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My invention relates more especially to
paper machine drives and constitutes in part

a continuation of my copending application

on variable speed devices, Serial Number

550,041, and filed April 6, 1922, .

The primary object of my invention is to
provide an improved construction, combina-
tion and arrangement of parts in a driving

- unit for machines of this character whereby
10 the motive power can be delivered thereto by
positively operating connections and where-
by any particular part or section of the ma-
chine may be regulated and governed with a
high degree of precision.

Another object of the present invention is
to provide an improved paper machine drive
which can be more economically constructed
and operated tham is possible with present
well-known machines of this character.

Another object of invention is to provide
means of improved construction whereby
any particular unit of a paper making ma-
chine can be operated within variable limits
under the control of the paper web at or near
5 said unit.

Other and further objects will appear in
the specification and be pointed out in the
appended claims, reference being had to the
accompanying drawings which exemplify
my invention in certain preferred embodi-
ments. :

In the drawings—

Figure 1 is a top plan view of one embodi-
ment of my invention; C

Figure 2 is a similar top plan view show-
ing a modified arrangement of the driving
units as applied to a paper making machine;

Figure 8 is a longitudinal section of one
of the driving units, said section correspond-
ing substantially to the line A—A of Figure
4, parts being shown in elevation; '

Figure 4 is a transverse section on the line
B—DB of Figure 3, parts being shown in ele-
vation; . »

Figure 5 is a detailed section correspond-
ing to the line C—C of Figure 4, parts being
shown in plan;

Figure 6 is a fragmentary axial section
of portions of one of the driving units
shown in Figure 1;

Figure 7 is a partial front elevation of one
form of change gears;

Figure 8 is a side elevation of a calender
section of a paper making machine provided’
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1923. Serial No. 649,938,

with my improved web controlled speed- &5
regulating mechanism

Figure 9 is a fragmentary enlargement of
the same, parts being broken away and parts
shown in section; and )

Figure 10 is a top plan view of the same 60
substantially corresponding to the line D—D
of Figure 9, portions of the frame being
shown in section.

The principal improvements in my present
application, which will be clearly pointed 65
out hereinafter, are the following:

1. The use of a master shaft, which may
itself be variable in speed, to which the sev-
eral units of my drive are positively connect-
ed and by which they are positively driven 70
at a constant speed relation to each other,
each of the said units however, being sub-

© ject tq individual speed variation controlled

from sources entirely separate and distinct
from the master shaft. The master shaft, 75
therefore, will have no influence whatever on
the variable speed element in any unit of my
invention. >

2. Connecting the several sections of a
paper machine by positive gearing to the
several units of my drive in such a manner
that the several sections of the paper ma-
chine will each have a slower speed than the

preceding section in order to allow for a
minimum shrinkage of the paper web as it g5
progresses from the “wet end” to the “fin-
ishing end” of the machine.

" 8. The provision of a system of “change
gears” ‘whereby the range of the speed va-
riation in any unit may be readily and con- 9o
veniently changed thus making it possible
to provide for a relatively small variable .
speed range with any one set of ‘“change -
gears” and thereby get a very small incre-

“ment of change in the variable speed for 95

each step in the electrical control.

4. The provision of an adjustable tension
device for the paper web whereby any in-
creasing or diminishing tension in the paper
web, as it passes from one section to an- 100
other, will operate an electric controlling de- . -
vice for the variable speed motor which
drives the variable speed element in an

" unit of my drive, to cause relatively sma

increments of change in the speed of said
motor. S

In the making of paper it will be under-
stood that there is a progressive shrinkage
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of the paper web as it passes through the
paper machine, due to the elimination of the
moisture. This shrinkage, however, is not
uniform but varies with the thickness of the
web, the temperature of the dryers and other
causes, which make it necessary to vary the
speed of the several sections of the paper
machine while in operation to meet the
There is 2 minimum
shrinkage, however, which may be depended
upon under any condition and I propose to
provide for this basicly by means of direct
positive gearing between the several sections
of the paper machine and a master driving
shaft, through the several units of my in-
vention. Kach section of the paper machine
will be positively geared to a slightly lower
speed than the preceding section but the
total difference in speed between the two
extremes of the machine will be approxi-
mately equal to the predetermined minimum
shrinkage or variation. The determination
of this preliminary shrinkage or variation in
speed 1s preferably made without consid-
ering the variable speed element.in the sev-
eral units. Any further variation in speed
from the predetermined speed is automati-
eally impressed upon the predetermined

