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Convertible Cargo Handling System               We, PACIFIC COAST
NGINEERING COM-  container handling capacity with the more       PANY,  a
corporation organized and existing  commonly used cargo handling means.
under the laws of the State of California, The characteristics of the
standard type of           United States of  America of Clement  crane as
used for operation of a clamshell      5    Avenue, Alameda, State of
California, United      bucket and those of a crane for handling
States of America hereby do declare the        cargo containers, are
completely  different.                    invention,  for  which  we pray
that a patent        The clamshell bucket requires two separate
may be granted to us and the method by     sets of reeving; one for closing
and lifting            which it is to be performed, to be particularly
the bucket and a second independently driven      10  described in and by
the following state-      set for holding the bucket. When utilizing
ment:-----                   a standard crane for  operating a magnet  55
This invention relates to a convertible cargo       or a cargo hook, one
set of reeving is simply         handling system  and more particularly to
a                        inactivated.             system for a combination
crane which per-    Cargo container handling equipment, on the      15
mits conversion from bulk unloading to cargo    other hand,requires a
multiple rope inte-           container handling, or to operation of a
grated synchronously driven reeving system to           magnet , a cargo
hook, or a scrap skip.        suspend the cargo container. This is
necessary           Due to the fact that ships have been used     to
provide an equal rate of lift to all ropes           for hundreds of years
for transporting cargo,  irrespective of the distribution of load within
it is a neessary corollary that many types      the container.  It effects
a stable lifting plat-        of cranes have been utilized for the loading
form for controlling a cargo container during          and unloading cargo
therefrom. Presently, the   lift and movement and generally requires at
efficient unloading of bulk materials such as     least four double ropes
arranged in a gener-          grain, coals, ores, ect, is most usually
accom-   ally rectangular suspension pattern. The      25  plished by
clamshell buckets. Until recently,  ropes must  therefore be suspended from
a           crate and uncrated cargo had been handled       platform having
a much larger suspension           most efficiently on pallets and
transported   base than is necessary for a crane rigged
between the ship and dockside by means   for bucket  operation or for cargo
handling                   of a sling suspended from a cargo hook.
A equipment having the characteristic of signal             recent
innovation in    the    handling    of    crated     point suspension.
30  or boxed cargo has been the use of large        Due to the large size
and loading capacity            cargo containers which permit moving
greater     of cargo containers, their use has required            amounts
of cargo with each cycle of the  the development of cranes of considerably
larger size and of different type construction            35 Prior to the
introduction of cargo con-  than have generally been employed for the
tainers, some cargo handling cranes were con-  purpose of loading and
unloading ships. The                  sidered combination loader-unloaders
since a    strength of the structure and  the overall size,
magnet, a scrap skin, a clamshell bucket, or a   width, lifting capacity,
reach, and lift have             cargo hook can be all suspended by the
same   all necessarily been increased.   The apron             40  type of
crane from essentially single point   which  supports the lifting
apparatus has,           suspension. However, since cargo containers
changed from a simple boonm to a relatively             require four corner
suspension and compli-         wide apron for supporting a movable trolley
cated reeving, there has not been a combina-         In view of the
increased capacity and size                tion crane devised which
integrates cargo       of the  cargo container handling cranes, they 



2                                         1,122,180      are considerably
more expensive than the  trolley, and securing the reeving to a lifting
standard type of crane. It therefore becomes  spreader; and for operation
of a scrap skip;     very desirable to provide a combination crane
removing the cargo container lifting spreader     for handling all types of
cargo to eliminate  supporting reeving from the lifting spreader, 5  the
need for multiple cranes at dockside.  and securing the reeving to a scrap
skip.     Before the invention of the present system,    The primary
advantage of the present     no crane has been devised which can load
invention is that conversion from  one type     and unload general cargo,
scrap metal, cargo  of operation  to  another is accomplished
containers, and unload bulk material. Docking  without rereeving of the
wire ropes. 10  facilities have only had the capability of    It is
therefore an object of the present 75     handling the particular type of
cargo that  invention to provide a simple conversion sys-     the crane
provided could accommodate. The  tem for a combination crane which permits
present invention permits utilizing a single  easy switching from bulk
unloading to cargo     crane for a multiplicity of docking berths
container handling, or to operation of a 15  with a universal capacity for
handling many  bucket, a magnet, or a scrap skip.       80     types of
cargo.                                It is another object of the present
inven-       The present invention is basically a con-  tion to provide a
convertible cargo handling     version system for a combination crane,
which  system which can easily and quickly be con-     permits either bulk
unloading or cargo con-  verted from one type of operation to another 20
tainer handling, and can be used to operate a  without the necessity of
