May 31, 1955 | R. O. HANSEN 2,709,526
CRANE WITH DOUBLE TAG LINE

Filed Nov. 1, 1954

_ INVENTOR.
Zrtcrhard O Harser
BY '

Syt Jeicter 8 fydbr oo



United States Patent Of

2,709,526
Patented May 31, 1955

1ce

2,709,526
CRANE WITH DOUBLE TAG LINE
Richard O. Hansen, Menasha, Wis.
Application Nevember 1, 1954, Serial No. 465,853
4 Claims. (Cl. 212—44)

The present invention relates generally to cranes and
similar load lifting equipment, and is more particularly
directed to an improved form of crane of the type hav-
ing a clam shell bucket or the like suspended at the end
of a boom.

In a crane of the type wherein a load carrying element,
such as a clam shell bucket, grapple or the like, is sus-
pended by a cable from the outer end of a becom, there
is provided means for raising and lowering the load car-
rying element, as well as for opening and closing the
relatively movable portions of the load carrier and for
swinging the load from one position to another. The
raising and lowering and the swinging movements of the
load thus afforded are generally accompanied by a cer-
tain amount of incidental rotation of the load about a gen-
erally vertical axis, which in some instances is not ob-
jectionable. However, in many cases, such as the han-
dling of logs, pipes etc. for loading on to flat cars or
trucks, the orientation of the load is very important.
Consequently, some means must be provided for con-
trolling the relative disposition of the load as it is being
swung by the crane from omne position to another.

Varicus means have been devised for effecting the
above-mentioned orientation of the crane load through-
out its movement, but the known prior devices are usually
difficult and awkward to control and generally produce a
“hunting” effect wherein continual re-adjustment is neces-
sary to properly orient the load.

It is the primary object of the present invention to pro-
vide means for controlling the rotation of the load-
carrying element of a crane, which includes a single con-
trol means and which affords automatic adjustment of
the selected orientation of the load, irrespective of any
raising and lowering of the load and of the opening and
closing of the load engaging parts. . Another object is
to provide improved control means for the load carrying
element of a crane, including a pair of tag lines which are
adjusted through a single control means in a manner such
that as one tage line is extended the other tag line is
retracted, and including means affording a constant and
uniformly applied tension on both tag lines which pro-
vides uniform and automatic adjustment of both tag lines
in response to any raising and lowering or swinging of
the Ioad carrying element.

Gther objects and advantages will become apparent as
the disclosure progresses with respect to the accompany-
ing drawing, wherein:

Fig. 1 is an elevational view of apparatus embodying
the principles of the present invention.

Fig. 2 is an enlarged perspective view of the apparatus,
with parts broken away to more clearly illustrate certain
details of construction.

The illustrated apparatus is in the form of a power
crane indicated generally by the numeral 1. Portions
of the crane, such as the power means usually contained
in the cab 2, have been omitted from the drawings in
order to more ciearly show the details of construction
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with which the present invention is particularly con-
cerned.

Generally, the crane 1 comprises a platform 3 rotat-
ably mounted on a vehicle chassis 5 which is supported
by a pair of power driven endless tracks 7. One end of
the platform ‘3 includes a pair of spaced-apart, plate
structures 9 (Fig. 2) to which are attached the lower end
of a broom structure 11. More particularly, the boom
11 includes a pair of forwardly conmverging structural
members 13 which are pivotally attached at their rear-
ward ends to the plates 9 by a pair of coaxial pins 15, in
a manner affording vertical swinging movement of the
booin relative to the platform 3.

The forward end of the boom 11 supports a cross
shaft 17 upon which is rotatably mounted a pair of
sheaves 19 and 21 affording a guide for a lifting cable
23 and a bucket operating cable 25, respectively. These
cables extend from a suitable winding drum or winch
within the cab 2 and along the boom 11 to their respec-
tive sheave at the outer end of the boom. The cable 23
is connected at its outer end to a clam shell 27 in a
manner affording raising and lowering of the bucket as
the cable is reeled in and let out.

The clam shell 27 comprises a generally rigid upper
frame including four downwardly diverging corner posts
29 which provide a support at their lower ends for a pair
of bucket forming members 31. Each of the bucket
forming members 31 is pivotally mounted at opposite
ends thereof on the lower ends of a pair of the posts 29
for relative swinging movement about a generaliy hori-
zontal axis. The upper portions of the members 31
are interconnected at opposite sides and at the center by
three pairs of toggle links 33 which are interconnected
along the axis of their center pivots by a cross member
35 to which is attached the outer end of the cable 25.
Thus it is seen that the movement of the cable 25 is
effective to open and close the clam shell bucket.

It will be noted from the above described structure
that the clam shell 27 is freely suspended from the end
of the boom 11 and, comsequently, any shifting of the
boom or of the clam shell will result in some rotation
of the latter about the axis of the supporting cable 23.
This is objectionable when handling any load wherein
orientation of the load is important, as in the handling
of elongated objects such as logs, pipes and the like.
In such cases it has frequently been necessary to utilize
additional personnel or equipment to stabilize the posi-
tion of the load and guide it to its destination.

