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(59 A VARIABLE CENTRES ROPE SUSPENSION SYSTEM FOR
A GANTRY CRANE

(71) We, FRUEHAUF CORPORATION a
Corporation organized and existing under
the laws of the State of Michigan, United
States of America, of 2350 Blanding Avenue,
Alameda, California, United States of
America, do hereby declare the invention,
for which we pray that a. patent may be
granted to us, and the method by which. it is
to be performed, to be particulatly described
in and by the followmg statement : —

‘The present invention relates to antl-sway
devices for inhibiting and arresting sway of
a suspended load and more particularly it
relates to a variable centres rope suspension
system for a gantry crane.

‘A problem associated with: the handhng
of cargo by.large cranes is sway of the load
as the load is moved between its pickup
})omt and its deposition point. Due to the

ength of the ropes supporting the load, and
‘the distance and speed with which the load
must be moved to obtain the maximum
utilization of the crane, the load experiences

~ pendulum motion due to the combined

action of the horizontal acceleration and
deceleration forces acting on the inertia of
the load.

It is necessary accurately to posmon the
suspended load for deposition, and to effect
this it is very important 10 be able to stop
the horizontal movement of the load and
accurately to place and release the load in
the shortest possible time in order to reduce
the cycle time of the crane in effecting the
transfer of each cargo container.

Many types of methods and devices have

been considered for the arresting or inhibit-
ing of sway or pendulum motion of
suspended loads. One such device which
considers the problems involved is disclosed
in the specification of United States Patent
No. 3,375,938. The mportant features of the
anti-sway device disclosed in the said patent
specification include the capability of the
anti-sway device to inhibit and arrest sway
in all directions of motion, both forward and
backward with respect to the crane, and
rotational sway .about a vertical axis.
Further, it is important that the device

[Price 25p]

operate automatically and require no power
input and only minor : operator. attention.
However, the device of the referenced patent

_relates to a relatively short lift suspension
system having relatlvely short suspenslon

cables.

- The problem of uhhlbltmg sway ina crane
having to lift a load from a- high gantry
involves quite different considerations which
require a different approach to the problem
but which demand the same features, of
automatic operation and negligible power
input and operator attention. When the load
is suspended from long ropes the amplitude
of sway is increased and the problem of
arresting or inhibiting sway is likewise
greatly increased. A large crane is a very
expensive item both to. acquire and to
operate; and it therefore is very important
to obtain - the maximum efficiency and
utilization of the crane. To do this, it is
necessary to pick up -and move. the load as
fast as possible from . its pickup point to its
point of deposition. However this necessarily
involves large horizontal acceleration and
deceleration rates which are the primary
factors mducmg sway in a load. -

When moving cargo contamers between

dockside and a ship, the containers must be

moved from the pickup point to a position
over the deposition point, and whether the
container will be defosirted within the guides
of a shipboard . or on a pile of con-
tainers, or on a truck bed, or railroad car,
the container must be very accurately located

with respect to the deposition point before

it is set down. With the very large and
expensive cranes now being constructed,
with the gantry typically 75 to 80 feet above
the dock area, a need exists for an anti-sway
device for high lift cranes which can increase
the handling capacity of the crane by
decreasing the cycle time. of moving a ¢on-
tainer between its pickup and deposition
points. This can be most effectively achieved
by reducing the sway of the load while it is
being handled by the crane to minimize the
time required to accurately ;position the load
for setdown and release..
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9. A systemaccording to claim
| oad. the wire rope

operation, and for operating the crane to

8, wherein handl e the contai ner or any ot her
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the trolley assembly, means for moving the
sheaves -apart a selected distance to -incline

. the reeving with respect to the load engaging

mears to inhibit sway of the load; and means
for moving the trolley. assembly along' the
gantry rails to transpost-a ‘load between 1ts
plckup and deposition areas.

