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[57) ABSTRACT

Pipe wrapping apparatus, having one or more pipe
wrapping tape spindles with each of which is associated
a take up spindle onto which tape backing is wound
after the backing has been stripped from the tape as the
tape is wound onto the pipe.

12 Claims, 6 Drawing Figures
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1

PIPE WRAPPING APPARATUS

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

Pipe making up pipelines is frequently wrapped with
tapes of various kinds which serve to protect the pipe
from corrosion and other chemical effects of soil, mois-
ture, and weather, and the like. Many pipe wrapping
tapes have an adhesive applied to one side and are of a
self-adhesive character, so that a backing strip or tape
must be used to cover the sticky side of the pipe wrap-
ping tape in order that it can be supplied in roll form and
can be readily unwound from the roll. Peeling the back-
ing strip from the tape and disposal of the backing strip
after it has been peeled from the tape along the pipeline
right of way has been a problem, and is usually accom-
plished by manually pulling the backing from the tape
as the tape is unwound onto the pipe from a roll of tape
supported by a spindle on the pipe wrapping machine,
and then periodically cutting or tearing off lengths of
the backing collected in wads and throwing it aside
along the pipeline right of way. The discarded backing
must then be picked up for disposal, and it frequently
happens that it is left to litter and clutter the pipeline
right of way.

SUMMARY OF THE INVENTION

The invention provides a pipe wrapping apparatus
wherein a spindle is provided to take up the backing
peeled from the pipe wrapping tape just as the tape 1S
drawn from the roll and before the tape is wrapped
about the pipe. The backing take up spindle is supported
by the pipe wrapping machine adjacent the wrapping
tape spindle, at the side of the tape on which the back-
ing is disposed.

The tape and backing take up spindles are supported
on a ring structure which is driven in rotation about the
pipe as the wrapping machine travels along the pipe.
The tape is guided by guide rollers to be wrapped heli-
cally around the pipe as the ring structure is rotated
about the pipe and the wrapping machine is advanced
along the pipe.

Tape may be wound onto the pipe from a single tape
roll or from plural tape rolls suitably circularly spaced
around the ring structure, and each preferably provided
with a backing take up spindle as herein described.

A principal object of the invention is to provide an
improved pipe wrapping apparatus. Another object of
the invention is to provide such apparatus wherein one
or more tape rolls are supported on rotative spindles
and wherein a spindle is provided for each tape roll to
receive backing stripped from one side of the tape as the
tape travels from the roll to be wound onto a pipe. A
further object of the invention is to provide such appa-
ratus which is dependable and efficient in use, and
which is relatively simple in structure and is economi-
cal.

Other object and advantages of the invention will
appear from the following detailed description of a
preferred embodiment of apparatus according to the
invention, and from the accompanying drawings which
are referred to in the description.
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BRIEF DESCRIPTIONS OF THE DRAWINGS

FIG. 1is an end elevation of a preferred embodiment
of apparatus according to the invention.

FIG. 2 is a side elevation of the apparatus shown in
FIG. 1.

FIG. 3 is an enlarged side elevation of the tape roll
spindle of the apparatus and the supports therefor.

FIGS. 4 and § are cross sections taken at lines 4—4
and 5—S5, respectively, of FIG. 3.

FIG. 6 is an enlarged side elevation of the backing
take up spindle of the apparatus and the supports there-
for.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Describing the preferred embodiment of apparatus
according to the invention, and referring first to FIGS.
1 and 2 of the drawings, a rotatable circular support ring
10 is supported by a plurality of circularly spaced paral-
lel tubular connectors 11, the opposite ends of the con-
nectors 11 being connected to a circular sprocket ring
12. Sprocket ring 12 is supported by a suitable plurality,
eight being shown, of peripherally grooved rollers 15,
the inner periphery of sprocket ring 12 being fitted
within the roller grooves. Rollers 15 are supported by a
plate 16 at the end of the pipe wrapping apparatus frame
17, only a portion of the frame being shown in the draw-
ings. Plate 16 is of circular shape at its opposite sides 19,
20 and has rectangular projections 21, 22 at its top and
bottom, respectively. The wrapping machine frame 17
is shown schematically, and some necessary parts with
respect to its functions are omitted from the drawings.

A circular ring 24 is concentrically supported by
plural circularly spaced tubular connectors 23 the oppo-
site ends of which are connected to plate 16 of frame 17.

