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This invention relates to the manufacture of paint
rollers and the like and particularly to a method and ap-
paratus. for inverting and mounting the sleeves of knitted

pile fabric onto hollow cores to form: the paint rollers.

A common method used in the manufacture of paint
roller is to helically wind a strip of knitted pile fabric onto
a hollow core which has been previously coated with ad-
hesive.
consuming but, in addition, may result in a non-uniform
coverage of the core inasmuch as spaces may-occur be-
tween the windings of the strlp of knitted pile fabric. In
addition, paint rollers made in this manner may cause
uneven application of paint. Tt has been more recently
suggested that a seamless tubular sleeve be.used which
has substantlally the same diameter as the core. = Such
roller is shown, for example, in the patent to Schmidt
2,704,877, dated: March 29, 1955, titled “Process and
Machine for Treating and Sheanng Fabric Sleeves Hav-
ing a Nap.” The sealless knitted tubular sleeve may be
made on machines-such as that shown in the patent to
Moore 1,849,466, issued March 15, 1932. The pile is
formed by knitting fibers ‘into the stltches of the base

2

~ pushing successwely portlons of the sleeve along the

outside of the tube. - The inverting of the sleeve onto the

‘tube is accomplished in short successive strokes, where-

.- by the sleeve is gathered and the gathered length of the

sleeve, after’inverting;- is much less than the length of
the sleeve prior to mvertmg After the sleeve has been

_inverted onto the tube, it is mounted on a hollow core
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Such a procedure is not only costly and time- -
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- fabric as the fabric is being knitted. Sleeves knitted.on .-

such machines are formed with the nap or pile on the in-
terior of- the sleeve.
verted and mounted onto cores-to prov1de paint rollers.
In the handling of such sleeves numerous- problems are

'presented because -of the tendency of the knitted ‘sleeves.

to grip the core when it is attempted to shde the sleeve
over the core.-

The base fabric of the pile sleeve is, relatively elastlc,'

The sleeves must therefore be-in-.

40

of rigid or semi-flexible material by passing the “core
through the tube on which the sleeve has been ‘inserted;

and, as the core reaches the eénd of the tube, simultane-:
ously- gripping the end of the sleeve and the core and
pulling- the sleeve off the tube onto the core. In the
gathered condition, the pulling of the sleeve off the tube
and onto the core is facilitated. The length of the
core is substant1ally the same as the length of the sleeve
prlor to inverting.  Both the tube onto which the sleeve
is inverted and the core onto which the sleeve is mounted
have a greater diameter than the base fabric of the sleeve
in its untensioned state.

The apparatus for performing the method comprises an
inverting machine and a transferring and mounting ma-
chine. - The inverting machine comprises a hollow man-~
drel onto which a transfer tube is mounted and through
which the knitted sleeve is initially passed. The means .
for successively pulling the sleeve onto- the transfer tube
comprises a pair of jaws which are reciprocated. to al-
ternately grip successive portions of the sleeve and move
them along the tube. The passing of the sleeve through
the hollow mandrel and-the gripping and reciprocating
movement of the jaws are controlled by automatic means.
The apparatus for transferring the sleeve from the trans-

. fer tube to the paint roller core comprises means for suc-

cessively feeding the cores through a second hollow man-
drel onto- which the tube with the inverted sleeve is

-mounted. The apparatus also includes means for feed-

ing paint roller cores in succession’ through the second
hollow mandrel.  Means are provided for gripping the
sleeve and core to strip the sleeve from the transfer tube
onto. the paint roller -core,
of jaws.- In addition, means are provided: for insuring
that the end of the sleeve is positively transferred from

" the tube to the core.." The apparatus also includes means

~and in the size under consideration, the fibers of the pile .

are qulte long and 1ntermmgled so that substantlally the
entire interior of the sleeve prlor to inverting is filled with
pile fibers. Accordingly, it is difficult, if not impossible,
to insert any tools or devices into the sleeve to facilitate
inverting the sleeve without damaging the sleeve.  After
the sleeve is inverted, it must be mounted on a core and,
unless the fibers are sealed to the base fabric, they may
be -easily pulled out of the base fabric. . The sleeve under
consideration may be approximately two inches in diam-
eter and of any length, for example, forty-eight inches.

1t is therefore an object of this invention to provide a
method and apparatus for inverting the Knitted. sleeves
and mounting the inverted sleeves on cores.

It is a further object of the invention to prowde ap-.

paratus which: is sem1-automatlc in operation and re-
qulres a minimum of supervision by-an operator. :
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It is a further object of the invention to provide: a:

method and apparatus for- mounting inverted sleeves' on
cores wherein the sleeve is not only adhered to the core

but, in addition, the plle ﬁbers are embedded in the base» .

" fabric.

sleeve within -a hollow tube and inverting the . sleeve
around the outside of the tube by-puiling one end portlon

85

Basically, the method compnses posmomng the kaitted '
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of the sleeve around the end of the tube and thereafter -

for automatically applying-adhesive to the cores. The
entire cycle of the transferring and mounting apparatus
is controlled by the movement of the cores in succession..
The adhesive which is applied to the core prior to the
mounting of the pile fabric sleeve on the core not only
serves ‘to adhere the sleeve to the core, but, in addition,
locks the pile fibers in the base fabric and prevents them
from being pulled out of the sleeve.

In the drawings: i

Fig. 1 is a perspective view-of the knitted sleeve prior
to mvertmg

Fig. 2 is a fragmentary sectional view of the sleeve
as mounted on a core.

Fig. 3 is a diagrammatic view showing the mvertmg
of the sleeve and transferring of the sleeve onto the core.

Fig: 4 is a part sectional elevational view of the man-

60 ,:drel which is used in inverting the sleeve.

Fig. 5 is a part sectional elevational view of the tube
which is used in inverting the sleeve. .

