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4 Claims. (CL. 93-80) 

This invention relates to the manufacture of spiral 
wound paper tubes, and more particularly to a method 
and means for forming a tube structure of this sort 
while applying a continuous inner Surface coating thereto 
in a manner that provides for regulating the coating appli 
cation from the Spiral winding operation. 

Briefly described, the present invention is characterized 
by the spiral winding of a multi-ply paper tube so as to 
deliver the wound tube continuously in the direction 
of its axis, and the centrifugal application of a continuous 
coating to the inner surface of the tube as it is delivered 
while regulating the feeding rate of coating material for 
this centrifugal application in relation to the spiral sur 
face speed at which the tube is wound. 

Spiral paper tubes are commonly wound in the above 
noted manner by means of a fixed mandrel about which 
a winding belt is wrapped to draw paper ply strips there 
on spirally so as to form a tube corresponding in diam 
eter to that of the mandrel. With such a winding ar 
rangement, the spiral surface speed at which the tube 
is wound depends on the winding belt speed independent 
ly of the diameter of tube being formed, and this cir 
cumstance is utilized according to the present invention 
to obtain automatically an even and properly regulated 
coating application by controlling the coating material 
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supply rate in relation to the winding belt speed. The 
result is not only to complete in one operation what has 
heretofore required two, but also to control the coating 
application much more effectively and efficiently than is 
possible in a separate coating application. 
Any type of coating material that may be handled 

centrifugally can be applied according to the present 
invention. Various sorts of adhesive coatings may be 
applied, for example, in cases where it is desired to pre 
pare the paper tube structure for mounting as a covering 
layer or the like. Also, inks or other color coats may 
be applied to obtain special inner surface colorings when 
desired. In addition, the present invention can be em 
ployed to particularly good advantage for providing 
specially conditioned inner tube surfaces when needed, 
such as in the use of paper tube structures for concrete 
forms where the inner tube surface must withstand effec 
tively the abrasive action of concrete as it is poured 
therein in order to be readily stripped from the concrete 
after forming, and for convenient illustration the present 
invention is described further below in relation to the 
formation of a paper tube structure adapted particularly 
for this latter purpose and in connection with the ac 
companying drawings, in which: 

Fig. 1 is a more or less diagrammatic and fragmen 
tary illustration indicating the arrangement of Suitable 
means for forming a spiral wound paper tube structure 
in accordance with the present invention; 

Fig. 2 is an enlarged fragmentary sectional detail ill 
lustrating further the arrangement of the means provided 
for the centrifugal coating application; and 

Fig. 3 is an enlarged fragmentary sectional detail simi 
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2 
lar to Fig. 2 but further enlarged and additionally sec 
tioned. 

Referring now in detail to the drawings, Fig. 1 illus 
trates an arrangement of a cylindrical winding mandrel 
E6 having a winding belt 2 trained thereat between pull 
leys 4 and 6 with one reach of the belt 12 spirally 
wrapped about the mandrel 0 for drawing a plurality 
of paper ply strips P1, P2, P3 and P4 spirally about the 
mandrel 10 to form a spiral wound paper tube T there 
on. The foregoing arrangement, which follows conven 
tional practice, also normally incorporates a fixed mount 
ing (not shown) for the mandrel 10 at the end thereof 
extending to the right in Fig. 1, and means for driving 
at least one of the winding belt pulleys, such as 14, to 
actuate the spiral winding operation which results in con 
tinuously forming the paper tube T and delivering it off 
of the left hand end of the mandrel 10 as seen in Fig. 1. 
The left hand end of the mandrel 50, off of which the 

paper tube T is continuously delivered, is further fitted 
according to the present invention with a centrifugal 
coating means as indicated generally by the reference 
numeral 18 in Fig. 2. This centrifugal coating means 
(E8, in the embodiment illustrated, comprises a driven 
shaft 20 powered suitably from an electric motor 22, or 
the like, that is mounted within the mandrel 10 to posi 
tion the shaft 23 axially thereof and extending therefrom 
at the above noted delivery end. On the extending end 
of shaft 20 an inner dispersing chamber 24 is fixed at a 
hub portion 26 formed on one side thereof. The dis 
persing chamber 24 is of generally cylindrical form with 
an annular opening at the other side thereof to allow 
extension of a supply conduit 28 therethrough for feed 
ing coating material therein, and the peripheral surface 
of the dispersing chamber 24 is perforated, as indicated 
at 39, for centrifugal delivery of coating material there 
from to an outer distributing head 32 fixed concentri 
cally on the dispersing chamber 24. 

