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United States Patent Office 
3,043,444 

CONTROLLED MOTON CRANE 
Donald F. Melton, Minneapolis, Minn., assignor to 
General Mills, Inc., a corporation of Delaware 

Filed Oct. 9, 1958, Ser. No. 766,320 
13 Claimas. (C. 212-20) 

This invention relates to controllable overhead cranes 
and more particularly to cranes having a plurality of load 
cables for positioning a load and more specifically to a 
cable drum means co-acting with said cables to provide 
versatility of positioning. 

Prior art cranes, particularly overhead cranes, gener 
ally show the use of single cables or multiple cables 
whose center line is parallel to a central axis of the crane 
for raising and lowering loads with the positioning pri 
marily dependent upon the location of the overhead crane 
body. Generally, the suspenison of such cabies from 
these cranes is central of the crane body thereby making 
it difficult to locate or pick up loads which are off-center 
from the crane body, for example when the load is de 
sired or placed near overhead crane supporting side walls 
and the like. 

In the preferred embodiment of my invention I provide 
a plurality of driven cable drums, one drum for each 
cable, wherein the cables can be separately raised or 
lowered or the cables can be simultaneously moved in the 
same direction. The individual cables are each secured 
to a load supporting hook or the like for the positioning 
of a load attached thereto. 

By providing individual cable drums for each cable, and 
there are four cables, the cables are brought at their lower 
extremity to a single load bearing unit, and by their 
cable connections from a plurality of drums to a single 
point, or load bearing unit, an inverted pyramid is formed 
of the cable configuration. Such pyramidal configuration 
is advantageous in maintaining stability at the load bear 
ing unit, in that the overhead structure on which the 
drums are mounted, when moved, creates a tendency in a 
Suspended load to Swing or twist, and the pyramidal con 
figuration of the cables substantially prevents this swing 
ing and twisting at the load bearing unit. Further by hav. 
ing individual drums for each cable, each separately ac 
tuatable, I provide structure which facilitates positioning 
the load bearing unit in any location beneath the over 
head crane, and particularly it allows for positioning or 
pick up of a load at or near the side walls supporting 
the overhead crane structure. In other words, I provide 
for flexibility in positioning the load bearing unit under 
the crane without having to move the overhead bridge or 
carriage of an overhead crane. It might also be said 
that the movement of the bridge and carriage affords a 
"coarse" adjustment of the load bearing unit, and the 
operation of the individual cable drums affords a "fine' 
or “vernier' adjustment of the load bearing unit within 
the volume below the carriage or crane unit. 

It is therefore an object of my invention to provide a 
driven crane unit having a plurality of cables converging 
to a single load carrying means with each said cable being 
moved by a separate cable drum drive. 

It is a further object of my invention to provide a 
novel means for paying out cable from a rotatable cable 
drum provided with a tangent sheave means for guiding 
the pay-out of the cable from each of the drums. 

It is another object of my invention to provide at each 
cable drum a pivotal sheave to permit the proper position 
ing of the cable at each drum to effectuate load positions 
in a variety of positions. 

These and other objects of my invention will be ap 
parent from the following specification and drawings, of 
which 
FIGURE 1 is a diagrammatic perspective view of the 
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overall crane unit with a plurality of load bearing cables; 

FIG. 2 is an elevation view of a load carrying means 
to which the cables are attached; 

FIG. 3 is an elevation view of the crane of FIG. 1; 
FIG. 4 is a perspective view of another load carrying 

means; 
FIG. 5 is a detailed plan view of the crane of FIGS. 1 

and 3 showing the means for driving the drums; 
FIG. 6 is a detailed elevation view of one of the plural 

ity of cable drum means; 
FIG. 7 is an end view of the cable drum means of 

FIG. 6 showing the tangent sheave inclined from the 
vertical; 

FIG. 8 is an enlarged perspective view of the cable 
drum means and the tangent sheave guide means. 

