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2,623,245 

TOPROLL AND BEARING STRUCTURE 
THEREFOR 

Winslow S. Pierce, Jr., Dublin, and Frank H. 
Stearns, Meriden, N.H., assignors, by mesne 
assignments, to B. B. Sales Company, Lebanon, 
N.H., a partnership 
:Application July 30, 1948, Seria No. 41,556 

(C.19-142) 9. Claims. 

The present invention relates to top rolls of the 
type employed, in textile machinery, and more 
particularly to that type of top roll which coop 
erates with a rotatable bottom roll-in stretching 
and reducing the size of yarn threads which are 
passed between such rolls. 
As well known by those skilled in the art, one 

form of top roll is applied to a portion of a Spin 
ning frame, which provides a series of pairs of 
cooperating bottom rolls, between which top and 
botton rolls, lengths of fibrous material, in the 
form of threads or slivers, are adapted to be 
drawn, 
The lower or bottom rolls usually provide fluted 

or corrugated cylindrical surfaces, while the up 
per or top rolls: provide cylindrical surfaces cov 
ered with cots of cork or leather material, With 
reduced neck portions therebetween. The top 
rolls are usually arranged in pairs, and may be 
maintained in position to engage the lower rolls 
by means of cap bars which receive the opposite 
end portions of each pair of rolls. Usually, the 
intermediate neck portion of the top roll has a 
saddle member applied on the top surface of the 
neck, for the purpose of properly loading the top 
roll. The fibrous slivers are delivered to the op 
positely disposed top and bottom rolls, and are 
drawn therebetween, due to the fact that the bot 
tom roll is positively driven. - 

It has been found that the saddle member, 
while bearing upon the rotating top roll neck, will 
set upfriction between these two members, thus 
causing the opposite endportions of the top roll 
forcibly to engage the cap: bars or seats, conse 
quently causing wear: at the points of rotative:en 
gagement, to the end that the top rolls-employed 
heretofore were short-lived. In the past, various 
lubricating expedients have been employed to re 
duce the friction and heat set up by the saddle 
members. However, such lubricating expedients 
have not been successful for the reason that any 
excess lubricant delivered: to the top roll Will tend 
to work out to the cot:portions of the roll, thus 
ultimately coating the fibrous material as the 
Same is drawn between the top and bottom rolls. 
Furthermore, the presence of such free lubricant 
upon the rolls will enhance the tendency of the 
roll to collect various foreign substances such as 
lint, dust, or fly thereupon, with the result that 
the friction Will be increased, and the efficiency 
of the roll decreased. The collection of such for 
eign Substance upon the rolls often becomes so 
great that the rolls must be removed from the 
frames at frequent intervals for cleaning, even 
though the rolls, themselves, have not been ap 
preciably worn. 
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Also, in the past, many attempts have been 

made to construct top rolls with various types of 
anti-friction bearing devices, for the purpose of 
reducing the friction set up by the saddle mem 
bers. However, such bearing devices employed 
in the past soon became clogged with fly, lint, and 
other Such foreign Substances, to the end that 
the bearings proved to be of no appreciable ad 
vantage. Furthermore, in the past, no successful 
ineans for lubricating Such bearing devices was 
devised, and thus in practice, these anti-friction 
bearings were supplied with an inadequate or an 
excess supply of lubricant, with disastrous results 
in either event. 

It is, therefore, a primary object of the present 
invention to provide atop roll having a construc 
tion in which the. above noted shortcomings are 
eliminated. 
A more. Specific object of the present invention 

is to provide a top roll device having associated 
therewith an anti-friction bearing which is so 
Sealed that foreign substances cannot gain en 
trance therein. 
A further object, of this invention is to provide 

a top roll device with an anti-friction bearing 
unit so constructed that it may be readily lubri 
cated, but at the same time having means for 
preventing the escape of such lubricant. 
Another object of this invention is to provide 

a top roll, device having all of the advantages as 
above noted, and being designed in a manner 
Such that it inay be inexpensively manufactured 
and Serviced. 
With the above and other objects in view, as 

Will hereinafter appear, the invention comprises 
the devices, combinations. and arrangements of 
parts hereinafter set forth and illustrated in the 
accompanying drawings of a preferred embodi 
ment. Of the invention, from which the several 
features of the invention and the advantages at 
tained thereby will be readily understood by those 
skilled-in the art. 

Fig. 1 represents a front elevation view of the 
present invention as applied to a Spinning frame. 

Fig. 2 represents, on an enlarged scale, a longi 
tudinal Sectional view taken substantially, along 
the line. 2-2 of Fig.1. 

