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This invention relates to a differential drive

for rolls and is designed more particularly for

driving the press rolls of paper making machines
at the same peripheral speed.

8. ‘In a paper making machine the web of wet pa-
per, and sometimes its supperting felt, are passed
between the press rolls and it is imaportant that
the rolls should travel at the same peripheral

speed as otherwise there would be a relative

10 ‘movement of the contacting surfaces of the rolls
which would be injurious both to the web of pa-
per and to the felt. Ordinarily the press rolls are
made of the same diameter and are driven at the
same axial speed S0 that they will initially have

15 the same peripheral speed but in service there
will often be & change in the relative diameters
of the rolls. This is usually due to the fact that

orie roll has a relatively soft surface which is-

subject to greater wear than is the other roll
| TThis ‘change in the relative diameters of the two

rolls results in their having different peripheral

speeds with the objectionable results noted. Va-

rious expedients have been proposed for overcom-
_.ing this objectionable feature but none has been
28 satisfactory.

‘One object of the present invention-is to pro-
vide a  differential drive for cooperating rolls
which will drive both rolls at the same peripheral
speed regardless of variations in the relative di-
ameters of the two rolls.

A further object. of the invention is to provide
a differential drive which will automatically ac-
commodate ‘itself to any change in the relative
diameters of the rolls. ,
© A further object of the invention is to provide
such’ a différential” drive which will be simple
and compact in construction and which may be
easily applied to the press rolls. ) .
 Other objects of the invention will appear as
40" {he mechanism is described in detail. ‘

In the accompanying drawings Fig. 1 is a ver-
tical section taken on the line 1—1 of Fig. 2;
Fig. 2 is a vertical section taken on the line 2—2

_of Fig. 1; Fig. 3 is a section taken on the line

45 3_3 of Fig. 2; Fig. 4 is a horizontal section taken

centrally of Fig. 1; and Fig. 5 is a detail view of .

one pair of spiral pinions.

In: these drawings I have iHustrated one em-:

bodiment of the invention and-have shown the
same as-applied to the press rolls of:a paper mak-
ing: machine but it will' be. understood that this
embodiment, has been chosen for-the purpose of
illustration only and that the differential drive:
Inay take various forms and may be applied to

50

55

rolls of various kinds without departing from the
spirit of the invention.

To illustrate the application of the invention
to a paper making machine I have shown a por-
tion of the press roll mechanism, which includes 60

g lower roll 6 and an upper roll 7, these rolls com-

prising shafts 8 and 9, respectively, which are
journaled at their ends in frame members, one

of which is shown at 10. For the purpose of il-
lustration T have shown the rolls 6 and 7 as hav- 63
ing a relatively great difference in diameters but

in practice the différence in diameters of the rolls

is usually much less than that iltustrated. Pref-
erably one of the rolls, usually the upper rol, is
mounted in adjustable bearings to permit of -its 70
movement toward and from the other rolt and, in
the present construction, the shaft 9 of the up-
per roll is journaled in arms which are pivotally
mounted between their ends on the frame 10,
one of these arms being shown at 11 as pivotally 75
mounted on the frame at 12. Adjusting devices
are applied to the outer ends of the arms and
each device may comprise an adjusting screw

13 threaded into the outer end of the armr and a
spring 14 acting on the arm to move the upper 80
roll toward the lower roll.

The differential gear unit is, in the present
instance, mounted for rotation about the axis of -
the shaft 8 of the lower roll and it comprises a
spiral gear 15 secured to the shaft 8 for rotation 85
therewith and s second spiral gear 16 rotatable
about the axis of the shaft 8 and rigidly connected
with a gear 17 which meshes with a gear 18 se-
cured to the shaft 9 of the upper roll, Meshing
with the respective spiral gears 15 and 16 are 90
planetary. spiral pinions 19 and 20 which "are
mounted on a suitable structure which is rotata-
ble about the axis of the shaft 8 and these pin-
ions are rotatable about individual axes trans-
verse to the shaft 8 and are connected one to the 95

- other so that the movement of one pinion about

its individual axis will impart a corresponding
movement to the other pinion in the opposite di-

‘rection. ‘Preferably the spiral pinions mesh one

with the other., There are usually a plurality of 100
pairs of spiral pinions .and, in the present in-
stance, T have shown two pairs of such pinions.

