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4 Claims. 
My invention relates to improvements in mi 

Crovariable paper machine drives and has par 
ticular reference to the method of driving the 
drier section of the paper machine. The pres 
ent practice is to positively gear all of the drier 
cylinders in the section together so that the 
peripheries of all of the cylinders have exactly 
the same velocity. On account of the snubbing 
action of So many cylinders, and further because 

10 the tension in the felts holds the paper web 
firmly against the surfaces of the drier cylin 
ders, there can be no slipping of the paper Web 
to allow for the normal shrinkage which, in a 
modern machine, is very considerable-probably 

5 as much as 10 to 20 feet between the first and 
last drier cylinder. The effect is, in reality, the 
stretching of the paper Web to this extent in the 
machine direction and causing an abnormal 
shrinkage in the cross direction. This stretch 
ing of the paper results in a pronounced orienta 
tion of the fibers in the machine direction at the 
expense of the cross direction, making the paper 
much stronger in the one direction than in the 
other. Repeated tests have shown that the pre 
wention of the normal shrinkage of the paper Web 
produces a sheet 2A times stronger in the ma 
chine direction than in the cross direction-a 
very undesirable result. Other tests have proven 
that most of the fiber orientation in the present 
system occurs at the drier section. If this Orien 
tation of the fibers in the machine direction can 
be prevented by allowing the paper web to shrink 
normally, a condition will result wherein the 
paper web will be more nearly equal in strength 
in both directions--a most desirable result. 

5 

25 

30 

35 
The principal object of my invention is to pro 

vide a microvariable mechanism which is capable 
of extremely fine adjustments by almost infini 
tesimal increments, independent of the rotational 

40 speeds at which the drive is operating. My mi 
crovariable drive, therefore, makes it possible to 
obtain the required fineness of adjustment neces 
sary to provide a progressive difference in periph 
eral speeds of the several drier cylinders, from 
the first to the last, to allow for the proper 
shrinkage of the paper web and thus prevent 
orientation of the fibers in the machine direction. 
Other objects are simplicity in construction and 

operation and economy in manufacture. Further 
objects will appear in the following specification 
and are shown in the accompanying drawings in 
which similar reference numerals refer to like 
parts in all of the views. 

45 

55 Fig. 1 is a vertical cross sectional view of One 

(C. 34-48) 

embodiment of my invention and is taken on a 
line - of Fig. 4. 

Fig. 2 is a detail view of a modification in the 
hub arrangement. 

Fig. 3 is a detail Sectional view of the rim in 
Fig. 1 showing the tapered rings in a different 
relation. 

Fig. 4 is a side elevation of the embodiment of 
my invention shown in Fig. 1. : 

Fig. 5 is a partial side elevation of another em 
bodiment of my invention. In this view the 
flanged ring at the right of Figs. 6 and 7 is omit 
ted to show the construction more clearly. 

Fig. 6 is a sectional view of the rim and is 
taken on a line 6-6 of Fig. 5. y 

Fig. 7 is a sectional view of the rim and is taken 
On a line - of Fig. 5. 

Fig. 8 is a diagrammatic view intended to ill 
lustrate the Operation of the embodiment of my 
invention shown in Figs. 1 and 4. 

Fig. 9 is a diagrammatic view illustrating the 
use of silent chain in connection with the em 
bodiment shown in FigS. 5, 6 and 7. s 

Fig. 10 is a diagrammatic view illustrating the 
use of gears in connection with the embodiment 
shown in Figs. 5, 6 and 7. 
In the drawings, is the shaft on which a drier 

cylinder 2 is revolvably mounted. . A spider or 
hub member 3 constituting a drive receiving 
member is keyed on the end of the shaft and : 
has a plain rim. 4 on which are mounted the 
axially slidable steel rings 5 having oppositely 
tapered faces. Mounted in pockets 6 in the rim 
4 are the axially parallel shafts 7 revolvable in 
and held against axial movement by the bearing 
bosses 8 in the pocketS 6. These shafts are 
threaded right and left hand on either side of the 
bearing bosses 8 and one end of each shaft 
projects outwardly and carries a worm wheel 9 
keyed on. On the inner peripheries of the ta 

