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This invention relates to conveyor rollers of the type in
which the roller is driven by an individual motor and
more particularly to a roller in which the motor is en-
closed within the roller.

In the past there have been many examples of motor
driven conveyor rollers and in some instances the motor
has been enclosed within the roller. However in these
instances the drive has been directly taken from the rotor
of the motor without any reduction, thus the roller ro-
tates at the r.p.m. of the motor. In most instances this
direct drive has been due to the limitations of the roller.
1t is also to be noted that in the past the various motor
driven rollers are provided with standard type bearings
which require lubrication from an external source.

It is an object of this invention to provide a comveyor
roller with the driving motor enclosed within said roller
and in which the rotor of the motor is connected to a gear
train, the gear train in turn being connected to the roller
‘housing to drive the roller at a reduced r.p.m.

1t is a further object of this invention to provide a con-
veyor roller in which the driving motor is enclosed with-
in said roller and in which the rotor of the motor is con-
nected to a gear train, the gear train in turn being con-
nected to the roller housing to drive the roller at a re-
duced r.p.m. and in which all moving parts within said
roller except the motor: are immersed in a lubricating
fluid and in which the lubricating fluid is hermetically
sealed within said roller.

1t is a further -object of this invention to provide a
conveyor roller in which the driving motor is enclosed
within said roller and in which the stator of the motor
is attached to a stationary hollow shaft which provides
one end of the supporting axis of the roller and in which
the motor is provided with a fan to draw air through the
hollow shaft and: circulate around said motor t0 provide
-a cooling means for said motor.

A still further object of this invention is to provide
a conveyor roller in which the driving motor is enclosed
within said roller and in which all moving parts within
said roller except the motor are immersed in a lnbricat-
ing fluid and in which the lubricating fluid is hermetically
sealed within said roller to also provide a coolant for
said motor.

A still further object of this invention is to provide a
conveyor roller in which the driving motor is mounted
within said roller and in which the stator of said motor
and the supporting axis of said roller are stationary and
in which said roller is provided with a hermetically sealed
lubricant.

Further objects of this invention may be apparent by
reference to the accompanying detailed déscription and
the drawings in which

Fig. 1 is a cross sectional view of the conveyor roller,

Fig. 2 is a partial perspective of the stator housing of
the motor,

Fig. 3 is a partial plan view of the roller mounted in
use, . . ‘
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Fig. 4 is a cross sectional view of a further embodiment .
of the conveyor roller,

Fig. 5 is a partial view of the vari-drive shown in Fig.
4 showing the maximum r.p.m. position,

Fig. 6 is a partial view of .the vari-drive shown in
Fig. 4 showing the minimum r.p.m. position, and

Fig. 7 is a schematic illustration of the conveyor roller
showing a further embodiment.