Referring now to FiG. 1, a crane unit 0 is shown 
mounted on guide tracks 11 for longitudinal movement 
as when said crane unit is moved by a motor 12 (FIG. 
3). The tracks 11 are mounted on beams i3 which form 
the crane unit carrying means. The beams 13 are 
mounted for movement normal to tracks 11 by rollers 
it running on tracks 5 mounted on walls 14 and 4a. 
A control unit 16 is connected to a power supply 17 and 
provided with a plurality of switches 72, 71, 69, 61, 62, 
63 and 64 to enable an operator to selectively energize the 
operating motors 12 and 70 of the crane unit, to be here 
inafter described in detail, and to energize the cable drum 
drives of crane unit 10 to position the load bearing 
means 18. 
Thus I have set out the basic structure of an overhead 

crane which provides the positioning of the crane unit 10. 
For accurate positioning of the load carrying means 

18, to which a load may be attached, I provide a plurality 
of cable drums 19, 20, 21, and 22 mounted for rotation 
on shafts 77, 24, 25, and 26, respectively. These shafts 
are Supported on crane unit main frame 27 by shaft 
bearing housings 76 at one end, and by irreversible speed 
reducers 53, 54, 55, and 56 at the other end as shown in 
FIG. 5. Cables 30, 31, 32, and 33 are attached to the 
cable drums 20, 19, 21, and 22, respectively, by means of 
cable clamps 35. To the other end of the cables, load 
carrying means i8 is attached. 

Specifically, the load carrying means 18, disclosed in 
FIG. 4, includes a main supporting cylinder 36 which is 
secured to a cable hook plate 37 provided with openings 
38. Each of the cables 30, 31, 32, 33 has a hook 39 
at the end thereof for engagement with openings 38. 
Secured to main supporting cylinder 36 is a pivotal load 
bearing means 40 to which a universal unit 41 is pivotally 
attached by means of pin 42. Load hook 43 is pivotally 
attached to universal unit 4 by means of a pin 44. Such 
arrangement allows for a pivoting of the hook at both pin 
42 and at pin 44, and loads may be attached to hook 43. 
To raise or lower or position load bearing unit 18, it 

is necessary to rotate cable drums 19, 20, 21, and 22. 
The cable drums, when driven, cause the respective cables 
attached thereto to wind or unwind on the drums. To 
drive said cable drums, I provide a reversible drive motor 
45, which when energized drives shafts 46, 47, 48, and 49 
through appropriate gearing housed in gear units 50 and 
51 (FIG. 5). Said shafts are additionally supported as 
by bearing blocks 52. Also mounted on crane unit frame 
27 are four irreversible speed reducers 53, 54, 55, and 
56. By rotating shafts 46, 47, 48, and 49, irreversible 
speed reducers 53, 54, 55, and 56 are driven through elec 
trically actuated clutch-brake units 57, 58, 59, and 60, 
mounted on shafts 47, 48, 49, and 46, which are energized 
or deenergized by switches 61, 62, 63, 64 on control box 
16. Cable drum shafts 77, 24, 25, and 26 are driven 
from the output shafts 65, 68, 67, and 66 of the irreversi 
ble speed reducers 54, 56, 55, and 53. Thus deemergiza 
tion of drive motor 45 by switch 69 on control box i6 
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in one direction or the other with all clutch brake units 
57, 58, 59, and 6 energized will result in a simultaneous 
rotation of cable drums 19, 20, 21, and 22 to move cables 
36, 31, 32, 33. 

For example, with the cable drums rotating clockwise 
as viewed in FIG. 7, the cables 30, 31, 32, and 33 will be 
Wound upon their respective drums and thereby raise 
load bearing unit 8. 

By selectively energizing or deenergizing clutch-brake 
units 57, 58, 59, and 62 through switches 61, 52, 63, 
and 64, it is possible to control the movement of the 
cables which in turn position load bearing unit 18. For 
example, cabies 32 and 33 alone may be raised by the 
deemergization of the clutch brake units 57 and 58 to 
stop the rotation of drums 9 and 20. 
Thus by separately controlling the clutch brake units 

it is possible to position the load bearing unit at a plu 
rality of points within an imaginary rectangle or square 
enanating downwardly from crane unit 19. 
The control box 6 is connected to a power supply 17 

for the energization of motors 45, 12, and 72 and the 
energization of brake-clutches 57, 58, 59, 69 through 
switches 59, 7, 72, 5, 62, 63, 64, respectively. A cable 
73 contains the necessary wires for connecting the power 
Supply through said Switches to the motors and the clutch 
brakes to be energized or deenergized as the case may 
be. Such electric clutch brakes are well known in the 
art and Will not be described further. 