rereeving.    85     magnet, a cargo hook, or a scrap skip. The    It is a
further object of the present inven-     system  permits integration of
various cargo  tion to provide a convertible cargo handling     handling
means into a single structure hav-  system which utilizes only two hoist
motors     ing common hoist and operating machinery. and yet is capable of
synchronous operation 25  Briefly, the structure for effecting the con-  of
the wire rope reeving for handling a cargo  90     vertible system
comprises a trolley having  container lifting spreader and likewise cap-
sheave means disposed generally in the center  able of independent
operation of the wire rope     thereof and sheave means disposed at four
reeving for operating a clamshell bucket.     corners of a rectangular
pattern large enough    It is yet another object of the present in- 30  for
stably suspending a cargon container  vention to provide a convertible
cargo handl-  95     lifting spreader. Wire rope reeving is arranged  ing
system which permits a clamshell bucket,     for suspending a bucket, a
magnet, or a  a magnet, a cargo hook, a scrap skip, or a     cargo hook
from the sheave means disposed  cargo container lifting spreader to be
sus-     in the center of the trolley and wire rope  pended and operated
from a single movable 35. reeving is also arranged for suspending a
trolley.                                      100     cargo container
lifting spreader or a scrap    It is still a further object of the present
skip from the sheave means disposed in the  invention to  provide a
convertible cargo     rectangular pattern. Hoist machinery is pro-
handling system  which can be utilized to     vided which includes means
for independent  modify cargo container handling cranes to 40  operation of
the portion of the wire rope reev-  combination bulk unloader-cargo
container 105     ing which is arranged for suspending a bucket, handling
cranes.     a magnet, or a cargo hook and includes    It is still another
object of the present     means for synchronous operation of the portion
invention to provide a method for converting     of the wire rope reeving
which is arranged  cargo handling systems of a crane from one 45  for
suspending  a  cargo  container lifting  type of operation to another which
is efficient, 110     spreader or a scrap skip.                    simple,
and adaptable for universal switching       The invention includes the
method of con-  from one type of operation to another.     verting the
cargo handling system of a crane,  Other objects and advantages of the pre-
provided with a movable trolley having reev-  sent invention will become
apparent when ing for suspending a bucket headblock or a  the combination
crane is considered in con- 115     cargo contained lifting spreader
therefrom,  junction with the accompanying drawings of     from operation
of a bucket to operation of a  which:     magnet, a cargo hook, a cargo
container    Figure 1 is a side elevation of a crane for     lifting
spreader, or a scrap skip. The method  use with the convertible cargo
handling sys- 55  comprises for operation of a bucket; attach-  tem, of the
present invention;          120     ing. clamshell doors to the headblock;
for    Figure 2 is a schematic plan view of the     operation of a magnet
or a cargo hook; re-  convertible cargo handling system of the pre-
moving the clamshell doors of the bucket  sent invention; 



and securing a magnet or a cargo hook to the   Figure 3 is a schematic side
elevation of 60  bucket headblock; for operation of a cargo  the
convertible cargo handling system of the 125     container lifting
spreader; removing the clam-  present invention;     shell doors or the
magnet or the cargo hook    Figure 4 is a schematic perspective view
from  the headblock, securing the headblock  of the convertible cargo
handling  system     to the trolley, releasing the cargo container
arranged for operation of a cargo container 65  lifting spreader supporting
reeving from the  lifting spreader;                          130
1,122,1803                        Figure 5 is a schematic side elavation of
ately the size of a cargo container lifting          thee trolley of the
present invention showing  spreader.In practice, the spreader  43 is
the head frames of a cargo container lifting      generally  shorter in
length than a cargo      spreader suspension system secured to the
container, but just as wide.  Reeving 45 trolley;
(Figures 3, 4, 6) suspends lowerable blocks          Figure 6 is a
schematic side elevation of  47 below the platform from  the sheaves 41.
the trolley of the present invention showing  The two blocks  at each end
of the platform                 the head frames connected to a cargo con-
are secured to a common head frame 49, 51        tainer lifting spreader;
which maintain the spaced  relationship be -                     Figure 7
is a schematic perspective view    tween the two blocks at each end of the
of the convertible cargo handling system  of        spreader 43
the present invention arranged for operation          The  two head frames
49, 51 can be con-          of a clamshell bucket;
nected either to a cargo container lifting                 Figure 8  is a
schematic side elevation of  spreader 43 or to the lifting slings of a
the trolley of the present invention showing  scrap skip (not illustrated).
When the lifting         the suspension of a clamshell bucket; and spreader
is not being used, the pins 53 which            Figue 9 is a schematic side
elevation of  secure the lifting spreader 43 to the head            the
trolley of the present invention showing    frames 49, 51 are removed, and
the lifting                the headblock of the clamshell bucket secured
spreader is set aside.If the two head        20 to the trolley.
frames are not then used for suspending a          Refernence is made to
the drawings for a          scrap skip, they are lifted up under the
detailed description  of a preferred embodi-  trolley platform 29 and
pinned  to the trolley                 ment of the present invention.