- speed by the variable speed elements in each

3¢

of the units of my drive in the manner to be
described hereinafter. It'is one of the very
great advantages of my invention that the
initial predetermined variation in speed be-

tween the several sections of a paper ma- |

chine can be positively maintained without
interference from or interfering with the
variable element in the several umits. Pro-
viding this initial variation in the speed of

- the several sections of the paper machine,

40

reduces by that amount, the variation re-
quired in the units of my drive under op-
erating conditions. I therefore require a
correspondingly smaller range of speed va-
riation to obtain the desired speed. By
means of the “change gears” 1 am able to
adapt the range to the conditions imposed.
. Kach variable speed unit of my drive con-
sists essentially of a casing 1 mounted on a

" suitable foundation or base 2. In casing 1

50
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is a cage or housing H which is revolvable

on its trunnions in the bearings 3 and 4 at
opposite ends of the casing 1. .

The revolvable cage H, has the same func-
tion as the revolvable housing in my pend-
ing application above referred to but its con-
struction differs somewhat especially as re-
gards_the holding worm gear. The said
cage H is preferably composed of a cylin-
drical shell 5, in the opposite ends of which
are secured the discs 6 and 7. ‘Disc 6 has a
trunnion 6° revolvable in the bearing 3 and
disc 7 has a trunnion 7° revolvable in bear-
ing 4 of the casing 1. Passing through the
trunnions 6* and 7 and concentric therewith
is a driving shaft S, on which is keyed the

1,604,304

driving pinion 8. This driving pinion 8 is
preferably loosely fitted on the shaft S to
permit an endwise movement of same on ac-
count of expansion or inaccuracies in set-
ting the several units. Adjacent to the
driving pinion 8 and occupying the remain-
ing space on the shaft S within the cage I,
is a driven gear 9 free to revolve on the shaft
BS. The said driven gear 9 is provided with
an extended sleeve hub 9* which projects
through the trunnion 7* and is free to re-
volve with the driven gear 9. Bevei pinion
10 is keyed on the projecting end of the
sleeve hub 9* and meshes with a bevel gear
11 mounted a suitable driving shaft 112, of a
corresponding section of a paper machine.

In the cage X, spaced at a distance from
the driving shaft S and parallel to it, are the
secondary shafts 12, three being shown to
give a balanced construction, mounted in
ball bearings 13, in the discs 6 and 7 of the
revolvable cage H. On the shafts 12 and
preferably integral therewith are gears 14
meshing with driving pinion 8, and piniens
15 meshing with driven gear 9. =~

It will be clear from the foregoing, there-
fore, that the driving shaft S is revolvable
in the trunnion 6* and in the driven gear 9
with its sleeve hub 9* while the said sleeve
hub 9 is revolvable in the trunnion 7>. The
cage H, as before stated, is revolvable on its
trunnions 6* and 72 in the bearings 3 and
4 respectively in the casing 1. ‘ '

A slight modification in the mounting of

the driving pinion 8 is shown in Fig. 6 °

wherein the said driving pinion 8 is provided
with an extended sleeve hub 8* project-
ing through the trunnion 6* and revolvable
therein. The shaft S is also revolvable in
the driving pinion 8 aund its sleeve hub 8.
On the projecting end of the sleeve hub 82
is secured one member of a friction or other
clutch 16 while the mating member of the
said clutch 16 is keyed to the Jdriving shaft
S adjacent to the first mentioned member.
The engagement of the clutch 16 will cause
the pinion 8 to be driven by the shaft S,
while disengaging the said clutch will leave
the driving shaft S free to revolve in the
pinion 8 and that particular unit will be-
come inoperative without effecting any other
unit. In the embodiments of my invention