In order to overcome the above difficulty and insure
proper control at all times of the orientation of the clam
shell bucket, or any similarly supported loading device
which may be substituted for the clam shell, there is
provided a pair of tag lines 37 and 39 which are con-
nected at one end to laterally spaced positions at the
lower end portions of two of the corner posts 29 on the
clam sheil 27. Fach of the tag lines extends upwardly
from its position on the bucket 27 to the boom 11 and
then rearwardly under the guidance of a series of sheaves
to a single control means 41 on the platform 3.

More specifically, each of the tag lines 37 and 39 ex-
tends upwardly and rearwardly from the clam: shéll 27 to
a pair of guide sheaves 43 and 45 which are rotatably
mounted along the fuside of a forward portion of each of
the boom members £3. These forwardiy disposed sheaves
are similarly disposed for each of the fag lines and pro-
vide for a change in direction of the tag lines to dispose
the latier in a rearwardly extending direction along the
boom. At an intermediate section of the boom structure
there is further provided a uniform tensioning and flexing
means for the tag lines comprising a spring loaded trolley
47 which includes a pair of rotatable sheaves 49 and 51
for receiving the tag lines 37 and 39, respeciively.
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The trolley 47 includes a cross shaft 53 which is dis-
posed between a pair of guide bars 55 and rotatably
mounts the pulleys 4% and 51. Each of the guide bars
55 are slidably fixed within an elongated slot or opening
57 formed in the associated boom meraber 13 to thereby
afford movement of the shaft 53 and the tag line sheaves
49 and 51 longitudinally of the boom 1i. The shaft 83
is biased toward a position rearwardly in the slots 57 by
means of a coil spring 59, which is fixed bstween a suit-
able bracket 63 on the shaft 83 and a crossbar 63 which
is secured in positicn between the boom members 13 rear-
wardly of the slots 57.

The tag lines 37 and 39 are dispesed arcund the sheaves
42 and 51, respectively, and then about a pair of forward-
ly disposed smaller guide pulleys §5 50 as {o continue rear-
wardly along the boom. Adiacent each corner of the for-
ward ‘end of the platform 2 there is disposed a pair of
additional guide pulleys €7 and €2 which direct each tag
line along the side of the platiorm to a sheave or pulley
71 and thence to the contrel unit 41 at the vear of the
platform.

The particujar contro} unit 41 used in the illusirated
apparatus comprises a double acting ram having a cvlin-
der 73, a piston 75, and a piston rod 77 extending out-
wardly at oppesite ends of the cylinder for attachment
with the ends of the tag lines 37 and 39, respectively. A
four way control valve 79 having an operating lever 81 is
conveniently disposed for dirscting fluid communication
between the cylinder 73 and a socurce of fluid pressure in-
dicated at 83, in a manner affording sclective movement
cf the piston 75 within the cylinder 73 to thereby retract
one of the tag lines while simultanecusly paying out the
other tag line.

The illustrated control unit 4%, in conjunction with the
spring loaded trolley 47, will afford an adequate range of
movement of the tag lines 37 and 3% in most instances.
It is recognized, however, that in certain cases it might
be desirable to use other types cf control means either
to correspond with existing types of power means or 1o
provide a greater range of movement for the tag lines.
For exampie, the tag lines may be operated by a steam
or air cylinder functioning much in the same manner
“described with respect to the contrel 41,

Tt is seen from the foregoing, therefore, that the double
tag Jines 37 and 32 form o fixed length, fiexible connection
between the conirol cylinder 73

73 and the clam shell 27 in a
manner sich that the latter is under positive control at all
times with respect to the orientation of the bucket forming
members 31. The spring bissed irolley 37 provides 2
constant tension for the tag lines, which is uniformly vari-
able with respect to both lines so as to afford positive and
auiomatic control of the orientation of the clum shell ir-
respective of any raising and lowering or swinging of the
clam shell. As the boorn is moved about, the tension
thereby applied on the tag lines is uniform for both lines
by virttie of the disposition of the spring biased treiley 47
and the movement of the troliey afforded by the siots 57
permits a flexing of the tag lines without effecting the
orientation of the clam sheil.

Furthermore, it is seen that the movement of a single
control lever 81 is effeciive to retract nne of the tag lines
while simuitaneously paying out the other tag line an equal
ameount to thereby rotate the clam shell about a generally
vertical axis. Thus the bucket is positively controlied at
all times as to its position and thers is ao provision for
slippage in the teg lines which would otherwise cause the
clam shell to rotate beyond the desived position and re-
quire a readjustment.

While the trolley umit 47 which provides a yieldable
guide means for the double tag lines 37 and 39 is illus-
trated as being spring biased, other forms of construction
affording a similar mode of operation might be used.

