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11 Claims.

This invention relates generally to means for

. coating and smoothing the interior surface of

"tubing lined with a desirable proofing or preser-

vative medium as such tubing leaves the forming
5 means.

More particularly, the instant invention pri-
marily aims to provide a novel applicator and
smoothing attachment for connection to the free
end-of mandrels on which spirally wound paper,

10 fiber or other analogous material, tubes are pro-
duced for subsequent severance into predeter-
mined length as container bodies.

Another object of the present improvements
is the provision of a combined applicator and
smoothing attachment for the mandrels of spiral
tube winding machines whereby the coating me-
dium is more efficiently applied and expansively
reduced to the desired thickness.

A further object is the provision of a com-
bined circular applicator and smooth device for
mandrel-end attachment, whereby spirally
wound tubes of the above indicated type are
evenly lined with any desirable proofing sub-
stance and are finished-off with a continuously
smooth interior surface; or with a slightly
thicker reinforce following the inner ply seam of
said spirally wound tubes to prevent leakage
. thereat as well as for general strengthening
purposes.

A still further object refers to the provision
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of a novel attachment, of the indicated type,

whereby the coating material is amply applied
initially, and is subsequently smoothed down or

coating material and the surplus accumulating
incident to the smoothing operation are main-
tained in constant circulation to prevent “clog-
ging” of the attachment during use.

With the above recited objects in view, and
others of a tributory nature, this invention con-
sists in certain novel and peculiar features of
construction and organization of parts as here-
inafter fully described and claimed; and in order
that the same may be fully understood, reference
is to be had t¢ the accompanying drawings il-
lustrating practical embodiments of sa1d inven-
tion.

In the drawings, correspondmg parts are iden~
tified by like reference characters with differen-
tiating exponents and other characters in the
modified forms, where necessary, to avoid con-
fusion and unnécessary repetitive matter. :

Fig. I is a longitudinal section through the free
end of a tube forming mandrel with a preferred
55 type of the combined applicator and smoothing
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reduced to predetermined thickness, while said -

device of this invention attached thereto, -said

device having a minor portion broken out for .

purposes -of clarity.

Fig. Ia is a fragmentary detail view hereinafter
fully explained.

Fig. I1 is g transverse sectlon on the plane II—
I1 in Fig. 1. ‘

Fig. III is a broken interior and part sectional
view of a tube wherein the coating is slightly in-
creased in thickness along the inner ply seam.

Fig. IV is a perspective view of the combined
applicator and smoothing device detached from
the tube forming mandrel.

Fig. V is a similar section to Fig. I of a modified
form of the invention.

Fig. VI is a perspective view of the combined
applicator and smoothing device shown in Fig. V.

Fig. VII is a sectional illustration correspond-
ing with Figs. I and V, but including a further
modified form of the combined applicator and

" smoother device of this invention; and,

Fig. VIII is a perspective view of said last men-
tioned device.

Referring more in. detail, the reference nu-
meral | designates a tubular stationary mandrel
for the production of spirally-wound laminated
or multi-ply paper or other appropriate material
tubing 2; said mandrel having the free end closed
in by a substantial plug 3. Extending longitu-
dinally through the mandrel {, with projection
outwardly beyond the plug 3, are flow and return
pipes 4, 5 respectively, for an appropriate ther-
moplastic coating medium 6, conveniently main-
tained at the requisite temperature for easy ap-
plication to the interior surface of the tubing 2,
by a conventional electric heater 1. Preferably,
although not essentially, the flow pipe 4 is lower-
most, with the return pipe 5 uppermost; and the
heater T axially coextensive with the mandrel {,
so that the coating medium 6 is kept sufficiently
fluent at all times for continuous or umnter-
rupted circulation.
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The combined applicator and smoothing de-

vice, as shown in Figs. I-1IV, consists of a solid
member - including a coniform body 8, the nar-
rower portion of which merges into a shank 9,

45

having a diametrically reduced screw-threaded.

extension {0, for securing engagement in a cor-
respondingly tapped bore 11, coaxial of the man-
drel plug 3. The larger or outer end of the coni-
form body 8 is of substantially increased cylin-

drical character and circumferentially grooved -

to provide a coating flange 12 with relatively
spaced smoothing flanges 13 and (4, all of which
are of predetermined differential diameter and

55




18

- spaced holes i1,

width while the intervening grooves I8, 16 are, .

preferably, of the same dimension. m practice
the diametric dimension of the flange 18 over 12

may be only an increase of flve or six thou- -

sandths of an inch, while the increase between
the diameter of the flange 14 and the flange 13
is preferably restricted to one or two thousandths
of an inch. On the other hand, the bottoms of

the grooves I8, 18 register with a common di~

mension. It is-also to be observed that the
flanges 12, I3 are plerced by circumferentially
I8, respectively, for passage
therethrough of surplus coating material re-
moved or extruded by the flanges 12, 13 and (4,
as the tube 2 spirally progresses, in the direction
of the arrow below Fig. I, off the stationary man-
drel 1. A hole 18 is conveniently provided

- through the coniform body 8, for insertion or

application of a suitable implement for attaching
or removing said body from the mandrel {, in an
obvious manner.