‘shown in Figures 1 and 2, clutches 16 may

be employed as indicated for releasably con-
necting the several variable speed mecha-
nisms to the common drive shaft. Accord-
ing to the embodiment of my invention
shown in Figure 1, these clutches may, if de-
sired, be constructed according to the con-
struction and arrargement of parts shown
in Figure 6. According to the embodiment
shown in Figure 2, the same form of clutch
may be employed by securing the outer fric-
tion element to the shaft bevel gear 37.
Referring to Fig. 3 in the particular, it
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will be seen that there is a positive gear
train between the driving pinion 8 on driv-
ing shaft S and the driven machine shaft
11% on a section of the paper machine. It
will be obvious therefore that there can be
no variation in the speed ratip between the
driving shaft S and the machine shaft 11*

- on which the bevel gear 11 is mounted, as

10

* in bearings 20, in the casing 1.
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long as the cage H is held so as not to re-
volve on its trunnions. Under these condi-
tions each unit of my drive is a simple speed
reducer and can be designed for any desired
speed ratio between the driving shaft S and
the driven machine shafts 11* and this ratio
will remain constant.

The variation in speed.in any unit of my
drive is brought about by revolving the cage
H, or permitting same to revolve on its
trunnions 6* and 72 The gearing then be-
comes epicyclic and the speed of the driven

machine shaft 11* will vary with respect to.~

the driving shaft S, to a degree depending
upon the speed of rotation of the cage H.

The mechanical arrangement for holding
the cage H, or limiting the revolution of
same, 1s clearly shown in Figs. 3, 4 and 5 in
which I show worm wheels 17 mounted di-
rectly on the shell 5 of the cage H. They
are shown integral with the shell 5 but may
be mounted in any approved manner. These
worm wheels 17 engage respective mating
worms 18, secured to shafts 19, revolvable
This plural
arrangement of the mechanical control of
the cage H is especially advantageous for
heavy duty work where the tooth pressure
on the worm wheel and worm would be too
great for a single worm wheel and worm of
the relative size shown. Another advantage
of the plural arrangement is that it permits
the use of much smaller teeth than if a sin-
gle worm .and worm wheel were used which
will give a correspondingly lower variation
of speed in the unit for each unit of change
in the speed of the controlling motor. The
worm wheels 17 and worms 18 are prefer-
ably designed with a thread angle whose
tangent is slightly less than the coefficient of

" friction, in which case the worms 18 can

not be driven by the mating worm wheels
17. The cage H will therefore be positively

_ held or locked by the worms 18 unless said

60

worms are driven by some external power.
It will be clear from the foregoing, that
when all of the worms 18 of the several
units of my drive are stationary all of the
cages H are positively locked against any
revolution whatsoever and therefore the pre-
determined speed relation between the sev-
eral sections of the paper machine will be

_ positively maintained. There can be no

65

relative variation due to extraneous and un-
desirable causes such as belt slippage in belt
controlled units, slippage between friction
members of friction disc devices and elec-

8

trical slippage in separate electrically driven
units.

It will be equally clear that if all of the
worms 18 are revolved at the same speed
there will be no relative variation in the
speed of the several sections of the paper
machine. The variation in speed which
takes place will be the same in each unit. It
is therefore necessary to provide an indi-
vidual or separate control for each unit of
my drive in order to secure the desired va-

70
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riation in any one or more of the several

units. For this purpose I prefer to use a
small variable speed motor 21, which need
only be large enough to overcome the slight

frictional resistance between the worms 18

and worm wheels 17. This variable speed
motor 21 is shown mounted on the base 2
and is connected to worm shafts 19 by means
of the spur “change gears” 22 and 23 shown
in Figs. 8, 4 and- 5. These change gears 22
and 23 are preferably located in a separate
chamber 24 in the casing 1 so that a dif-

80
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ferent set may be readily substituted with- -

out drawing off the oil in the cage chamber
of the casing 1. A cover 25 gives easy ac-
cess to the chamber 24.