- Fig. 6 is a fragmentary part:sectional view of the ap-
paratus for inverting the sleeve, showing the position of
the sleeve -at the beginning of the mvertmg operation.
‘Fig. 7 is a part sectional-elevational view of the ap-

- 'paratus for mvertmg the sleeve..

Fig. 8 is a’'part sectlonal plan view of the apparatus

»shown in Fxg 7.

Fig. 9 is a secnonal view taken along the lme 9—9

in Fig, 8.
. Fig. 10 is a part sectmnal elevat10nal view of the ap-

This means includes a palr -
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paratus for transferring the inverted sleeve onto a core.

Fig. 11 is a part sectional end view of the apparatus
for feeding cores successively.

Fig. 12 is a fragmentary sectional view taken along
the line 12—12 in Fig, 14. ) o

Fig. 13 is a fragmentary plan view-of the portion: of
the apparatus for guidirig the cores.

Fig. 14 is a sectional elevational view of & portion of
the apparatus shown in Fig. 10 on an enlarged scale.

Fig. 15 is an clevational .view on an ealarged scale
of the -transferring portion of the apparatus shown in

Fig. 16 is a sectional view taken along the line 16—16
in:Fig. 17.

Fig. 17 is an end view of the appardatus for applying
a coating of adhesive to the cores.

Fig. 18 is a sectional view takén along the line 18—18
in'Fig. 10.

Fig. 19 is a fragmentary end view of the apparatus
shown in Fig. 16.

Fig. 20 is a diagrammatic wiring diagram of the cir-
cuit for controlling the operation of the apparatus for
inverting the sleeve.

Fig. 21 is a diagrammatic wiring diagram of the cir-
cuit for contrelling the apparatus for transferring the in-
verted sleeve to the core.

Fig. 22 is a fragmentary part sectional view on an
enlarged scale of the apparatus shown in Fig. 15.

Referring to Fig. 1, the slesve S has been knitted on
a knitting machine as heretofore set forth and comprises
a base fabric 3¢ and a pile 31. The base fabric 3¢ and
the pile 31 may be made of natural or synthetic fibers
such’as wool, cotton, mohair, rayon, nylon, dynel and
the like, or mixtures thereof. As knitted, the pile fabric
extends inwardly from the base fabric of the sleeve and
is. of 'such a length that it substantially fills the interior
of the sleeve. The pile fibers are intermingled and in-
variably some of the fibers are unconnected to the base
fabric. The entire sleeve is relatively limp and flexible
and the base fabric has a substantial elasticity longitudi-
nally and transversely. The pile fibers are mechanically
held in the base fabric by the stitches of the knitted base
fabric and may be pulled out of the base fabric unless
they are locked into the stitches by a subsequent oper-
ation as presently described. :

As shown in Fig. 2, after the sleeve 'S has been in-
verted, it is mounted on a paint rollér core 32 of rigid
or semi-flexible material such as plastic, paper, metal or
cloth., A layer of adhesive is provided between the base
fabric 30 and the core 32. The pile fabric may theén be
combed and sheared providing a uniform pile, which
makes the roller satisfactory for use in the application
of paint. )

The basic operations required for inverting and trans-
ferring the sleeve are shown diagrammatically in Fig.
3. As shown in Fig. 3, the sleeve S is positioned within
a bollow transfer tube 33 Which is mounted so that the
interior surface thereof is unobstructed to receive the
sleeve S. The end of the sleeve S is turned over the end
of the transfer tube 33 onto the outer surface thereof
and the turned-over end of the sleeve is then pulled to
thus invert the sleeve from the interior of the transfer
tube 33 onto the outer surface of the transfer tube 33.
In order to invert the sleeve, a pair of reciprocable jaws
34 are caused to grip and slide successive porticns of
the sléeve from the interior onto the outer surface of
the transfer tube 33 in the direction of the arrow. The
transfer tube 33, with the inverted sleeve thereon, is then
positioned ‘in. the path of the core 32 and the core 32
caused to move relative to-the tube 33 and through the'
tube 33. As the coré 32 passes through the tube 33, a

portion of the inverted sleeve S is pulled off the tubs 33

onto’ the coré 32, and thereafter the core 32 and the
sleeve S are caused to move relative to the tube 33 to
transfer the sleeve S from the tube 33 to the core 32.
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The core 32 is preferably coated with an adhesive on
the outer surface thereof prior-to its passage through
the tube 33. . o

The knitted sleeve S, wher in an untensioned condi-
tion, has a diameter less than the outer diameter of the
tube 33 or the core 32 on whish it is to be mounted.
The tube 33 has an outer diameter greater than the out-
er- diametér: of the -coré 32. Thus, the sléeve S is ten-
sioned -or expanded when it is invertéd onto the tube 33,
and thereafter caused to contract when it is pulled frosm
the tube 33 onto the core 32.

Because of the inherent tendency of. a- knitted slecve
to grip a member positioned within the sleeve, it is pref-
erable to gather the sleeve S onto. the tube 33 as it is
inverted so that the gathéred length théreof is substan-
tially less than the original length. For example, the
sleeve S may be approximately forty-eight inches in
length prior to inverting and may be inverted and gath-
ered onto a tube 33 of approximately eighteen inches in
length. The inverted sleeve of this dimension in  the
gathered condition ‘can-then be slid onto a core of about
forty-eight inches in length with much less difficulty than
would be the case if the sleeve were not in a gathered
condition. .