"The supporting structure is positively rotated and

the spiral pinions engaging the spiral teeth or
ribs of the spiral gears cause the latter to rotate. 105-
When the resistance offered to the -rotation of
both press rolls, 6 and 7, is the same the spiral
pinions 19 and 20 will be held against relative
movement and the spiral gears 15 and 16 will bie
rotated at the same speed, but if greater re- l1¥
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sistance is offered to the rotation of one press
roll than is offered to the other roll this resistance
will tend to retard the rotation of the spiral gear
which is connected with that roll and this will
impart a relative movement to the two pinions
which will cause the speed of the other spiral gear
to be changed proportionately. For example,
when the upper roll is of a diameter less than the
diameter of the lower roll it will have a less pe-
ripheral speed than the lower roll and, because
both rolls are in contact, respectively, with the
web of paper and felt, the rotation of the lower
roil will be resisted by the upper roll, and this
will tend to slow down the rotation of the lower
roll and its spiral gear 15.. "Consequeritly the
spiral pinion 18 will travel circumferentially of
the gear 15 and will be rotated about its indi-
vidual axis. This rotation of the spiral pinion
19 is transmitted to the spiral pinion 20, and the
latter is caused to rotate in a direction which will
cause the spiral gear 16, which is connected with
the upper roller, to rotate at a speed greater
than the planetary speed of the spiral pinions,
thereby speeding up the movement of the spiral
gear 16 and the upper roll 7. The gear ratio is
such that the two rolls will thus be driven at the
same peripheral speed, and both rolls are posi-
tively driven by the gearing.
The spiral gears and pinions may be mounted
~and driven in various ways. In the present con-
struction the supporting structure comprises a
plate or disk 21 which is rigidly secured fo a
shaft 22 journaled in suitable bearings 23 and
provided with means for connecting the same
85.7with a source of power, such as a gear 24, Rigid-
ly secured to the plate or disk 21 is a frame 25
which, In. the present instance, is formed sep-
arately from the disk and is rigidly secured there-
to. This frame as shown in Fig. 1 is provided
‘with a circular recess 26 and two pairs of bear-
ing arms 27. It is also provided with other arms
or radially extending portions 28 by means of
which it may be connected with other parts of
the gear unit. The spiral gear 15 is mounted in
45 athe circular recess 26 of the frame, and is ro-
tatable with relation to the frame but is pro-
vided with means for rigidly securing it to the
end of the shaft 8 so that it will rotate with that
shait. In the present construction the end of
souethe shaft 8 is flattened, as shown at 30, and the
sar. is provided with a projection 31 to engage
this flattened portion of the shaft thus permitting
the gear to be slippad over the end of the shaft
and held against rotation with relation thereto.
suogPreferably the gear 15 is provided with a hub
29 rigidly secured thereto and the projection
comprises a pin inserted in the hub. The spiral
pinions 19 are rotatably mounted between the
arms 27 of the frame so that they are rotatable
6a:sabout axes extending transversely to the shaft
8 and have tangential relation to the spiral gear
15 with which they mesh. Mounted about the.
shaft 8 and rigidly connected with the frame 25
and plate 21 is a second frame 32 having radial
gsarbearing arms 33 provided with slots 34 to re-
ceive the spiral pinions 20, which are thus mount-
ed for rotation about individual axes transverse."
to the shaft 8. The frame 32 extends about the
spiral gear 16 and supports .the spiral pinions
76,720 in tangential relation to and in mesh with: that
gear. In the present construction the gear 17,
which is connected with the upper roll, has an
outwardly extending flange 35 which overhangs
the frame 32 and spiral gear 16, and the gear teeth:
46:7are formed on the outer portion of this flange. .
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The Irame 32 is rotatable within this flanged
gear and the arms 33 may have contact with the
inner surface of the fange, or with a wear plate
36 mounted therein, to center the same therein
and facilitate the assembly of the device. The
frams 32 also has radially extending portions
or arms 37 by means of which it may be connected
with the frame 25 and plate 21. Preferably a
spacing plate 38 is interposed between the two
frames and is properly positioned with relation
thereto by pins 39, and the disk 21 and the frames
25 and 32 are rigidly connected one to the other
by screws 40. In the present arrangement the
spiral gear 16 is rotatably mounted on the hub
of the gear 17 and may be rigidly secured thereto
in any suitable manner, as by shrinking the
same thereon, or by a key 41. The arrangement
of the two frames with relation one to the other
is such that the spiral pinions 19 and 20 overlap
for a portion of their length and intermesh one
with the other, It will be apparent therefore
that the gear unit consisting of the plate 21,
the frames 25 and 32 and the gear 17 may be as- .
sembled as a unit and then mounted on the
shaft 8, the drive shaft 22 being subsequently 100
connected. with the supporting structure, or the
gear 17 and spiral gear 16 may be mounted on.
the shaft 8 and the other ‘parts of the unit as- -
sembled and slipped onto the shaft and the pin-..
ions 20 brought intc mesh with the spiral gear 16. 105
When the two rolls are of the same diameter
and therefore are moving at the same peripheral
speed the pinions 19 and 20 will be locked against.
relative rotation and as they are rotated about
the axis of the shaft 8 they will carry the spiral 110.
gears 15 and 16 with them at a uniform speed
but if one of the pinions 19 or 20 is caused to
rotate about its individual axis, by the retarda-.
tlon of the roll with which it is connected, it will...
impart movement to the other pinion and move 115
the same in a direction to cause the speed of the
other spiral gear to be increased in an amount
sufficient to cause the two rolls to be actuated at .
axial speeds which will impart the same speed to -
the peripheries thereof. .120.
Preferably the outer part of the gear unit, com-~
prising the frame 25 and disk 21, is provided
with a closure, such as a ring 42, which is remov-
ably mounted thereon to completely enclose the
gearing. When the bracket carrying the bear- 125
ings 23 is arranged close to the gear unit, as i
shown, this bracket may be slotted, as shown at