Figure  1  framework 27. The load of the head frames           illustrates
the basic structure of a crane em-  49, 51 and the blocks 47 is thereby
taken off           25  bodying the convertible cargo handling system.  the
reeving 45, and they are secured up           A crane frame 11 is provided
which is sup-  and out of the way when not in use. By           ported on
rails 13 that run parallel the edge     being secured to the trolley frame,
they pro-                  15 of the loading dock or pier 17.  In the  vide
easy and stable fleeting of the reeving                  preferred
embodiment, a structure utilizing  45  therethrough when the trolley is
moved       30  a pair of interconnected "A" frames 19 with  along the
apron               a cantilever folding boom  or apron 21 is    The two
sets of sheaves 39 disposed in the            shown, but the present
invention  can be  center of the platform each have double
utilzed  on any  structure having an apron  pulleys.  One of the sets of
sheaves guides            for supporting a movable trolley. The apron
the reeving 57 (Figures 7, 8, 9) which sus-          can be supported at
both ends over the work-      pends the removable headblock 59 of a clam-
100            ing area by means of a bridge or can project  shell bucket
61. This is called the hold            thereover in the form  of a jib
crane or  line. The other set of sheaves guides the
cantilevered boom.              reeving 63 which opens and closes the re-
The apron 21 of the crane extends over the   movable  doors 65 of the
bucket. This is            docked ship 23  and provies a support for
called the close line.            pair of trolley rails 25.  A trolley 27
having    When the reeving 45 guided by the sheaves            a generally
rectangular platform 29 is adapted   41 disposed in the corners of the
platform is            for movement on the rails of the apron out-
suspending a cargo container lifting spreader,                  board to
position block the ship and inboard  the head block 59 of the bucket is
pinned           beyond the junction 31 of the apron with the     below
the trolley platform  to the frame-           crane. When the apron is
raised, the trolley   work 27 (Figure 3) where it does not inter-
is stored inboard of the junction         fere with the cargo handling
apparatus in               Means are provided for moving the trolley
use. Figure 5 and 6 show the relationship               27 along the apron
rails 25. In the pre-  of one of the head frames 49 to the trolley
ferred embodiment, wire ropes 33 running    27 without the bucket headblock
59 while                 from machinery house 35 are secured to the
Figures 8 and 9 show the relationship of 



trolley. The ropes then pass around sheaves   the bucket 61 and the bucket
headblock 59  37 at the end of the apron and run back       to the trolley
without the head frames.                  to the machinery house.  They are
driven      The hoist machinery for operating the bulk            from a
power source independant of the ones   unloader and cargo container
handling equip-            to be described in connection with the pre-
ment is supported by the crane superstructure              sent invention.
67 in the machinery house 35; generally at the                The trolly 27
is provided with two sets   level of the apron 21 and inboard of the junc-
of sheaves 39 (Figure 2) disposed generally         tion 31 of the apron
with the crane.          60  in the center of- the platform 29 and with a
The basic elements of the hoist machinery                  set of sheaves
41 disposed generally at each      include four aligned wire rope drums 69,
corner of the platform. The set  of sheaves              71,73,75  which
are driven by two hoist               41 disposed at the corners of the
trolley have   motors 77,79 (Figures 2,4 and 7). The
double pulleys and are arranged in a gener-   four drums are aligned on an
axis substanti-           65 ally rectangular pattern which is approxim-
ally perpendicular to the apron 21.          4
1,122,180         The wire rope drums include large spur  up around the
other of the outboard sheaves.      gears 81, 83 mounted on the inboard
ends  They then continue outboard to the end      of the two outboard drums
69, 75 and similar  of the apron where they are likewise adjust-      spur
gears 85, 87 mounted on the outboard  ably dead-ended 117. All of the wire
ropes  5  ends of the two inboard or center drums 71,  reeved from  the two
outboard drums are  74      73. In other words, the two drums on each
adjustably dead-ended to permit changing the      side of center have spur
gears on adjacent  length of the wire ropes to keep the head      ends.
frames 49, 51 level.        Two shiftable pinion gears 89, 91 are pro-    A
wire rope 63, 57 is reeved from each of  10  vided, one of which is capable
of engaging  the two inboard or middle drums 71, 73  75      either of two
adjacent spur gears while the  through one of the two sets of centrally
dis-      other is capable of engaging either of the  posed trolley sheaves
39 for suspending a      other two adjacent spur gears.  In other
clamshell bucket, a magnet, or a cargo hook.      words, each pinion gear
89, 91 is shiftable  Each of the wire ropes is reeved through  15  between
adjacent spur gears 81, 85 'or 83, only one of the sets of sheaves. A
clamshell 80      87 of the inboard and outboard drum. The  bucket
headblock 59 is permanently reeved      two pinion gears 89, 91 are
independently  into the two wire ropes 63, 57 and either a      driven by
the motors 77, 79, each through a  cargo hook or magnet can be suspended
from      hoist brake 93, 95 and a speed reducer 97, the lower end 119
thereof when the clam-  20  99.
shell doors are removed. As with the ropes 85       A disengageable
coupling 101 is mounted on  from the outboard drums, the ropes 63, 57
shafts 103, 105 extending between the motors  from  the two inboard drums
run inboard       77, 79 for permitting independent operation  through
reversing sheaves 121 before running       of the motors  or for
interconnecting them  outboard to the trolley. After passing over  25  for
synchronous and cooperative operation.  their respective sheaves disposed
in the center  90'        Locking means (not illustrated) are pro-  of the
trolley, the ropes 63, 57 pass down-      vided for engaging the drums 69,
75 to hold  ward into the bucket headblock 59 which is      them in a fixed
position when not driven by  comprised of two parts: an upper portion
their respective pinion gears.  This locking  123 which forms the pivot
block for the 30  means can simply comprise pins which engage  doors of the
bucket and a lower movable  95      the drums or the spur gears at the ends
of  portion 125 which controls the opening and      the drums.