In its -preferred : form- the : mvemtlon pro-
vides - avariable - centres rope’ suspensron
system -for' ‘an overhead’ travelling ‘crane
comprising: a crane ‘structure ‘supporting a
gantry having a pair of trolley rails mounted
thei¢on, ‘a’: pair Of- generally rectangular
trolleys mounted thereon," a frame intercon-
necting the trolleys and -having slidable con-
nections therewith, means for moving: the
trolleys along.--the gantry engaged with the
Trdine, a pair of carriage screws mounted on
the fraime and engaged with ‘the: trolleys for
teciprocating-the ‘trolleys: with respect to the
fraine, drive means on:the frame- for syn-
chronous: rotation of ‘the carriage screws in
gither direction to miove thé: trolleys' toward
or away-from each other, a ‘paii-of: sheaves
d1sposed at each end of each’of ‘the trolleys
proxitnite the rails of the gantry’ and’nedr
the adjacent edges’ of the trolleys; 4 pair-of
sheaves disposed - on:each of the- trolleys
generilly midway between the end paits of

_sheaves and: near the reindved edges of -the

trolleys, ‘a’ I1ft1ng spreader ‘headblock sus-

‘pended “by wire  ropes reeved “from - the

shedves on ‘the trolleys, a “pair *of ' sheaves
mounted -coaxially -at each end':-of the
spreader. headblock and’ generally’ dt the lift-
ing ‘centre ‘thereof;” a pair ' of - sheaves
moiutited:on the spreader headblock mldw-ay

~ betwéen the - end “pairs' of sheaves;  a ‘wire

rope- reeved - through -éach -pair of - sheaves
disposed” ‘at ' each end of the ‘trolley and
through one of the sheavés disposed “at the
correspondmg ‘enid: “6f:/the:* spreader - head-
block, a wire ropé reeved: throiigh' each pair
of sheaves disposed midway between : the
end -paifs of sheaves on the trolley- and
through one of the' sheaves disposed mldway
between the end pairs of sheaves- on said
spreadér headbléck; -and wire - rope - drums
mounted on sdid crane: for drivifig the wire
rope reeving the sheaves mounted ‘on the

apparent from the following description
given by way of example with reference to
the accompanying drawings, in-which: '

Figure 1 is a'side élevation of a typical
gantry ‘crane employmg the’ present mven-
thl'l

-~ Figure 2 is a plan* ‘view of- the trolley and
frame " arrangement used in the crane - -of
F'gure 1 -

‘Figure' 3. is' an end eleva.txon of the trolley

-and frame' arrangement and a suspended
load ‘a8 vlewed along the gantry rails of the :

erane "

Figure 4is. a plan view of the trolley and
frame ‘and - lifting spreader showmg the
reevmg arrangement; :

“Figure 5 is" a side elevatlon showmg the
reeving ‘arrangement with the tfolleys spaced
aparta selected. distance; -

Figure- 6 is ‘an end- ‘elevation” showmg the
reevmg ‘with -the trolleys moved tegether; -

“Figure 7 is-a ‘schematic of the- reevmg of
the trolleys and lifting'spreader; and - - -

- Figure 8 is"a’ scheniatic of the reevmg of
the drive for the trolleys on the gantry. -

- Refetring ‘to' the drawings, there is shown
a crane stracture (21) supporting a’ gantry
(23), which has trolley rails (25) thereon and
which exténd ‘along both thie boom portion
(27) as ‘well ‘as the fixed portlon 29) of .the

gantry. The crane itself ‘is 'also ‘mountéd' on
rails (31) whereby' it can be movéd -along
the dock’ (33) The supporting structure - of
the: crane is so arranged- that a trolley
assembly (35)' mounted -on the ‘gantry can
move from one énd of the gantry to the other
and- carry ‘a‘ suspefrded load: (37) thereunder
without the load ‘physically interfering thh
the crane supporting structure. ' - -

‘The trolley assembly (35) 'is mounted on
the ‘gantry- rails' anid is movable thérealong:
In the preferred embodiment, - the: trolley
assembly compnses a’ pair of trolleys (39 41)
having mears for moving said .trolleys apart
a selected’ distance. -A ‘mieans 'is provided
which interconnects the trolleys and ‘includes
a frame (43) having sliding connectrons thh
each of thé trolleys. o

The means for moving the trolleys apart
includes - at Jeast one carriage scréw (45)