80

85

90

95

- 43, to permit the closure ring to be Wwithdrawn.
- When this closure ring is in its operative position

the gearing is completely enclosed.. L 130
When one or both of the rollers wear .down to
2 smaller diameter the movement of the upper
roller toward the lower roller is limited by the
gears, these gears permitting only a slight move- =
ment of the upper roller toward and from the 135.
lower roller. In time therefore it would be nec: ’
essary to substitute smaller gears for those shown. . .
To avoid this necessity of changing gears ‘and ..
thus provide for. the relatively large movement
of the upper roller toward the lower roller, as may 140

- be made necessary by its decreasing diameter,

I have provided an-adjustable connection be-

tween the upper gear 8 and its roller shaft. For "

this purpose I have rotatably mounted on the
shaft of the upper roller 7 an eccentric bushing 145.

which is held in adjusted positions by a locking -

device 46 which connects the same with the main .~
frame. The gear 18 is rotatably mounted on the.:
bushing and is provided in its outer face and on':
opposite. sides of the shaft with radial guide-: 135G
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ways 47. Rigidly secured to the outer end of the
shaft is a plate 48 having radial guideways 49
on the opposite sides of the shaft, the guideways
of the plate 48 being arranged transversely to
and preferably at right angles to the guideways
in the gear. Interposed between the plate 48
and the gear is a driving member 50 which is
here shown in the form of a disk and which is
provided on its inner face with parts adapted to
enter and travel in the guideways 47 of the gear.
These parts are here shown as slide blocks 51 fit-
ting in the guideways and carried by studs 52
on the driving member or disk 50. On its outer
side this driving member is provided with parts
slidably mounted in the guideways 49 of the plate,
these guideways also consisting of slide blocks 53
mounted on studs 54 carried by the driving mem-
ber. The driving member or disk is mounted
about the end of the shaft and is provided with
a relatively large central opening 55 which per-
mits it to move in any direction with relation to
the shaft. Consequently as the gear is rotated
the driving member will transmit the motion to
the shaft and will automatically adjust itself to
the relative positions of the gear and shaft so as
to compensate for the off-center position of the
gear with relation to the shaft.