As shown in Figs. 4 and 5, the transfer tube 33 onto
which the sleeve S is'invertéd as designed so that it can
be removably miounted on thé inverting apparatus and
also on the transferring apparatus in such a manner that
it is rigid and, in addition, thé interior thereof is general-
ly unobstructed. In order to accomplish this, a hollow
mandrel 35 is provided which has approximately the
same outer diameter as the inner diameter of the tube
33. The tube 33 is slipped over the mandrel 35 and
held in position by a stop 36. The interrelationship of
the sleeve S, tube 33 and hollow mandrel 35 during the
inverting is shown. in Fig. 6. The sleeve S fits loosely
within the hollow méandrel 35 and the end thereof has
been turned over and onto the tube 33. The pile 31 of
the sleeve S fills substantially the entire “interior of the
sleeve. . S i

As shown in Fig. 7, ‘means is provided for positioning
the sleeve within the hollow mandrel. This includes
pneumatic cylinder motor 57 positioned at one end of
the hollow mandrél 35 with the piston rod 58 thereof ex-
tending coaxially of the mandrel 35. The end of the

piston rod 587is provided with a hook 59, whereby when

the cylinder is actuated; the roéd 58 moves -through the
mandrel 35 bringing the hook into position adjacent the
opposite end of the mandrel. The end of the sleeve S
is then attached to the rod by means of the hook 58,
and. when the cylinder is actuated to retract the rod,
the sleeve is pulled through the mandrel 35 intc proper
position within the mandrel for inverting. The end of
the sleeve S is then-manually turned or pulled over the
edge of the tube 33 onto the outer surface of the tube
33 (Fig. 6). 1In order to inveri the sleeve onto the tube
33 and simultaneocusly gather the sleeve fo provide a
shorter effective length, there is provided in conjunction
with the mandrel 35 a pair of jaws 34 which aré mount-
ed for reciprocating movement in a path paraliel to the
axis of the mandrel 35. i

As shown in Fig. 9, the jaws are mountéd at one end
within a housing 46 which slides within upper and lower
channels 41 and 42, respéctively. Channels 41, 42 extend
zlong one side of mandrel' 35 in parallel spaced relation
thereto. - The housing 40 includes side plates 43, 44
which form the side walls thereof and upper and lower
plates 45, 46 which form the top and bottom walls there-
of.” In addition, bearing blocks 47 are mounted on the
plates 45 and 46 and are adapted to ride on the changals
41, 42 to guide the housing 4§ in its movement along the
chanhels. ' The jaws 34 are pivotally mouated in the side
walls ‘43, 44Dy pins 48, A spring 49 extends between
the jaws ‘and tends to maintain them in separated- posi-
tion. . The opening and closing of the jaws is- controlled

-



By a pneumatlc motor 50 posrtroned ‘on the one “end of
the housing and bavinga-bevelled end 51 on the. piston

" rod. thereof which when “ac tuated engages the bevelled
ends 52 of the jaws 34 w1th a camming action'and ¢auses
“the jaws to close into gripping relationship around the -

tube 33 as shown in dotted lines.in Fig. 7.

The operation of the motor 50 is controlled. by a sole-
noid actuated ‘valve 53 which is of the well-known type
including two solenoids. The ‘construction of the valve
_is such that a-momenfary electrical 1mpu1se will cause
the valve to be actuated. Momentary energization of one
solenoid will move the piston rod in one- direction and
momentary. energrzatlon of the other solenoid will move
the piston rod in the. opposite direction. ~The movement
of the housing 40 in guide channels 41, 42 along a path
parallel to the axis of the mandrel 35 is provided by a

poeumatic cylinder 38 mounted at one end of the channels .

41, 42 and having the piston rod 39 thereof connected to
the housing 40. The operation of the pneumatic cylinder
38 is controlled by a valve 54 similar to the valve 53. Air
is supplred to the ends of the cyhuders through suitable
openings, for example, as shown at 55 in Fig. 8. .

After the sleeve S has been placed in posrtron within
*:the- hollow mandrel 35 and the end -thereof has been
turned over onto the transfer tube 33, the 1nvertmg mecha-
nism is actuated causing the jaws 34 to grip the sleeve,
as shown in Fig. 8, and the jaws are moved to the dotted
line position shown in Fig. 8. By this movement, a por-
tion of the sleeve S is inverted onto the transfer tube 33.

The grip of the jaws 34 is then released, and the jaws

are returned to the initial posmon wherein they are
again caused to close and grip the sleeve and thereafter
move to the dotted line position causing more of the
sleeve to be inverted onto the tube 33. The successive
opening and closing of the jaws and movement thereof

axially of mandrel 35 is continued until the entire length

of the sleeve has been inverted onto the tube 33.. Each
time the sleeve is gripped and moved by the jaws, an

2,044,588

- The apparatus for transferrmg ‘the sleeve, whrch has

“been ‘inverted ‘onto’the tube 33, from the tube. 33 to. a

" paintroller core 32 is shown in Fig. 10. ‘A hopper 66 is

prov1ded for feeding cores:32 to an endless conveyor 67
in the form-of a chain trained over sprockéts 68 and
69. The chain 67 is provided with outwardly projecting
tabs 79 which are adapted to contact 'a core 32°and strip

__it'from the lower part of the hopper 66.- In order to facili-

10

- tate feeding of the cores, the hopper 66 is mounted on
springs- 151 and’'a vibrator 152 is mounted ona hopper

to contmuously vibrate the hopper. .~
° As shown-in Fig. 11, the hopper 66 has the sides 71
thereof -tapered downwardly so that the cores 32 therein

- are caused by gravity to be fed one by one onto the
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additional portion of the sleeve is- pulled over-onto the -

" tube 33 and the portions of the sleeve previously inverted
are pushed along the length of the tube causmg them
to ‘gather.

As previously set forth ‘the* length of the tube 33 is
preferably less than the length of the sleeve S prior to
inverting whereby the sleeve' is gathered; as’shown by
broken lines in Fig. 8, onto the tube 33." For example,
the initial length of the sleeve S may be forty-eloht inches
while the length of the tube :3 is eighteen inches. The
inverting operatron could be accomplished; for example, in
six successive eight-inch movements of the jaws:

In the apparatus shown, the entire movement of the

jaws is automatic and is controlled by microswitches 6¢,.