closing of the doors. The hold rope which        Two wire ropes 107, 109,
and 111, 113  supports the headblock is simply reeved      are reeved from
each of the two outboard  through a sheave system in the upper portion 35
drums 69, 75 through the sets of sheaves  thereof.  The close rope for
operating the 100      41 'disposed in the corners of the trolley plat-
bucket doors is reeved through sheaves in      form for suspending a cargo
container lift-  both the upper and lower portions of the      ing spreader
43 or a scrap 'skip. Each of  headblock. The ropes return to the trolley
the wire ropes is reeved through only one  from  the beadblock and pass up
and over 40  set of the sheaves and the two wire ropes the two remaining
centrally disposed sheaves 105      from the same drum are reeved through
the  and continue outboard to the end of the apron      two sets of sheaves
at the same end of the  where they are dead-ended 127. There is
platform. In the preferred embodiment, the  no need for an adjustable
deadend on the      wire ropes 107, 109 and 111, 113 first run  ropes as
the hoist drums take up any slack 



45  inboard to reversing sheaves 115 mounted on  that occurs in the reeving
and the headblock 110      the crane frame and then outboard to the  is
automatically self-leveling.      sets of sheaves 41 mounted on the trolley
27.    The two hoist motors 77, 79 are con-      One rope 107, 113 from
each of the outboard  trolled by separate DC adjustable voltage      drums
69, 71 runs to an inboard sheave 41  generators.  For bucket operation, the
two 50  on the trolley. They pass down around the  motors can be controlled
by separate switches 115      respective lowerable blocks 47 secured in the
for permitting independent operation of the      head frames 49; 51 and
return up around  motors. Operation of the crane in this man-      the
other of the inboard sheaves. They then  ner depends upon operator
dexterity  for      continue outboard to fleet through the sheaves
efficient manipulation of the bucket. About 55  disposed in the outboard
corners of the trolley  95 per cent of the buckets in use are oper- . 120
and are adjustably dead-ended 117 at the  ated this way.  As the doors of
the bucket      end of the apron.                           close, and the
closing motor starts to take        The other two ropes 111, 113 from the
the load, the operator must start to take in      outboard drums first run
inboard to reversing  on the hold line to help lift the bucket. One 60
sheaves 115 and then run outboard to fleet  motor' is responsible for
closing the bucket 125      through the sheaves disposed at the inboard
doors and lifting the bucket by means of      corners of the trolley and
pass over one  the close line. The other motor assists the      of double
outboard sheaves. They pass down  first motor during lifting and holds the
bucket      around the respective lowerable blocks 47  for permitting the
close line to feed into 65  secured in the head frames 49, 51 and return
the bucket reeving for opening the doors to  130
1,122,180                                         5          unload it. The
operator can unload the bucket  electrical control of the generators is
trans-         by stopping the lifting and simultaneously  ferred to a
single master switch for syn-         taking in on the hold line, or by
holding with  chronous operation. The head frames 49, 51         the hold
line and letting out on the close line.  are released from their positions
beneath the 5    An electrical synchronization system  can  trolley 27 and
are lowered to dockside where  70         also be used for bucket control
in place of  they are pin-connected to the cargo container         operator
dexterity. These systems generally  lifting spreader 43.   The crane is
then         permit the close line to assume about 52  properly rigged for
cargo container loading         per cent of the load, by means of a torque-
or unloading operations and the hoist motors     10  sensing device, before
the hold line begins to  cooperate and share the total load irrespec-  75
lift.                                        tive of the individual loads
on the drums,            Either system can be used in conjunction  which
can be different, due to unbalanced          with operation of the bucket
reeving of  containers.          the present invention, but when the system
is    To employ a scrap skip, the head frames     15  used for operating a
cargo container lifting  49, 51 are simply disconnected from the lift- 80
spreader, control of the motors is transferred  ing spreader and shifted to
the skip. The         to a single master switch to insure synchron-
coupling between the motors is disengaged         ous operation.
and control of the DC generators for lifting            When the crane is
to be used for bulk  and lowering is effected by a single master     20
unloading by means of a bucket, the head  switch. For dumping the skip,
control of the  85         frames 49, 51 are pin-connected to the
generators must be transferred to two inde-         trolley framework 55
where they are up and  pendent switches in order to permit inde-
out of the way of the bulk unloading opera-  pendent lifting of one end of
it.         tion.  The two outboard hoist drums 69,    During any type of
operation, the reeving     25  75 are locked against rotation to prevent
stays permanently reeved with the wire ropes 90         reeving from
pulling off the drums as a  from the outboard and inboard drums merely
result of movement of the trolley 27 along the  fleeting through the
sheaves during trolley         apron 21.  The pinion gears 89, 91 are
movement. This is one of the most important         shifted to engage the
spur gears 85, 87 of the  characteristics of the invention; the fact that
30  two inboard drums 71, 73.  The coupling  the trolley is permanently
reeved and change-  95          101 between the hoist motors 77, 79 is
over from one type of operation to another          disengaged and the
bucket headblock 59 is  is accomplished without any rereeving of the
released from the trolley and lowered to the  wire ropes.
dockside.  Clamshell bucket doors 65 are    Thus, the present invention, in
addition to     35  pin-connected to the bucket headblock 59, the novel
structure provided, contemplates a 100         and electrical control of
the generators for  new method of converting the cargo handling
operating the motors 77, 79 is transferred to  means of a crane as herein
described from one         independent switches.  The crane is then  type
of cargo handling, operation to another. 