Top plate 27 of frame 17 supports drive motor 28 and
gearbox 29, shaft 30 of motor 28 being connected to the
gear train within gear box 29, and shaft 31 of gearbox 29
carries a chain sprocket 32. A chain 33 is disposed
around sprocket 33 and sprocket ring 12, and operation
of motor 28 thereby causes rotation of sprocket ring 12
and support ring 10. The direction of rotation is indi-
cated by arrows 35 in FIG. 1.

Frame 17 is open through its center whereby the
frame may be placed around a pipe 37 to be wrapped.
The pipe extends through rings 10, 12 and 24 and
through a suitable opening (not shown) through plate
16. Frame 17 is equipped with suitable support wheels
driven by suitable drive means (not shown) so that
frame 17 may be moved along the pipe as wrapping of
tape onto the pipe exterior proceeds. These elements
may be of any form known in the art suitable for their
purposes, and further description thereof 1s not neces-
sary to an understanding of the invention.

A circular concentric ring 40 is supported by ring 10
by plural tubular connectors 41 of rectangular cross
section extending between the two rings. Ring 40 is of
the same size as ring 10, and the two rings 10 and 40 and
the connectors extending therebetween together with
ring sprocket 12 and connectors 11 form a rotative
frame which carries the tape spindles 44 and the back-
ing tape take up spindles 45.

Referring now also to FIGS. 3-5, the spindles 44, two
being shown but any suitable number of which may be
provided, are each supported by a bracket 47 mounted
on ring 10 and a bracket 48 mounted on ring 40. A block
49 is affixed to ring 40 radially inward of each bracket
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48. The brackets 47, 48 each have half cylindrically
shaped elements 50, 51 facing outwardly to receive the
end shafts 52, 33, respectively, of the spindles 44. A disc
brake 56 having adjustment wheel §7 is provided at the
forward end of the spindle to control tension in the
wrapping tape as it is pulled from a tape roll carried by
the spindle. Centering ribs 58 are provided at each end
of each spindle to center the tape roll core (not shown)
placed thereon between circular end plates 60, 61. The
spindles 44 are rotated by the tension of the tape drawn
therefrom, and are restrained by a brake 56 to control
the tape tension.

The spindle end shafts 52, 53 are retained in elements
30, 51, respectively, by L-shaped pins 64, 65 removably
recetved in aligned holes of elements 50, 51 and shafis
32, 53, the pins being removed to permit installation and
removal of the spindle. One end assembly of the spindle
1s removable to permit placement of the tape roll on the
spindle. Since the spindles are conventional in design,
further explanation is not necessary, and further details
may be obtained from commercial apparatus and from
the prior art.

Backing take up spindles 70, one of which is shown in
FIG. 6, each has a spindle frame formed by a circular
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end plate 71, parallel circularly spaced rods 72, end 25

plate 73, and surrounding wire rings 74. A tube of
square cross section (not shown) is disposed inside of

rods 72, and wire rings 74 are positioned with the cor-
ners of their square shapes 45° from the corners of the
tube rotationally with cne rod 72 against each side of
the squared tube and inside the corner of the wire ring
74 at each end of the assembly. The rods 72 act as roller
cams to tighten the assembly by rolling away from the
wire ring corners. This structure is known in the art and
further description is not necessary.

A threaded shaft (not shown) depends concentrically
from plane 71 and extends through spacer elements 76,
gear 77, and clutch 78, and has nut 79 screwed thereon
to retain these elements. Bracket 82 is engaged around
the end of the shaft and is retained in fixed position by
nut 83 screwed onto the end of the shaft. Support arm
85 supports bracket 82 and has an internal rotative mul-
tipart shaft 86, 87 which drives gear 88 which is en-
gaged with gear 77. Shaft elements 86, 87 are driven in
rotation by wheel 90 carried on shaft element 88, which
1s rotated by frictional engagement with stationary plate
24, this causing rotation of the backing take up spindle
70. Clutch 78 permits the take up spindle to slip accord-
ing to the rate the backing is rolled thereonto.

The pipe wrapping tape 94 has backing strip 95 re-
movably adhered to its adhesive side, a roll 96 of the
tape being installed on each spindle 44. The end of the
backing 1s pulled from the wrapping tape and affixed to
the take up spindle 70. As the ring 10, 40 assembly
rotates, the take up spindles 70 are rotated by engage-
ment of wheels 90 with ring 24, and the backing 95 is
wound continuously onto the spindles 70 as the wrap-
ping tape is unwound from the rolls.