While I have shown and described one embodi-
ment of my invention I wish it to be understood
that I do not desire to be limited to the details
thereof as various modifications may occur to a
person skilled in the art.

Having now fully described my invention, what
I claim as new and desire to secure by Letters
Patent, is:

1. In combination with the press rolls of a paper
making machine, said rolls having parallel shafts
spaced laterally one from the other, a spiral gear
mounted on cne of said shafts for rotation there-
with, a second spiral gear mounted on said shaft
for rotation with relation thereto, a shaft in axial
alinement with said roll shaft, a supporting struc-
ture carried by the last mentioned shaft and hav-
ing a part overhanging said spiral gears, a pair of
spiral pinions mounted on said part of said sup-
porting structure for rotation about individual
axes transverse to said shaft, said pinions mesh-
ing one with the other and with the respective
spiral gears, means for connecting said second
spiral gear with the other of said shafts, and
means for rotating the last mentioned shaft.

2. In a differential drive for parallel shafts
spaced laterally one from the other, a spiral gear
mounted on one of said shafts for rotation there-
with, a second spiral gear mounted on said shaft
for rotation with relation thereto, a third shaft in
axial alinement with said shaft, a supporting
structure carried by said third shaft and having a
part extending across said spiral gears, spiral
pinions rotatably mounted on said part of said
structure and meshing one with the other and
with the respective spiral gears, a driving connec-
tion between said second spiral gear and the other
of said parallel shafts, and means for rotating said
third shaft.

3. In a differential drive for parallel shafts
spaced laterally one from the other, a spur gear

3
having driving connection with one of said shafts,
a second spur gear rotatably mounted on the other
of said shafts and meshing with the first men-
tioned spur gear, said second gear having a hub
and a flange overhanging said hub, a spiral gear
rigidly mounted on said hub, a second spiral gear
mounted on the last mentioned shaft for rotation
therewith, a structure rotatable about the axis
of said last mentioned shaft and comprising a
frame member mounted within and centered by
the flange of said second spur gear and a second
frame member mounted about said second spiral
gear, spiral pinions carried by the respective
frame members and meshing one with the other
and with the respective spiral gears, and means
for rotating said structure.

4, In a differential drive for parallel shafts
spaced laterally one from the other, a spur gear
having driving connection with one of said shafts,
a second spur gear rotatably mounted on the
other of said shafts and meshing with the first
mentioned spur gear, said second gear having a
hub and a flange overhanging said hub, a spiral
gear rigidly mounted on said hub, a second spiral
gear mounted on the last mentioned shaft for
rotation therewith, a structure rotatable about
the axis of said last mentioned shaft and compris-
ing a frame member mounted within the flange of
said second spur gear and a second frame member
mounted about said second spiral gear, spiral
pinions carried by the respective frame members
and meshing one with the other and with the
respective spiral gears, a closure carried by said
structure and extending about said second frame
member and its spiral pinion, and means for rotat-
ing said structure.

5. In a differential drive for parallel shafts
spaced laterally one from the other, a spiral gear
mounted on one of said shafts for rotation there-
with, a second spiral gear mounted on said shaft
for rotation with relation thereto, a supporting
structure mounted for rotation about the axis of
said shaft, a third shaft having driving connection
with said supporting structure, spiral pinions ro-
tatably mounted on said supporting structure,
meshing with the respective spiral gears and hav-
ing driving connection one with the other, a driv-
ing connection between said second spiral gear
and the other of said parallel shafts, and means
for rotating said third shaft.

6. In a differential drive for parallel shafts
spaced laterally one from the other, a spiral gear
mounted on one of said shafts for rotation there-
with, a second spiral gear mounted on said shaft
for rotation with relation thereto, a third shaft in 130
axial alinement with said shaft, a rotatable sup-
porting structure having a part to rotate about
said spiral gears and having driving connection
with said third shaft, spiral pinions mounted on
said part of said supporting structure, meshing 3135
with the respective.spiral gears and having driv-
ing connection one with the other, a driving con-
nection between said second spiral gear and the
other of said shafts, and means for rotating said
third shaft.
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