It is only necessary to relate that the electric brake 
clutch units 57, 58, 59, and 69 when energized release 
the brake and engage the clutch, and when deemergized 
the brake is engaged and the clutch released. Thus by 
moving any or all of switches 61, 62, 63, 64 to “on” the 
clutches are engaged to transmit power from motor 45 
to the respective cable drums. Likewise the motor 
Switches 72, 71, 69 are such that they may drive their 
respective motors in one direction or the other, with a 
mid-position for “off.' 

Referring now to FIGS. 6, 7, and 8 for a detailed de 
Scription of one of the plurality of cable drums 9 and 
the drive therefor in conjunction with the manner of 
cable pay-off. With the rotation of output shaft 65 of ir 
reversible speed reducer 54, shaft 75 keyed thereto is 
rotated, said shaft being supported by bearing housing 
76 mounted on main crane frame 27. Secured to shaft 
75 and coaxial therewith is a grooved cylinder 77 pro 
vided with grooves 78 longitudinal thereof. Cable drum 
9 is provided with a ball spline unit 79 slidably engage 

able with grooves 78. The bail spline unit 79 allows 
drum 9 to be rotated with shafts 75 and 77 by means 
of the engaging relation of ball spline unit 79 and the 
grooves 78, and, in addition the ball spline unit of the 
cable drum 19 allows the drum to slide longitudinally 
along shaft 77 in grooves 78 as will be hereinafter de 
scribed. 
The cable 3 is secured to drum 19 by means of a 

clamp 35, and as the drum is rotated by shaft 77, the 
cable is wound or unwound on drum 9. 

Rotatably or pivotally mounted on shaft 75 is a tangent 
sheave unit 89, said sheave unit 80 pivoting or rotating 
on bearings 8 and 32. The tangent sheave unit 80 con 
sists of two parallel plates 83 and 84 secured to end 
plates 85 and 86. 
are housings 87 and 88 for bearings 3 and 82. Thus 
plates 33 and 84 connected to end plates 85 and 86 are 
rotatable or pivotal about shaft 77, and are undisturbed 
by the rotation of shaft 75 as hereinbefore described. 
Mounted between piates 83 and 84 is a tangent sheave 

90 which is free to rotate about pin 89. Sheave 96 is 
provided with a groove 92 to receive cable 31 therein. 
In addition, two rollers 93 and 94 are mounted between 
plates 83 and 84 adjacent the periphery of sheave 90 is 
maintain cable 3 within groove 92. 
The cable 3 always acts in groove 92 tangent sheave 

99, and with the sheave 90 in a fixed position laterally 

Integral with end plates 85 and 36 
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4. 
of shaft 77 the cable 3: always runs on tangent to the 
periphery of groove 92 of sheave 99. 

With a load applied to load bearing unit E3, and with 
shaft 77 rotating, there is sufficient force acting through 
the cable to cause druarya E3 to move longitudinally along 
shaft 77 in grooves 78 so that the cable 3E at all times 
is substantially vertical from the tange; it sheave 93 to 
the cable drum 9 as viewed in F.G. 6. 
Thus it is seen that the cable drums are moved longi 

tudinally along their rotating shafts by the application 
of a load 23 to the load bearing unit 33, and that this 
is made possible by the fixed longitudinal position of the 
tangent sheave and the ball spine unit on each of the 
cable drums. 

Further, because there are four cable drums, and the 
cables running from them converge to a point at the 
load bearing unit 3, the cables are not in a true verti 
cal from the tangent sheaves 90 downward. Rather, with 
the cables converging toward load unit 18, the cabies 
are inclined inwardly from the tangent sheaves 99. Thus 
the importance of the rotatable or pivotal tangent sheave 
unit 8 is seen. The force exerted on the cables by a 
load at 8 tends to pull a cables inwardly and to posi 
tion the tangent sheave unit 8 at substantially the same 
inclination as the cables. The inclination of the tangent 
sheave unit 3 is best seen in FGS. 7 and 8. The fact 
that tangent sheave unit 88 is mounted on bearings 8i 
and 32 makes unit 80 readily positionable in an inclined 
direction about shaft 75. The incline from vertical X 
is illustrated in FIG. 8. 
The radius of tangent sheave 90 is such that a sharp 