The wrapping tape, freed of the backing, passes be-
neath pressure roller 100, a pressure roller 100 being
provided for each spindle pair, carried by a frame 101
urged by springs 102 into pressured engagement against
the outer surface of the wrapping tape to press the
wrapping tape against the pipe surface to adhere the
tape to the pipe and to the overlapped course of tape
already on the pipe. The wrapping tape is caused to
wrap helically onto the pipe without wrinkling by the
angular dispositions of the tape spindles 44. The angular
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dispositions of take up spindles 70 results in smooth
wrapping of the backing thereonto. As has been de-
scribed, the wrapping machine is propelled along the
pipe as wrapping proceeds, and operation of motor 28
causes rotation of sprocket 12 and rings 10, 40 to cause
the wrapping tape to be wrapped onto the pipe 37.

A principal advantage of the apparatus is that the tape
spindles 44 are supported at both of their ends so that
the spindles are not free to flex as the wrapping head
rotates about the pipe. This insures wrinkle-free applica-
tion of the tape, felt, glass, paper or other wrapping
material which is being wrapped onto the pipe. In con-
ventional pipe wrapping apparatuses the tape spindles
are cantilevered and are thus free to flex at least to some
extent so that the angles of the spindles with respect to
the pipe are changed, which results in wrinkling of the
material being wrapped onto the pipe. This cannot
occur in the case of the apparatus herein disclosed since
both ends of each tape spindle is firmly supported by the
ring supports 10 and 40.

As will be evident, the backing tape is wound onto
spindles 70 1n a controlled continuous manner, so that it
will not be randomly strewn along the pipeline right of
way to be an eyesore and a nuisance. The cost of later
picking up the waste material is also saved, thereby
making the wrapping job somewhat more economical.
When the tape spindle is full, the rolled up backing is
removed and formation of another roll of the backing
material is commenced. The cost of personnel for pull-
ing the tape free of the backing as wrapping proceeds is
eliminated.

While a preferred embodiment of apparatus accord-
ing to the invention has been described and shown in
the drawings, many modifications thereof may be made
by a person skilled in the art without departing from the
spirit of the invention, and it is intended to protect by
Letters Patent all forms of the invention which fall
within the scope of the following claims.

I claim;

[1. Pipe wrapping apparatus, comprising first spindle
means adapted to hold a roll of pipe wrapping tape
having a strip of backing material removably adhered to
one surface thereof, means for supporting said first
spindle means adjacent a pipe receiving path provided
through said pipe wrapping apparatus, means for mov-
ing said supporting means and said first spindle means
about a pipe disposed along said path to draw said tape
from said roll to be wound around said pipe, second
spindle means supported by said supporting means adja-
cent said first spindle means, means for rotating said
second spindle means about its axis whereby said back-
Ing strip may be wound thereon and removed from said
pipe wrapping tape before said pipe wrapping tape is
wound around said pipe.}

L 2. The combination of claim 1, wherein said backing
strip 18 disposed on the side of said wrapping tape
toward the outside of said roll.}

I3. The combination of claim 1, including pressure
roller means for pressing said tape against the outer
surface of the pipe, said pressure roller means being
supported by said supporting means adjacent a pipe in
said path and being supported by a frame spring biased
toward said pipe.}

[4. The combination of claim 1, said supporting
means comprising a circular ring sprocket rotatably
supported by plural circularly spaced rollers engaging
its inner periphery and depending from the main frame
of the wrapping machine, and comprising circular ring
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means depending from said ring sprocket and rotatable
therewith having said first and second spindle means
carried thereby; fixed ring means depending from said
main frame disposed concentrically adjacent said circu-
lar ring means, said second spindle means being rotated
about its own axis by wheel means frictionally engaging
said fixed ring means. }

5. The combination of [4,} 16 said rotatable ring
means comprising a pair of axially spaced rings, said

first spindle means being connected between said pair of 10

axially spaced rings and said second spindle means
being connected to one of said pair of axially spaced
rings, whereby said first spindle means is supported at
both of its ends and is not subject to flexure and change

6

wrapping tape spindle having one end connected to one
of said axially spaced rings and its other end connected
to the other of said axially spaced rings whereby each
said pipe wrapping tape spindle is supported against
change of angular position during wrapping so that
wrinkling of the tape caused by such angular change of
position will not occur.

12. The combination of claim 11, said backing take up
spindle being mounted on one of said axially spaced
rings.

13. The combination of claim 12, each said pipe wrap-
ping tape spindle having brake means to control the
tension of the wrapping tape drawn therefrom onto the
pipe, and each said backing take up spindle having

of POSiti_Oﬂ S0 ’}hat wrinkling of the tape caused by such 15 ;jytch means to control the tension of the backing strip
flexure is eliminated. wound thereon.

