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To all whom it may concern:
Beit known that I, WALTER J. WOODWARD,
a citizen of the United States, residing at Na.
tional City, in the county of San DleO'O and
5 State of California, have invented new and
useful Improvements in Pipe-Banding. Ma-
chines, of whlch the following is a spec1ﬁca-
tion.
The particular ob,]ect of my invention is to

1o produce & machine which will be capable of .

successful use in banding wooden pipe made

from sections of boards bent into form by a:

machine for which Henry E. Brett and my-
self have,by anapplication, Serial No. 623,560,

15 of even date herewith, applied for Letters
Patent of the United States, and for which
pipe I have, by an application, Serial No.
623,542, of even date herewith, applied for
Letters Patent of the United States. ‘

20  The especial object of my invention is to
produce means whereby wooden pipe may be

continuously fed through a machine and-

firmly compressed by subjecting it to pres-
sure applied spirally along the pipe and con-
25 'mnuously increasing from the pointat which
the pipe is first subjected to pressure to the
point at which it is relieved from such pres-
sure, so that thereby the pipe is gradually
compressed to the greatest possible degree
30 and perfect closure of the joints secured
Immedlabely after passing from the compress-
ing device the pipe is wrapped with a wrap-
ping of wire or other suitable material, which
is also applied spirally under tension, so that
35 when the pipe is completed and passes from
the machine it is so tightly compressed and 80
firmly wrapped that there is. no liability of
leakage of the joints even when subjected to
high pressure and before the fibers become
40 saturated and expand.

There are many difficulties in the way of
successfully wrapping wooden pipe by ma-
chinery. I first endeavored. to _wrap single
lengths of pipe by placing the pipeina lathe

45 and applying power to one end of the pipeto
rotate it while winding it spirally with wire.
This proved impraeticable in that the tension

_upon the wrapping caused the pipe to twist,
so that each seam or joint between the sec-

tions was a spiral, starting in ‘on oneside of 5o

the pipe and ending on the other side. - Ithen
applied power to both ends of the pipe while

wrapping it and found the seams were bow-

shaped. T also found it impossible to com-
press the pipe sufficiently by winding the wire 55
about it, for the reason that the wire is of
comparatlvely small diameter, that used upon
a six-inch pipe being but one-quarter inch in
diameter, and when hlcrh tension was placed
uponit rupture of the outer fibers of the wood 60
was produced without giving adequate com-
pression to the pipe. -
I have found in experimenting that it is -
plaemcally impossible, when the wire wrap-
ping is first started, to secure sufficient ten- 65
sion upon the permanent wrappmo of wire
which is used to hold the pipe in place until
several turns have been taken about the pipe.
By my 1mproved wrapping-machine I com-
press the pipe preliminarily by means of a 70
traveling spiral band, which also operates to
feed the pipe forward 8o that unless provi-
sion is ' made therefor the wire wrapping is
applied to the pipe in spirals corresponding
to the spirals of the compressing-band, which 75
is wrapped about the pipe. Since the pipe

must rotate and also travel forward while

rotating, it becomes very difficult to wrap the
pipe with a sufficient number of coils to gain
the desired tension upon the wrapping untﬂ 8o
the pipe, by the operation of the compressing-
band, has traveled ahead to bring the wrap- .
ping a considerable distance from the end of
the pipe. . This proves a serious difficuity,
since it leaves that end of the pipe to which 85
the wrapping is first applied without a suffi-
cient tension upon the wrapping to prevent
the pipe from leaking under pressure. Ten-
sion must also be fralned upon the compres-
sion-band, and this also necessitates several go
preliminary turns of the pipe. T also found

‘that T could not wrap the rear end of each

pipe-section sufficiently tight, since as the
pipe passed forward, fed by the spiral com-
pression-band, the spirals of the band were g5
one by one released from the end of the pipe
and the tension thereby relaxed, so that suf-
ficient compression could not be gained. Since
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a pipe is no stronger than its weakest point,
this difficulty was one of great magnitude,
since if it was aftempted to use the entire
length of pipe having loosely-wrapped ends
the efficiency of the pipe was greatly reduced.
I overcome this objection by eutting off a por-
tion of each end of the pipe, usingonly the cen-
tral portion,which wassufficiently compressed
and tightly enough wrapped to withstand high
pressure. This,however,was very expensive,
since the cost of the material required to pro-
duce a certain length of pipe was greatly in
excess of what it should be. I also found
considerable difficulty in placing the various
lengths of pipe in the machine, it being nec-
essary to release the tension upon the com-
pression-band and to wrap the band properly
spaced spirally around the end of the pipe.

Another object of my invention is to pro-
vide an improvementinthe processes of band-
ing wooden pipe which enables me to avoid
the objections heretofore set forth and to ap-
ply auniform tension upon the wire wrapping
from one end of the pipe to the other and to
continuously feed the sections of pipe into
the machine without releasing the tension
upon the compression-band or the wire wrap-
ping.

The accompanying drawings illustrate my
invention.