properly rigged for bucket operation.       This comprises for bulk
unloading operations;     40    For operation of the crane with a magnet
holding the reeving suspended from the corner 105         or a cargo hook,
the bucket 61 is lowered  sheaves against the trolley, locking the two
to the dockside and the clamshell doors 65  drums having double lines
running therefrom         are removed and set aside. The cargo hook
against rotations engaging the pinion gears         or magnet is secured to
the lower end 119  with the two drums having single lines running     45
of the headblock 59.  Electrical control of  therefrom  and unlocking same
for rotation, 110         the generators is transferred to a single master
attaching the clamshell doors to the head-         switch so that both sets
of the bucket reeving  block suspended by the wire ropes reeved
operate synchronously to prevent slack. En-  from  the two sets of sheaves
disposed in         gaging the coupling 101 between the motors  the center
of the trolley, disengaging the     50  will insure that no slack occurs.
coupling between the motors, and switching 115            For switching to
cargo container handling  control of the motors to independent switches.
operations, the bucket 61, or the headblock    Operation of a magnet or a
cargo hook          59 with a magnet or cargo hook attached,  comprises:
holding the reeving suspended          is lowered to dockside and the
clamshell  from the corner sheaves against the trolley,     55  doors 65 of
the bucket (or the magnet or the  locking the drums having two lines
running 120          cargo hook) are removed. The bucket head-  therefrom
against rotation, shifting the pinion          block is raised and
pin-connected to the  gears to engage the two drums having single
framework 55 of the trolley. The two in-  lines running therefrom and
unlocking same          board wire rope drums 71, 73 of the hoist  for
rotation, securing a magnet or a cargo     60  machinery are locked against
rotation. The  hook to the lower end of the bucket headblock, 125
shiftable pinion gears 89, 91 are shifted to  and switching control of the
motors to a single          engage the spur gears 81, 83 of the two  master
switch.          outboard drums 69, 75 which are then un-    Operation of a
cargo container  lifting          locked for rotation.  The coupling 101
be-  spreader comprises: securing the bucket head-     65  tween the two
motors 77, 79 is engaged and  block to the trolley, locking the two drums
130                having single lines running therefrom against  the
invention is the use of the two hoist      rotation, shifting the pinion
gears to engage  motors which may be coupled together for      the two
drums having double lines running  synchronous and cooperative operation or
dis      therefrom  and unlocking same for rotation,  engaged for
independent operation.   This  5  engaging the coupling between the motors,
permits the load to be shared by two motors:      securing a cargo
container lifting spreader  when lifting the heavy cargo containers, and
to the reeving suspended from  the sheaves  yet the same power source can
be converted      disposed in the corners of the trolley, and  to provide
the necessary independent power      switching control of the motors  to a
single  sources for handling bucket operations. This 10  master switch.
eliminates the need for independent power  75        Operation of a scrap
skip comprises: secur-  sources for each type of operation since the
ing the bucket headblock to the trolley, lock-  two motors can be arranged
to operate two      ing the drums having single lines running  independent
and different reeving systems.      therefrom against rotation, shifting
the pinion    It is these two main features, the per- 15  gears to engage
the two drums having double  manently reeved trolley and the use of inter-
80      lines running therefrom and unlocking same  connectable motors,
which are the essential      for rotation, disengaging the coupling between
elements of the invention. They provide the      the motors securing a
scrap skip to the  simplicity of the arrangement, require only      reeving
suspended from the sheaves disposed  a minimum of wire rope reeving, and
effect 20  in the corners of the trolley, and switching  the efficiency and
economy of equipment 85      control of the motors to independent switches.
whereby sufficient power is provided for oper-        It is to be
understood that the conversion ating each of the cargo handling means at
can be made from any type of operation to  its maximum capacity without
requiring un-      another and that it is not necessary to pro-  necessary
or overpowered motors. 25  ceed from one type of operation to another    It
will be  apparent from  the foregoing  90      in the order described.  In
most cases it is  description of the invention, in its preferred      not
even necessary to do each step in the  form, that it will fulfill all of
the objects      order set forth. It is only necessary that all
attributable thereto. While it has been illus-      of the steps set forth
for the conversion opera-  trated and described in considerable detail, 30
tions be performed.                          the invention is not to be
limited to such  95        Inherent in this invention is the method
details as have been set forth except as may     of powering and operating
a convertible cargo  be necessitated by the appended claims. 



handling system which comprises: providing     the two motors,
interconnecting the synchron-    WHAT WE CLAIM  IS:- 35  ously driven set
of reeving, disengaging said   1. Bulk  unloader and  cargo  container
motors when  operating  the independently  handling equipment for a crane
comprising a  100     driven set of reeving, operating at least two
trolley  having sheave means disposed gener-     wire rope drums
independently  when the  ally in the center thereof and sheave means
motors are disengaged, and operating at least  disposed at four corners of
a rectangular 40  two wire rope drums synchronously when the  pattern large
enough for stably suspending a.     motors are interconnected.