In the modified form of the invention shown
in Figs. V and VI, the coniform body portion
8a is hollowed out to bell-shape at 20, while its
outer surface extends to the coating flange 12¢;
and said bell-shape is provided with a circum-
ferential series of spaced holes 21 for passage
of the coating material 6a, in a manner similar
to that of the holes {1, 18 of the previously de-
scribed form of the invention. It is also to be
remarked that in this modification of the -in-
vention, there is provided what may be termed

. as a “flexible” smoother, preferably in the form
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of a disk 22 adjustably secured, by a set-screw 23,
to-the outer end of a connecting rod 24, in turn
attached by an universal-joint 25, to a fork bear-
ing 26 screw-threaded at 27 axially into the bell
shape 20, said bearing 26 being conveniently
locked in position by a drift pin 28 in an obvi-
ous manner. By adjusting the disk 22 length-
wise of the rod 24, it will be clearly apparent
that the desired thickness of the smoothed-out,

“or finished, coating film 29a (also indicated in

Fig. I as 29 and VII as 29b) can be incre-
mentally predetermined, or gauged, by outward
or inward movement of said disk.

Referring now to the modification of Figs. VII
and VIII, the coniform body portion 8b is solid
with an annular recess 30 in its larger end de-
fining & boss 81, which is axially bored for the
reception and attachment, by a set screw 32, of
a forked bearing 26b with an universal joint
26b, and short rod 24b to which is adjustably
fixed the shank . portion 33 of a bell-shaped
spreader 34, as by fastening means 23b. It is
also to be remarked that the coniform body por-
tion 8b is provided with angularly directed coat-
ing-flow passages 35.

From: the foregoing description it will be
readily understood thgt as the spirally wound
tube 2 progresses from off the mandrel I, in the
direction of the arrows underlying Figs. I, V
and VII, onto the larger end of the coniform ap-
plicator device 8, 8a or 8b, with coating material
6, 6a or 6b being forced by way of the flow pipe
4 into the space intervening the base or appli-
cator flange 12,
outer end, and apply same continuously to and
around the interior surface of the tube 2. At
the same time, any excess accumulation of the
coating 6, 6a or 6b, will be drawn away, as by
an appropriate suction, from the intervening
space through the return pipe 5 for recircula-
tion and subsequent use. Continued progres-
sion of the tube 2 in the direction of the arrows

12a or I2b, and the mandrel .

2,194,701
aforesaid advances the coated inner surface of

the tube 2, 2a or 2b, onto the smoothing flanges
13, |14 or {4a, 14b with incidental formation of
the finished film 29, by slight expanding actlon.
Incidentally all surplus of the coating medium
8, 6z or 6b removed by the smoothing flanges
i3 and i4, or I4a, 18D, will be automatically
drawn through the respective holes 18, 11, 21
or 35, back into the main volume intervening
the coniform base and the mandrel end, for re-
circulation and later use as aforesald. It is fo
be observed also that the circumferential edges
of all the flanges 12, 13, |4, {2a, 12b, and lda,
14b are slightly rounded so as to avoid the for-
mation of any spiralizing undulation or edge in
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the illm 29 throughout the length of tubing 2 .

interiorly coated as hereinbefore set forth. In
actual ‘practice, tubes 2 are produced, by the
combined applicator and  smoothing means of
this invention, with a film like inner surface coat-
ing or lining 29 devoid of any defective “spots”
or projections.

Referring back again to Figs. I-IV, the smooth-
ing flange 14 may be provided with an inclined
groove 14’, say, of about three- to five-thou-
sandths of an inch in depth, said groove being
designed to form a slightly greater thickness re-
inforcement 29’ of the coating 29 following the
contour of the inner ply seam 2’ of the tubing
2, as best understood from Figs. Ie and III. It
is also to be remarked the reinforcement 28’ is
about a half-inch wide and evenly distributed to

‘each side of the ply seam 2’.