Figure 1 is a plan view of a machine em-
bodying my invention. Tig. 2 is a side ele-
vation of the same. TIfig. 3 is a longitudinal
fragmental section showing two pipe-sections
secured together with my improved tension-
clamp.

In the drawings, A representsamain frame
upon which the entire mechanism is mounted.

I3 represents a compression-band-carrying
frame which, by means of slides I/, is ar-
ranged to be adjusted transverse the main
frame.

B"isascrew-shaft journaled in the adjust-
able frame and serewed through a nut 0, se-
cured to the main frame. This shaft is op-
erated by means of sprocket-wheels 1’ 0",
sprocket-chain 0, and a crank 0. By ro-
tating the crank the screw is screwed into
and out of the nut and carries the adjustable
frame back and forth transverse the main
frame.

C represents pipe-supporting wheels jour-
naled upon the main frame and adapted to
support the pipe N while it is being com-
pressed and wrapped.

C' represents antifriction pipe - guiding
wheels adapted to engage the pipe upon one
side and to allow the pipe to easily turn while
beingcompressed and banded. These wheels
are mounted in an adjustable frame ¢, oper-
ated by means of screw-shafts C”, wherceby
the position of the wheels may be regulated
to suit the size of the pipe being banded.

Disabearing-wheel which is mounted upon
the frame I and engages the pipe and re-
ceivesthedirect pull of the compressing-band
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and is by any suitable means, such as the
brackets d and clamps, rendered adjustable
to suit the size of pipe being supported.

In the main frame and at one side of the
adjustable frame B is journaled a power-shaft
E, to which is fixed a driving-wheel E', which
is connected through suitable intermediate
gears with a power. (Not shown.) Upon this
power-shaft is fixed a band-driving wheel T,
An idle-wheel I¥ is journaled to freely re-
volve upon the shaft. A band-transferring
wheel G is journaled in the frameat oneside
of the two main band-wheels and has its axis
or shaft G’ arranged atan angle with the axis
of the driving-shaft E,so that the band fwill
feed from the lower side of the driving-wheel
I onto the lower side of the transferring-
wheel G and will feed from the upper side
of the transferring-wheel onto the idle-wheel
. - Asecondidle-wheel I’ is journaled upon
the driving-shaft, and the- driving-band f,
which is preferably made of a cable of ma-
nila or other fibers not so firm and unyield-
ing as to crush the pipe, is trained around
the power-wheel ¥, the transferring-wheel
@G, the idle-wheel I/, thence around a pulley
II back to the idle-wheel T, under which it
passes, thence forward to the pipe-carrying
frame, where it is spirally wound around the
pipe, as clearly shown in Ifig. 1. The driv-
ing-wheel F and the idle-wheel T are ar-
ranged a suitable distance apart to give the
desired number of turns spirally around the
pipe. A tension-weight 11" is secured to the
block or pulley II by suitable intermediate
means and adapted to hold the driving-band
taut. Guide drums or sheaves e ¢ are ar-
ranged to guide the cable from the idle-wheel
F" to the point where il winds upon the pipe.
The wheel ¢ guides the cable from the pipe
to the driving-wheel F. The wheels ¢ ¢ are
secured to the adjustable frame B.

I, J,and X are tension-wheels,around which
passes the wire M’ to be wrapped upon the
pipe. The wheelIrevolvesinabath I',which
is preferably filled with asphaltum, so as to
coat the wire with asphaltum before it is
wound about the pipe. A brake Lisarranged
to control the movements of the tension-
wheels and to give the desired tension to
cause the wire to partially bed itself in the
wood of the pipe, but not sufficient to rupture
or break the fibers. The brake may he of
any of the well-known forms commonly em-
ployed for banding pipes with wire, and de-
tailed illustration herein is not necessary for
a complete understanding of my invention.

M is a reel upon which is wound the wire
M',which passes around the tension-wheels T,
J, and K and is wrapped about the pipe.

In operating my machine a section of pipe
N is placed in the machine upon the adjust-
able frame B, and the compressing band or
cable fis wound spirally about the pipe, as
shown in Fig. 1. The tension may be re-
moved from the band while this winding is
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being accomplished.  Then the tension is ap-
plied and poweris actuated to rotate the driv-
ing-shaft K to carry the band in the direction
indicated by the arrows, thereby unwinding
the band from the advance portion of the
pipe and winding it upon the rear portion.
By reason of the power being applied to the
advance member /' of the band fthe greatest
compression- takes place at the point where

the cable leaves the pipe,-and the cable at-

the point where it winds upon the pipe is un-
der comparatively low tension, and this ten-