85
%

95

100

105

110

us

120

125

130



neans for
of the head-

suspensi on 30

overhead travel ling crane com
prising a crane structure supporting a gantry

a pair of

95

noving the trolley assenbly along disposed mdway fromthe ends
the gantry rails to transport a |oad between
its pickup and depositi
2. A systen1accord|ng to cla|n11 wher e-
in the trolley assenbly conpri ses

bl ock.
systeh1for an

trolleys

mount ed on thesrarls and carrylng havi ng & feahss of troIIey rails nounted

t her e-

general |y rectanguﬂmmthmhf
reeving nounted t

h

rraasem?éew ﬁ? <ileé

| oad engagi ng mean uet. d @ﬁrﬁ

100 the t

tre

Bg)tﬂéi‘)‘vbﬁ e&roi n.@h ﬁ

moving the troll eyas thecarnagnsctrtvexsrrotstedelcqne i

t he gantr?
2 mhereln,

engagedtl
pair ofoﬁarr ag

oth olleys are IGCIPI‘O-
%df’&}m IR AT and Lo cach >
SCrews nount ed on

rery a paticuly

gr (47) mousted @hetbe ealwcd Se&st drshmvés @ni the:trollws arbeach

é{?!leyﬁ gq;;ne
rence

the gprers b

ST g gl

@lﬂid'e)do Fighftk 8\Wnd ,wlﬁﬂhasﬁﬁw

blogk

'ﬁﬁr v %S.th qaﬂs

39 is loc cl

nmovi ng the trolibeys Iﬁ}ﬂ&l’[irefbﬂﬂed enfbodifent thel tﬁng'&gﬂfin\thetsbmhdnﬁ:t bf @y

cl udes neans

I nter

respect to the

l%;louﬁlt at 4he cg#
frame, drive neansg nfoﬁeclﬁn iél"es 8YtH-4 of the

trol | eys 15chdrawingss The Tfﬂhlb ds shofvn til Figneer 2 i agshe@esr @5/29) iatithe other corresponding

sai d

.,
\
7 SR

30

~35

45

\._ 50

55

60

05

annmi swmﬁg

as having longitudinal side beams (51) and
interconnecting cross: braces (53). The frame
is carried on the trolleys by means of sliding
connéctions which include side- (55), bottom
(57), -and, if necessary,  top rollers (not
shown) mounted.on the trolleys within which
. the longitudinal S1de beams (51).of the frame
réciprocate. . -
. A iotor (47) is mounted on. the -mxddle
cross-brace (61) of the frame and includes
a - ‘pair of .drive shafts (63) which rotate
differential gear transmissions (65). The gear
transmissions drive carriage- -screws (45)
which- engage the trolleys through a. threaded
flange (67) secured to-the trolleys. The out-
side ends of the carriage screws are mounted
in bearing: blocks (69) mounted-on the frame.
The carriage screws on opposite sides of the
differential housings have opposite threads
whereby as the motoris turned in one direc-
tion" or the other the trolleys:will reciprocate
and move toward or away-from each other:
Lirnit switches are provided whereby as.the
trolleys - reach their -furthest extension or
closest approach, the: moter-is automatically
shut down to:prevent any: da.mage to the
réciprocating drive.system.-

The frame :(43); and: dnve screws (45) or
any- other -suitable drive means, could be
fixed to one of the trolleys whereby that
trolley-is doininant.and the other trolley.acts
as  a movable outrlgger thh respect to: the
dominant.one. :

A lifting spreader (71) qulck change head-
block-is suspended from’ the.trolley (35) by
reeving depending from. sheaves mounted on
the individual -trolleys: and engaging sheaves
mounted -on the :-headblock. :The ' quick
change: headblock can be attached to
different. length hﬂtmg spreaders or to-a lift-
ing beam to permif different sizes of cargo
containers :to* be handled as well as. other
types of loads. The-Sheaves-can be niounted
directly on the spreader 1f versatlllty in load
handlmg is not- required. - |

The reeving-includes at least two sets. of
sheavcs (73,75,77.79) spaced apart .on each
of the trolleys- and at -least- two sheaves
(81,83) mounted proximate each end -of the
headblock. In the preferred emibodiment, the