5 

35 

40 
pered rings 5 are securely fixed the threaded. - 
lugs 0 in positions registering with the threaded 
sections of the shafts 7. Clearly the simulta 
neous rotation of the shafts will cause the two 
tapered rings 5 to move axially on the plain rim 
4 either toward or away from each other de 
pending upon the direction of rotation of the 
shafts . Meshing with Worm wheels 9 are the 
worms mounted in operating relation on the 
shafts 2 extending somewhat radially toward 
the center and on the inner ends of these shafts 
f2 are secured the worm wheels 3 which mesh 
with a worm 4 common to all of them. In Figs. 
1 and 4 this worm 4 is shown integral with a 
sleeve 5 while in Fig. 2 it is regular. 55 
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In drier cylinders on paper machines it is 
necessary to provide steam for heating and also 
means for removing the condensate, usually thru 
the hollow end of the drier shaft . 
this by providing a tube 6 which is firmly Se 
cured in the hollow end of the shaft and which 
extends outwardly and terminates in a fixed cast 
ing 7. Steam is brought to this casting thru pipe 

5 

8 and the condensate is removed thru pipe 9. 
10 The construction is regular and therefore the de 

tails are not shown. 
In Figs. 1, 4 and 5 I show a housing 20, at 

tached to the face of the hub of the hub mem 
ber 3, in which the central worm wheels 3 and 

15 the co-operating worm 4 are located. The end 
of the housing 20 is closed by the disc 2 which 
carries a bearing 22 designed to support the sleeve 
5 and to take the thrust from the integral worm 
4. The sleeve 5 is revolvable on the tube 6 

20 and extends outward thru the disc 2 and carries 
a sprocket wheel 23 which is driven by the chain 
belt 24 from a motor 25. 
In drying cylinders or rolls which do not re 

quire heating, Such as the upper press rolls of 
paper machines, the motor mounting shown in 
Fig. 2 may be used. Here a standard flanged 
motor 26 is attached to the houseing 20 and a 
standard worm 27 is mounted on the armature 
shaft in proper position to mesh with the cen 

30 tral worm wheels 3. Current is brought to the 
revolving motor 26 thru wiring and the usual 
collector rings 28. 
The foregoing embodiment of my invention 

2 5 

contemplates the use of my driving chain as 
35 covered by my U. S. Patent No. 1997,284 dated 

April 9, 1935, which will operate on an infinite 
number of pitch diameters and is designed to 
run on the tapered rings 5. Fig. 8 illustrates 
the operation as follows. The tapered rings 5 

40 on my unit driving the first drier cylinder are 
widely separated, as in Fig. 1, which allows the 
chain 29 to run on a pitch diameter toward the 
bases of the rings-practically the minimum 
pitch diameter. At each succeeding drier cylin 

45 der the rings 5 are moved toward each other by 
extremely small increments by running the mo 
tors successively for a limited time which has 
the effect of progressively slowing down the drier 
cylinders just enough to allow for the proper 

50 shrinkage of the paper web. The position of the 
chain at the last drier cylinder at the right of 
Fig. 8, and as illustrated in Fig. 3, is toward the 
outer periphery of the rings 5 which have moved 
to their closest positions, thus causing the chain 

55 to run on its maximum pitch diameter at 
which time the corresponding drier cylinder is 
running at its slowest speed relative to the pre 
ceding cylinders. In practice the difference 
between the minimum and maximum pitch diam 

60 eters will be sufficient to provide for the greatest 
amount of shrinkage in the paper web that may 
occur at the drier section of the paper machine. 
Any desired pitch diameter, of the infinite num 
ber available, is obtained and maintained by 

65 simply stopping the motor when that pitch di 
ameter is reached. 