€3 positioned at one end of the path of movement of j jaws
34 and microswitches 61, 62 posrtloned at the other end
of the path of movement of the jaws. At the begmmn&,
of the inverting cycle, a main switch - (not shown) is
closed which actuates the valves 53 causing the motor 50
to close the jaws 34 around the sleeve.- -The closing’ of
the jaws causes-a rod 56, mounted at the bevelled end
51 of the piston rod of motor 50, to contact the switch
63. This switch actuates valve 54 causing the cylinder
38 to move the jaw housing 40 along the léngth of the
channels 41, 42, As the rod 39 which moves the housing
40 nears the end of its stroke, the housing 40 contacts
switch 61 which actuates valve 53 to cause the jaws to
open by actuating the ¢ylinder 50. -The opening of the
jaws causes the rod 56 to contact switch 62 which actu-
ates the valve 54 to cause the cylinder 38 to return the

40
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conveyor-67. - The lower portion of the hopper includes
spaced vertical sides 72 at éither end of the hopper for
guiding the cores 32 singly onto the conveyor ‘As shown
in Fig. 13, side rails 73, 74 are positioned to’ guide each
core 32 as it is stripped and moved along by the tabs
79 of the conveyor 67. The distance between the rails
73, 74 is sufficient to provide clearance for the tabs 70
which are preferably of greater width than the diameter

_of the cores 32.° In order to maintain the core 32 cen-

trally of the rails 73, 74, small arms-75, 76 are pivotally
connected adjacent and at spaced points along the length
of the rails 73, 74, respectively, and have their ends there-
of extending inwardly into the paths of the cores 32.
Springs 77 act on the arms 75, 76 and tend to keep the
ends thereof in inwardly extending position (Figs. 12, 13
and 14).

As each core is strrpped from the hopper, it is caused
to pass through a tube 80 and an elongated collar 79
which is telescopically mounted on tube 80. The collar
is maintained in outwardly extending position at one
end-of tube 8¢ by a spring 82 positioned between the collar
79 and a fixed support 83 on which tube 80 is: mounted.
As the core 32 passes through the collar 79, the tab 70
on the chain 67 contacts a flange 84 on the collar 79 and
moves_the collar along the path of movement of the core - .,
32 against the action of the spring 82. ‘The’ movemeutvof g
the: collar 79 causes the collar to engage an arm 85 of -
switch 86, which controls the opération “of the apparatus.
for transferring the sleeve to the core, as presently de-
scribed. After-the tab 70 clears the. collar, the sprmg

:82 returns the collar to its: original position. . -

- 'Each core is moved through the apparatus by a suc-' '
cessive core being stripped from the hopper. 66 and is
guided through the tube 80 to an adhesive applying station

‘87 where a layer of adhesive is applied to the outer sur-

face of the core.
Referring to Figs. 16, 17 and 19 the adhesrve-applymg
apparatus includes a head 88 which is provided with an

- - opehing 89 therethrough having substantially: the same
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jaw housing 49 to its.original position: ~ As the jaw hous-. :

ing 40 returns to its original position, the housing con-

tacts switch 60 which actuates valves 53-to again close

the jaws. The cycle is then repeated by the operation of-

the switches until terminated by a timer which, in the case

of the forty- elght inch length sleeve, stops the operatlon of

the jaws after six successrve movements, -

70

7%

_pressure.

diameter-as the external diameter of the cores 32 which
are passed therethrough. The head 88 is provided with
channels 98, 91 communicating with:-an_annular channel
92 which, in turp, is c¢onnected to the interior surface

_of the opening 89 by a multiplicity of crrcumferentlally

spaced radial holes 93. . The channels 99, 91 are con-
nected together by a single pipe 94 whrch in turn, is
connected by a pipe 95 to a source 96 of adhesive 'under
" A valve 97 may be positioned in the pipe 95
to control the flow of adhesive to the head 88.  The flow
of adhesive may also be by gravity.

As the core 32 is passed through the head 88 ad-
hesive is applied to the outer surface thereof through the
holes 93. " In order to distribute the adhesive on the outer
surface of the core, an annular ring 98 of flexible material
such as neoprene is provrded at the outlet of the openmg
89.  The ring is held in proper relation to.the . opening
by. means of a metal ring 99 held in.position .by. screws
160. The flexible ring 98 is ‘of slightly less diameter than
the outer diameter of the core-32: and is. _provided with
a multiplicity of serrations 101, whereby when the core
32 passes through the flexible ring, the adhesive is equally
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7
distributed over the outer surface of the core, but the
adhesive is not completely removed therefrom. The flow
of -adhesive rearwardly of the head 88 is prevented by an
annular gasket 15¢ at the inlet of the opening 82. (Not
shown in Fig. 17.) .

Referring again to Fig. 10, as the core 32 having a
layer of adhesive on the outer surface thereof is pushed
further along, it passes through a hollow mandrel 182
positioned in the path of the core. - -The interior surface
of the hollow mandrel 62 is formed with inwardly di-
rected projections 122 which keep the adhesive coated
core 32 from coming into face-to-face contact with the
surface of the mandrel 102 (Figs. 18, 22). The projec-
tions are preferably in the form of small dimples or in-
dentations which are spaced circumferentially and longi-
tudinally of the mandrel. For example, three projections
122 are preferred circumferentially. In a mandrel which
is eighteen inches in length, the projections 122 are pref-
erably spaced longitudinally .approximately six inches
apart and ‘inwardly from the ends of the mandrel. The
transfer tube 33 onto which the sleeve has been previously
inverted is positioned over the hollow mandrel 102 and
is held in position thereon by a radial projection 183 on
tube 33 which engages with a hook 184 on the mandrel
162, as shown in Fig. 15.