Fig. 3 represents a vertical sectional view taken 
Substantially along the line 3-3 of Fig. 2. 

Fig. 4 represents a side view of a pair of bear 
ing races which are employed in the present in 
vention. 

Fig. 5 represents a side view of a portion of one 
of the bearing races used in the present device. 

Fig. 6 represents an end view of that element 
disclosed in Fig.5. 
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Fig. 7 represents a side view of another bear 
ing race element used in the present invention. 

Fig. 8 represents a vertical sectional view taken 
substantially along the line 8-8 of Fig. 2. 

Fig. 9 represents a face view of a cup eiement 
lised in the present invention. 

Fig. 10 represents a side view of the cup element 
disclosed in Fig. 9. 

Referring particularly to Fig. 1, a top roll as 
Sembly, generally designated by the numeral 12 
and incorporating the present invention therein, 
is shown as being applied to a portion of a spin 
ning frame which provides a series of pairs of 
lower rolls which are designated generally by the 
numeral 3. AS is usual in such installations, the 
upper rolls 2 are maintained in position to en 
gage the lower rolls f3 by means of cap bars 4, 
4 providing seats in the form of vertically dis 
posed slots 5, 5 for receiving the end portions 
6, 6 of the top roll assembly. An intermediate 
neck portion of the top roll is adapted to have a 
Saddle bearing 7 disposed thereon for the pur 
pose of properly loading the roll assembly. As 
hereinabove noted, the fibrous slivers are adapted 
to be drawn between the upper and lower roll 
assemblies 2 and 3, of which only the lower 
rolls 3 are positively driven. 

Referring particularly to Fig. 2, the present 
top roll comprises a steel arbor structure 8 
having intermediate its end portions a hardened 
trough-shaped neck 9 about which a novel split 
ball bearing structure is adapted to be provided. 
More Specifically, this ball bearing unit comprises 
a Series of balls 20, 20 which encircle the groove 
9 in ball-to-ball contacting relation. In order 

to confine these balls about the neck 9 in this 
relation, there are provided a pair of hardened 
complementary race elements 2 and 22 (see Fig. 
3). These races are identical in structure, and 
each is provided with one-half of an inner cir 
Cumferential groove 23 which is particularly 
adapted for receiving the balls 20, 20. Cooperat 
ing with the races 2 and 22 is a second or aux 
iliary pair of hardened race elements 24 and 25 
which, like the race elements 21 and 22, are 
Similar to each other. As may be best seen in 
Fig. 2, all of the semicircular race elements 2, 22, 
24, and 25 are adapted to be assembled together 
in a manner Such that they form a substantially 
hollow cylindrical bearing-confining outer race 
ring which cooperates with the inner neck or race 
9 in confining the bearing balls 20, 20. 
Referring particularly to Figs. 4 to 7, inclusive, 

it is to be understood that the race elements 2, 
22, 24, and 25 are initially made as a pair of hol 
low cylindrical structures 27 and 28 which are 
illustrated in Fig. 4. A second step in the form 
ing of this composite outer bearing-retaining 
device is to form the groove 23 within the inner 
Wall portion of the cylinder 2. Upon the com 
pletion of this groove 23, the cylinder 27 is then 
fractured lengthwise of itself along a line 29, thus 
forming the two race elements 2 and 22. A final 
step in the preparation of these race elements is 
to fracture the cylinder 28 lengthwise of itself 
along line 29, thereby to form the auxiliary race 
elements 24 and 25. By thus forming a pair of 
initial cylinders 2 and 28, the above noted groove 
23 can be formed in the cylinder 27 with greater 
facility and accuracy than could be had if the 
cylinders 27 and 28 were formed as a single unit. 
However, the present invention also contemplates 
the idea of forming the race structure from a 
Single hollow cylindrical element which is there 
after fractured once lengthwise of itself thereby 
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4. 
to form two semicircular race elements rather 
than the four as above noted. 

After the races 2, 22, 24 and 25 are assembled 
about the bearing balls 29, 23 in a manner as in 
dicated in Figs. 2 and 3, a cylindrical sleeve 3) is 
fitted snugly over the peripheries of the race ele 
linent, thereby conpleting the ball bearing unit. 
In this connection it should be understood that 
the greatest diameter of the arbor unit fa is 
Slightly less than that of the inside diameter of 
the sleeve 30, so that the latter element may be 
shifted lengthwise of the arbor for the purpose of 
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properly positioning the sleeve in place over the 
Various race elements. 