Referring to the drawings and especially Fig. 1 there
is iltustrated a conveyor roller 10 which may be designed
for any particular length and diameter as the particular
application calls for. The roller 10 is comprised of a
hollow roller body 11 necessarily a cylinder in form.
The cylinder 11 is supported by two closed ends 12 and
14. The ends 12 and 14 are provided with a hub struc-
ture to support bearings 18 and 16 respectively mounted
on the central axis of ends 12 and 14. A hollow shaft
17 of an external diameter to match the internal diameter
of the bearing 16 is mounted through bearing 16 and is
provided with a flanged end 18. The flanged end 18 is
in turn connected to a stator housing 19 of a motor 20.
The stator housing 19 at its opposite end is connected to
a plate 2. The plate 21 is provided with a central
aperture 22 to support a driving shaft 23 of the motor
20. The driving shaft 23 is in turn connected to the
rotor 24 .of the motor 20. The opposite end of the
rotor is provided with a shaft 25 which is supported
in a bearing 26, the bearing 26 in turn being mounted
in a plate 27. The plate 27 is supported within the
stator housing and affixed to the ends 28 of the spac-
er ribs 29 (Fig. 2). - In addition there are a plurality
of bolis 3¢ which are passed through plate 21, through
the spacer ribs 29 and through plate 27 to xe-
tain these elements in a tight fitting relationship. In
addition to the rotor 24 there is a fan 31 which con-
sists of a plurality of blades 32 mounted on a hub 33
with the hub 33 keyed to shaft 23 of the rotor. With
plate 21 supported in a stationary position within
toller 18 and with a stationary hollow shaft 35 at the
opposite end of the roller 19, a transmission or gear train
36 is supported to provide a proper reduced drive
from the.rotor shaft 23 to the roller housing 11. The
hollow shaft 35 is fitted through the bearing 15 simi-
lar to shaft 17 being fitted through bearing 16. Shaft
35 is provided with a flanged end 35A. The flanged
end 35A is provided with sockets 37, 38 and 39 and
in addition an aperture 43 into which bearings are
mounted to support shafts 48, 41, 46 and 47. The
shafts 40, 41, 46 and 47 at their opposite end are in-
serted in bearings, the bearings in turn being mounted
in sockets 42, 43, 44 and 48, these sockets 42, 43, 44
and 48 being in the end plate 21. It is apparent that
all of this structure remains in a stationary position
with respect to shafts 35 and 17 except for the fact that
shafts 46, 41, 46 and 47 will rotate in the position as
illustrated. The gear train is supported on these vari-
ous shafts and the gear train may be followed by ref-
erence to Fig. 1 in which the first gear A is mounted on
the extension shaft 23 of the rotor and keyed to this
shaft. Gear A is meshed with a gear B, gear B being
keyed to shaft 46 of the gear train. Thus gear B will
drive shaft 46. A third gear C is also keyed to
shaft 46. Gear C is in turn meshed with a gear D,
gear D being keyed to shaft 47 to drive shaft 47.
Shaft 47 is also provided with a gear E keyed to shaft
47 and driven by shaft 47. Gear E is in turned meshed
with a gear F, gear F being keyed to shaft 40 to drive
chaft 46. Shaft 49 is also provided with a gear G
keyed thereto and driven by shaft 40. Gear G is in
turn meshed with a gear H that is keyed to shaft 41
to drive shaft 41. Shaft 41 extends through the bear-
ing mounted in aperture 45 of the plate 35A and is
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gear 1 keyed thereto and driven by
Iis in turn meshed with a ring gear
J which may be an integral part of the end portion
1Z of the roller or may be sweated onto the portion 12
o become integral therewith, Ring gear J will of
course transmit its rotary drive to the end portion 12
and the roller affixed thereto. It is apparent that this
transmission or gear
the rotor supplied to gear A
B, gear B and shaft 46 driving a smaller gear C so that

provided with a
shaft 41.

I.pm. on the gear H, gear H
driving shaft 41 and the smaller gear I, gear I provid-
ing a reduced Lpm. on the ring gear J. Thus the
I.p.m. on the ring gear T is considerably reduced from
the original r.p.m. of shaft 23 and gear A. It is to
be noted that the bearings 15 and 16 are S0 comstructed

ly frictionless bearing but in addition provide a fluid tight
seal between the elements so the the internal por-
tion of the roller is hermetically sealed. It is also ap-
barent that the flange 1§ of the hollow shaft 17 is tightly
affixed and sealed to the stator housing 19 and the
opposite end of the stator housing 19 is affixed and
tightly sealed to the end plate 21,
although provided with

the motor. Thus the motor 20 although operating
within the roller 19 is hermetically sealed from the fiuid
reservoir within the roller 10. The internal spacer with-
in roller 19 is filled ‘with a lubricating fluid such as
oil and in order that the fiuid may be easily charged in-
to said roller, a plug 50 is threadably inserted in an
aperture 51 in the end wall 12.  Plug 50 must also in-
Sure a tight fluid seal. It is apparent that with
the internal reservoir of oil in roller 10 that the mov-
ing parts associated with and i

life of the roller. Motor 26 is connected by means
of a cable 52 to an external source (not shown). Since
the stator of the motor is stationary, cable 52 remains
stationary and basses out through the hollow shaft
17. It is to be noted that shaft 17 is fairly large
to provide a substantial hollow internal diameter to per-
mit the fan 31 to draw coo! air in through this hollow
shaft to permit cooling the motor 29,
through motor 20 js in
cumference of fan 31 by a centrifugal action forcing
the air back between the spacer 1ibs 29 of the stator
housing 19, the air flowing down along the surface of
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turn expelled around the cir-
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the end flange 18 and out through the hollow shaft 17. .

