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3,339,753 
MATERIAL HANDLING APPARATUS 

Klaus W. Forster, Brecksville, and Donald William 
Schaper, Alliance, Ohio, assignors to Kerma Cor 
poration, Alliance, Ohio, a corporation of Ohio 

Filed Sept. 30, 1965, Ser. No. 506,615 
6 Claims. (Cl. 212—20) 

ABSTRACT OF THE DISCLOSURE 

A material handling apparatus comprising a trolley 
movable along an elongated overhead support and having 
a hoist cable drum supported thereon for rotation about 
an axis extending substantially horizontal and at right 
angles to the path of travel of the trolley and for linear 
movement along its axis of rotation with one end project~ 
ing to one longitudinal side of the support, a hoist cable 
connected to the drum and having a portion depending 
therefrom closely adjacent to the previously-mentioned 
side of the support adapted to carry a load and be wrapped 
on and unwrapped from the drum in response to drum 
rotation, power means for rotating the drum, and means 
effecting linear movement of the drum equal to the pitch 
of the cable on the drum per revolution of the drum 
whereby the depending cable portion is maintained at 
substantially the same close position to the aforemen 
tioned side of the support as the cable is wrapped on and 
unwrapped from the drum as in raising or lowering a 
load. 

The invention ‘relates to overhead material handling ap 
paratus and more particularly single girder bridge cranes. 
One of the principal objects of the invention is the 

provision of a novel and improved hoisting apparatus 
comprising a hoist cable connected to a power driven 
cable drum on a movable trolley and having the depend 
ing load carrying reach or portion thereof close to one 
side of the trolley support wherein the cable drum is 
positioned at right angles to the direction of trolley 
movement and moves axially per revolution of the drum 
an amount equal to the pitch of the cable on the drum 
whereby both the dead and the live loads which over 
hang or are outboard of the trolley support are reduced 
to a minimum. 
A more speci?c object of the invent-ion is the provision 

of a novel and improved material handling apparatus 
comprising a hoist cable drum supported on a trolley 
movable along an elongated overhead support both for 
rotation about an axis extending transversely of the path 
of trolley movement and linearly of its axis of rotation 
with one end projecting to one longitudinal side of the 
trolley support, a hoist cable connected to the drum and 
having a depending portion or section closely adjacent to 
the previously-mentioned side of the support adapted to 
carry a load and be wrapped on and unwrapped from the 
drum in response to drum rotation, power means for 
rotating the drum, and means effecting linear movement 
of the drum per revolution thereof equal to the pitch 
of the cable on the drum in combination with means for 
supporting the cable drum at opposite sides of the de 
pending cable section but essentially above the trolley 
support along which the trolley travels, whereby the 
depending cable portion is maintained at substantially the 
same close position to the aforementioned side of the 
support as the cable is wrapped on and unwrapped from 
the drum as in raising or lowering a load and the twisting 
effect of the dead and live loads on the trolley support 
are a minimum. 

The invention resides in certain constructions and com 
binations and arrangements of parts and other objects will 
become apparent to those skilled in the art to which the 
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2 
invention relates from the following description of the 
preferred embodiment described with reference to the 
accompanying drawings forming a part of the speci?ca 
tion and in which similar reference characters designate 
corresponding parts and in which: 

FIG. 1 is an elevational view of an overhead traveling 
crane embodying the present invention; 

FIG. 2 is a sectional view taken substantially along 
line 2——2 of FIG. 1 with parts broken away; 

FIG. 3 is an elevational view of the cable drum ar 
rangement and drive therefor with parts shown in section 
and parts broken away; 
FIG. 4 is an elevational view taken approximately 

along line 4-4 of FIG. 2; and 
FIG. 5 is a cross-sectional view of a portion of the 

drum taken substantially along line 5—5 of FIG. 3. 
Although the present invention is susceptible of dif 

ferent embodiments and of being utilized in various ap 
plications, it is herein shown as embodied in a traveling 
overhead crane of the single girder bridge type including 
a trolley provided with hoisting apparatus which includes 
a hook or other types of load grabs connected to a hoist 
cable operatively connected to and reeled on and off a 
hoist cable drum to raise and lower the hook or grab. 
It is to be understood, however, that it is not intended to 
limit the invention to the speci?c preferred embodiment 
shown. On the contrary, it is intended to hereby cover 
all modi?cations and alternative constructions falling 
within the spirit and scope of the invention as expressed 
in the appended claims. 