e€1p oo m . omeecqnddmlgst wWiet h
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or second ends of the trolleys. The sets of
sheaves (81,83) at the ends.of the lifting
spreader headblock are coaxially mounted
at the longitudinal lift centre of the head-
block. Other: positioning of the sheaves on
either the trolley or the headblock can also
fulfil the. reqmrements of the present: mven-
tlon -
‘One wire rope is reeved from each of the
sets of sheaves ‘on each of the trolleys
through at least' one. corresponding: sheave
disposed .at the end of the headblock proxi-
mate or corresponding to the set of sheaves
the wire rope.is. reeved from. In. the. pre-
ferred embodiment, this is effected by -a first
wire rope (85) being reeved from a first wire
rope -drum’ (87) ontward along ‘the :gantry
and over. a: first trolley sheave (89) in the
first. set. of sheaves (73) on the left-trolley
(39) and down to ithe lifting: spreader: head-
block : (71),- through: a. first load. sheave -of
the sheaves (91) .coaxially - mounted  in .the
pair of sheaves (81) at the first end: of the
spréader headblock™ proximate -the first -set
of trolley -sheavés (73) the: wire rope is
reeved from, back: up over -the-other or
_second. trolley sheave (93) of the first set of
sheaves (73) from which trolley.the rope is
reeved, -the first trolley, and- then outward
until it is deadened (95) with-an adjuistable

connection (97) at: the end - of ‘the gantry. A

second wire tope. (99) is reeved outward
along the gantry from the same or first wire
rope drum (87) ‘and over third trolley-sheave
(101), one of the sheaves on the other or
second trolley (41) in the set-of sheaves at
the first:-end corresponding to:the first .end
of the first trolley, down through the- other
Joad -sheave - or 'second jcoaxially mounted
sheave (103):of the pair of sheaves (81) at
the first end of the spreader .-headblock;
corresponding to the first ends: of- the first
and second ‘trolleys; and- proximate the set
of trolley sheaves (77).from: which the wire
rope. is"reeved, and back up over a:fourth
trolley sheave. (105) or the other sheave of
the set of trolley sheaves-(77) on the second
trolley, and outboard to: the end of. the
gantry where-it is. ad]ustably deadened (107).

The same- wire rope reeving arrangement

3

atrcﬂlesr eidakifting spreadé dF
eaves7 O] rhgrlgl %Im

80

85

20

95

100

105

110

415

120

125

130



direction to nove the
or away

I ncludes a renotely controlled power drive either
troIIeys tomard for nDV|ng the troIIeys apart any sel ected

110

dlsposed at each end of each of the troIIeys
5. A systemaccording to claim3 or 4, proximate the rails of the gantry

oper at i on.

m)vi ng of the trolleys 'the adjacent
eglges of the trolleys, a pair ﬁ along the gantry is ‘engag?d with the
neans . sheaves di qnnqu an_eac J)ﬂ the troll eys. jnterconne tc| ng t he

trol | @¥s a second wire rope drum @ERLSRBhk Y ifwacd\ayd ed wetradtdw ®0d i der S %t 50 6.
A sysitehe ethearaeaond tmls of aherﬁra and| dwoll@ mtestma&les framel (43)2 dihe t)ﬂltet renoved edges

and near wherein the neans for

of th@“"‘dl eys f°r s 69 cbths E weddo ther o) | eys, a

i §t i %l aafe %ls%rezkder gad- f;acr:: ekand& 0 rea éﬁe&e nd revef‘rs rﬂéms 7ljlaV| ng

sli di ngoqsawent daemledo&]qmmfrtae toe € Saitse e vérr erm t»fhensmner pullegst i ons wi tsh each
of thebomr _dhel eopexially mouss ahre@l (& 17D.oduidegugvard, tcpé;herdrtyr» dsimsaves 7.
A sysi’ Bedes) 'gi,e. %@ ‘E 6151 i Eg efﬁr Jidocdl S£3GN end of ‘the 55
appe oD of | shbaHRs (11V12Y Shddn nﬁz@fﬁl%ﬁ sh aﬁésf hfdekn-angsgeneral |y

at t hnéraltytm the bil@dle of eachchf the arolleys | mehesl Wta fraae;ttheomﬂlegcassem‘tﬂganscr ew ing

cent r@gt 864 Sh% afl 5b‘f7) JHERed s flé‘?led as 2 dfil ha"“tﬁ)t or on the
framag]]l t BERET R dlﬂoé ro ﬁ% s acm dharri age screw
hayi Nghedved tng HRAOwiet mtpbestea pﬁbﬁntdd aualsy Q.sslémlil? rgpe reeved

