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This, invention relates to an improvement in ship
mounted level luffing cranes used in general cargo serv-
ice. The purpose of this invention is to provide pendu-
lum dampsning for the load both radially and tangentially
as. related to the rotating center of the crane, Generally,
pendulum action is caused by acceleration and decelera-
tion of the crane swing, boom luffing, and ship’s roil.

A feature of the present invention .is to support the
load in the bight of two cables that radiate from the
load to the boom to form, in effect, an inverted tripod.
The widsly separated three points of suspension at the
boom produce a pendulum dampening or stabilizing ef-
fect on the suspended load to resist horizontal motion
in any direction.

A second: feature of the present invention is made
possible. by the forward, double cable leg of the 1nverted
tripod heretofore described.  The forward cables,
close proximity, permit the use of a more ccm{entional
boom that tapers from a wide hinge to a narrow tip.
TFhis, may. be contrasted to other forms of load dampen-
ing. devices. that reguire heavy, wire ended booms for
dampening in the radial direction only, as related to the
rotating center of the crane.

A third feature of the present invention relates to. the
manner in which the load supporting cables are uiti-
mately arranged to provide level luffing, and equalized to
avoid slack lines or unevenly loaded lines; This feature
virtually eliminates torsional effect in-the boom, thereby
permitting lightweight boom design and eliminating cable
fouling.

An added feature of the present invention lies in the
provision of a load suspension of an inverted tripod type
in which the load supperting cables pass through sheaves
on the load block. This arrangement permits the
equalization of the load ‘upon the lines in a novel and
effective manner.

These: and other objects and novel features of my in-
vention will be more clearly and fully set forth in the
following spec1ﬁcatron and claims.

In the'dr a‘vmgs forming a part of the specification:

Figure 1 is a side clevational view. of a cargo crane
showing the general arrangemem of parts therein;

Figure 2 is a top plan view of the crane boom show-
ing the arrangement of sheaves therehpon,

Figure 3 is a diagrammatic view s’qowmg the 1ocatxon
of the hoisting, luffing, and swinging devices in the
crane cab; i i

Figure 4 is a front elevational view of the cab. show-
ing the arrangement of sheaves thereon; and

Figure 5 is a diagrammatic view of the load hoist lines
showing the arrangement thereof; ‘

" Figure 6 is a diagrammatic view of the boon: topping
cable reeving.

The crane A is of the type uvsed on ships and is de-
signed for movement upon tracks supported on the deck
of the ship. As an example, Figure 1 indicates the ship
deck 1¢ having vertical supports 11 and 12 thereupon
which support tracks 13 and 14 on which the crane is
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mounted.. Vertical spacers 15 and 16 are provided ex-
tending upwardly from the tracks 13 and 14 and support
upper tracks 17 and 19, _respectively. In other words,
the tracks are channel-shaped in form including upper
and lower rails between which the supporting. wheels of
the crane may run.

The crane A includes a base frame 20 having down-
wardly extending wheel supports 2% and 22 which serve
as support and bearing for the wheels 23 and 24, respec-
tively. The body of the crane normally rests upon these
wheels 23 and 24 but the upper tracks 17 and 12 pre-
vent the overturning of the crane during its operation.
Spur gears 25 engage racks on the sides of the upper
tracks 17 to drive the crane along the tracks. Spur
gears 25 are driven by suitable motors such as 26 which
may be operated in either direction to move the crane.
The crane base 28 includes a suitable: circular track
which supports the crane cab 27. This arrangement is
conventional. - The means for rotating the cab 27 about
a vertical axis on the base 2@ is not illustrated in detail
as sych structure is also conventional.. The means for
rotating the crane about its vertical axis is not illustrated
in detail but the apparatus may be described generally
as including a swiager 29 shown in Figure 3 which ro-
tates the cab about the vertical axis on tracks and wheels
enclosed within the portion 3% of the apparatus as indi-
cated in Figure 1.