Still referring to Fig. 2, it is to be particularly 
noted that the arbor 8 is provided with a pair 
of longitudinally spaced annular grooves 3, 3 
Which are disposed adjacent the neck portion 9 
for the purpose of receiving therein fange por 
tions 32, 32 of the race elements 2, 22, 24 and 
25. This particular construction is designed to 
prevent any lubricant from escaping from the 
ball bearing area, and also to prevent any foreign 
in atter from entering this area. Howevel, Sufi 
Cient clearance is provided between the inner 
peripheral portions of the fanges 32, 32 and the 
circumferential grooves 3 , 3, in order to prevent 
excessive engagement between these elements. 
These flanges 32, 32 also function to stiffen their 
respective raceway eleinents which are con 
Structed with thin wall portions so as to maintain 
the outside diameter of the bearing unit at a 
ninimum figure. 
Longitudinally disposed within one end portion 

of the arbor 8 is a bore 33 which communicates 
With the ball bearing area by means of a sub 
stantially radially disposed conduit; 3d. The 
Outer portion of the bore 33 is provided with a 
lubricant valve so that the ball bearing area, may 
have lubricant periodically fed thereto. More 
Specifically, this valve comprises a cylinder mem 
ber 35 having apertures 36 and 3 formed in the 
Oppositely disposed end walls thereof. Disposed 
Within the cylinder 35 is a coil spring 38 which is 
adapted to force a ball 39 over the aperture 37 
for the purpose of preventing the egress of lubri 
cant from the bore 33. From this, it is to be un 
derstood that although such a valve will prevent 
the egress of lubricant from the bore 33, it will, 
at the same time, permit lubricant to be forced 
into the cylinder 35, and ultimately into the ball 
bearing area by way of the conduits 33 and 34. 
At either side of the neck portion of the arbor 
8 there is provided an annular flange 40, 40 hav 

ing an outer diameter, as hereinabove noted, 
slightly less than the internal diameter of the 
sleeve member 30. These flange portions 40, 40 
are adapted as abutment members, against each 
of which is positioned an annular guard member 
4t, 4. Each of these guard members is adapted 
to be force-fitted over the arbor so as intimately 
to engage its associated flange member 40. When 
each of the guard elements 41, 4 is so positioned, 
the peripheral portion thereof overhangs a re 
Spective end portion of the sleeve member 30, 
thereby to Seal the bearing area. Also, in corre 
Sponding relation with each of these sealing units. 
there is formed a circumferential groove 42 about 
the sleeve S8. Referring particularly to Fig. 2, it 
is to be understood that each of the sealing units 
4, 4 has its free end portion Overhanging the 
center portion of a respective one of the grooves 
42, 42, therely to form a roo: structure over a 
portion of each greave. ::xperience has shown 
that such an overhanging roof structure will pre 
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vent foreign matter in the form diffy, from work 
ing its way between the slight clearance afforded 
between the guard elements-4i, 4 and the sleeve 
30. Instead, the fly will drop within the grooves 
4242 where it will become intermatted and there 
after be thrown from the periphery of the sleeve 
as the same is rotated or vibrated during the Op 
eration of the top roll. 
:Still referring to Fig. 2, there is provided about 

the periphery of the arbor 8 and adjacent: a re 
spective: one of the end portions of the sleeve -3, 
a groove. 3. In the: event that some fiya mate 
rial does work its way past each."of the Sealing 
elements A, ill it will be: deposited within the 
grooves, 43,43. It is within the contemplation of 
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the present invention that this smallamount of 
fly. Will, due to the rotation"of-the-arbor 8, tend 
to become internatted and thus forman anna, 
ring of fly, The fiy, by thus forming in? Such a 
ring, will not tend to work its way into the-grooves 
3,3, andlini fact, this fly airing willfunction: as 
a Secondary seal: to prevent-any: excess' oil. Which 
may Work its Way around the groove 3, fron 
passing: outwardly fron between the guard ele 
ments 24, A.; and the end portions of the sleeve 
30. These annular rings of fly material may be 
readily, and periodically removed from: the bear 
ing units whenever the non-metallic: cots are re 
placed on the arbor, as Will be hereinafter de 
Scribed. 

After the above described split bearing has 
been properly assembled about the neck portion 
of the arbor 8, a pair of cots-, -i may then he 
provided upon the opposite end or roll portions of 
the arbor. These cots may be fabricated of cork, : 
asbestOS, or other Similar material, and each of 
them is shaped in the form of a hollow cylinder 
Which may be force-fitted over an end portion of 
the-arbor. In Order. to insure...that these cot ele 
ments" will not-work. loose off the arbor, adhesive 
naterial may be. applied, between the inner 'cot 
surface and the periphery, of the arbor element. 
The present cot, elements are conventional inna 
ture, and whenever they become worn, they may 
e readily removed from the arbor f3 by "cutting 
them away from the arbor. surface. Thereafter, 
fresh cot elements, may beforce-fitted in place. 