Referring to the drawings, the crane shown comprises 
a single girder type bridge A supported at opposite ends 
by a pair of trucks B and C adapted to move along a 
bridge runway formed by the rails 10 and 11 located 
along opposite sides of a building D or like structure the 
floor space of which de?nes a Work area to be serviced ’ 
by the overhead crane. As illustrated in FIG. 1, the 
bridge A spans the width of the building D and is driven 
lengthwise of the building on the rails 10 and 11 by 
means of suitable reversible electric motors E (FIG. 2) 
carried by the bridge trucks B and C and operatively 
connected for driving one or more of the bridge truck 
Wheels 12 through a suitable gear train 13. 
The bridge A supports a trolley F mounted for move 

ment along the length of bridge B on suitable rails 14 
and 15 on the upper side of the bridge and which rails 
form a trolley trackway upon the bridge A. The trolley 
F carries hoisting apparatus indicated generally by G 
for raising and lowering a load hook 16 which is attached 
to the hoist cable 17. The trolley F comprises pairs of 
wheels 20 and 21 ?xed to opposite ends of axles 22 and 
23, respectively, rotatably supported in the trolley frame 
26 and adjacent to opposite ends thereof and is adapted 
to be moved along the bridge A by drive means I which 
comprises a reversible electric motor 24 having an output 
shaft 27 connected through a coupling 28 and a gear 
train comprising gears 30, 32, 34 and 36 to axle 22. 
Selective operation of motors E and 24 will position the 
trolley over any selected portion of the ?oor of the build 
ing D so that the hook 16 is connectable to loads to be 
transferred between selected areas of the ?oor space. 
The hoisting apparatus G comprises a generally cylin 

drical cable drum 40 mounted on the trolley F by means 
of drum housing or support 42 ?xed to or forming a part 
of the trolley frame 26. The drum is supported with its 
axis of rotation extending generally horizontal and sub 
stantially at right angles to the length of bridge A and 
is rotated and translated axially in the housing 42 by 
drive means indicated generally by H. In the preferred 
embodiment, the drum periphery has two continuous heli 
cal cable receiving grooves 46 and 48 machined or other 
wise formed thereon. The turns of the helical double 
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grooves 46 and 48 are spaced by a continuous helical 
barrier or separator 50. When viewed in cross section 
the appearance of the grooves is that of rounded W’s 
separated or spaced by barriers 50. In the preferred em 
bodiment two lengths of hoist cable 17A ‘and 17B are 
simultaneously payed out or wrapped ‘on the drum 40 
being received in and payed out from one of the grooves 
46 and 48, respectively. This groove arrangement pro 
vides for paying out or winding in of the hoist cable 
while maintaining each cable winding spaced from the 
other windings thereby providing orderly wrapping and 
unwrapping of the hoist cable on and off the drum and 
virtually eliminates cable tangling on the drum. 
The drum 40 is driven by drive means H which com 

prises a reversible electric motor 52 drivingly connected 
to a drum drive shaft 54 through reduction gear 56 se 
cured to one end of shaft 54 and gear 58 secured to a 
second shaft 60 connected to the motor shaft 61 of the 
motor 52 by a coupling 62. The shafts 60 and 61 are 
provided with suitable braking mechanisms 63 and 64. 
The other end of drum shaft 54 extends into a hollow 
area 65 of the drum and has a coupling mechanism 66 
?xedly keyed thereto which rotates therewith and im 
parts rotation to the drum. The coupling mechanism com 
prises a collar 67 ?xedly keyed to drum shaft 54 which 
secures the coupling mechanism against linear movement 
along shaft 54 and ‘a pair of radial arms ‘68 ?xed to the 
collar 67 and extending radially therefrom with their 
opposite ends 70 vslidably engaging elongated keyways 
72 disposed 180° apart in the interior of the drum. This 
driving connection permits the drum to translate or move 
linearly with reference to its axis of rotation as it is ro 
tated by shaft 54. 
The outer or right-hand end of the drum as viewed in 

FIG. 2 is supported and the drum is caused to move 
lengthwise of its axis by rollers 74, in the present in 
stance four, supported between two spaced ?anges 76, 
78 extending inwardly toward the drum from the inside 
of drum housing 42 and arranged to engage otherwise 
unoccupied portions of the cable grooves 46 and/or 48 
causes the drum to translate relative to shaft 54 and 
coupling 66 due to the helical groove arrangement. The 
axis of rollers 74 are positioned to correspond to the 
pitch of the helical grooves so that they properly engage 
in the grooves without creating unnecessary friction there 
between. . 