cargo container lifting spreader,wire rope  105        The new and novel
results produced by  reeving arranged for suspending a bucket, a     the
combination bulk unloader and cargo con-  magnet, or a cargo hook from  the
sheave     tainer handling equipment the present in-  means disposed in the
center of said trolley 45  vention, and the method of conversion from   and
wire rope reeving arranged for suspend-     one type of operation to
another, -are achieved  ing a cargon container lifting spreader or a 110
essentially by two important characteristics  scrap skip from  the sheave
means disposed     of the device. The first is the placing of  in said
rectangular pattern,and hoist machin-     the two different sets of reeving
system   ery including means for independent operation 50  sheaves on the
same trolley for permitting  of the portions of said wire rope reeving
permanent reeving.   One set of sheaves is  arranged for suspending a
bucket, a magnet, 115     disposed in each corner of the trolley for  or a
cargo hook, and means for synchronous     supporting the cargo container
lifting spreader  operation of the portions of said wire rope     and two
sets of sheaves are disposed in the  reeving arranged for suspending a
cargo con- 55  center of the trolley for supporting a bucket,  tainer
lifting spreader or a scrap skip.     a magnet, or a cargo hook.  The
sheaves are 2. The bulk unloader and cargo container 120     of the
fleet-through type and permit motion  handling equipment of claim 1 wherein
said     of the -trolley without removal of the reeving.  trolley  has a
platform  of a generally rect-     The use of a clamshell bucket having
detach-  angular configuration and said centrally dis- 60  able doors and
the use of detachable cargo  posed sheave means includes two sets of
container lifting spreader head frames, both  sheaves and said sheave means
disposed in a  125  of which can be pin-connected to the trolley
rectangular pattern includes a set  of sheaves     when not in use, are
part of this feature which  disposed generally in each corner of said
permits the permanent reeving of the system.  trolley platform. 65   The
second  important characteristic  of   3. The bulk unloader and cargo
container
4                                            1,122,180      having single
lines running therefrom against  the invention is the use of the two hoist
rotation, shifting the pinion gears to engage  motors which may be coupled
together for     the two drums having double lines running  synchronous and
cooperative operation or dis-     therefrom  and unlocking same for
rotation,  engaged for independent operation.   This 5  engaging the
coupling between the motors,  permits the load to be shared by two motors
securing a cargo container lifting spreader  when lifting the heavy cargo
containers, and     to the reeving suspended from  the sheaves  yet the
same power source can be converted     disposed in the corners of the
trolley, and  to provide the necessary independent power     switching
control of the motors to a single  sources for handling bucket operations.
This 10  master switch.                               eliminates the need
for independent power  75        Operation of a scrap skip comprises:
secur-  sources for each type of operation since the     ing the bucket
headblock to the trolley, lock-  two motors can be arranged to operate two
ing the drums having single lines running  independent and different
reeving systems.     therefrom against rotation, shifting the pinion    It
is these two main features, the per- 15  gears to engage the two drums
having double  manently reeved trolley and the use of inter-  80     lines
running therefrom and unlocking same  connectable motors, which are the
essential     for rotation, disengaging the coupling between  elements of
the invention. They provide the     the motors, securing a scrap skip to
the  simplicity of the arrangement, require only     reeving suspended from
the sheaves disposed  a minimum of wire rope reeving, and effect 20  in the
corners of the trolley, and switching  the efficiency and economy of
equipment 85     control of the motors to independent switches.  whereby
sufficient power is provided for oper-        It is to be understood that
the conversion  ating each of the cargo handling means at     can be made
from any type of operation to  its maximum capacity without requiring un-
another and that it is not necessary to pro-  necessary or overpowered
motors. 25  ceed from one type of operation to another    It will be
apparent from  the foregoing  90     in the order described. In most cases
it is  description of the invention, in its preferred 



not even necessary to do each step in the  form, that it will fulfill all
of the objects     order set forth. It is only necessary that all
attributable thereto. While it has been illus-     of the steps set forth
for the conversion opera-  trated and described in considerable detail, 30
tions be performed.                           the invention is not to be
limited to such  95       Inherent in this invention is the method  details
as have been set forth except as may     of powering and operating a
convertible cargo  be necessitated by the appended claims.     handling
system which comprises: providing     the two motors, interconnecting the
synchron-    WHAT WE CLAIM  IS:- 35  ously driven set of reeving,
disengaging said   1. Bulk  unloader and  cargo  container     motors when
operating the independently  handling equipment for a crane comprising a
100     driven set of reeving, operating at least two  trolley having
sheave means disposed gener-     wire rope drums independently when the
ally in the center thereof and sheave means     motors are disengaged, and
operating at least  disposed at four corners of a rectangular 40  two wire
rope drums synchronously when the  pattern large enough for stably
suspending a     motors are interconnected.                   cargo
container lifting spreader, wire rope 105       The new and novel results
produced by  reeving arranged for suspending a bucket, a     the
combination bulk unloader and cargo con-  magnet, or a cargo hook from  the
sheave     tainer handling equipment of the present in-  means disposed in
the center of said trolley 45  vention, and the method of conversion from
and wire rope reeving arranged for suspend-     one type of operation to
another, are achieved  ing a cargon container lifting spreader or a 110
essentially, by two important characteristics  scrap skip from the sheave
means disposed     of the device. The first is the placing of  in said
rectangular pattern, and hoist machin-     the two different sets of
reeving system   ery including means for independent operation 50  sheaves
on the same trolley for permitting  of the portions of said wire rope
reeving     permanent reeving.   One set of sheaves is  arranged for
suspending a bucket, a magnet, 115     disposed in each corner of the
trolley for  or a cargo hook, and means for synchronous     supporting the
cargo container lifting spreader  operation of the portions of said wire
rope     and two sets of sheaves are disposed in the  reeving arranged for
suspending a cargo con- 55  center of the trolley for supporting a bucket,
tainer lifting spreader or a scrap skip.     a magnet, or a cargo hook.