Referring particularly to Figs. 31, and 2, it is to 
be understood that the end-portions 6, 26 of the 
arbor are each provided with a cylindrical bear 
ing member 45, 45 which is fabricated of a resin 
ous synthetic material. More specifically, this 
material is of a conventional type which is char 
acterized by its great porosity, and thus, the bear 
ing elements 45, 45 may be saturated with a lubri 
cating medium and thereafter force-fitted over 
the roll ends 6, 6. In this connection, it should 
be pointed out that such bearing elements 45, 45 
could not successfully be used on top roll devices 
heretofore employed, for the reason that they 
WOuld be short-lived, due to the high frictional 
forces Set up on the bearings by the saddle mem 
ber. However, by utilizing a ball bearing element 
of the present type between the saddle and 
the roll proper, the amount of friction between 
the end portions of the roll and their respective 
bearing seats 5, 5, has ben reduced to a de 
gree that synthetic bearings, such as elements 
45, 45, may be successfully employed on the rol. 
As hereinabove noted, the saddle bearing it is 

adapted to rest upon the upper surface of the 
sleeve 30 and thus, in the present invention, the 
sleeve 30 has a reduced central portion 46 which 
is adapted to receive the saddle bearing 7, and 
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shoulders547, Tiformed on thesleeve function as 
guides for the saddle element. 
Thus, from the above, it is to be understood 

that the present top roll assembly is provided 
with an efficient-anti-friction bearing unit. Which 
is sealed in a manner which precludes the poSSir 
bility of any foreign matter gaining entrance into 
the bearing area. Furthermore, this bearing unit 
is provided with means whereby it may be proper 
ly lubricated without any danger of having the 
lubricant work its way out upon the roll cotS. 
Those skilled in the art will readily appreciate 
that the novel Split ball bearing Structure emi 
ployed in the present top roll assembly permits 
the bearing-area, to be effectively. Sealed in a man 
ner which not only makes for a highly efficient 
seal but which also makes for inexpensive manu 
facture and maintenance. 
We claim: . 

'1. In a top roll of the character described, com 
prising, a unitary arbor having longitudinally 
Spaced roll portions formed integrally therewith, 
and a reduced neckportion between the roll por 
tions, a unitary cylindrical sleeve surrounding 
Said neck portion and having an internal diam 
eter greater than the diameter of the airborro 
portions, rotatable bearing elements disposed be 
tween said sleeve and the arbor neck portion, 
Sealing means disposed at the Opposite end por 
tions of said sleeve, and cooperating with the 
adjacent "ends of Said roll portions, and a cot 
element Surrounding each of said roll portions. 

2. In a top roll of the character described, com 
prising, a unitary arbor having longitudinally 
Spaced roll portions and a reduced neckportion 
between the roll portions, a unitary cylindrical 
Sleeve Surrounding Said neckportion, rotatable 
bearing elements disposed between said sleeve 
and the arbor neckportion, means carried by 
Saidarbor and cooperating with the opposite end 
portions of said sleeveso as to seal over the bear 
ing Space between Said sleeve and the arbor 
neckportion, a lubricant Supply conduit formed 
within said arbor and leading from one end por 
tion of Saidarbor to the bearing Space, and a one 
Way acting Valve aSSociated with Said conduit and 
disposed within said end portion of Saidarbor. 
'3. In a toproll of the character described, com 

prising, "a, unitary arbor having longitudinally 
Spaced roll portions and a reducadneckportion 
between the roll portions, an outer race ring 
having an internal diameter less than the outer 
diameter of the arbor roll portions, rotatable 
bearing elements disposed between said outer 
race ring and the airbor neck portion, Sealing 
means disposed at the opposite end portions of 
Said Outer race ring, and cot elements surround 
ing each of the arbor roll portions. 

4. In a top roll of the character described, com 
prising, a unitary arbor having longitudinally 
spaced roll portions and a reduced neck portion 
between the roll portions, a pair of semicircular 
elements disposed together So as to form an outer 
race ring Surrounding the arbor neck portion, 
rotatable bearing elements disposed between said 
arbor and said outer race ring, a cylindrical sleeve 
Surrounding Said race ring, and means disposed 
between the opposite end portions of said sleeve 
and Said arbor for Sealing over the area, between 
Said Sleeve and Said arbor. 