As further shown in Fig. 10, the end of the sleeve on
the tube 33 is first pulled manually off the tube, bringing
it into position for contact with the end of the core 32
as the core moves through the hollow mandrel 102.
When the end of the core and the end of the sleeve are
aligned, a pair of jaws 105 is caused to grip the sleeve
and the core; and the jaws are then moved in a path
parallel with the axis of the hollow mandrel 182, there-
by pulling the sleeve and core and transferring the sleeve
from the tube 33 to the core 32.

The jaws 105 are mounted in a housing 106 of the
same construction as that used in the apparatus for in-
verting the sleeve (Figs. 8, 9). The opening and closing
of the jaws 105 is provided by a pneumatic motor 17

. which, in turn, is-controlled by a solenoid operated valve
108, as shown in Fig. 15. The jaws are moved in a
path parallel to the axis of the hollow mandrel 182 by a
pheumatic motor 189 which, in turn, is controlled by a
solenoid actuated. valve 110.

In order to facilitate the transfer of the sleeve from
the transfer tube 33 to the core 32, .a pusher bar 111
may be provided for pushing the end. of the sleeve off
the tube 33.  "As shown in Figs. 15 and 18, the ends of
the pusher bar 111 encircles the tube 33 and is provided
with a slot 112 to permit clearance with.the radial pro-
jection 103 .of the tube 33. Near the end of the stroke
of the jaws 185, the pusher bar 111 is caused to be moved
in' a path parallel to the axis of the hollow mandrel 162.
The movement of the pusher bar is controlled by a pneu-
matic motor 113 which, in turn, is controlled by a sole-
noid operated valve 114. The movement of the pusher
bar is guided by guide bars 115,

As shown in Figs. 14 and 15, the operation of the-ap-
paratus for transferring the sleeve from the tube 33 to
the core 32 is controlled by switch 86 which is positioned
near the hopper 66, switches 116, 117 mounted in fixed
position at one end of the path of movement of the jaws
105 and pusher bar 111, respectively, and switches 118,
119 mounted in fixed position at the other end of move-
ment of the path of movement of the jaws 1635.

As a core 32 is pushed thorugh the hollow mandrel 162
by another core, the tabs 70 pushing the second core will
contact the flange 84 of collar 79 and cause the collar 79
to ‘move, closing the switch 86. At this instant, a core
32, passing through the mandrel 102, will be in position
with the ‘end of the core in register with the end of the
sleeve which has been pulled off of the tube 33. . Closing
of ‘the ‘switch 86 will cause the solenoid operated valve
108 to be actuated, operating the pneumatic cylinder 107
to close -the jaws 105 around the sleeve and core 32.
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The closing of the jaws 105 will,-in turn, cause lever 121,
mounted on the plunger of motor 107 :to contact switch
116. This will actuate solenoid operated valve 110, caus-
ing the pneumatic motor 199 tc move the jaws 105 in a
path-parallel to the axis of the hollow mandrel 162,

As the jaws 165 move along their path and cause the
sleeve to be transferred from the transfer tube 33 to the
core 32, the housing 106 of the jaws contacts a switch
120 which actuates the solenoid operated valve 114 caus-
ing the pneumatic motor 213 to move the pusher bar
114 causing the pneumatic motor 113 to move the pusher
bar 111 and thereby push the end of the sleeve off the tube
33, thereby assisting the transfer of the sléeve on to the
core. As the jaws 105 reach the end of their stroke, the
housing 186 of the jaws contacts switch 118 which causes
the solenoid' operated valve 108 to again be actuated,
opening the jaws 105. As the jaws 105 are opened, the
lever 121 contacts switch 119 which actuates solenoid
operated valve 110 to return jaws 105 to their original
position. As the pusher bar 111 reaches the end of
its movement, it contacts switch 117 which energizes
solenoid operated valve 114 to return the pusher bar to
its original position.

The - pneumatic motors which are used in the sleeve
inverting apparatus and the sleeve transferring apparatus
are of the double-acting type and the solenoid operated
valves which actuate the pneumatic motors are all of the
same type such as described in conjunction with valve 53.

A diagrammatic wiring diagram for the apparatus for
inverting the sleeve is shown in Fig. 20. The circuit
comprises a primary 125 and a multiplicity of secondary
coils. The solencid operated valve 54 for controlling
the motor 38 which controls the movement of the jaws
in a path parallel to the tube 33 has one of the solenoid
coils 127 thereof connected in a circuit including sec-
ondary 126 and switch 63.  The other solenoid 129 of
the valve 54 is connected in a circuit including second-
ary 128 and switch 62. The solenoid operated valve
53 which controls the opening and closing of -the jaws
has one solenoid coil 131 thereof connected in a circuit
with secondary 138 and switch 61. The other solenoid
133 of the valve 33 is connected in a circuit including
secondary 132, timer -146 and switch 60.

A main switch M is provided in parallel ‘with switch
68. After the cylinder 57 (Fig. 7) has been operated
to-position a knitted tubular sleeve within the hollow
mandrel 35 and the tube 33, and the end of the tubular
sleeve has been turned over manually onto the tube 33,
the switch M is temporarily depressed causing the sole-
noid 133 to be momentarily energized actuating the valve
53 to cause the motor 50 to close the jaws.

Closing of the jaws momentarily closes switch 63
which momentarily energizes solencid 127 of valve 54
causing the motor 38 to move the jaws in a path -paral-
lel to the longitudinal axis of the tube 33. As the jaws
reach the end of their movement, the switch 61 is closed
momentarily energizing solencid 131 to actuate the
valve 53 causing motor 5¢ to open the jaws. The opein-
ing of the jaws momentarily closes switch 62, energiz-
ing solenoid 12% and actuating the valve 54 to cause
the motor 3§ to return to its original position. As the
jaws return to their original position, the switch 6@ is
closed again causing the jaws to be closed and the cycls
is repeated.