In a further embodiment of this invention ‘it may be
advantageous to insert a hollow tube 54 shown in dotted
lines in Fig. 1, with the hollew tube 54 the cool
air would pass through tube 54 to motor 20 while
the hot air expelled from motor 29 would be forced out
around the outer periphery of tube 54 ag indicated by
the small arrows. It is further apparent that the fluid
filling the internal reservoir of the roller 10 will also
provide a coolant effect upon the stator housing 19
to assist in"cooling motor 28. “The conduction of heat
from motor 20 to the fluid in roller 10 will be easily
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dispersed (air cooled) and in turn cooled by the com-
plete external periphery of the roller 19.
Referring to Fig. 2 there js illustrated the general con-

being mounted within
by the spacer ribs 29,

Referring to Fig. 3 there is illustrated one form of
mounting for the type of roller illustrated in Fig. 1 in
which a pair of structural elements 56 and 57 (such as
an angle, a channel or equivalent) are spaced in parallel
relationship as the supporting structure. Structural ele-
ments 56 and 57 are provided with a plurality of equally
spaced apertures or U shaped slots 58 so that the rollers
10 may be positioned between the elements 56 and 57
with their hollow shafts 17 and 35 mounted in the
aperture or U shaped slot 58. Since shafts 17 and 35
are stationary they may be retained in elements 56
and 57 by threading the end of the shaft and af-
fixing a nut 59 thereto or shaft 35 may be keyed to
the flange of the channel or shaft 17 or 35 may be
welded or provided with a snap ring and groove or may
standard form to provide a good fixed relationship with
elements 56 and 57. 1t is to be noted in Fig. 3 that
roller 18 may be mounted in any sequence along the con-
veyor. For example, as shown in Fig. 3 rollers 10 may
be placed in parallel relationship with a predetermined
spacing between rollers or roller 10 may have an idler
roller 10A positioned between each driving roller 10,
Or a plurality of idler rollers 10A may be inserted be-
tween each driving roller 10 depending upon the par-
ticular problems or driving need of the conveyor.

It is to be noted that the roller 10 may be formed

better adhesion or gripping between the roller 10 and the
material or articles to be moved by the roller 1.

It is to be noted referring to Fig. 1 that the motor 20
is connected to a gear transmission 36 to produce a re-
duced r.p.m. drive to the shell structure of the roller.
However since a fluid drive has become .a standard
equivalent or replacement for the direct gear ratio, it is
to be understood that a fluid transmission may be utilized
in place of the direct gear transmission 36 without de-
parting from the spirit of this invention. fact a
fluid transmission may produce better results in some in-
stances, that is, the r.p.m. of the roller may vary accord-
ing to the load imposed upon the roller, as the fluid drive
permits a considerable degree of slippage without harm-
ful effect upon the motor. With a fluid drive trans-
mission, the fluid content of the roller would necessarily
be the same hydraulic fluid provided for the fluid drive
so that the roller housing could be utilized as the hous-
ing for the fluid drive without increasing the general
weight of the roller, The fluid drive may be in the
form of any of the presently known fluid drives,