bend in the cable 31 is prevented, particularly when the 
cable is inclined to position "D' shown in F.G. 6. It is 
seen that in effect each cable from the tangent sheave 99 
circumscribes a volume of an imaginary quarter cone 
with the apex at the junction of the cable at the tangent 
sheave, and yet the cable pay-off is not disturbed in that 
portion of the cable from the tangent sheave to the cable 
rum, thus avoiding any pulling away of the cable from 

the grooves 36 in the cable drums. 
In operation, then, the operator positions the crane 

unit is first by energization of motors 70 and 32 through 
Switches 7 and 72. Motor 12 turns belt 95 through pull 
ley 96 to drive roller 97 on tracks 11. This moves crane 
unit 10 along tracks 1 toward or away from wall 14. 
To move the crane unit 26 along wall 14, motor 70 is 
energized through switch 71, and belt 98 is driven by 
pulley 99 of motor 70 to turn roller 109 through pulley 
101. Having established the “coarse” position of crane 
unit 10 in this manner, and with the load bearing unit 
i8 in position “A” of FIG. 3, unit 8 is lowered by rotat 
ing all the cable drums 19, 20, 21, and 22 to unwind 
the cables 3, 30, 32, and 33 therefrom. This is done 
by energizing motor 45 through switch 69 and brake 
clutch units 57, 58, 59, and 60 through switches 61,62, 
65, and 64. The cable drums 9, 29, 21, and 22 are 
rotated in a manner hereinabove described, with all 
cables being unwound at the same rate until the load 
unit is is in, say, position “B” of FIG. 3. 
The load 23 may then be secured to load unit 18, and 

the operator is now ready to move the load unit 18 and 
attached load to a new position. This may necessitate 
positioning the entire crane unit 10, which would be 
done by energizing motors 45 and 2, as hereinabove 
described. 

However, assuming that crane unit 0 is in a desired 
position, further positioning of the load unit 8 is ac 
complished by movement of switches 6a, 62, 63, 64, and 
69. These switches provide the actuation or deactuation 
of clutch-brakes 57, 58, 59, and 60 and motor 45. For 
example, to move load unit 18 from position “B” of 
FIG. 3 to position “C,' the operator may energize all 
clutch-brakes by switches 6a, 62, 63, and 64, and re 
verse motor 45 to rotate cable drums 19, 20, 2, and 22. 
to wind up cables 30, 31, 32, and 33. Thus by simul 
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taneously winding up cables 30, 31, 32, and 33 the load 
unit 18 is brought first to a position substantially in the 
same horizontal plane as position “C.” At this point the 
Switches 62 and 63 may be switched off to deemergize 
brake clutch units 58 and 59, to stop drums 20 and 
2i. The wind-up of cabies 31 and 33 on drums 9 and 
22 continues and moves unit 18 nearer to wall 14 and 

Any slack in cables 30 
and 32 may be removed by winding up on drums 20 
and 21. 
One drum does not rotate to play out cable while an 

other takes in cable. The drums are either all playing 
out cable or all taking it in, unless the clutch-brake unit 
for a particular drum or drums has been deemergized in 
which case that particular drum or drums does nothing 
in regard to lengthening or shortening the cable. 
Thus the drums may be rotated singly, or in pairs, or 

simultaneously, to position load unit 18, as hereinbefore 
described. . 

Of course, individual motors could be used to drive 
each cable drum, but in my preferred embodiment I use 
only one motor 45, thus economizing on the number of 
motors required for the construction of crane unit 10. 
A load bearing unit 118 of FIG. 2 is a modification of 

unit i8, and is provided with a motor 119 mounted on 
cylindrical support 120. Cable hook support plate 121 
is provided with openings 122 to receive hooks 39 of ca 
bles 30, 31, 32, and 33. 
A pivotal load bearing means 40 is supported for ro 

tation in bearing assembly 123 mounted in cylinder sup 
port 20. To means 40 is attached universal unit 41 
and load hook 43 as hereinabove described. 
The motor 119 turns shaft 124, and through speed re 

ducer 125 shaft 126 is rotated. Shaft 126 is secured to 
means 46 so that means 40 is rotated with shaft 126 to 
position hook 43 about a central axis passing through 
load bearing unit 118. Either load bearing unit 18 or 
iÉ8 will operate satisfactorily with cables 30, 31, 32, 
and 33. 
Thus I have described a crane unit having a plurality 

of cable drums, one for each cable, with each cable from 
each drum acting through a tangent sheave to form a 
pyramidal configuration of the cables which positions a 
load bearing unit in a variety of positions beneath the 
crane unit upon actuation of the cable drums in the man 
ner hereinabove described. 