The sheaves are    2. The bulk unloader and cargo container 120     of the
fleet-through type and permit motion  handling equipment of claim 1 wherein
said     of the trolley without removal of the reeving.  trolley has a
platform  of a generally rect-     The use of a clamshell bucket having
detach-  angular configuration and said centrally dis- 60  able doors and
the use of detachable cargo  posed sheave means includes two sets of
container lifting spreader head frames, both  sheaves and said sheave means
disposed in a 125     of which can be pin-connected to the trolley
rectangular pattern includes a set of sheaves     when not in use, are part
of this feature which  disposed generally in each corner of said
permits the permanent reeving of the system.  trolley platform. 65    The
second  important characteristic  of    3. The bulk unloader and cargo
container                                                         1,122,180
7          handling equipment of claim 2 wherein said  independent driving
of said drums includes         hoist machinery includes two hoist motors
and  spur gears on each of said drums and shift-         a disengageable
coupling means which may  able pinion gears driven by said motors for
be coupled for interlocking said motors and  engaging said spur gears. 5
operating operations of said wire rope reeving    9. Combination bulk
unloading and cargo  70 synchronously, or disengaged for independent
container handling equipment for a crane hav-         operation of said
motors and portions of said  ing a supporting frame and an apron sup-
wire rope reeving.                          porting trolley rails, said
equipment com-           4.. The bulk unloader and cargo container  prising
a trolley having a generally rect-     10 handling equipment of claim 3
wherein said  angular platform and adapted for movement  75         hoist
machinery includes at least two wire  on the rails of said apron, means for
moving         rope hoist drums for operating said reeving  said trolley
along said rails, two sets of         and means for driving at least two of
said  sheaves disposed generally in the center of         drums
independently and at least two of said  said trolley platform  and a set of
sheaves     15  drums synchronously.                         disposed
generally in each corner of said  80         5. Combination bulk unloader
and cargo  trolley platform, hoist machinery supported         container
handling equipment for a crane  by said crane frame, said machinery
including         comprising a trolley having a generally rect-  four
aligned wire rope drums having spur         angular platform and adapted
for movement  gears on each of said drums and two motors    20  on rails
supported by said crane, means for  having a disengageable coupling
therebetween,  85 



moving said trolley along said rails, two  each of said motors driving a
shiftable pinion         sets of sheaves disposed generally in the center
gear which engages the spur gears of either         of said trolley
platform and a set of sheaves  of two adjacent drums, two wire ropes reeved
disposed generally in each corner of said  from each of the two outboard of
said drums    25  trolley platform, hoist machinery including  through the
sets of sheaves disposed in the         four wire rope drums and two
motors, a  corners of said trolley platform for suspend-
disengageable coupling for interlocking said  ing a cargo container lifting
spreader or         motors and driving two of said drums syn-  a scrap
skip, each of said wire ropes being         chronously or unlocking said
motors and driv-  reeved through only one set of said sheaves    30  ing
the other two drums independently, wire  and the two wire ropes from the
same drum   95         rope reeved from each of said synchronously  being
reeved through the two sets of sheaves         driveable drums and from the
sets of sheaves  at the same end of the platform, said wire
disposed in the corners of said trolley plat-  ropes being adjustably
dead-ended, and a         form for suspending a cargo container lifting
wire rope reeved from each of the two middle    35  spreader or a scrap
skip, each of said wire  drums through one of the two sets of centr- 100
ropes reeved through only one of said sets  ally disposed trolley sheaves
for suspending        of sheaves, and wire rope reeved from each  a bucket,
a magnet, or a cargo hook, each        of said independently driveable
drums and  of said ropes being reeved through only one        from  the
sets of sheaves disposed in the  of said sets of sheaves and dead-ended.
40  center of said trolley platform for suspending   10. The method of
converting the cargo  105         a bucket, a magnet, or a cargo hook, each
handling means of a crane, provided with a         of said wire ropes
reeved through only one  movable trolley having reeving suspending a
of the two sets of centrally disposed trolley  bucket headblock and capable
of suspending a         sheaves.                                    cargo
container lifting spreader therefrom,    45    6. The bulk unloader and
cargo container  from  operation of a bucket to operation of 110
handling equipment of claim 5 including two  a magnet, a cargo hook, a
cargo container        wire ropes reeved from  each of said syn-  lifting
spreader, or a scrap skip, comprising        chronously driven drums
through the sets  for operation of a bucket, attaching clam-        of
sheaves disposed in the corners of said  shell doors to said headblock, for
operation    50  trolley platform, each of said wire ropes  of a magnet or
a cargo hook, securing a  115        reeved through only one of said sets
of  magnet or a cargo hook to said bucket head-        sheaves and the two
wire ropes from  the  block, for operation of a cargo container        same
drum  reeved through the sheaves at  lifting spreader, securing said bucket
head-        the same end- of said trolley, and a wire rope  block to said
trolley, and securing a cargo    55  reeved from each of said independently
driven  container lifting spreader to said reeving, 120        drums
through the two sets of centrally dis-  and for operation of a scrap skip,
securing        posed sheaves, each of said wire ropes reeved  said bucket
headblock to said trolley, and        through only one of said sets of
sheaves.   securing said reeving to a scrap skip.           7. The bulk
unloader and cargo container  11. The method of powering and operating
60  handling equipment of claim 6 wherein said  a convertible cargo
handling system requiring  125        wire rope drums are aligned on a
common  a set of independently driven reeving for sup-        axis.