Referring particularly to Fig. 5 it will
appear that the ratio of the motor pinion 22
to the gears 23 is approximately 2 to 1 which
will give a certain range of speed variation
for a given speed range of the motor 21.
Change- gears of other ratios may be sub-
stituted for those shown to give different
ranges of speed variation in the several
units of my drive. In cases where a small
speed -variation with a greater degree of
accuracy is required, I provide worm and
worm wheel change gears 22° and 23* as il-
lustrated in Fig. 7. It will be clear that
the ratio of the speed of the motor 21 of the
worm shafts 19 will be much higher with
the worm and worm wheel change gears
than with the spur gears shown in Figs. 4
and 5. The result will be 2 corresponding-
ly lower number of revolutions of the cage
H- for the same number of revolutions of
the motor 21 and a proportionately smaller
variable speed range in the unit in which
the worm and worm wheel change gears are
used. It will also be clear that there will be
a correspondingly smaller increment of
change in the variable speed for each unit
of variation in speed of the motor 21, as for
example, the variation caused by one step in
the electric controller to be referred to here-
inafter. ’

In Figs. 8, 9 and 10 I show a spring
controlled tension.device for maintaining
the desirable tension in the paper web as it
passes from one section of a paper machine
to another. The tension device is shown
mounted on a calendar séction C of a paper
machine but it is to be adapted for mount-
ing on each of the sections so that the de-
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sirable tension in the paper web may be
yieldingly maintained between the several
sections. In these same views I show an
electric controller for the motor 21, attached
to the paper tension device.

Referring to Figs. 8 and 9 the dotted line
24 represents the path of the paper web from
one section of the machine to another as in
present practice. The full line 25 is the
normal path of the paper web when de-
flected by the tension device which consists
of a roller 26 extending across the face of
the paper web 25 as shown clearly in Fig.
10. Roller 26 is mounted on a shaft 27 re-
volvable in bearings on the outer ends of
arms 28 which are carried by the rocker
shaft 29 mounted on the frame 30 of the
calendar section C. Connected to one of
the arms 28 is a rod 31 passing through 2
bracket 32 attached to the frame 30 as
shown. Seated against the underside of the
bracket 32 is a compression spring 383, the
amount of compression being regulated by
the nut 34 on the rod 31. It will be clear
that the spring 88 may be made to exert a
downward pull on the arm 28 and cause the
roller 26 to bear against the paper web 25,
the degree of pressure being governed by
said compression spring 33. Above the
bracket 32 is seated the compression spring
35 which is intended merely as a cushion for
the tension device when the paper web
breaks from any cause permitting the roller
26 to drop from its normal position in an
obvious manner.

The rod 31 is shown extended -downward
and engaging the arm of an electric con-
troller 36, illustrated diagrammatically in
Figs. 8 and 9. The lower end of the rod 31
is preferably slotted at 81* to allow a limited

_ variation in the path of the paper web with-
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out effecting the controller 86. The tension
device is set in practice approximately as il-
lustrated in Figs. 8 and 9 in which the con-
troller arm 36 is shown in an intermediate
position. Any increase in the tension in the
paper web 25 will 1ift the roller 26 and the
rod 31, which will shift the controller arm
36 in" an vpward direction after the limit
of the slot 31* has been exceeded. This shift-
ing of the controller arm 86* in an upward
direction will cause a change in speed in
the variable speed motor 21 which will in
turn cause a change in the variable speed of
that particular drive unit. The direction of
change in speed will be such as to cause the
corresponding paper machine section to
revolve at a slightly lower speed thus per-
mitting slack to accumulate in the paper web
and allowing the roller 26 to gradually move,
downward ‘and return the controller arm 362

to its normal position. The variable speed-

motor 21 will then resume its normal speed
which will give the normal speed variation
in the driva unit for that paper machine

1,504,804

section. Tt will be obvious that any decrease
in tension in the paper web 25 will allow
the roller 26 to swing below its normal posi-
tion and operate the controller arm 36° in
the opposite direction. This will cause 2
change in speed in the variable speed motor
21 in a direction to vary the speed in the
drive unit to increase the speed in the cor-
responding paper machine section to take
up the excessive slack and return the roller
26 and controller arm 36* to their normal
intermediate positions. The adjustment of
the speed of any one section of the paper
machine will effect the adjustment of the
other ‘sections but the necessary re-adjust-
ment among the several sections will take
place simultaneously and automatically in
the manner described for one section.