30

35

40

45

50

55

-60

" 65

(119) is reeved from a th1,rd w1re rope drum
(121) over a fifth trolley sheave (123) located

on 'the first trolley close to the outer edge’
(125) of the first trolley, down around a
third load sheave (115) on the side of the

spreader headblock - corresponding -to the
first or left trolley, back up and over a sixth

trolley sheave (127) mounted on the- first

trolley close to the inner edge (129) of the
first trolley adjacent to the second trolley,
and outward along the gantry and deadened
at the end of the gantry with an adjustable
connection_ (131). A fourth wire rope (133)
is then. reeved from the third drum -(121)
outboard over a seventh trolley sheave (135)
mounted close to the inner edge (137) of the
second #rolley adjacent to the first trolley,
down around a fourth load sheave (117)
mounted on the ‘spreader headblock on' the
edge (139) of the headblock corresponding
or proximate to the second trolley, back up
around an eight trolley sheave (141)
mounted close to the outer edge (143) of said
second trolley, and outboard to the end of
the gantiry where it is deadened with an
adjustable connection (145). o

In the preferred embodiment, three' wire
rope -drums (87,109,121). are . utilized for
driving the reeving which suspends the
spredder. However, - two drums could be
employed with the three ropes on each side
of the centre of the spreader headblock
being reeved over the same drum, and all
wire ropes could’ be reeved from a smgle
drum. -

Means are- provrded for oo-ordmated
moving of the trolleys along the gantry in
any-selected spaced apart relation. In the
preferred embodiment, this ‘is “effected by
engaging the moving means with the means
which interconnects the #rolleys. In other
words, the drive cables for the trolleys are
secured to the frame (43)- ‘which intercon-
nects, them. ‘This reeving and drive arrange-
nient is shown in Figure 8 of the drawings
in a schematic form. Two continuously
reeved wire ropes (147,149) are wrapped
around drive drums (151,153) and run out
around pulleys (155,157) at the end of the
gantry where they reverse direction and run

apart from each other any selected - distance.
Thus it is contemplated that simply a single
trolley could be provided with movable
sheaves mounted on the trolley, and this
would effect the invention equally as well
as the preferred embodiment. Altenatively a
trolley could be provided with a movable
outrigger which would carry the sheaves. In
either form, the means for :co-ordinated
moving of ‘the trolleys along the gantry
would probably involve attiching the drive
cables directly to the trolleys rather than to
an interconnecting frame. The basic concept
of the invention s the fact that sheaves sup-
porting the. lifting - spreader ‘can be moved
apart on the:gantry of the crane and. then
moved in the spaced apart relation along
the gantry with synchronous movements.

‘In_operation, the load is picked up under -

the crane from a stack of containers, or a
railroad flat car or a truck bed or from
within a cell on board a ship, or off a
storage rack on the deck of a ship, and then
lifted from the pickup point and moved to
its deposition area. If the container is being
moved from a shoreside position to on board
a ship, it is picked up usually with the
trolleys spread apart and moved in that con-
dition at relatively high speed outboard on
the gantry until it is :over the deposition
point. If this be on top of the ship, then the
trolleys can be left in their spaced apart
position and the load deposited on-the ship.
However, if the load must be dropped into
the hold of the ship within a cell; the load
is-moved over its deposition point, and after
it has stopped swaying, the trolleys are then
moved together and the load concurrently

‘lowered into the cell guides as shown in

Figure 1 of the drawings where the trolleys
are-illustrated in the outboard position. This
is-also illustrated in Figure 4 of the preferred
embodiment views. The reeving is then
retrieved and pulled up out of the ship, and
as it is moved inboard, the trolleys are
moved apart and spaced, and the cycle is
begun again’ when the trolleys reach the in-
board position over the pickup-point.

-The moving apart of the ‘trolleys during
the lifting and movemient of the load inclines
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Ent! 1iys ‘along the
gantry, and for moving the trolleys apart
any seclected distance within the range of
operation, and for operating the crane to
handle the container or any other load.

WHAT WE CLAIM IS:—

1. A variable centres rope suspension
system for an overhead travelling crane com-
prising a crane structure supporting a gantry
having a pair of trolley rails mounted there-
on, at least one trolley assembly mounted on
the rails, a load engaging means suspended
from the trolley assembly by reeving depend-
ing from sheaves mounted on the trolley
assembly, means for moving the sheaves

apart a selected distance to incline the .

reeving with respect to the load engaging
means to inhibit sway of the load,- and
means for moving the trolley assembly along
the gantry rails to transport a load between
its pickup and deposition areas.