In order to make it possible to use a driving 
chain of standard make, I show a modification 
in the rim design in Figs. 5, 6 and 7. Instead of 

70 the tapered rings 5 I use an annular ring 30 
having sprocket teeth on its outer periphery and 
gear teeth on its inner periphery. This ring 30 
is revolvable on the rim 4a which has an an 
nular recess 32 to accommodate the internal 

75 teeth. One flange 33 is removable to permit 

I accomplish 

assembling of the parts. Instead of the thread 
ed shafts I provide similar shafts a with in 
tegral pinions 35 meshing with the internal 
teeth of the annular ring 30. The worm 
wheels 9 are mounted on the outer ends of 5 
pinion shafts Ta and operate exactly as be 
fore described. This arrangement, using a 
'silent' chain 36, is illustrated in Fig. 9. How 
ever, in this case, the variation is a continuing 
process and will follow the speed of the variable 10 
speed motors 25 and 26. The higher the motor 
speed the greater the amount of variation ob 
tained. The progressive variation in the succes 
sive drier cylinders is therefore obtained by Op 
erating each of the several motors progressively 15 
at a slightly higher speed than the preceding 
Ole. 

Similarly, we may regard the teeth on the outer 
periphery of the annular ring 30 as gear teeth 
which may mesh with the teeth on annular rings 20 
in adjacent units as shown in Fig. 10. Since 
each of the drier cylinders equipped with my 
microvariable unit is operating at a slightly re 
duced speed with respect to the preceding One, 
there can be no snubbing action and the paper 25 
web will be free to shrink proportionately be 
tween any two of the lower cylinders driven by 
my microvariable units. In practice the chain 
36, Fig. 9, is driven by drive pinion 37 at a speed 
which is properly related to the other parts of a 30 
papermaking machine as is customary in the art. 
In Fig. 10 the gear train, comprising the gears 30, 
is driven by pinion 38. Similarly the chain 29 of 
Figs, 1, 3 and 8 is driven by a driving sheave, not 
shown. 35 
The operation of my invention has been made 

clear in the foregoing. The extremely fine ad 
justments required to allow for the relatively 
small shrinkage of the paper web between any 
two adjacent drier cylinders is made possible in 40 
applicant's microvariable mechanism by the 
compounding of mechanical elements having 
very high speed-reducing characteristics. 
Claims to the arrangement according to FigS. 

5, 6 and 7 are made in my copending application 45 
Serial No. 183,745 filed January 7, 1938. 

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

1. In a nest of positively driven paper drier 
cylinders, supporting shafts or trunnions for said 50 
cylinders, co-axial drive receiving members re 
spectively Secured to said cylinders for the pur 
pose of driving same and including a pair of Op 
posed, tapered sheave members adapted to re 
ceive between them a drive chain, a drive chain 55 
for driving the cylinders of the nest through said 
members, said sheave members of at least some 
of said drive receiving members being capable of 
simultaneous movement toward and away from 
each other by equal increments, screw devices for 60 
accomplishing said movement, and means for 
actuating said screw devices comprising a driven 
member concentric with its drier cylinder, driv 
ing means for said driven member and a plu 
rality of drive shafts operatively connecting said 65 
driven member with said screw devices whereby 
the effective diameter of such drive receiving 
member can be varied to produce minute varia 
tions in speed of a cylinder to which it is con 
nected to compensate for shrinkage of the paper 70 
in drying 

2. The combination of elements according to 
claim 1 including means for heating said cylin 
ders. 

3. The combination of elements according to 75 
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claim 1 in which said driving means for Said prised of a sleeve, such combination of elements 
driven member is comprised of an electric motor further including a pipe passing through said 
attached to and mounted concentrically of said sleeve for introducing heating fluid within the drive receiving member. drying cylinder. 

4. The combination . of elements according to MILTON T. WESTON. claim 1 in which said driven member is com- - 5 