The timer 146 provided in the circuit of the switch
60 may be adjusted to permit a limited number of ener-
gizations of the circuit which includes the switch 60 as
required by the length of the sleeve.. For example, in
the case of a forty-eight inch sleeve where the jaws move
eight inches, the inverting would be accomplished by six
reciprocations of the jaws; and after the circuit contain-
ing the switch 60 has been energized six times, the timer
will prevent the circuit from being reénergized until the
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swrtch M has beent agam depres
s ‘position for mvertmg

A diagrammatic wrrmg dzagram for_the apparatus for:

transferring the sleeve toa core is shown in"Fig, 21. The
circuit includes a primary 134 and a multrphcrty of
secondary coils. -The solenoid operated valve 108 which
. controls the opemng and. closrng of thej jaws 105’ has .one
solenoid 136 thereof “connected in a -circuit’ with a sec=

ondary coil 135 and switch 86. < The other. solenoid 139 -

of the -valve 168 is connected with a secondary coil 137
and switch 118. The solenoid operated vdlve 110 which
controls the movement of the jaws in a’path ‘parallel

10

| 10
the ‘end of the core nd move the sleeve and core, trans-
ferring the sleever ) “As the

“sleeve ‘and core are moved along, the pusher bar 111

pushes the: end of the sleeve off. the tube 33. )

The adhesive not “only. adheres’ the sléeve to the . core.
but, in- addrtron seals the, back of. the base fabric to lock
the. pile: fibers in the base fabric and prevent them from
bemg pulled out of the ‘sleeve... The adhesive which is
used’is preferably of the thermosetting type and must not
only provrde an’ effective seal .between the material of the

* base fabric and'the core, but in addition, must be chem-

to the longitudinal axis of the tube 33 has one solenoid -
140 thereof connected in a circuit wrth a secondary. coil

‘139 and switch 116.. The ‘other solenoid 142 of the

15

‘valve 119 is connected in a circuit mcludmg a secondary :

coil 141 and switch 119. The solenoid operated valve
114 which controls the movement of the pusher bar 111

has one solenoid 144 thereof connected in a circuit in- - -
cluding a secondary coil 143 and switch 120. . The other 20

_‘solenoid 146 of the valve 114 is.connected in a circuit
including a secondary coil 145-and switch 117. -
As a .core 32 is fed by the endless belt 67, the tab

70 on the endless belt causes the collar 79 to momen- %

tarily close switch 86, This momentarily energizes-sole-
noid 136 actuating the valve 108 to cause the motor
107 to close the jaws 105. Closing of ‘the jaws momen-
tarily closes the switch 116 which, in turn, momentanly

energizes solenoid 140 actuatmg the valve -110 causing o

the motor 189 to move the jaws in a path parallel to the
longrtudmal axis of the tube 33.

As the jaws move along their path and approach the
end of their path, the -switch 120 is momentarrly closed
energizing solenoid 144 of the valve 114 causing the
motor 113 to move the pusher bar 111 along.the -hollow

mandrel 1062, As the jaws arrive at the end of their
_path, switch 118 is momentarily’ closed, momentanly'

energizing solenoid 139 actuatmg the valve. 108 in: the
,opposrte direction to open the. ]aws

. Opening of the jaws Causes the switch-. 119 to be o~

-"'mentanly closed momentarily eénergizing solen01d 142 to
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the sleeve -prior to inverting is filled with fibers.

ically res1stant o, paints and ‘varnishes in which the pamt
roller is to ‘be used. The adhesive must be applied in
such amounts and at such finidity that the base fabric is
sufficiently impregnated to lock the pile fibers therein.

It can thus- be seen that we have provided ‘a method
and apparatus for inverting and transferring the knitted

_sleeves onto the cores. The method .and apparatus are

particularly suited to the handling of a tubular knitted
sleeve which is knitted with the fibérs of the pile formed
on the interior of the sleeve and wherein the sleeve is rela-
tively elastic and the fibers of the pile are quite long and
intermingled so that substantlally the entire interior.of
The
method and apparatus are also particularly suited to a
tubular knitted sleeve wherein the pile fibers are not held

within the base fabric in any other manner than by the

knitting.

We claim: - . .

‘1. In the. manufacture of pamt rollers from a pile
fabric sleeve wherein the sleeve has the pile on the inner
surface thereof, the method which comprises inverting
said sleeve onto a tubular member having a- greater ex-
ternal circumference than the circumference. of said
base fabric of said sleeve and simultaneously gathering

said sleeve on said tubular member Whereby the gathered
Jength of said sleeve after inverting is less than the length

of said sleeve prior to inverting, thereafter positioning a
core within. said tubular member, gripping said core and

vthe end of said sleeve;. and. simultaneously moving said

" sleeve and said core axially relative to the tubular member -

actuate the: valve 110.in-the opposite direction and re-->-

turp -the. jaws to their original posrtron

end of their path; the pusher bar. 111 -arrives at the end
of its path ‘and " contacts the. switch 117 momentarily

Substantrally .

- simultaneously with- the arrival-of the ]aws 105 .to the 45 i

-energizing -solenoid 146 and actuating the. valve 114 to -

return the pusher bar to its original position. . . The parts -

are then in position for repeating-the cycle when the
switch 86 is closed by:a:core berng fed ‘to the apparatus.