From the foregoing. it is thought the merits
and advantages of this invention will be clearly
apparent -to those. conversant with the kindred
art; and while different forms of said invention
have been described in detail, the same are not
to be considered as limitative, inasmuch as minor
deviations may be effected without departing

- from the spirit and scope of the invention as

more concisely expressed in the following claims
and the prior art proscribes.

Having thus described my invention, I claim:

1. In winders for producing strip material tub-
ing on a suitable mandrel, the combination of a
coating substance applicator . and -smoother
means at the mandrel let-off end, said means
comprising & coniform member having a coater
portion with the base outwards, and s relatively
spaced rigid means of differential size to the
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coater portion for smoothing and reducing the ‘

applied coating to the desired thickness.

2. In winders for producing strip material
tubing on a suitable mandrel, the combination
of a coating substance applicator and smoother
device at the mandrel let-off end, said means
comprising a circular coater with the base out-
wards, relatively spaced smoothing means of dif-
ferential size for smoothing and reducing the ap-
plied coating to the desired thickness, and means
affording flow and  return of -the coating sub-
stance to and about the device.

3. In winders for producing strip material
tubing on a suitable mandrel, the combination
of a coating substance applicator and smoother
device at the mandrel let-off end, said means

.comprising a circular coater with the base out-

wards, relatively spaced smoothing means of dif-
ferential size for smoothing and reducing the ap-
plied coating to the desired thickness, means af-
fording flow and return of suitable coating sub-
stance to and from the space intervening the
coater body and mandrel end, and means permit-
ting surplus coating substance extruded by the
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-smoothing to return to the intervening space

aforesaid.
4. In machines for making spirally wound tub-
ing from paper and analogous strip material,

the combination with the mandrel, on which
such tubing is formed, of a lining-substance ap--

plicator and smoother device comprising a coni-
form body for axial alignment with the man-
drel, spaced walls of differential size in advance
of the coniform body base and defining with
the adjoining end of said mandrel an interven-
ing clearance; and means affording flow of the

. lining-substance td, and its return from, the in-
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tervening clearance aforesaid.

" 5. In machines for making spirally wound
tubing from paper and analogous strip mate-
rial, the combination with the mandrel, on which
such tubing is formed, of a lining-~substance ap-
plicator and smoother device comprising a
coniform body for axial alignment with the

mandrel, spaced walls of differential size in ad--

vance of the coniform body base and defining
with the adjoining end of said-mandrel an in-
tervening clearance; means providing for flow

and refurn of the lining-substance to and around .

the coniform body as well as said flanges, and
means whereby surplus coating-substance ex-
truded by the respective flanges is returned to
the clearance aforesaid.

6. A coating applicator and smoothing de-
vice, for fixed alignment at the let-off end of a
tube forming mandrel, comprising a coniform
body having spaced differential flanges at the
base portion and defining with the confronting
mandrel extremity an intervening annular clear-

-ance, one of said flanges functioning as the ap-

plicator of a suitable coating substance to the
interior surface of the tube as it advances from
the mandrel, the other of said flanges serving to
smooth-out and reduce the coating thickness to
predetermined degree, circumferentially spaced
apertures through the coniform applicator body,
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and means feeding the coating substance to the
attachment as well as enabling removal of any
surplus coating substance exfruded by the
coniform flanges for re-use.

7. A coating application and smoothing de-
vice as defined in claim 6, wherein the coniform
body includes an applicator flange with rela-
tively spaced  plural smoothing flanges of dif-
ferential diameters about its base portion, said
applicator flange and the adjoining smoéthing

flange having circumferentially spaced holes

therethrough, and- the. smaller end of the
coniform body is provided with a screw-thread-
ed extension for engagement in a complemental-
ly threaded axial orifice in the mandrel end.

8. A coating applicator and smoothing device
as defined in claim 6 wherein the outer or
smoothing flange is formed with an inclined
shallow groove designed to slightly increase the
thickness of coating along and flankingly of
the tubing inner ply seam. )

9. A coating applicator and smoothing device
as defined in claim 1 wherein the means for
smoothing and reducing the applied coating com-
prises a disk, and coupler means including an

‘universal joint connecting said chsk axially to

the coniform member.

10. A coating applicator and smoothing de-
vice as defined in claim 1 wherein the coniform
member is of substantially bell-shape section, the
smoothing and reducing means is in the form of
4 disk, and a suitable coupler including an uni-
versal joint connecting said bell-shape section
and disk axially together in spaced relation.

11, A coating applicator and smoothing de-

- vice as defined in claim' 1 wherein the smoothing

portion is of bell-shape section, and connector

~means including an universal joint couple the
‘shank of such section axially to the coniform

body.
JOHN K. M. HARRISON.
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