moved outwards and hoisted thus  the main plates and the sub
plates exert a vice freeing the device for another cycle of oper-  like
action on the goods. Towards the end of ations.
this movement the spring comes into action  95 From a main suspended unit
which may be         providing a cushioning effect, whereup  the so mounted
as to allow for mobility and for  goods are collectively and individually
gripped 45  hoisting and lowering operation pressure  and can then be
hoisted and moved. After arms extend forwards or downwards. To these  being
lowered and deposited where desired, individually or dually operating fore
and back  the arms are moved outwards and hoisted thus 100 arms are fitted
vertically or slightly toed in-  freeing  the device for another cycle  of
wards towards the direction of grip with plain     operations. 50  or
fabricat plates of desired length and           MARTIN, JACK & CO., height.
These plates (later referred to as the       Chartered Patent Agents, main
plates) are in this example drilled and    10, Lincoln's Inn Fields,
London, W.C.2., sleeved for the reception of sliding gudgeons    Agents for
the Applicant. Leamington Spa: Printed for Her Majesty's Stationery Office,
by the Courier Press-1961. Published by The Patent Office, 25, Southampton
Buildings, London, W.C.2, from which copies may be obtained
SPECIFICATION  NO. 870,866 Page 5, line 3, for "card" read "hard" Page 5,
line 42, for "sytem" read "system" Page 8, delete lines 43-102 inclusive.
14th August, 1961.            DS 95812/1(35)  /R.113 200 8/61  PL    