As indicated in Figure 3, the cab 27 is provided with
boom anchor members 31 and 32 which, as indicated in
Figure 1, have axially aligned pivots 33 extending there-
through. These pivots 33 extend through the boom
anchors. 3% and 32 and through the bifurcated ends 34
of the boom 35. - These pivots 33 are arranged on a
generally horizontal plane and permit the ramng and
lowering of the boom 35, The boom itself is relatively
wide at its base including spaced boom sides 36 and 37
connected at intervals. with cross connections such as 39,
49 and 4%, The boom gradually tapers in width and is
relatively. narrow at the cross section 42 at the boom
pomt Cross bracmg is employed to strengthen the bOOx
as is conventional in structures of this type.

As -indicated diagrammatically in Figure 1, a flame
43 extends upwardly from the cab 27 and acts as a
support for transverse shafts which guide the various
operating lines. A bracket 44 on the frame 43 supports
a transverse shaft 45 upon which is mounted two pairs
of sheaves 46 and 47. The boom topping or peaking
lines 49 are shown in Figure 6 to extend from the boom
hoist drum 5@ over one pair of sheaves 46 to a pair.of
sheaves  51- mounted on the. boom 35 near the peint
thereof. The: lines. 49 then return over the second pair
of sheaves 47 on the shaft 45 and are dead ended to the
boom at 48. In other words, parallel boom topping
lines extend from sheaves on the shaft 45 to sheaves 51
cn a shafi 52 near the point of the boom to produce the
desired boom lifting action. The topping lines and
sheaves are  omitted in Figure 5 to simplify the illus-
tration,

The frame 43 (Figure 1), also supports another brack-
et ‘83 which supports a transverse shaft 54. As shown
in Figure 5, the shaft 54 supports three pairs of sheaves
which are indicated by the numerals 55, 56 and 57. A
pair of sheaves 59 are mounted upon a transverse shaft
&% at the boom pomt the sheaves 39 being in side by
side. relation. - A’ pair of pulley blocks 61 are mounted
up.’)‘i trangverse frame &8 at a point substantially spaced
from the boom point. These blocks 61 include puiley
sheaves 62. The transverse frame 68 also supports the

" transverse shafi 52 which supports the sheaves 51 as well

70

as two additional pairs of sheaves 63 and 64. The pur-
pose'of this arrangement will be further described.
With reference now to Figures 3 and 5 of the drawings,



it will'be noted that a load hoisting drum 66 is provided
which is shown only diagrammatically in Figure 5 but
which simultaneously exerts a pull on two load lines 67
and 69. Tracing the load line 67, it will be noted that
from the drum 64, the line passes over a sheave 56 on
the shaft 54 and extends to a sheave 63 on the shaft 52.
From the sheave 63 the line extends over a sheave 55
and from there over a sheave 59 at the boom point. The
line then extends downwardly over a sheave 7¢ forming
a part of the load block 71. The line then diverges up-
wardly and outwardly to extend over the sheave 62 form-
ing a part of the pulley block 61. The line 67 then suc-
cessively passes about the sheave 57, sheave 64 and under
sheave 72. The line then passes about sheave 74 and
becomes a part of the second load line.

The second load line operates in a similar mannper.
The line 69 extends from the drum 66 over a sheave 56
to a sheave 63 on the shaft 52.- It then extends over the
second sheave 55 on the frame of the apparatus and ex-
tends to the second sheave 59 at the boom point. The
line then extends parallel to the line 67 to pass over a
second sheave 73 forming a part of the load block 71.
It then diverges upwardly and outwardly over the sheave
62 and successively passes over the second sheave 57, the
second sheave 64 and beneath the sheave 72. The line
then passes about a sheave 74 and becomes a part of the
first described load line 67. In other words, the lines 67
and 69 are in effect integral, so that the pull on the two
lines is equalized.

The shaft 54 is properly located to produce a substan-
tially level luffing action on the load as the boom is raised
or lowered. In other words, as the load is raised, the
distance between the shafts 54 and 52 decreases in amount
sufficient to hold the load at a substantially constant level.
If the boom is lower, the reverse action takes place and
the portion of the load line supported between the shafts
52 and -54 increases sufficiently to hold the load at an
approximately even level. Therefore, the crane possesses
level luffing features which have been considered highly
desirable from an operation standpoint.