Although shown and described with respect to particu-
lar apparatus, it will be apparent to those skilled in the
art that varicus modifications of such apparatus may be

W

¢

<

4n

-t

0

3

-3
o

75

employed without departing from the principles of the
present invention.

1 claim:

1. In a crane having a platform supporting an outward-
1y extending boom structure, a load supporting device com-
prising a clam shell bucket suspended from said boom in
2 manner affording rotation about a generally vertical axis,
said bucket including a pair of relatively movable Joad en-
ging elements, means affording a raising and lowering of
id bucket, means affording relative movement between
id load engaging elements to thereby engage and re-
se Toads, and additional means for orienting said clam
shell bucket about said generaily vertical azis of rotation
comprising a pair of tag lines having one end thereof at-
tached to laterally spaced positions on said bucket, each
of said tag lines extending rearwardly aleng said boom
and being disposed about a sheave carried by said boom,
said pair of sheaves being coaxially mounted on a trans-
verse shaft slidably carried by said boom for movement
fore and aft of said boom structure, resilient saeans con-
nected between said transverse shaft and said boom struc-
ture to urge said shaft rearwardly along said boom and
thereby exert tension uniformly on both of said tag lines,
said tag lines extending rearwardly from said sheaves to a
nower operated means on said platform comprising 2
double-acting, fluid pressure operated piston, eacl of said
tag lines being connected with opposite sides of said piston
for movement therewith, whereby movement of said pis-
ton effects simultaneous and oppositely directed movement
cf said tag lines.

2. In a crane having a platform supporting an out-
wardly extending boom structure, a load supporting
device comprising a grapple suspended from said boom
in a manmner affording rotation about a generally vertical
axis, said grapple including a pair of load engaging ele-
ments supported for relative movement therebetween,
means affording a raising and lowering of said grapple,
means affording relative movement between said load
engaging elements, and an additional means for orienting
svid grapple about said generally vertical axis ef rota-
tion comprising a pair of tag lines having one end there-
of connected with said load supperting device at laterally
spaced positions thereon, each of said tag lines extending
rearwardly along said boom and being disposed about
s sheave carried by said boom, said pair of sheaves
being coaxially mounted on a transverse shaft slidably
carried by said boom for mevement fore and aft of said
boom structure, vesilient means connected with said trans-
verse shaft and said boom structure to urge said shaft
rearwardly along said boom and thereby exert temsion
uniformly on both of said tag lines, said tag lines extend-
ing rearwardly from said sheaves to a power operated
means mounted on said platform.

3. In a crane having a platform supporting an out-
wardly extending boem structure, a load supporting de-
vice comprising a clam shell bucket suspended irom
said boom in a manner affording rotation sbout a gen-
erally vertical axis, said bucket including an upper frame

structure and a pair of relatively movable load en-
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geging elements carried by the lower portion of said
frame structure for relative movement therebetween,

means affording a raising and lowering of said bucket,
means affording relative movement between said load
engaging elements to thereby engage and release loads,
and additional means for orienting said clam sheil bucket
about said generally vertical axis of rotation compris-
ing a pair of tag lines having one end connected with
said load supporting device at generally horizontaily
spaced portions thereon, each of said tag lines extend-
ing rearwardly along said boom and being dispesed
abeut a sheave carried by said boom, said pair of sheaves
being coaxially mounted .on a transverse shaft slidably
carried by said boom for movement fore and aft of
said boom structure, resilient means connected to said
transverse shaft intermediate said sheaves for urging said
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shaft rearwardly along said boom and thereby exert
tension uniformly on both of said tag lines, said ‘tag
lines extending rearwardly from said sheaves to a power
operated means on said plaiform comprising 2 double-
acting, fluid pressure-operated piston, each of said iag
lines being connected with opposite sides of said piston
for movement therewith, whereby movement of sajd
piston effects a simultaneous and oppositely directed
movement of said tag lines.

4. In a crane having a platform supporting an out-
wardly extending boom structure, a load supporting de-
vice comprising a grapple suspended from said boom
in a manner affording rotation about a generally vertical
axis, said grapple including a pair of load engaging ele-
ments supported for relative movement therebetween,
means affording a raising and lowering of said grapple,
means affording relative movement between said load
engaging elements, and an additional means for orient-
ing said grapple about said generally vertical axis of
rotation comprising a pair of tag lines having one end
thereof connected with said foad supporting device at
laterally spaced positions thereon, each of said tag lines
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exiending rearwardly along said boom and being dis-
posed about a sheave carried by said boom, said pair
of sheaves being coaxially mounted on a transverse shaft
slidably carried by said boom for movement fore and
aft of said boom structure, resilient means connected
with said transverse shaft and said boom structure to
urge said shaft rearwardly along said boom and thereby
exert tension uniformly on both of said tag lines, said
tag lines extending rearwardly from said sheaves to a
power operated means mounted on said platform com-
prising a double acting, flnid pressure-operated piston,
each of said tag lines being connected therewith, where-
by movement of said piston effects simultaneous and
oppositely directed movement of said tag lines.
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