In Fig. 1 I have shown the preferred ap-
plication of my drive units to the several
sections of a paper machine. The paper
machine in this view is shown as comgosed
of three sections—the wet end W—the dryer
section' D and a calendar section C. This
may be regarded as typical but in practice
there are six, eight or more sections depend-
ing upon the speed and size of the paper ma-
chine. Each unit of my drive is shown posi-
tively geared to its corresponding machiné
section by means of the bevel pinion 10,
fixed on the sleeve hub 9%, and meshing
with driven bevel gear 11 mounted on the
driving shaft 11° of the corresponding
paper machine section as previously de-
scribed. This form of geared connection
may be changed, however, to any other form
of positive gearing which may prove more
suitable for any particular case.

In Fig. 1 the driving shaft S is shown
continuous and is therefore a master shaft
controliing all of the units of my drive by
means of positive gearing in the manner
fully described hereinbefore. The master
shaft S is preferably driven by a variable
speed motor M, but may be driven in any
other approved manner.

In Fig. 2, 1 show the several units of my
drive arranged in parallel instead of tandem
as in Fig. 1. Each unit is connected to the
master shaft S by the bevel gears 87 and to
the several sections 6f the paper machine by
means of-the spur gears and pinions 38 and
89 by corresponding to the bevel gears 10
and 11 in Fig. 1. !

At present when a break occurs in the pa-
per web 25, there is a considerable loss of
paper before the machine can be stopped on
account of the momentum of the various
rotating parts. In order to stop the machine

- as quickly as possible when a break occurs

I employ the principle of dynamic braking
by prov1ydin'g a resistance load for the driv-

ing motor M in the following manner. Ad-

ditional segments 40 are provided on the
controller 86 to which the said load resist-
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ance is connected, the segments 40 being be-
yond the normal range of the controller arm
36* which, as before explained, controls the
small variable speed motor 21. The con-
troller arm 86* will therefore be brought
into contact with the segments 40 only when
there is a break in the paper web allowing
the roller 26 to swing downward "beyond its
normal working range. For this purpose,
contacts 40 may be suitably designed and ar-
ranged so as to be bridged by the contact
arm 36* which thereby completes an ener-
gizing circuit thru a circuit-opening relay
(not shown) which causes the introduction
of a braking resistance into the motor-ener-
gizing circult in a2 manner well known to
those skilled in the art. The position of the
controller arm 386 is regulated by the cush-
ioning spring 85. The electric circuits for
connecting up the controller 36 to the sev-
eral motors are not shown but are regular
and well known to any one skilled in the art.

Recent developments in paper making ma-
chines have been toward higher speeds neces-
sitating a corresponding development in the
method of driving them. With my inven-
tion I am able to control the variation in
speed between any two sections of a paper

machine by increments of speed changes as

small as 1/1000 of 1% and to automatically
change the direction of these increment
changes to prevent an accumulated variation
whli)ch would cause breakage in the paper
web. : ‘

Having thus described my . invention I
claim as new and desire to secure by Letters
Patent :—

1. In a paper-waking machine, a section
of sald machine which is to be variably
driven with respect to another section of
said machine, positively geared wvariable
speed mechanism having positively geared
driving connections with .said. paper-ma-
chine section, and automatically variable
speed means connected to said variable speed

. driving mechanism for accelerating or re-

50
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tarding -the speed of said machine section
between changing speed limits.

2. In a paper-making machine, a section
of said machine which is to be variably
driven with respect to another section of
said machine, positively geared variable
speed mechanism having positively geared
driving connections with said paper-machine
section, a variable speed motor positively
geared to said variable speed driving mecha-
nism and means for accelerating or retard-

-ing the speed of said motor for varying the

speed of said machine-section between chang-
ing speed limits.

3. In a paper-making machine, a section
of said machine which is to be variably
driven with respect to another section of
said ‘machine, positively geared variable
speed mechanism having positively geared

> ]

driving connections with said paper-machine
section, and positively operating variable
speed means connected to said variably speed
driving mechanism for accelerating or re-
tarding the speed of said machine section
between changing speed limits.