It will be seen that the load block 71 is supported by
four portions of the load line. 'Two of these portions ex-
tend in substantially parallel relation from the sheaves
59 at the boom point to suitable sheaves 70 and 73 on
the load block. From the load block the load lines di-
verge upwardly and outwardly over the widely spaced
sheaves 62. As a result the load will be suspended by
a three point suspension. Because of this fact rotation
of the boom about its vertical axis will not create the
same pendulum effect as if the sheaves 62 were the same
distance apart as the sheaves 59. At the same timé the
load is suspended between points substantially spaced
longitudinally of the boom. As a result the effect of
centrifugal force is greatly dampened. - In other words,
the outward pendulum effect of the load due to centrifugal
force is dampened as well as the lateral pendulum effect.

It will be seen that with this arrangement the boom may
be of a generally conventional type which is wide at its
hinged end and tapers to a narrow width at the point.
By employing a transversely extending frame at a point
spaced from. the boom point, the proper lateral position-
ing of the sheaves to produce the pendulum dampening
effect is provided. Not only will the lateral swinging of
the load be dampened but also the outward swinging of
the load is substantially dampened.

In accordance with the patent statutes, I have described
the principles of construction and operation of my cargo
crane, and while I have endeavored to set forth the best
embodiment thereof, I desire to have it understood that
changes may be made within the scope of the following
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claims without departing from the spirit of my invention.

I claim:

1. A cargo crane including a crane body, means ro-
tatably supporting said body, a boom hingedly secured on
a horizontal pivot to said body, the pivotal end of said
boom being relatively wide, a pair of closely spaced
sheaves supported centrally with respect to the longitudi-
nal axis of the boom adjacent the boom point, a load
block, a pair of sheaves supported by said Ioad block and
spaced apart a distance substantially equal to the spacing
of said sheaves at the boom point, a pair of widely spaced
sheaves supported by said boom at a point substantially
spaced from the point of the boom, and hoist lines extend-
ing over said closely spaced sheaves at the boom point, €x-
tending in parallel relation to said load block, extending
about the sheaves of said load block, and over said wide-
ly spaced sheaves on said boom, said load lines being
connected to equalize the load thereupon.

2. The structure described in claim 1 and in which a
three part line between said boom and said point above
said crane body is interposed between said widely spaced
sheaves and said dead ends of said lines.

3. A substantially level luffing cargo crane including
a crane body having a super structure thereupon, means
rotatably supporting said body, a boom having a relatively
wide end, means pivotally connecting said relatively wide
end to saxd crane body on a substantially horizontal plvot
a pair of closely spaced sheaves at said boom point, a pair
of similarly spaced sheaves, a load block connected to
said similarly spaced sheaves, a pair of widely spaced
sheaves on said boom at points substantially spaced from
the boom point, a series of sheaves on said boom at a
point spaced from the boom point, and a series of spaced
sheaves on said super structure, a pair of load lines ex-
tending from said crane body over sheaves on said super
structure and cooperable sheaves on said boom to pro-
vide three part lines therebetween, one part of one three
part line extending over said sheaves at said boom point
and about said sheaves connected to said pulley block,
said load lines extending over said widely spaced sheaves
on said boom and over cooperable sheaves on said super
structure and on said boom to form three part lines,
the final line of each three part line being connected at
said super structure.

4. The construction described in claim 3 and in which
the spacing between said sheaves on said super structure
and on said boom are properly located so that elevation
or lowering of said boom will hold said load block at
a substantially horizontal level.

5. The ‘structure described in claim 4 and in which
said boom tapers from said relatively wide hinged end to
a relatively narrow extremity.

6. The construction described in claim 4 and including
a transverse frame secured to said boom to extend later-
ally thereof, and means on said frame supporting said
widely spaced sheaves.
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