This outer distributing head 32 has a peripheral Sur 
face of conical shape that slopes outwardly from an im 
perforate circumferential section 34 opposite the dispers 
ing chamber 24 to a section in which diagonal slots 36 
are spaced circumferentially, with the slots 36 extend 
ing outwardly and forwardly in the direction of rotation 
and overlapping in extent axially of the distributing head 
32. By virtue of this arrangement, coating material fed 
to the dispersing chamber 24 is centrifugally delivered 
evenly over the imperforate surface section 34 of the 
outer distributing head 32 from which centrifugal force 
further delivers the coating material to the diagonal slots 
36 through which it is thrown outwardly in an evenly 
distributed spray to coat the inner surface of the spiral 
wound paper tube T as it is delivered off of the winding 
mandre 0. 
The centrifugal coating means 18 is normally operated 

for coating application in this manner at a speed of the 
order of 3600 r.p.m., and is driven at a constant speed 
during operation. Control of the coating application, to 
obtain the proper coating thickness and the like, is ob 
tained by regulating the feeding rate of coating mate 
rial supplied through the conduit 28 to the centrifugal 
coating means 18. This regulation is effected by means 
of a pumping mechanism, as illustrated at 38 in Fig. 1, 
which is connected as indicated at 40 for operation from 
the driven winding belt pulley 14 so as to regulate the 
coating material feed in relation to the spiral Surface 
speed at which the paper tube T is wound, and thereby 
automatically adjust the coating application properly to 
the size of paper tube T being formed and the practicable 
winding speed therefor. 

This arrangement provides an important operating ad 
vantage in adapting the present invention for use read 
ily in forming a wide range of tube sizes, as operating 
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conditions change substantially with changes in tube size 
and it would be extremely burdensome if it were neces 
sary to adjust the coating application specially with each 
change in tube size. For example, a paper tube T of 
about 18 inches in diameter could normally be wound 
so as to deliver from the mandrel 10 at a linear rate 
of about 100 feet of tube length per minute, whereas 
an increased tube diameter in the neighborhood of 48 
inches could not be delivered at a rate of more than 
about 40 feet per minute. With such a wide variation 
in operating conditions it is extremely important to have 
the coating application arranged to follow these varia 
tions readily and the provision of the present invention 
for regulating the coating application in relation to the 
spiral winding operation accomplishes this result with ex 
ceptional effectiveness. 

It should also be noted that the application of the 
coating material centrifugally according to the present 
invention makes it possible to apply a continuous inner 
Surface coating to the paper tube T being formed with 
out depending on the rotation of the tube T for cover 
ing the surface to be coated as is necessary with the usual 
spray gun type of coating arrangement. Also, because 
the centrifugal coating means 18 is operated at a con 
Stant speed to provide an evenly distributed and finely 
dispersed Spray application of the coating material it is 
possible according to the present invention to provide for 
visual checking of the coating application for a minimum 
thickness by compounding the coating material so that it 
is transparent below the minimum coating thickness de 
sired, but incorporates a sufficient predetermined quan 
tity of dye or other coloring material to become opaque 
at and above the thickness desired, so that it becomes 
simply a matter of observing whether the coating is 
opaque to determine whether the minimum coating thick 
ness desired has been applied. 