4. In a paper-making machine, a plurality
of paper-machine ‘sections, power driven
positively geared variable speed mechanism
positively geared to.each of said paper-ma-
chine sections and variable positively-oper-
ating means positively connected to and ac-
celerating or retarding each variabfé speed
mechanism. '

5. In a machine of the character described,
the combination with a plurality of sections,
of said machine, of a power shaft common to
said sections, variable speed mechanism con-
stituting a positive connection between each
machine section and said shaft, and web-
controlled means for separately operating
each variable speed mechanism to vary the
speed of that section relatively to that of
other sections.

6. In a machine of the character, described,
the combination with a plurality of paper
machine sections, of variable speed mecha-
nisms constituting a power transmitting unit
positively connected to each of said paper
machine sections, an individual motor con-
nected to each of said sections thru the vari-
able speed mechanism corresponding there-
to, and web controlled means for controlling
the operation of said individual motor.

7. The combination with- a plurality of
paper machine sections, of a power shaft
common to all of said sections, variable
speed mechanism positively connecting said
power shaft to each of said paper machine
sections, said variable speed mechanism be-

Y0
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irz adapted under a normal tension in the

web to transmit a normal fixed speed to the
corresponding paper machine seetion, and
web controlled means for operating said va-
riable speed mechanism for varying the
speed of said paper machine section relative-
ly to the speeds of other paper machine sec-
tions. .

8. A paper machine comprising a plural-
ity of sections operating successively upon a
paper-forming web, a positively geared dif-
ferential mechanism thru which each of said
sections is driven, means for driving said
differential mechanisms, and means subject
to variations in tension in said web for
varying the operation of éach differential
mechanism independently of the others.

9. The combination with a plurality of
paper machine sections, of a power shaft
common to all of said sections, a fixed cas-
ing for each paper machine section and thru
which said power shaft extends, a gear cage
revolvable about the axis of said shaft, means
within said fixed casing for/ revolving said
revolvable cage independenﬂy of said shaft,
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. and a gear train connecting said power
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shaft to each of said paper.machine sections,
said gear train including gears journalled in
said revolvable cage on axes eccentric to the
rotary axis of said gear cage and having
geared connections with said power shaft
and said paper machine sections respec-
tively.

10. The combination 'with a plurality of
paper machine sections, of a povrer shaft
common to said paper machine sections, a
drive gear for each paper machine section,
said drive gear being keyed to said power
shaft, a driven gear for each paper machine
section, said driven gear being rotatable rel-
atively to said power shaft, and other gears
rotatable in unison and meshing respec-
ively with said drive and driven gears, said
other gears being movable around the axis
of said shaft to vary the speed of said paper
machine section.

11. The combination with a plurality of
paper machine sections, of a fixed gear cas-
ing for each section of the paper machine,
a drive shaft journalled in all of said fixed
casings and movable axially therein, vari-
able speed mechanism for connecting said
drive shaft to each of said sections of the
paper machine, said variable speed mecha-
nism comprising a gear cage journalled in
said fixed casing, gears journalled in said
gear cage on axes accéntric to the axis of
said drive shaft, drive and driven gears
having connections with said power shaft
and the corresponding paper machine sec-

~tion respectively, said drive and driven

gears meshing respectively with said eccen-
trically journalled gears, and web controlled
means for locking said gear cage or impart-
ing thereto a movement for controlling the
speed of said paper machine section. -

12. The combination with a plurality of
paper machine sections, of a fixed gear cas-
ing in each section of the paper machine, a
drive shaft journalled in all of said fixed
casings and movable axially therein, vari-
able speed mechanism for connecting said
drive shaft to each of said sections of the
‘paper machine, said variable speed mecha-
nism comprising a gear cage, journalled in
said fixed casing, gears journalled in said
gear cage and adapted thereby to form a va-
riable speed connection between said drive
shaft and the corresponding paper machine
section, and web controlled means for lock-
ing said gear cage or imparting thereto a
movement for controlling the speed of said
paper machine section, said web controlled

means including a power operated gear .

train embodying change speed gears where-
by the range of speed variation may be

" changed:

~13. The combination with a paper ma-
chine comprising a plurality of variably
driven sectioms, a power shaft common to

”
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all of said paper machine sections, fixed cas-
ings corresponding respectively to said pa-
per machine sections, said power shaft be-
ing rotatably mounted in all of said fixed
casings, a revolvable cage having its jour-
nalling axis coincident with the axis of said
power shaft, a gear non-rotatably connected
to said power shaft within said cage, a gear
freely journalled on said shaft within said
cage and having a concentric sleeve extend-
ing outwardly from said cage and casing,
means for positively gearing said sleeve to
the corresponding paper machine section,
and web controlled means for controlling
the revolution of said cage.