Fhe - operation of thé various mechamsms “may ~be
summarrzed as follows: A tube 33 is first ‘mounted -on
tubular mandrel 35 and -a.sleéve-S is positioned within

the tubular mandrel 35 by the operation of-the motor

'57. The end of the sleeve S is- thereafter- turned over

50
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onto the tube -33 and the jaws 34 are- caused to grrp -
and move the sleeve along the. length of the tube 33 in

successive gripping and 1ec1procatmg movements to puil

-and ‘invert the sleeve: S onto.the tube 33, The tube 33 :

_ with the sleeve inverted.. thereon- is then: shpped over
- mandrek 162.and a portlon of the sleeve is. pulled.off the
tube. .. As -each- core 32 is strrpped from the hopper 66,
.it pushes the.previously stripped. core 32 through .the
adhesive applymcr head 88 and. thereafter through ‘the
»hollow mandrel 162. - The, prOJectrons 122 mamtam the
core-32 in spaced relatronshrp to . the" holiow mandrel
and prevent thé" adhesive from being wiped off the core.

‘65

As a core is- moved through mandre} 162 and adhesive Is

dlsplaced on the surface.thereof by: the pro;ectrons 122,

70

the” adhesive . red1str1butes itself-after passing the - pro;ec~ o

tions' to provide an’eves layer. of adhesrve on the core,
"due to the fluidity of the’ adhesive.” “As the forward end

of the core 32 passes: through the’ hollow mandrel 102,

‘the jaws "105 are caused to"grip the’ end ‘of the sleeve and’

‘(5

away from said fubular ‘member thereby” transferrmg said

sleeve from said:tubular. member onto. said core. -

2. The method set forth in. claim 11 wherein said move-
ment of ‘said sleeve and said core axrally 1s performed n

~'one _continuous operatlon j

3. The method ‘set forth in clalm 1 wherem the length

. _’of said core is gredter than‘the gathered length -of said’
sleéve after it has been i

4, The method set forth in claim 1 wherem the length
of said .core’is. substantrally equal to the length of said
sleeve prior to mvertmg

"5, Inthe manufacture. ‘of pamt rollers from a prle fabrrc
sleeve “wherein' the. sleeve has the p11e on_the inner sur-
face thereof the method which comprises mvertmg said
sleeve onto a tubular member- havmg a greater external
crrcumference than the circumference of said base fabric
of sald sleeve and_ srmultaneously gathermg said- sleeve
said-sleeve after mvertmg is less than the length of said
sleeve. prior to _inverting, thereafter positioning a core
‘within “said tubular member, bringing the end of said

“core ‘and ‘an:end’ of ‘said. sleeve into register, grrppmg

the ends of said" core’ and said sleeve, and moving said
‘core._and ‘said sleeve axrally relative fo said tubular mem-

‘ber- thereby. transferrmg sald sleeve from sa1d tubular

“member onto said core.:
6. In the manufacture -of pamt “rollers from a knitted

pile fabric tubular sleeve wherein said sleeve is mmally

“Formed with the pilé-on the inner surface, thereof, the in--
‘terior ‘of said ‘sleeve bemg substantrally filled with pile.

fibers, the ‘method which’ comprises posrtromng said tubu-
Jar sleeve within a. tybular member, turning -one end of

_-/s4id tubular sleéve over one end of the tubular member, :

and onto the outer surface of said tubular member; grip-
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ping the turned-over end of said sleeve .and. invetting a
portion of said sleeve onto said tubular member by caus-
ing relative axial movement between said tubular member
and said sleeve for a distance substantially less than
the total length of the tubular member -whereby -the
turned-over end is advanced along the tubular member,

thereafter releasing said gripping action.on said sleeve and-

gripping another portion of said sleeve adjacent said end
of said tubular membér, inverting a second portion of said
slesve onto said tubular member by again causing rela-
tive' movement between said sleeve and said tubular mem-
ber for a distance substantially less than the total length
of the tubular member and thereby gathering said first
inverted portion on said tubular member, and continuing
said steps of releasing the gripping action, gripping the
sleeve and inverting a portion of the sleeve until the en-
tire length of said sleeve has been inverted and gathered
onto said tubular member to a length less than the length
of said sleeve prior to inverting.

7. In the manufacture of paint rollers' from a pile
fabric sleeve wherein the sleeve is mounted on a tubular
member with the pile extending outwardly, the meth-
od which comprises positioning a core within the tubular
member on which the sleeve has been inverted, the sleeve
on said tubular member being gathered and thereby hav-
ing a gathered length less than the length thereof prior
to inverting, said core having a length substantially equal
to the length of said sleeve prior to inverting, gripping
and moving the end of said core and said sleeve axially
relative to said tubular member and thereby transferring
said sleeve from said tubular member onto said core.

8. In the manufacture of paint rollers from a pile
fabric sleeve wherein the sleeve is mounted on a tubular
member with the pile extending outwardly, the method
which comprises moving cores on which the sleeves are
to be mounted axially in succession, applying adhesive to
said cores during said movement, positioning a tubular
member having an inverted sleeve thereon in the path of
said cores in such a manner that a core passes through the
tubular member, and gripping the end of said sleeve and
moving said sleeve along with one said core thereby trans-

ferring said sleeve from the tubular member onto said

core, :
9. In the manufacture of paint rollers from a pile
fabric sleeve wherein the sleeve is mounted on a tubular
member with the pile extending outwardly, the method
which comprises moving cores on which the sleeves are
to be mounted axially in succession, applying adhesive to
said cores during said movement, positioning a tubular
member having an inverted sleeve thereon in the path of
said cores in such a manner that a core passes through
the tubular member, gripping one end of said sleeve on
said tubular member-and a core as it is moved through
said tubular member, and moving said sleeve .and core
axially -of said tubular member thereby transferring said
slesve from said tubular member onto said core.