Since many variations of the exact details of construc 
tion shown in the drawings will occur to persons skilled 
in the art in view of the teachings of this application, it 
is intended that this invention should not be limited to 
the exact structure shown but only by the scope and 
spirit of the attached claims. 
Now, therefore, I claim: 
1. A crane unit mounted for positioning a load bear 

ing unit, at least three rotatable cable drums mounted 
on said crane unit, means for driving each of said cable 
drums, a cable connected at one end to each of said 
three rotatable cable drums, a load bearing unit connect 
ed at substantially one point thereof to the other end of 
said cabies, whereby said cables converge from said ca 
ble drums to the load bearing unit and rotation of said 
drums in one direction raises said load bearing unit and 
rotation of said drums in the opposite direction lowers 
said load bearing unit. 

2. in an overhead crane unit for positioning a load, 
the combination including, at least three cable drums 
each mounted for rotation on said crane unit, a means 
for driving said three cable drums, at least three cables 
each one of which is secured at one end to each one of 
the three cable drums, said three cables converging to 
substantially a single point at the other end thereof, a 
load bearing unit attached to said cables at said other end 
for supporting a load, whereby energization of said driv 
ing means simultaneously rotates said cable drums to 
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6 
wind or unwind the cables thereon to position said load 
bearing unit. 

3. In an overhead crane unit, the combination in 
cluding, at least, three rotatable cable drums mounted on 
said crane unit, a single means for separately and simul 
taneously driving any member of said cable drums 
mounted on said crane unit, three cables, one of said 
cables attached at one end thereof to one of said drums, 
a second of said cables attached at one end thereof to 
a second of said drums, a third of said cables attached 
at one end thereof to a third of said drums, and a load 
bearing unit attached at substantially a single point to the 
other end of each said cable, said cables converging to 
form an inverted pyramid configuration, whereby actu 
ation of the driving means in one direction raises said 
load bearing unit and actuation of the driving means in 
the other direction lowers said load bearing unit. 

4. In an overhead crane unit, the combination in 
cluding, a drive means mounted on said crane unit, at 
least three shafts driven by said drive means and mount 
ed on said crane unit, a cable drum means connected to 
each shaft and rotatable therewith, a cable connected to 
each said cable drum means, and a single load bearing 
unit mounted on the other end of said cables, said cables 
converging from said cable drum means to substantially 
a single point on said load bearing unit to form an in 
verted pyramid configuration. 

5. The combination of claim 4 wherein said cable 
drum means includes a pivotally mounted tangent sheave 
for guiding the cable at each said drum means between 
the cable drum means and said single load bearing unit. 

6. In an overhead crane unit, the combination includ 
ing, motor drive means mounted on said crane unit, at 
least three shafts driven by said motor means, irreversi 
ble speed reducer means connected to each of said three 
shafts, brake clutch means interposed between each said 
shaft means and each said irreversible speed reducers, at 
least three cable drum means each one driven by one 
of said irreversible speed reducers, at least three cables 
each one of which is attached to one of said cable drum 
means, a load bearing unit connected to the extremity of 
said cables, means to energize said brake clutch means, 
and said motor drive means, whereby energization of 
said drive means and said brake clutch means raises said 
load-bearing unit. m 

7. In an overhead crane unit the combination includ 
ing at least three cable drums mounted for rotation on 
said crane unit, a tangent sheave means pivotally mount 
ed at each said cable drum, at least three cables each of 
which is attached to one of said cable drums, said cables 
each passing over said tangent sheave means at each said 
cable drum, a load bearing unit connected at substantial 
ly a single point to the extremity of said cables, said 
cables converging from said tangent sheave means to 
form an inverted pyramid configuration, whereby rota 
tion of said drums in one direction or the other raises or 
lowers the load bearing unit dependent upon the direc 
tion of rotation. 