The opposite or left-hand end of the drum is rotatably 
supported for linear movement by means of a carriage 
80 including rollers 182 which run linearly in guideways 
84 supported on the drum frame 42 parallel with the 
axis of rotation of the drum. A collar 86 ?xed to and 
projecting from left drum cover plate 88 and rotatable 
with the drum is rotatably mounted in the carriage 80. 
Collar 86 surrounds shaft 54 and has a larger inside di 
ameter than the diameter of the shaft to provide a clear 
ance 89 therebetween so that the drum may move freely 
lengthwise of the shaft. Suitable bearing means 90 are 
interposed between the carriage ‘80 and collar 86 permit 
ting the collar to rotate relative to carriage 80 but pre 
venting relative axial movement therebetween thereby 
causing the carriage to move along guideways 84 as the 
drum moves lengthwise of its axis of rotation. Alter 
natively, where the load requirements of the drum per 
mit, the carriage 80, rollers 82, and guideways 84 could 
be eliminated and the inboard or left-hand end of the 
drum could be supported directly on drum shaft 54. 
As motor 52 drives shaft 54 the drum is rotated and 

depending upon the direction of rotation wraps or un 
wraps the reaches 17A and 17B of hoist cable 17 into and 
out of the grooves 46 and 48 ‘and incident to such rota 
tion moves outwardly or inwardly of one side of the 
trolley F and bridge A along shaft 54 maintaining the 
position of cable wrap or unwrap at a predetermined 
distance from side 92 of the bridge girder so that the 
overhang of the load relative to the girder will remain 
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4 
constant and the girder will not interfere with the hoist 
cable, hook or load secured to the hook during hoisting 
operation. In addition, moving the drum linearly as it 
rotates provides for orderly wrapping and unwrapping 
of the cable 17 into or from grooves 46 and 48 so that 
the cable is disposed on the drum periphery in a series 
of spaced convolutions or windings and when so dis 
posed eliminates tangling or snarling of the hoist cable. 

Although in the preferred embodiment the drum is 
translated by rollers 74 it should be apparent that other 
suitable mechanism such as ball bearings, ?xed shoes, a 
nut or the like may also be employed, if desired, to per 
form this function. The rollers 74 are shown at the out 
board side of the hoist cables but close thereto which 
arrangement reduces to a minimum the overhang of the 
outboard support for the drum relative to the side 92 
of the girder A and provides for movement of the drum 
to its extreme inboard position when the hook 16 is raised 
to its uppermost position which is generally the desired 
drum position when the crane is idle, nevertheless, the 
rollers could be mounted on the inboard side of the hoist 
cable without departing from the spirit of the invention. 
The trolley E is provided with a pair of anti-tip wheels 

v94 depending from trolley frame 26 at the side thereof 
opposite the hoisting side and which are arranged to run 
along trackway 96 supported along the upper portion of 
side 97 of the bridge girder A and which prevent the 
trolley from tipping due to the couple produced about the 
opposite side of the trolley by the hoisting action. An 
L-shaped shoe 98 depends from the other side of the 
trolley frame 26 i.e., the hoisting side with the hori 
zontally extending portion of the L-shaped shoe aligned 
with but normally spaced from a retainer strip 99 extend— 
ing along the upper end of the girder side 92 so that 
tipping of the trolley about track 15 is prevented by en 
gagement of shoe 98 with retainer strip 99. 
The hoist cable 17 shown is a double reeved cable 

having its free ends connected to the same end of the 
drum so that the resulting double cable reaches 17A, 17B 
are simultanously wrapped or unwrapped from the drum. 
The cable has been omitted from the drum in FIGS. 2 
and 3 for clarity and is shown in phantom lines in FIG 
URES 2 and 4. The cable reeving, shown in FIGURE 2, 
can be traced from the drum 40‘ where it extends through 
an opening in the bottom wall of the drum housing 42 
downward to under and around pulley 100 which is one 
of six pulleys carried by the hook block 102, upward, 
over and around pulley 104 which is one of a group of 
four pulleys supported by the drum support 42, down 
ward, under and around pulley 106, upward, over and 
around pulley 108, downward, under and around pulley 
110, upward, over and around pulley 112 which is sup 
ported by drum frame 42 with its axis of rotation extend 
ing perpendicular to the axis of the other pulleys, down 
ward, under and around pulley 114, upward, over and 
around pulley 116, downward, under and around pulley 
118, upward, over and around pulley 120, downward, 
under and around pulley 122, and upward to drum 40 
where the other end of the cable is anchored disposing 
the depending cable lengths 17A, 17B in side-by-side rela 
tionship in the drum grooves 46 and 48. This cable 
reeving arrangement provides a plumb hook with the 
cable maintaining the hook or grab in a vertical plane 
extending longitudinally of the bridge during vertical 
movement by drum 40 to obtain hook stability. Single 
cable reeving with one of the ends of the cable connected 