14. The combination with a plurality of
paper machine sections operating in succes-
sion upon a paper forming web, of a power
shaft common to all of said paper machine
sections, variable speed mechanism consti-
tuting a positive drive connection between
said power shaft and each of said paper
machine sections, an electric motor for op-
erating said variable speed mechanism, and
web controlled means for controlling the op-
eration of said motor.

15. The combination with a plurality of
paper machine sections operating in suc-
cession upon a paper forming web, of a
power shaft common to all of said paper
machine sections, variable speed mechanism
constituting a positive drive connection be-
tween said power shaft and each of said pa-

per machine sections, an electric motor for

operafing said variable speed mechanism,
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and web controlled means for controlling .

the operation of said motor, said web con-
trolled. means comprising a motor circuit,
and circuit controlling means operated by
variations in the tension of the web oper-
ated upon by that section of the paper
machine. .

16. In a driving mechanism for palper
machines, the combination with a plurality
of paper machine sections, of a power shaft
common to all of said paper machine sec-
tions, variable speed mechanism for posi-
tively gearing each of said paper machine
sections to said power shaft, and means for
operating said variable speed mechanism
for each section, including change speed
gears for varying the range of speed va-
riation. ' .

17. A paper machine comprising a plu-
rality of sections performing successive op-
erations on a paper-making web, a main mo-
tor for driving one of said sections, variable
positively geared means interposed between
said main motor and the section which it
drives, a variable speed motor for operatmg
said variable positively geared means, an
means for controlling the operation of said
variable speed motor to vary the speed of
that section relatively to the other sectioms.

18. A paper machine comprising a plu-
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rality of sections over which the paper web
travels, a shaft which drives one of said
sections, a variable positively geared con-

nection interposed between said shaft and

the section which it drives, and means for
varying the speed transmitted by said varia-
ble geared connection to correspond to
changes in tension in said web as it ap-
proaches said section.

19. A paper machine comprising a plu-
rality of sections over which the paper web

travels, a device responsive to a change of.

tension in said web as it approaches one of
sald sections, a shaft which drives said sec-
tion, a variable positively geared connection
interposed between said shaft and that par-
ticular section of the paper machine, and
means under the control of said tension-re-
sponsive device for varying the speed of
transmission between said shaft and the sec-
tion connected thereto by said variable geared
connection. :

20. A paper machine comprising a plu-
rality of sections performing successive op-
erations on a paper-making web, a main mo-
tor for driving one of said sections, variable
positively geared means interposed between
said main motor and the section which it
drives, a variable speed motor for operating

said variable positively geared means, and

web controlled means for controlling the op-
eration of said variable speed motor to vary
the speed of that section relatively to the

~other sections.

21. The combination with a machine
adapted to operate upon a paper -web, a
main motor,.a drive gear receiving power
from said main motor, a driven gear having
power connections with said ~machine,
planetary gears rotating in unison and mesh-
ing with said drive and driven gears respec-
tively, a revolvable cage within which said
planetary gears are journalled, an auxiliary
motor for revolving said cage and moving
said planetary gears around said drive and
driven gears, and web controlled means for
controlling the operation, of said auxiliary
motor.

22. The combination with a plurality of
paper machine sections, of a drive shaft com-
mon to all of said paper machine sections,
a variable speed gear train connecting each
of said paper machine sections to said com-
mon drive shaft, said gear train including
a drive gear non-rotatably connected to said
drive shaft, a driven gear, and planetary
gears meshing with sald drive and driven
gears respectively and means variable in its
action to correspond to the amount of slack
of the web adjacent each of said paper ma-
chine sections for revolving said planetary
gears around said drive and driven gears.

