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United States Patent Office 3,079,101 
Patented Feb. 26, 1963 

3.679,9. 
ANT-OEFLECTING SEWIND SHAFTASSEMBLY 

FOR WNNG MACHINES 
Leonard Rockstrom, Madison, N.Y., assiggor to Canaerosa 
Machize Company, Dover, N.J., a corporation of New 
York 

Fied Dec. 1, 1961, Ser. No. 56,240 
4. Cairns. (C. 242-66) 

This invention relates to web-winding machines in 
which all or a substantial part of the weight of Web ma 
terial accumulating on a rewind roll is supported on a 
rewind shaft at the ends of which the support is pro 
vided. More particularly, it relates to improvements in 
a rewind shaft arrangement which, during a winding op 
eration, opposes deflection or bending of the rewind shaft 
on which the web is being wound. 
An important object of this invention is the provision 

of an improved rewind shaft assembly which may be ele 
wated by a lifting force applied at its ends, while none of 
its parts is objectionably deflected by the weight of web 
material being wound thereon intermediate its ends. 

Another important object is the provision of such an 
improved rewind shaft assembly wherein any bending of 
components thereof is kept well within the resiliency 
limits of said components so that the latter will return 
substantially to unbent condition upon being relieved of 
the weight of web material wound thereon. 

Another important object is the provision of such an 
improved rewind shaft assembly which includes a single 
shaft which is supported and/or elevatable at its oppo 
site ends, which supports wound web intermediate its ends, 
and which, preferably, is non-rotary to avoid undesirable 
continuous flexing of the shaft successively in all direc 
tions radial of the latter during a winding operation. 
A preferred enbodiment of this invention is shown in 

the accompanying drawings for illustrative purposes and 
without limiting the invention to that particular embodi 
ment. 

in the drawings: 
FIGURE 1 is an end elevational view of certain parts of 
a conventional winding machine which serve to support 
and/or elevate a shown roll of wound web material. 

FIG. 2 is a side view, partly in elevation and partly in 
section, substantially on the line 2-2 of FIG. 1. 
FIG. 3 is an enlarged view of the rewind shaft assen 

bly portion of FiG. 2 but in non-loaded condition and 
including further details. 

FIG. 4 is a further enlarged view of a bearing por 
tion of FIG. 3, this being in central axial section and show 
ing the principal details of a suitable bearing arrange 
ment. 
The winding arrangement illustrated in FIGS. 1 and 2 

comprises a pair of winding drums 10 and 2, corre 
sponding ends of which are fitted with pinions 4 and 16, 
respectively, which mesh with and are driven by a suit 
ably driven gear wheel 18 to turn the drums in similar 
directions as indicated by arrows thereon. 
Web material W becomes wound upon a rewind shaft 

assembly 28 which, with the web material which accumu 
lates thereon to form a rewind roll 22, rests upon and 
is driven frictionally by the drums to effect winding of 
the web upon the shaft assembly and into the form of 
roll 22. 
As it is desirable to keep the force of frictional en 

gagement of the drums 10 and i2 by roll 22 to little or 
no more than that necessary to yield the desired winding 
effect, a lifting force is applied to end members 24 fixedly 
located upon opposite end portions of the rewind shaft 
assembly 20; this force being indicated by arrows ap 
plied to said end members in the drawings. 
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Means for applying said lifting force are well known 

in the subject art and do not constitute any essential part 
of this invention; hence, said lifting means are not de 
tailed in the drawings. Such lifting means are preferably 
so controlled as to keep step substantially with the gradu 
ally increasing thickness of the roll 22, whereby approxi 
mately to maintain the preferred force of the frictional 
driving engagement of the roll 22 with drums 10 and 12. 

in the drawings, the roll 22 is shown as consisting of 
relatively narrow sections 22a, 22b, 22c and 22d; rela 
tively wide web material having been longitudinally slitted 
in passing to the illustrated winding mechanism to form 
said narrow sections. Ordinarily, the web is wound upon 
suitable cylindrical cores 26 which are placed upon the 
rewind shaft assembly 20 at the start of a winding operation. 

It is desirable that the cores 26 be as small in diameter 
as practical considerations permit. Thus, the rewind 
shaft assembly should similarly be quite small in diam 
eter with the result that the upward lifting force at end 
members 24 and the weight of the roll 22 causes substan 
tial bending or deflection of the roll-elevating means un 
less suitable means are provided to oppose such deflec 
tion. This invention provides a rewind shaft assembly 
which includes improved means for opposing such de 
flection. 
The principles of the present improved anti-deflection 

means may be understood by reference to FIG. 2, from 
which it may be seen that the shaft assembly 20 is a com 
posite of three principal parts; a relatively rigid, prefer 
ably non-rotatable rod or main shaft member 28, a rela 
tively rigid sleeve member 30, and a pair of bearings 32a. 
and 32b by means of which said sleeve member is sup 
ported at plural points upon said shaft member, in coaxial 
relation to the latter, and adapted to rotate upon the shaft 
member. The association of said bearings with the mem 
bers 23 and 39 should be such as to prevent relative end 
Wise movement between said members. 
Although the bearings may be of any character suit 

able to thus support and permit rotation of the sleeve 
member 30 upon shaft member 28, the form of bearing 
illustrated in FiGS. 3 and 4 is considered to be particu 
larly well suited for that purpose. The two bearings, as 
illustrated, are alike although they face in opposite direc 
tions; therefore, a description of bearing 32a, shown in 
detail in FIG. 4, should afford a complete understanding of the bearing arrangement. 