- to the drum can also be utilized if the hoisting require 
ments of the crane permit. 
An operator in cab k supported on the underside of 

bridge A by appropriate control of motors E, 24 and 52 
can position the trolley F over any selected area of the 
building ?oor and effect lowering of the hook 16 or other 
suitable type of load handling device connected to the 
hoist cable 17 so that it can engage a. load. To lower the 
hook, drum 40 is rotated and moved outwardly of the 
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housing 42 as the successive cable convolutions pay out 
maintaining the distance between the depending lengths of 
hoist cable 17A and 17B and side 92 of the girder sub 
stantially constant. When the hook is in its lowermost 
position the drum is in its outermost extended position 
from trolley F. When the hook is raised the drum is 
rotated in the direction to move it into the housing or 
frame 42 on the trolley and as the cable engages the 
helical grooves 46 and 48 the distance between the cable 
and side 92 of the girder is maintained substantially con 
stant during the hoisting operation. 
From the foregoing description of the preferred em 

bodiment of the invention, it will be apparent that the 
objects heretofore enumerated and others have been ac 
complished and that there has been provided a novel and 
improved overhead hoisting apparatus including a trolley 
supporting a cable for movement along one side of the 
trolley support and which maintains a predetermined dis 
tance between the depending portion of the hoist cable 
and a side of the trolley support in addition to providing 
for orderly cab-1e wrapping on and unwrapping from the 
hoist drum preventing tangling or fouling of the hoist 
cable during operation. While the preferred embodiment 
of the present invention has been described in consider 
able detail, it is to be understood, as stated previously, 
that the invention is not limited to the particular structure 
or environment shown, ‘but it is intended to hereby cover 
all adaptations, modi?cations, and uses thereof which 
come within the practice of those skilled in the art to 
which the invention relates and the scope of the appended 
claims. 
Having described our invention, we claim: 
1. In a material handling system, an elongated over 

head support means, trolley means mounted on said sup 
port for movement along the upper side thereof, hoisting 
apparatus including a hoist cable drum carried by said 
trolley means, means supporting said drum for rotation 
about an axis extending substantially horizontal and at 
right angles to the length of said support means and for 
linear movement along said axis of rotation and with one 
end of said drum projecting to one longitudinal side of 
said support means, hoist cable means connected to said 
drum and having a portion depending therefrom closely 
adjacent to said one side of said support means adapted 
to carry a load and be wrapped on and unwrapped from 
said drum in response to drum rotation, drive means for 
rotating said drum, and means effecting linear movement 
of said drum equal to the pitch of said cable on said drum 
per revolution of said drum whereby said depending cable 
portion is maintained at substantially the same close posi 
tion to said one side of said support means as said cable 
is wrapped on and unwrapped from said drum. 

2. In an overhead material handling apparatus, an elon 
gated overhead support means, trolley means mounted 
on said support means for movement along the upper side 
thereof, hoist apparatus carried by said trolley means and 
including a hoist cable drum having a cable receiving hel 
ical groove on its periphery, means supporting said drum 
for rotation about an axis extending substantially hori 
zontal and at right angles to the length of said support 
means (and for linear movement along said axis of rota 
tion and with one end of said drum including a portion 
of said groove projecting to one longitudinal side of 
said support means, hoist cable means connected to said 
drum ‘and having a portion depending therefrom closely 
adjacent to said one side of said support means adapted 
to carry a load and be wrapped on and unwrapped from 
said cable groove in response to drum rotation, drive 
means for rotating said drum, and means effective upon 
rotation of said drum for imparting linear movement to 
said drum equal to the pitch of said helical groove per 
revolution of said drum whereby said depending cable 
portion is maintained at substantially the same close posi 
tion to said one side of said support means as said cable 
is wrapped on and unwrapped from said drum. 
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6 
3. In an overhead material handling apparatus, an elon 