Referring to Fig. 4 there is illustrated a further em-
bodiment of a conveyor roller. It this embodiment the
conveyor roller 10B may likewise be designed for any
particular length and diameter according to its applica-
tion. The roller 10B is comprised of a hollow roller
body 11B necessarily a cylinder in form., The cylinder
11B is similar to the cylinder 11 of Fig, 1 and is simi-
larly supported by ‘two closed ends 12B and 14B and
the ends 12B and 14B are provided with a hub struc-

provided with a flanged end 18B, the flanged end 18R
in turn supporting a motor 20B. The motor :20B - at
its ‘opposite end is connected to a plate 21B. The plate
21B in turn supports the driving shaft of the motor
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and a gear transmission 36 similar to -that shown in
Fig. 1. The gear transmission -at its opposite end -is
supported by a plate 21C and the drive shaft 41B from
the transmission 36 extends through plate 21C. A vari-
drive 65 is mounted between plate 21C and the flanged
end 35B of the hollow shaft 35, the hollow shaft 35
extending through the end 12B of the roller similar to
that illustrated in' Fig. 1. In view of the fact that
the internal area of the roller body 11B is provided
with a lubricating fluid for the transmission, it is nec-
essary to enclose the varidrive 65. Therefore, a casing
65A is provided, which spans the peripheral area of the
varidrive and is affixed in a sealed relation to the periph-
ery of plate 21C and the periphery of the flanged end 35B,
" thus retaining the varidrive separated from the lubri-
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cating fluid. The vari-drive 65 is comprised of shaft -

46A and the extension of shaft 41B as a stub shaft ex-
tending into the vari-drive and a stub shaft 41C ex-
tending into the vari-drive and in alignment with shaft
41B and supported on these shafts are a V pulley 66
keyed to and supported on shaft 46A and a V pulley
67 keyed to and supported on shaft 41B. It is to be
noted that these pulleys are spaced in parallel relation-
ship. A second pair of adjustable V pulleys 68 and
69 are provided in which pulley 68 is keyed to.and
mounted on shaft 46A and is mounted in alignment with
pulley 67 while pulley 69 is keyed to and mounted on
shaft 41C and is mounted in alignment with pulley 66.
It is to be noted that pulley 68 is provided in two
halves. Referring to Figs. 5 and 6 it is to be noted that
the half 68A is stationary while the half 68B is slide-
able longitudinally on shaft 46A. Similarly pulley 69
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is comprised of two halves with the half 69A stationary -

and the other half 69B slideable longitudinally on shaft
41C. There is also provided a speed adjustment shaft
70 mounted through the hollow shaft 35 and supported
by shaft 35 in a bearing 71. One end of shaft 70
extends to an easily accessible position adjacent to the
exterior edge of the hollow shaft 35, while the opposite
end of shaft 70 is provided with two threaded sections,
a left handed thread 72 on one section and a right
handed thread 73 on the other section. An internally
threaded hub 74 is mounted on the thread 72 and an in-
ternally threaded hub 75 is mounted on the thread 73.
The hub 74 is provided with an extended arm 76 which
is connected to a ring 77, the ring 77 enclosing the larg-
est diameter periphery of the half 69B of the V pulley
69. Similarly the hub 75 is provided with an extended
arm 78 that is in turn connected to a ring 79, ring 79
enclosing the largest diameter periphery of the half
68B of the V pulley 68. The rings 77 and 79 are
formed to permit free rotation of the V pulleys but at
the same time provide the means to slideably shift the
particular half of the pulley that is slideable longitudi-
nally to thus adjust the size of the V area of the pulley.
This adjustment of the V area changes the position at
which either the belt 80 or 81 will be in a gripping re-
lationship with the V pulley. In other words the
variable r.p.m. produced through the vari-drive is at-
tained by adjusting the V area of pulleys 68 and 69
which in turn adjust the position of the belts 80 and 81
within the V area. It is apparent that this adjustment
is made by turning the end of shaft 70. The manner
of gripping shaft 70 may be by providing a particularly
shaped end such as a hexagonal 83 so that a socket
wrench may be fitted to the end 83. Thus by turning
shaft 70 in a clockwise direction, the hubs 74 and 75
will move away from each other due to the left hand
and right hand threads until they have reached a maxi-
mum open position and in this position the vari-drive
will produce the minimum r.p.m. Likewise by turn-
ing shaft 70 in a counterclockwise direction hubs 74 and
75 will be moved toward each other until they abut and
in this position will produce the maximum r.p.m. Of
course it is apparent from Fig. 4 that the r.p.m drive
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from the vari-drive will be through shaft 41C to the
same gear I as illustrated in Fig. 1 and the gear I will be
in mesh with the same ring gear J as shown in Fig. 1
to thus translate the drive to the roller 10B. In this
embodiment the driving motor 20B is shown as a
fluid or mechanical motor and in addition the connect-
ing tube or rod 90 extending from motor.20B through
the hollow shaft 17B provides the necessary connection
with the motor 20B, that is, in the event motor 20B
is a fluid motor, 90 will be a fluid intake or pressure inlet
tube while the area between tube 90 and the internal
periphery of- shaft 17B would provide the outlet for the
fluid motor, Or in the event motor 20B is a mechanical
motor, the element 90 may be considered as a rod to
permit winding motor 20B until it is fully wound and
ready for operation. Although this embodiment includes
the use of a fluid or mechanical motor 20B, it is appar-
ent that the same electric motor 20 of the Fig. 1 may
be utilized.