porting a bucket, a magnet, or a cargo hook,           8. The bulk unloader
and cargo container  and a synchronously driven set of reeving
handling equipment of claim  7 wherein the  for supporting  a  cargo
container lifting    65  means for permitting the synchronous or  spreader
or a scrap skip, comprising provid- 130         8
1,122,180      ing two motors, interconnecting said motors  from  against.
rotation, shifting said pinion     when operating said synchronously driven
set  gears to engage the two drums having single     of reeving and
disengaging said motors when  lines running therefrom and unlocking same
65     operating said independently driven set of  for rotation, securing a
magnet or a cargo 5  reeving.                                      hook to
the lower end of said headblock, and        12. The method of powering and
operating  switching control of said motors to a master     the convertible
cargo handling system of claim  switch, for operation of a cargo container
11 including at least two wire rope hoist  lifting spreader, securing said
headblock to  70     drums comprising operating at least two of  said
trolley, locking the two drums having 10  said drums independently when
said motors  single lines running therefrom against rota-     are
disengaged, and operating at least two of  tion, shifting said pinion gears
to engage     said drums synchronously when said motors  the two drums
having double lines running     are interconnected.
therefrom  and unlocking same for rotation, 75        13. The method of
powering and operating  engaging the coupling between said motors, 



15  the convertible cargo handling system of claim  securing a cargo
container lifting spreader to     12 including two shiftable pinion gears,
each  the reeving suspended from the sheaves dis- -     driven by one of
said motors, and four aligned  posed in the corners of said trolley, and
wire rope drums having spur gears engage-  switching control of said motors
to a master 80     able with said pinion gears comprising en-  switch, and
for operation of a scrap skip, 20  gaging the pinion gears with two of said
securing said bucket headblock to said trolley,     drums when said motors
are interconnected  locking the drums having single lines running     for
synchronous operation of the reeving, and  therefrom   against rotation,
shifting  said     shifting said pinion gears to engage the other pinion
gears to engage the two drums having  85     two of said drums when said
motors are un-  double lines running therefrom and unlocking 25  coupled
for independent operation of the  same for rotation, disengaging the
coupling     reeving.                                     between said
motors, securing a scrap skip       14. In a crane provided with a movable
to the reeving suspended from the sheaves     trolley- having two sets of
sheaves disposed  disposed in the corners of said trolley, and  90
generally in the center thereof, a set of  switching control of said motors
to inde- 30  sheaves generally in each corner thereof, four  pendent
switches.     aligned wire rope drums having spur gears on   15. In a crane
having a supporting frame     each of said drums, two motors having a dis-
(11), an apron (21) supporting trolley rails     engageable coupling
therebetween, shiftable  (25), and a trolley (27) adapted for move-  95
pinion gears driven by each of said motors  ment on the rails, combination
bulk unload- 35  for engaging the spur gears of either of two  ing and
cargo container handling equipment     adjacent drums, two wire ropes
reeved from   characterized by means (33, 37) for moving     each of two of
said drums through the sets  the trolley along the rails, two sets of
sheaves     of sheaves disposed in the corners of said  (39) disposed
generally in the center and 100     trolley for suspending a cargo
container lift-  a set of sheaves (41) disposed generally in 40  ing
spreader or a scrap skip, a wire rope  each corner of the trolley platform
(27), hoist     reeved from  each of the two other drums  machinery
supported by crane frame and     through one of the two sets of centrally
dis-  including four aligned wire rope drums (69,     posed trolley sheaves
and suspending a clam-  71, 73, 75) having spur gears (81, 83, 85, 105
shell bucket headblock, the method of inter-  87) and two motors (77, 79)
having a dis- 45  changeably converting the cargo handling  engageable
coupling (101) therebetween, each     means between operation of a bucket,
a mag- of the motors driving a shiftable pinion gear     net, a cargo hook,
a cargo container lifting  (89, 91) which engages the spur gears of
spreader, or a scrap skip comprising during  either of two adjacent drums,
two wire ropes 110     bulk unloading operations, holding the reev-  (107,
109, 111, 113) reeved from each of the 50  ing suspended from the corner
sheaves against  two outboard drums through the sets of     said trolley,
locking the two drums having  sheaves (41) disposed in the corners of the
double lines running therefrom against rota-  trolley platform for
suspending a cargo con-     tion, engaging said pinion gears with the two
tainer lifting spreader or a scrap skip and  115     drums having single
lines running therefrom  adjustably dead-ended, and a wire rope (57, 55
and unlocking same for rotation, attaching  63) reeved from each of the two
middle drums     clamshell doors to said headblock, disengag-  through one
of the two sets of centrally dis-     ing the coupling between motors, and
switch-  posed trolley sheaves (39) for suspending     ing control of said
motors to independent  a bucket, a magnet, or a cargo hook.      120
switches, for operation of a magnet or a    16. A convertible cargo
handling system, 60  cargo hook, holding the reeving from  said
substantially as hereinbefore described, with     corner sheaves against
the trolley, locking  reference to the accompanying drawings.     the drums
having two lines running there-    17. A method of powering and operating
1,122,180                                         9        a convertible
cargo handling system, substanti-      MARKS & CLERK,       ally as
hereinbefore described with reference       Chartered Patent Agents,
to the accompanying drawings.                        Agents for the
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