gated overhead support means, trolley means mounted 
on said support means for movement along the upper 
side thereof, hoist apparatus carried by said trolley means 
and including a hoist cable drum having a cable receiv 
ing helical groove on its periphery, means including bear 
ing means engaging in said helical groove supporting said 
drum for rotation about an axis extending substantially 
horizontal and at right angles to the length of said sup 
port means and for linear movement along said axis of 
rotation and with one end of said drum including a por 
tion of said groove projecting to one longitudinal side of 
said support means, hoist cable means connected to said 
drum and having a portion depending therefrom closely 
adjacent to said one side of said support means adapted 
to carry a load and be wrapped on and unwrapped from 
said cable groove in response to drum rotation, and drive 
means for rotating said drum, said bearing means being 
effective upon rotation of said drum to imparting linear 
movement to said drum equal to the pitch of said helical 
groove per revolution of said drum whereby said depend 
ing cable portion is maintained at substantially the same 
close position to said one side of said support means as 
said cable is wrapped and unwrapped from said drum. 

4. In an overhead material handling apparatus, Ian elon 
gated overhead support means, trolley means mounted on 
said support means for movement along the upper side 
thereof, hoist apparatus carried by said trolley means and 
including a hoist cable drum having a cable receiving 
helioal groove on its periphery, means supporting said 
drum on said trolley means for rotation about an axis 
extending substantially horizontal and at right angles to 
the length of said support means and for linear move 
ment (along said axis of rotation and with one end of said 
drum including a portion of said groove projecting to one 
longitudinal side of said support means, said means sup 
porting said drum on said trolley means including bearing 
means at said one side of said support means, hoist oable 
means connected to said drum and having a portion de 
pending therefrom closely adjacent to said one side of 
said support means adapted to carry a load and be 
wrapped on and unwrapped from said cable groove in 
response to drum rotation, drive means for rotating said 
drum, and means effective upon rotation of said drum for 
‘imparting linear movement to said drum equal to the pitch 
of said helical groove per revolution of said drum whereby 
said depending cable portion is maintained at substan 
tially the same close position to said one side of said sup 
port means as said cable is wrapped and unwrapped on 
said drum. 

5. In an overhead material handling apparatus, an elon 
gated single girder overhead support means, trolley means 
mounted on said girder for movement over the upper side 
thereof, hoist apparatus carried by said trolley means 
and including a hoist cable drum having a cable receiving 
helical groove on its periphery, means supporting said 
drum on said trolley for rotation about an axis extending 
substantially horizontal and at right angles to the length 
of said girder and for linear movement along said axis 
of rotation and with one end of said drum including a 
portion of said groove projecting to one longitudinal side 
of said girder, hoist cable means connected to said drum 
:and having a portion depending therefrom closely adja 
cent to said one side of said girder adapted to carry a 
load and be wrapped on and unwrapped from said cable 
groove in response to drum rotation, drive means for 
rotating said drum, and means e?fective upon rotation of 
said drum for imparting linear movement to said drum 
equal to the pitch of said helical groove per revolution 
of said drum whereby said depending cable portion is 
maintained at substantially the same close position to said 
one side of said girder as said cable is wrapped on and 
unwrapped from said drum. 

6. In an overhead material handling apparatus, an elon 
gated single girder overhead support means, trolley means 
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mounted on said girder for movement over the upper side 
thereof, hoist apparatus carried by said trolley means and 
including a hoist oable drum having a cable receiving 
helical groove on its periphery, means supporting said 
drum on said trolley for rotation about an axis extending 
substantially horizontal and at right angles to the length 
of said girder ‘and for linear movement ‘along said axis 
of rotation and with one end of said drum including a 
portion of said groove projecting to one longitudinal side 
of said girder, said means supporting said drum on said 
trolley means including bearing means engaging in said 
portion of said helical groove located at said one side of 
said girder, hoist cable means connected to said drum 
and having a portion depending therefrom closely adja 
cent to said one side of said girder adapted to ‘carry a 
load and be wrapped on and unwrapped from said cable 
groove in response to drum rotation, drive means for 
‘rotating said drum, and means effective upon rotation of 
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8 
said drum for imparting linear movement to said drum 
equal to the pitch of said helical groove per revolution 
of said drurn whereby said depending cable portion is 
maintained at substantially the same close position to 
said one side ‘of said girder as said cable is wrapped on 
and unwrapped from said drum. 
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