A further embodiment of this invention is illustrated
in Fig. 7 in which there is shown a roller 10C having
a different external configuration. In this particular in-
stance it is generally V shaped rather than a symmetrical
cylinder as illustrated in Fig. 1. It is also to be noted
in this particular embodiment that the motor drive 20A
which may be the electric motor 20 of Fig. 1 or the
fluid or mechanical motor 20B of Fig. 4 without depart-
ing from the spirit of this invention. In this embodi-
ment the motor 20A is connected by the driving shaft
23A to a fluid drive 91, the fiuid drive 91 in turn being
connected in the same manner in which the drive is
connected in Figs. 1 and 4, the only difference being
in the construction of the transmission 91 which is a
standard fluid drive transmission.

Although there is shown an electric motor 20 as the
driving element for a conveyor roller 10, it is apparent
that a fluid motor or mechanical motor such as a spring
wound motor could be utilized without departing from
the spirit of this invention. Although the conveyor roller
is illustrated as a perfectly symmetrical cylinder, the
configuration of the roller may be varied even to the -
extent of forming a V shaped element to drive a V
belt without departing from the spirit of this invention.
As already stated above the particular means of vary-
ing the gear reduction may be changed such as intro-
ducing a vari-drive without departing from. the spirit
of this invention and the particular use of the con-
veyor rollers whether used singly, in pairs or mounted
in spaced relationship with idler rollers between may be
varied without departing from the spirit of this inven-
tion. Changes in material may be made, that is, to
produce a better thermal conductivity or variation in
external structure without departing from the spirit of
this invention and changes in design or mechanical

5 ribbing for strength may be provided and any other

changes necessary in the development of this roller with-
out departing from the spirit of this invention and this
invention shall be limited only by the appended claims.

What is claimed is:

1. A motor driven conveyor roller which includes a
stationary central structure and a rotatable hollow shell
mounted on and rotatable about said central structure,
said central structure including a driving motor and a
transmission mounted between two stationary hollow
- shafts one hollow shaft providing the means to supply

energy to said motor, said driving motor including a
rotor, said rtotor connected to said transmission to in-
duce a drive through said transmission and produce a
reduced r.p.m. drive to the roller housing and in which
said motor is enclosed within a stator housing mounted
within said roller and in which said stator housing
encloses said motor to provide a fluid tight seal within
said roller and in which the internal area of said stator
housing communicates with the hollow center of the
end supporting shaft,
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2. In a device according to claim 1 in which said
transmission inclndes a vari-drive and is connected to &
control rod extending through one of said hollow shafts
to produce a drive of said roller at any of the r.p.m.
speeds within- a- predetermined range from minimum to
maximum.

3. In a device according to claim 1, in which an
impeHer is mounted on the rotor of said motor to in-
duce an air flow through said hollow shaft into said motor
for cooling sdid motor.

4. In a device according to claim 1, in which an
impeller is mounted on the rotor of said motor to induce
an air flow and in which a tube is inserted through the

10

hollow shaft of said roller to divide said hollow shaft
into- an intake-duct and an- exhaust duct,
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