~ 6. The combination of claim 5, said first spindle means 14. The combination of claim 13, including spring
including brake mf’aﬂi'_ to ‘30‘1:1“01“ the tension of the i ceq pressure roller means for pressing the wrapping
wrapping tape passing from said roll onto said pipe, sald ;56 grawn from said roll thereof against the outer sur-
second spindle means including clutch means to control 20

the tension of said backing strip pulled from said wrap-
ping tape and wound thereonto.

7. Pipe wrapping apparatus comprising an apparatus
frame having a pipe passage therethrough and including

face of the pipe.

15. Pipe wrapping apparatus, comprising first spindle
means adapted to hold a roll of pipe wrapping tape having
a strip of backing material removably adhered to one sur-

face thereof, means for supporting said first spindle means

means for propelling the apparatus frame along the 25 - . : . _ iy

length of appi;fe dis%osed tII:Fou gh said pipe p .afs age, ad;ace'f:r a pipe receiving path pmvszfi thm?gh said pipe
plural circularly spaced rollers depending from one end wrapping dpparatus, means for moving said supporting
of said apparatus frame around said pipe passage, a ring means m?d said first spindle means about a pipe disposed
sprocket disposed around said rollers to be supported along dsmd P‘g” '3 draw said éﬂﬂe. J;"?m said roll to bj
thereby, a ring frame carried by said ring sprocket and 30 '*O4™ around saia pipe, second spindie means Supporte

rotatable therewith around said pipe passage, drive by said supporting means adjacent said first spindle means,
means carried by said apparatus frame having a drive means for rotating said second spindle means about its axis
sprocket aligned with said ring sprocket, a drive chain whereby said bacfcmg. strip may be wound thereon ﬂfld
engaged around said drive and ring sprockets for driv- 7 emoved from said pipe wrapping lape before said pipe
ing said ring frame in rotation, at least one pipe wrap- 35 W/apping tape is wound around said pipe, and including

ping tape spindle mounted on said ring frame to be
moved around said pipe passage thereby, and a backing
take up spindle mounted on said ring frame associated
with each said pipe wrapping tape spindle for receiving
a backing strip pulled from wrapping tape carried in a
roll on said pipe wrapping tape spindle as the wrapping
tape is pulled from the roll to be wrapped onto a pipe
stationarily disposed through said pipe passage as said
ring frame and spindles are rotated about the pipe.

40

pressure roller means for pressing said tape against the

outer surface of the pipe, said pressure rofler means being
supported by said supporting means adjacent a pipe in said

path and being supported by a frame spring biased toward

said pipe.

16. Pipe wrapping apparatus, comprising first spindle
means adapted to hold a roll of pipe wrapping tape having
a strip of backing material removably adhered to one sur-

face thereof, means for supporting said first spindle means

8. The combination of claim 7, said ring frame com- 45 adjacent a pipe r eceiving path provided through said pipe
prising a pair of axially spaced rings, each said pipe wrapping apparatus, means for moving said supporting
wrapping tape spindle having one end connected to one means and said first spindle means about a pipe disposed
of said axially spaced rings and its other end connected along said path to draw said tape from said roll to be
to the other of said axially spaced rings whereby each wound around said pipe, second spindle means supported
said pipe wrapping tape spindle is supported against 50 by said supporting means adjacent said first spindle means,

change of angular position during wrapping so that
wrinkling of the tape caused by such angular change of
posttion will not occur. |

9. The combination of claim 8, said backing take up

means for rotating said second spindle means about its axis
whereby said backing strip may be wound thereon and
removed from said pipe wrapping tape before said pipe
wrapping tape is wound around said pipe, said supporting

spindle being mounted on one of said axially spaced 55 means comprising a circular ring sprocket rotatably sup-

ported by plural circularly spaced roflers engaging its inner
periphery and depending from the main frame of the wrap-
ping machine, and comprising circular ring means depend-

rings.
10. The combination of claim 7, including a stationary

ring carried by said apparatus frame adjacent said ring
frame, said backing take up spindle having wheel means

ing from said ring sprocket and rotatable therewith having

engaging the periphery of said stationary ring to rotate 60 said first and second spindle means carried thereby; fixed

said backing take up spindle as said ring frame and
spindles are rotated around said pipe passage and a said
pipe disposed therethrough.

11. The combination of claim 10, said ring frame
comprising a pair of axially spaced rings, each said pipe

65

ring means depending from said main frame disposed
concentrically adjacent said circular ring means, said sec-
ond spindle means being rotated about its own axis by

wheel means frictionally engaging said fixed ring means.
% * ¥ * %
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