10. The method set forth in claim 9 wherein a force is
applied to the other end of said sleeve in the same direc-
tion as that in which the sleeve is moved to facilitate .its
transfer from the tubular member onto said core. -

11. In the manufacture of paint rollers from a knitted
pile fabric sleeve wherein the sleeve initially has the pile
on the inner surface thereof, the method of inverting the
sleeve which comprises positioning the sleeve within a
tubular member ‘having an outer diameter greater than
the diameter "of said sleeve in an untensioned condition,
pulling the end of said sleeve over one end of said tubular
member, successively gripping said sleeve at a point near
the end of said tubular member over which the sleeve has
been turned, and moving said sleeve for a distance- sub-
stantially less:than the total length of said tubular mem-
ber thereby inverting said sleeve onto said tubular mem-
‘ber and simultaneously gathering said sleeve, whereby

- -the gathered length of said sleeve is less than the length .
]

of said sleeve prior to inverting, -
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--. 12, In the manufacture .of paint rollers from a pile

- fabric tubular sleeve wherein the sleeve initially has the
‘pile.on.the inner surface thereof, the method: which com-

.prises positioning said fabric sleeve within a tubular mem-
-ber; turning one end .of said. tubular sleeve over -one
end of the tubular member and onto the ‘outer surface
of said-tubular -member, gripping said turned-over end
and moving said turned-over end-axially relative to said
tubular member. thereby inverting a first portion of said
sleeve. onto said tubular member, gripping said sleeve
at a point adjacent the end of said tubular member and
moving said sleeve axially relative to said tubular mem-
ber thereby inverting a secand portion of said sleeve
onto said tubular member and moving said previously
inverted first -portion of said sleeve along said tubular
member, continuing -the steps of gripping and moving
said -sleeve to invert successive portions of said sleeve
until the entire length of said sleeve is inverted onto said
tubular member, positioning a core within said tubular
member onto which the sleeve has been inverted, pulling
one end of said sleeve off said tubular member, moving
said core through said tubular member to position said
core within the end of said sleeve which has been pulled
off said tubular member, gripping the end of said sleeve
and said core and moving said sleeve and core axially
relative to the tubular member thereby transferring said
sleeve from said tubular member onto said core.

13. In the manufacture of paint rollers from a pile
fabric tubular sleeve wherein the slesve initially has the
pile on the inner surface thereof, the method which com-
prises positioning said fabric sleeve within a tubular
member, turning one end of said tubular sleeve over
one end of the tubular member and onto the outer sur-
face of said tubular member, gripping said turned-over
end and moving said turned-over end axially relative
to said tubular member for a distance substantially less
than the total length of the tubular member thereby in-
verting a first portion of said sleeve onto said tubular
member, gripping said sleeve at a point adjacent the end
of said tubular member and moving said sleeve axially

. relative to said tubular member for a distance substai-.
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tially less than the total lenigth of the tubular member
thereby inverting a second portion of said sleeve onto said

"tubular member and moving and gathering said previously

inverted first portion of said sleeve along said tubular
member and continuing the steps of gripping and moving
successive portions of the sleeve until the entire sleeve
has been inverted and gathered on said tubular memiber
to a gathered length less than the length of said sleeve
prior to inverting. :

14. Tn -the manufacture of paint rollers from a pile
fabric sleeve wherein pile fibers are held in the base
fabric of said sleeve only by the stitches of the base fab-
ric, the method which comprises mounting said sleeve

on-a tubular member wtih the pile extending outwardly,

applying a layer of adhesive to the outer surface of a
core onto which the sleeve is to be mounted, moving said
core’ through said tubular member, and simultaneously
gripping the forward end of said core and the end of said
sleeve as the forward end of the core passes through the
tubular member and moving the end of said sleeve and
said-core axially relative to'the tubular member in the di--
rection of movement of the core throtgh the tubular mem-
ber thereby transferring - said sleeve from said tubular
member onto said core, the amount of adhesive applied
to said ‘core being sufficient to adhere the base fabric of
said sleeve to said core and to lock the pile fibers in the
‘base fabric. L

15. The method set forth in claim 14 which includes
the step of maintaining said core out of face-to-face con-
tact with the interior surface of said tubular member as
it is moved through said tubular member, maintaining
the layer of adhesive substantially undisturbed.
-16. In the manufacture of paint rollers from a pile
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fabric sleeve -wherein pile fibers are held in the base
fabric of said sleeve only by the stitches of the base fab-
ric, the method which comprises mounting said sleeve on
a tubular member with the pile extending outwardly,
applying a layer of adhesive to the outer surface of a
core on which said sleeve is to be mounted, pulling one
end of said sleeve off said tubular member, moving said
core through said tubular member to position said core
within the end of said sleeve which has been pulled
off said tubular member, gripping the end of said sleeve
and said core and moving said sleeve and core axially
relative to the tubular member thereby transferring said
sleeve from said tubular member onto said core, the
amount of adhesive which is applied to said core being
sufficient to adhere the base fabric of said sleeve to said
core and to lock the pile fibers in the base fabric.

17. In the manufacture of paint rollers from a pile
fabric sleeve wherein pile fibers are held in the base
fabric of said sleeve only by the stitches of the. base
fabric, the method which comprises moving a core in
a predetermined path with the axis of said core parallel

to said path, applying a layer of adhesive progressively -

to the outer surface of said core as it is moved. along
said ‘path, positioning ‘a tubular member, on which a
sleeve has been mounted with the -pile extending out-
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wardly, in the path of said core, continuing the move-
ment of said core so that said core passes through said
tubular member, and gripping the end of said core and
the end of the sleeve as the end of the core passes through
said tubular member and moving said core and sleeve
axially relative to said tubular member thereby trans-
ferring said sleeve from said tubular member onto said
core, the amount of adhesive which is applied to said core
being sufficient to adhere the base fabric of said sleeve to
said core and to lock the pile fibers in the base fabric.
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