Bearing 32a is a self-aligning bearing which comprises 
a circular series of rollers 34 working between an inner 
race 36 and an outer race 38. The race 36 is disposed 
With an accurate fit upon a portion 28a of the shaft mem 
ber 28 and is held firmly against a shoulder 28b of the 
latter by a cross-sectionally angular washer 40 which is 
forcibly held against the race 36 by a lock nut 42. A 
Second angular washer, 44, weided to the shaft member 
28, is preferably provided to abut the race 36 supple 
mentally to the shoulder 28b. 
The outer race 38 is clamped tightly between shoulders 

46 and 48, respectively, of an outer clamping sleeve 50 
and an inner clamping sleeve 52 which is threaded into 
sleeve 50. These two sleeves are interlocked by a suit 
able dowel or dowel crew 54, and are welded to cylin 
drical members 55a, 56b and 58 of sleeve member 30 so 
that member 56a at one end of the rewind shaft, corre 
sponding member 56b toward the other end of the re 
wind shaft, member 58 at an intermediate part of the re 
wind shaft, and sleeves 50 and 52 together with similar 
sleeves associated with bearing 32b, constitute the com 
plete sleeve member 30. The bearing arrangement dis 
closed is such that the sleeve member 30 cannot shift 
longitudinally to any material extent relatively to the 
shaft member 28. 
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It will be realized that, as the web material accumu 
lates on the rewindshaft and the roll 22, becomes of sub 
stantial weight, both the sleeve member 30 and the shaft 
member 28 become deflected to some extent as exag 
geratedly, shown in broken-lines in FIG. 2. This deflec 
tion, actually almost imperceptible, would be consider 
ably: more substantial and objectionable were it not for 
the fact that the weight of the roll 22, instead of being 
substantially, directed upon the center of the rod mem 
ber 28, is substantially distributed, by the dual bearing ar 
rangement, along the lengths of the sleeve member 30 and 
the rod member 28. 
The preferred location of the bearings, giving rise to 

the-least deflection, can, at least initially, be determined 
mathematically, and thereafter be finally determined by 
actual tests, if necessary. In practice, a given complete 
rewind shaft assembly 20 may serve satisfactorily with 
reference to a limited range of weights and widths of 
rewindrolls; and, for each winding machine, several inter 
changeable rewind shaft assemblies of different sizes may 
be kept available to enable the winding machine to be 
used for a wide range of widths. and weights of rewind 
rolls. 
An important feature of this invention resides in the 

fact that the rod 28 is non-rotatable and that, with free 
running bearings, the sleeve member 30 is freely rotatable 
with the rewind roll 22. Under this arrangement, the 
rod 28 is not subjected to continuous-flexing in an infinite 
number of radial planes as is: true-in arrangements where 
in a shaft, somewhat comparable to the rod 28, is con 
tinuously-rotated during a winding operation. In arrange 
ments.according to this invention, the rod-28-deflects only 
in a single plane and the deflection is well within the 
resiliency limit of said rod so that the latter returns to 
its straight condition upon being relieved of the weight 
of a completely wound rewind roll. Thus, the rod 28 
suffers little. or no, fatigue. 
The deflection of the sleeves member 30 is so slight 

and so distributed alongits.length, that, despite its rota 
tion, it suffers a minimum of fatigue, not sufficient to be 
troublesome. 

It should be noted that the novel concepts involved in 
this development may be utilized in various other arrange 
ments without, however, departing from this invention 
as: set forth. in the following claims, 

I claim: . 
1: An anti-deflecting rewind shaft assembly for a wind 

ing machine, comprising a rotary cylindrical sleeve mem 
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ber adapted for the winding of web thereon, a shaft mem 
ber extending axially, through said sleeve member in 
spaced relation to the latter, a pair of bearings fixed in 
spaced relation to each other upon said shaft member 
at intermediate points on the latter, said sleeve member 
being rotatably carried on said bearings, and means effec 
tive at opposite ends of said shaft member for elevating 
the shaft assembly together with web material wound 
thereon; said sleeve member extending substantially be 
yond said bearings at its opposite ends, said bearings being 
adapted to oppose movement of said sleeve member lon 
gitudinally of said shaft member, and said sleeve mem 
ber comprising a cylindrical end member at each end 
thereof, each having an abutment portion at its inner 
end in abutment with the outermost side of an adjacent 
one of said bearings, and an intermediate cylindrical mem 
ber in abutment with the innermost side of each of said 
bearings and rigidly connected releasably to said cylin 
drical end members. 

2. A rewind shaft assembly according to claim 1, said 
sleeve member comprising cylindrical clamping mem 
bers in non-shifting association with outer peripheral por 
tions of said bearings, and tubular members rigidly inter 
connected with said clamping members in end-to-end 
coaxial relationship. 

3. A rewind shaft. assembly according to claim 2, said 
clamping members each comprising a pair of clamping 
elements which are inter-threaded to facilitate assembly 
and disassembly of said sleeve member. 

4. A rewind shaft. assembly according to claim 1, the 
connections of said intermediate-cylindrical member with 
said cylindrical end members being threaded connect 
tions, the tightening of which serves to hold said sleeve 
member against endwise shifting relatively to said shaft 
member. 
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