In instances where it is desired to provide a substan 
tially continuous inner tube surface for receiving the con 
tinuous coating application provided according to the 
present invention, the inner paper ply strip P4 supplied 
for forming the paper tube T may be provided with bev 
eled edge portions P4 along both edges and then spirally 
Wound to overlap these beveled portions, in the manner 
disclosed in further detail in copending application Serial 
No. 624,404, filed November 26, 1956, so as to elimi 
nate the usual spiral seam gap at the inner tube sur 
face. A paper tube T formed with an inner ply P4 of 
this sort and coated interiorly with a latex emulsion ma 
terial in accordance with the present invention has been 
found to provide particularly effective concrete forming 
means of the type previously mentioned above. 
The present invention has been described in detail 

above for purposes of illustration only and is not intended 
to be limited by this description or otherwise except as 
defined in the appended claims. 
We claim: 
1. Means for forming a spiral wound tube structure 

comprising a cylindrical mandrel, means for spiral wind 
ing a multi-ply paper tube about said mandrel and con 
tinuously delivering the spiral wound tube axially off 
Said mandrel, means mounted at the end of the mandrel 
off which said paper tube is delivered for applying a 
coating material centrifugally to the inner surface of 
Said tube, and means interconnecting the spiral wind 
ing means and the centrifugal applying means for regu 
lating the feeding rate of coating material to said cen 
trifugal applying means in relation to the spiral surface 
Speed at which said tube is wound on said mandrel. 
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4. 
2. Means as defined in claim 1 and further character 

ized in that said spiral winding means comprises a wind 
ing belt trained between pulleys with one reach thereof 
spirally wrapped about said mandrel and with at least 
one of said pulleys being driven, and said interconnecting 
means for regulating the coating material feed comprises 
a pumping mechanism connected for operation from said 
driven pulley. 

3. Means for forming a spiral wound tube structure 
comprising a cylindrical mandrel, means for spiral wind 
ing a multi-ply paper tube about said mandrel and con 
tinuously delivering the spiral wound tube axially off said 
mandrel, means mounted at the end of the mandrel off 
which said paper tube is delivered for applying a coat 
ing material centrifugally to the inner surface of said 
tube, said centrifugal applying means comprising a driven 
shaft mounted axially of said mandrel and extending 
from the end thereof off which said paper tube is deliv 
ered, an inner dispersing chamber of generally cylindri 
cal form fixed on said shaft, said dispersing chamber 
having an annular opening at one side for allowing coat 
ing material to be fed therein and having the periph 
eral surface thereof perforated for centrifugal delivery 
of said coating material therefrom, and an outer dis 
tributing head fixed concentrically on said dispersing 
chamber, Said distributing head having a peripheral sur 
face of conical shape sloping outwardly from an imper 
forate circumferential section opposite said dispersing 
chamber to a section in which diagonal slots are spaced 
circumferentially with the slots extending outwardly and 
forwardly in the direction of rotation and overlapping 
in extent axially of said head, and means for regulat 
ing the feeding rate of coating material to said centrifu 
gal applying means in relation to the spiral surface speed 
at which said tube is wound on said mandrel. 

4. Means for applying a coating material to the inside 
of an axially advancing tube, Said applying means, com 
prising a cylindrical supporting member having a free 
end on which the tube is concentrically mounted for ax 
ial movement thereon, means for advancing the tube 
axially with respect to the support member, a shaft 
mounted in Said supporting member and extending from 
the free end thereof, means for rotating said shaft, an 
inner dispersing chamber mounted on said shaft for ro 
tation thereon, means for introducing a coating material 
into said inner chamber, said inner chamber having open 
ings in its peripheral Surface through which said coat 
ing material centrifugally passes, and an outer distribut 
ing chamber mounted on said shaft concentric with and 
Surrounding said inner chamber for the receipt of coating 
material therefrom, said outer chamber having a periph 
eral Surface of conical shape sloping outwardly away 
from said inner chamber and openings in the surface of 
said outer chamber spaced axially from the inner cham 
ber openings, said coating material being received by the 
outer chamber surface from the inner chamber open 
ings and passing centrifugally along the outwardly slop 
ing outer chamber surface and through the outer cham 
ber openings for application to the tube. 
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