23. The combination with a plurality of
paper machine sections, of a variable speed
positively geared train driving each of said

7

paper machine sections said gear train in-
cluding a ‘drive gear, a driven gear and
planetary gears meshing with said drive and
driven gears respectively and movable
around the peripheries of said drive and
driven.gears, and means variable in propor-
tion to the amount of slack in the web adja-
cent each of said paper machine sections for
controlling the movements of said planetary
gears around the peripheries of said drive
and driven gears. ,

24. In a machine of the character de-
scribed, paper feeding rolls adapted to op-
crate upon a web, a driven gear geared to
said paper feeding rolls, a drive gear,
planetary gears meshing respectively with
said drive and driven gears and transmitting
power from the former to the latter, means
under the control of said web for revolving
said planetary gears, and means for supply-
ing power to said drive gear.

25. The combination with a plurality of
paper machine sections, of .a drive shaft
common fo all of said paper machine sec-
tions, a variable speed gear train connecting
each of said paper machine sections to said
common drive shaft, said gear train includ-
ing a drive gear non-rotatably connected to
sald drive shaft, a driven gear freely jour-
nalled on said drive shaft, and planetary
gears meshing with said drive and driven
gears respectively and revolvable around the
axis of said drive shaft, and means variable
in proportion to the amount of slack in the
web adjacent each paper machine section for
revolving said planetary gears about the axis
of said drive shaft.

26. The combination with a plurality of
paper machine sections, of a drive shaft
common to all of said paper machine- sec--
tions, a variable speed gear train connecting
each of said paper machine sections to said
common drive shaft, said gear train includ-
ing a drive gear non-rotatably connected to
said drive shaft, a driven gear freely jour-
nalled or said drive shaft, and a compound
planetary gear comprising gears meshing
with said drive and driven gears respective-
ly and revolvable around the axis of said’
drive shaft, and means variable in its action
to correspond to the amount of slack of the
web adjacent each of said paper machine
sections for revolving said planetary gears
around said drive shaft. ' .

27. In amachine of the character described,
paper feeding rolls adapted to operate upon
a web, a driven gear geared to said paper
feeding rolls, a drive gear coaxial with said
driven gear, planetary gears rotating as a
unit and meshing respectively with said
drive and driven gears and transmitting
power from the former to the latter, means
under the control of said web for revolving
said planetary gears, and means for supply-
ing power to said drive gear.
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98. In a paper making machine, a plu-
rality of paper machine sections, positively
geared variable speed mechanism positively
geared to each of said paper machine sec-
tions for variably driving said paper ma-
chine sections to impart variable feeds to
different portions of a paper forming web,
and means for controlling the variation in
speed of each variable speed mechanism, said
means being under the control of a corre-
sp%nding portion of said paper forming
web. .

99. The combination with a paper making
machine comprising a plurality of succes-
sively arranged sections in series, of power
transmission connections for driving said
paper making machine sections, said power
transmission connections including variable
speed mechanism positively geared to one of
said sections, and means operable in one
direction onlv for accelerating or retarding

the speed transmission of said variable speed-

mechanism, ,
30. The combination with a plurality of
paper ‘machine sections, of a power shaft

common to all of said sections and variable

speed means positively geared to and ac-
celerating or retarding each of said paper
machine sections from said common power
shaft independently of the other sections.

1,594,894

81. In a paper imachine drive, the com-
bination with a plurality of paper machine
sections, of positively geared variable speed
mechanisms geared to and dyiving said
paper machine sections respectively, and
means for varying the speeds transmitted
by said mechanisms to_correspond to the
changes in condition of the paper web at the
respective paper machine sections.

32, In a machine of the character de-
scribed, the combination with a plurality of
paper machine sections respectively adapted
to be operated at individually variable
speeds, of a power shaft common to said
sections, variable speed mechanisms posi-
tively connecting said power shaft to the re-
spective paper machine sections and -means
variable in position depending upon the
amount of slack in the web adjacent each
section of the paper machine, said means be-
ing operatably connected to said positively
connected variable speed mechanism of the
corresponding paper machine section for
varying the speed of said section to corre-
spond to the amount of slack in said web.

Signed at New York,in the county of New
York, and State of New York, this 11th day
of June A. D. 1923. 4

MILTON T. WESTON.
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