2. A system according to claim 1, where-
in the trolley assembly comprises a pair of
trolleys mounted on the rails and carrying
the sheaves, the trolleys being movable apart
a selected distance to incline the reeving
with respect to the load engaging means, and
the trolleys being movable along the gantry
in their selected spaced apart relation,

_ 3. A system according to claim 2 wherein
the means for moving the frolleys apart in-
cludes means interconnecting the trolleys.

4. A system according to claim 3 wherein
the means interconnecting said trolleys
includes a remotely controlled power drive
for moving the trolleys apart any selected
distance within its range of operation. :

5. A si\;stem according to claim 3 or 4,
wherein the means for moving of the trolleys
along the gantry is engaged with the means
interconnecting the trolleys.

6. A system according to claim 3, 4 or 5,
wherein the means interconnecting the
trolleys includes a frame having sliding con-
nections with each of the trolleys.

7. A system according to claim 6 when
appendant to claim 4, wherein the power
drive includes at least one carriage screw
driven by a motor on the frame, said
carriage screw having a right hand threaded
portion engaging one of the trolleys and a
{eft hand threaded portion engaging the other
of the trolleys for reciprocating the trolleys
with respect to the frame. _

8. A system according to any one of
claims 2 to 7, wherein the reeving depending

7 ,haVilie htCledbt

end of ti@ headblock and wire rope reeved
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ing sheave disposed at the end of the head-
block proximate the set of sheaves from
which the wire rope is reeved. .
9. A system according to claim 8, wherein
the wire rope reeving being reeved through
the sets of sheaves disposed at corresponding

-ends of the trolleys is driven by the same

wire rope drum. o

10. A system according to any one of
claims 2 to 9, wherein the reeving depending
from each of the trolleys for suspending the

lifting spreader headblock includes at least .
-one set of sheaves located substantially

centrally on each of the trolleys and a lifting
spreader headblock having at least a pair of
sheaves disposed midway from the ends of
the. spreader headblock and wire rope reeved
from each of the sets- of sheaves on the

trolleys through at least one of the sheaves

disposed midway from the ends of the head-
block.

11. A variable centres rope suspension
system for an overhead travelling crane com-
prising a crane structure supporting a gantry
having a pair of trolley rails mounted there-
on, a pair of generally rectangular trolleys
mounted thereon, a frame interconnecting
the trolleys and having slidable connections
therewith, means for moving the trolleys
along the gantry engaged with the frame, a
pair - of carriage screws mounted on the
frame and engaged with the trolleys for
reciprocating the trolleys with respect to the
frame, drive means on the frame for syn-
chronous rotation of the carriage screws in
either direction to move the trolleys toward
or away from each other, a pair of sheaves
disposed at each end of each of the trolleys
proximate the rails of the gantry and near
the adjacent edges of the trolleys, a pair of
sheaves disposed on each of the trolleys

generally midway between the end pairs of

sheaves and near the removed edges of the
trolleys, a lifting spreader headblock sus-
pended by wire ropes reeved from the
sheaves on the trolleys, a pair of sheaves
mounted’ coaxially at each end of the
spreader headblock and generally at the [ift-
ing centre thereof, a pair of sheaves mounted
on the spreader headblock midway between
the end pair of sheaves a wire rope reeved
through each pair of sheaves disposed at each
end of the trolley and through one of the
sheaves disposed at the corresponding end
of the spreader headblock, a wire rope
reeved through each pair of sheaves disposed
midway between the end pairs of sheaves on
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1. A variable centres rope suspension
system for an overhead travelling crane com-
prising a crane structure supporting a gantry
having a pair .of trolley rails mounted there-
on, at least one trolley assembly mounted on
the rails, a load engaging means suspended
from the trolley assembly by reeving depend-
ing from sheaves mounted on the trolley
assembly, means for moving the sheaves
apart a selected distance to incline the..
reeving with. respect to’the load engaging-
means to inhibit sway of the load,- and
means for moving the trolley assembly along
the gantry rails to transport a load between
its pickup and deposition areas.