8. In a cable drum means the combination including 
a rotatable shaft means, a cable drum, means for slid 
ably connecting said cable drum to said rotatable shaft 
so said cable drum can freely move along the axis of 
said shaft, tangent sheave means pivotally mounted on 
Said rotatable shaft adjacent said cable drum, a cable 
Secured to said drum and being wound or unwound there 
on, said cable passing through said pivotally mounted 
tangent sheave means for guidance of the cable while 
being Wound or unwound on said drum regardless of ca 
ble pay off angle from said sheave. 

9. In a cable drum means the combination including 
a rotatable shaft means, a cable drum, means for slid 
ably mounting said cable drum on said rotatable shaft 
So said drum is rotatable therewith and freely movable 
longitudinally along the axis thereof, pivotal means in 
cluding a rotatable tangent sheave mounted thereon piv 
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otally mounted on said rotatable shaft, a cable secured 
to said drum and passing over said tangent sheave, a 
load bearing unit connected to said cable whereby reta 
tion of said cable drum in one direction winds said ca 
ble on said drum and rotation in the other direction un 
winds said cable on said drum and during the winding 
or unwinding the drum moves longitudinally on said 
rotatable shaft. 

10. In a crane unit the combination including three 
rotatable shafts mounted on said crane unit, three ca 
ble drums, each cable drum slidably mounted for free 
longitudinal movement on each one of the three rotat 
ing shafts respectively, three tangent sheave means each 
one of which is pivotally mounted on one of said three 
shafts respectively adjacent each one of said cable drums 
mounted on each one of said shafts, three cables each 
of which is attached to one of said cable drums, said 
cables passing individually from each of said drums over 
one of said tangent sheaves associated with each said 
drum, said three cables converging from said tangent 
sheaves to a single point at the extremities of said cables, 
a load bearing unit mounted at the extremities of said 
cables, whereby rotation of the drums in one direction 
raises said load bearing unit and rotation in the other 
direction lowers said load bearing unit. 

11. In an overhead crane unit the combination includ 
ing, three rotatable shafts mounted on said crane unit, 
three cable drum means driven by said rotatable shafts, 
three cables each of which is attached to a separate one 
of said cable drum means, a tangent sheave means piv 
otally mounted on each of said cable drum means, said 
cables individually passing from each cable drum means 
in contact with said pivotally mounted tangent sheave 
means, said cables converging to a point at their lower 
extremities to form a pyramid like configuration, a load 
bearing unit connected to said cables at said lower ex 
tremities, whereby the tangent sheave means at each ca 
ble drum means pivots freely to remain in contact with 
the cable attached at each cable drum means. 

12. In a crane unit the combination including four 
rotatable shafts mounted on said crane unit, four cable 
drums, each cable drum slidably mounted for free longi 

I0 
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S 
tudinal movement on each one of the four rotating shafts 
respectively, four tangent sheave means each one of which 
is pivotally mounted on one of said four shsafts respec 
tively adjacent each one of said cable drums mounted 
on each one of said shafts, four cables each of which 
is attached to one of said cable drums, said cables pass 
ing individually from each of said drums over one of 
said tangent sheaves associated with each said drum, said 
four cables converging from said tangent sheaves, to sub 
stantially a single point at the extremities of said cables, 
a load bearing unit mounted at said extremities of said 
cables, whereby rotation of the drums in one direction 
raises said load bearing unit and rotation in the other 
direction lowers said load bearing unit. 

13. In an overhead crane unit the combination in 
cluding, four rotatable shafts mounted on said crane 
unit, four cable drum means driven by said rotatable 
shafts, four cables each of which is attached to a sepa 
rate one of Said cable drum means, a tangent sheave 
means pivotally mounted on each of said cable drum 
means, said cables individually passing from each cable 
drum means in contact with said pivotally mounted tan 
gent sheave means, said cables converging to a point at 
their lower extremities to form an inverted pyramid like 

5 configuration, a load bearing unit connected to said ca 
bles at said lower extremities, whereby the tangent 
sheave means at each cable drum means pivots freely 
to remain in connection with the cable attached at each 
cable drum means. 
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