5. A bearing structure, comprising, a solid 
arbor having an annular ball groove at its middle 
portion, and integrally formed flanges on either 
side thereof, a pair of semicircular elements dis 
posed together So as to form an Outer race ring 
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surrounding the grooved portion of Said arbor, 
with each element of said race ring being pro 
vided about its inner surface with a continuous 
semicircular ball groove, a plurality of balls dis 
posed between said race ring and said arbor and 
within said two ball grooves, a cylindrical sleeve 
surrounding said race ring to hold said elements 
together, and means disposed between the Op 
posite end portions of said sleeve and the flanges 
on said arbor for sealing over the area between 
said sleeve and said arbor. 

6. A bearing structure, comprising, a Solid 
arbor having an annular ball groove at its middle 
portion, and integrally formed flanges on either 
side thereof, an outer race ring surrounding the 
grooved portion of said arbor, Said outer race 
ring being formed from a pair of hollow cylin 
drical elements which have been fractured lon 
gitudinally of themselves thereby forming four 
semicircular elements, an inwardly extending 
flange formed about each of the opposite end 
portions of said outer race ring and being re 
ceived within a respective one of a pair of an 
nular grooves formed around said arbor on Op 
posite sides of said ball groove, said race ring 
being provided about its inner surface with a 
continuous annular ball groove, a plurality of 
balls disposed between said race ring and said 
arbor and within said two ball grooves, a cylin 
drical sleeve Surrounding Said race ring thereby 
to hold said four elements in their proper posi 
tions, and means disposed between the opposite 
end portions of said sleeve and the flanges on 
Said arbor for Sealing over the area between Said 
sleeve and said abor. 

7. A bearing structure, comprising, a solid ar 
bor having spaced flanges on either side of a 
central portion, a pair of thin semicircular ele 
ments disposed in Opposite relation so as to form 
an outer race ring surrounding said central por 
tion of said arbor, an inwardly extending stiffen 
ing flange formed about each of the opposed ele 
ments of said outer race ring, each flange being 
received within an annular groove formed around 
said arbor, said race ring being provided about 
its inner Surface with a continuous annular ball 
groove, a plurality of balls disposed between said 
race ring and said arbor and within said ball 
groove, a cylindrical sleeve surrounding said race 
ring, and means disposed between the opposite 
end portions of said sleeve and the flanges on 
said arbor for sealing over the area, between said 
sleeve and said arbor. 
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8 
8. A bearing structure comprising a solid arbor 

having spaced grooves on either side of a central 
portion, a pair of thin semicircular elements dis 
posed in opposite relation so as to form an outer 
race ring surrounding said central portion of Said 
arbor, an inwardly extending semiannular stiffen 
ing flange formed about each of the opposed ele 
ments of said ring, each flange being received in 
one of said grooves, rotatable bearing elements 
disposed between Said arbor and said race ring, 
and a cylindrical sleeve surrounding said ring to 
hold said elements together within said grooves 
With their flanges in abutting relation. 

9. A top roll mechanism comprising in com 
bination a pair of slotted guides mounted in 
Spaced relation, a unitary arbor extending be 
tWeen Said guides and providing reduced end por 
tions and longitudinally Spaced roll portions with 
a reduced neck portion therebetween, an outer 
race ring surrounding said neck portion, rotat 
able bearing elements disposed between said neck 
portion and said outer race ring, a pressure ex 
erting member cooperating with said outer race 
ring, and bearing sleeves mounted on said re 
duced end portions of said arbor, and turnable 
therewith, With each bearing sleeve being com 
posed of lubricant impregnated material the out 
Side of Which is freely received in one of said 
slotted guides. 

WINSLOW. S. PIERCE, JR. 
FRANK H. STEARNS. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
777,243 Clark -------------- Dec. 13, 1904 
949,504 Sexton ------------ Feb. 15, 1910 

1,147,116 Nice -------------- July 20, 1915 
1,187,993 Houghton --------- June 20, 1916 
1,665,136 Lauffer ------------- Apr. 3, 1928 
1,747,867 Gregovsky --------- Feb. 18, 1930 
1927,523 Mitchell ----------- Sept. 19, 1933 
2,256,193 Cobb -------------- Sept. 16, 1941 
2,405,122 Firth --------------- Aug. 6, 1946 
2,469,483 Strong ------------ May 10, 1949 

FOREIGN PATENTS 
Number Country Date 

75,916 Sweden ------------ Nov. 22, 1932 