2. A system according to claim 1, where-
in the trolley assembly comprises a pair of
trolleys mounted on the rails and carrying
the sheaves, the trolleys being movable apart
a selected distance to incline the reeving
with respect to the load engaging means, and
the trolleys being movable along the gantry

arrengmin
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3. A system according to claim 2 wherein
the means for moving the trolleys apart in-
cludes means interconnecting the trolleys.

4. A system according to claim 3 wherein
the means interconnecting said trolleys
includes a remotely controlled power drive
for moving the trolleys apart any selected
distance within its range of operation.

5. A system according to claim 3 or 4,
wherein the means for moving of the trolleys
along the gantry is engaged with the means
interconnecting the trolleys.

6. A system according to claitm 3, 4 or 5,
wherein the means interconnecting the
trolleys includes a frame having sliding con-
nections with each of the trolleys.

7. A system according to claim 6 when
appendant to claim 4, wherein the power
drive includes at least one carriage screw
driven by a motor on the frame, said
carriage screw having a right hand threaded
portion engaging one of the trolleys and a
left hand threaded portion engaging the other
of the trolleys for reciprocating the trolleys
with respect to the frame.

8. A system according to any one of
claims 2 to 7, wherein the reeving depending
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10. A system aocordmg to any one of
claims 2 to 9, wherein the reeving depending
from each of the trolleys for suspending the
lifting spreader headblock includes at least
one set of sheaves. located: substantially
centrally on each of the trolleys and a lifting

-spreader headblock having at least a pair of

sheaves disposed midway from the ends of

‘the. spreader headblock and wire rope reeved
“from each of the sets: of..sheaves on the
- rolleys through at least one of the sheaves

disposed midway from the ends of the head-
block.

11. A variable centres rope suspension
system for an overhead travelling crane com-
prising a crane structure supporting a gantry
having a pair of trolley rails mounted there-
on, a pair of generally rectangular trolleys
mounted thereon, a frame interconnecting
the trolleys and having slidable connections
therewith, means for moving the trolleys
along the gantry engaged with the frame, a
pair of carriage screws mounted on the
frame and engaged with the trolleys for
reciprocating the trolleys with respect to the
frame, drive means on the frame for syn-
chronous rotation of the carriage screws in
either direction to move the trolleys toward
or away from each other, a pair of sheaves
disposed at each end of each of the trolleys
proximate the rails of the gantry and near
the adjacent edges of the trolleys, a pair of
sheaves disposed on each of the trolleys
generally midway between the end pairs of
sheaves and near the removed edges of the
trolleys, a lifting spreader headblock sus-
pended by wire ropes reeved from the
sheaves on the trolleys, a pair of sheaves
mounted coaxially at each end of the
spreader headblock and generally at the lift-
ing centre thereof, a pair of sheaves mounted
on the spreader headblock midway between
the end pair of sheaves a wire rope reeved
through each pair of sheaves disposed at each
end of the trolley and through one of the
sheaves disposed at the corresponding end
of the spreader headblock, a wire rope
reeved through each pair of sheaves disposed
midway between the end pairs of sheaves on
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the trolley and through one of thé sheaves
disposed midway: between ithe end pair of
sheaves on said spreader . headblock, and
wire rope drums mounted on said crane for
driving the wire rope reeving the sheaves
mounted on the  trolleys -being. movable
apart during use of the system to incline the
reeving with respect to the spreader head-
block to inhibit sway of the load.. :

12. A method of arresting sway of a load
suspended from a gantry crane including
suspending a lifting spreader by wire ropes
reeved: from movable sheaves mounted on
at least one trolley disposed on said gantry,
and moving the sheaves apart when lifting a
load attached to said spreader fo incline the
lifting ropes with respect to the- spreader to
inhibit sway of the load. - .

13. A method according to claun 12
wherein the sheaves are mounted on a. pair
of trolleys whlch are’ moved a,part when hft-

ing a load attached to the spreader to mclme
the lifting - ropes with respect to-the spreader
to inhibit sway of the load, and moving the
trolleys synchronously in. the spaced apart
relation along said gantry when moving the
load betweéen its pickup and deposition area.

J4.-A variable  centres rope suspension
system constructed and arranged .to operate
substantially as -herein described with refer-
ence to and as illustrated in the accompany-
ing drawings.

15. A method iof arresting sway of a- load
suspended from a gantry crane substantially

as herein descnbed with reference to the.

accompanymg dra:wmgs
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