- sion gradually increases to the point where
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the cable leaves the pipe,where, as stated, it
is greatest. This gradual compression is in
effecb the same as would be that of driving
the pipe into a tapering passage, except that
the spiral application of the power avoids
friction and the sections of pipe are tightly
compressed and firmly wedged together with
slight expenditure of power. - When the end
of the pipe has advanced to a point opposite
the tension-wheel I, the end of the wire M’
is secured to the pipe, and as the pipe is ro-
tated by the driving-band and thus driven
ahead the adjustable frame B which carries
the rope-guiding sheaves e ¢, is, by rotating
the screw-shaft B/, carried %o the rear, so
that the spirals of the band are wrapped upon
the pipe without causing the -pipe to travel
forward, thus holding the pipestationary with
1e1at10n to the wire-wrapping device. - Ordi-
narily I prefer to take three parallel turns of
wire about the end of the pipe; and as soon
as this is done I reverse the motion of the

screw-shaft to carry the adjustable frame back

to its normal position, the tension upon the
cable causing it to follow the sheaves ¢ ¢’
and to feed the pipe forward care must be
taken that this reverse movement is slow and
uniform, lasting from one-fastening to the
other; otherwise the windings of wire upon the
pipe will be unequally spaced. - When the
frame is returned to its normal position, the
rotation of the driving-band forces the pipe
through the machine, the pipesliding spirally
along upon the supporting-wheels C and C'.

"The thrust-wheel D is arranged upon the ad-

justable frame and follows the movements of
the cable to take the direct pull of the cable
or tension-band and to therebv avoid break-
ing the pipe in two.

1 have found in practice that it is practi-
cally impossible with my method of compress-
ing the pipe, by means of a band spirally
wound about the pipe, to gain sufficient ten-
sion upon the front end of the section first
entered. For this reason I have devised a
process of winding whereby after the front
end of the first section iswound . I am enabled

to keep the tension uniform from one end of
each section to the other.

Inpracticing this process after one seetion
has been started into the machine and almost
completely wound I secure a second section
to the end of the first section by means of re-

movable clamps P. Then when the end of
the first section is reached I make the paral-
lel turns, as heretofore described, preferably
seating them in a clip Q, having malleable
lugs and which is described. and claimed by
me in an application of even date herewith
for patent upon wooden pipes. After these
turns are made, as hereinbefore described,
the direction of travel of the movable fra_me
is reversed as suddenly as possible, allowing
the cable to feed the pipe rapidly forward,
and the wire is carried at an obtuse angle
across the joint between the two sections, af-
ter which the frame is operated to form the
coils about the end of. the second section,
Then the motion of the frame is reversed to
return it to its normal position and to give a
uniform spiral to the wrapping. When the
end of the second section is reached, a third
section may be -attached to the second sec-
tion and the banding made continuous from.
end to end, after which the machine may be
stopped, the wrappings secured upon each
side of each joint between the sections, the
wire wrapping cut between the fastenings,
the temporary clamps removed, and the sec-
tions separated from each other. It will be
understood that the tension is maintained
upon the wire wrapping while this is being
done. As soon as the wrapped sections are
fastened and removed from the front end of
the pipe unwrapped sections are secured in
succession and the operation made continu-
ous. By this means the tension is made uni-
form from ome end of each section to the
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other, and in practice I have at one time had

in my machine three sixteen-foot sections of
completely-wrapped pipe, with one section of
unwrapped pipe secured in place ready to-be
fed into the machine. :

- The strain upon the adjustable clamps P is
excessive, and it is essential that they hold
the pipe-sections firmly in place. - It is also
essential that they be so tightly seated upon
the pipe as to not yield under the pressure of
the band f. The clamps which I have de-
vised and used for this purpose each consist
of two approximately semicircular members
p p', each roughened or provided upon its in-
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ner face at each end with pomts p'ty adapted -

to take into the wood of the pipe. Iu order
that these points be firmly seated in the wood,
it becomes necessary that great pressure be
exerted upon the clamps.” Itisalso essential

120

that the plates of which the clampsare made -

be not so thick as'to increase the diameter of
the pipe unduly at the joint. - In order to
make the clamps thin, but still secure the re-
quired strength, I reinforce each-clamp by a
steel plate p”', riveted to each section at its
mid - length- and upon the inside thereof.
Screw- threaded bolt-holes R are provided in
one member, and countersunk bolt-holes R’
are provided in the other member, and clamp-
bolts r are passed through the bolt-holes R’
and screwed intothe bolt-holesR. A.socket-
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wrench is used to operate the bolts to draw
the two members firmly down upon the pipe.
The screw-threaded and countersuuk bolt-
holes are centrally arranged at the mid-length
of the members, and the bolt which fastens
the members together passes from one mem-
ber to the other through the axis of the eyl-
inder formed by the two members when thus
held together. DBy this method the boltsfas-
ten the members together perfectly, and there
are no protuberances to interfere with the
winding of the cable.

It will be seen that by my method of band-
ing the compression of the band gradually
increasesfrom the pointat which it iswrapped
upon the pipe to the point at which it leaves
the pipe, so that the compression is made
gradual and uniform and isextremely effect-
ive without being liable to crush the pipe. I
have found it possible by increasing the ten-
sion upon the band to cut the pipe in two,
and in practiee with my machine I'use a ecable
of one and three-eighths inches in diameter,
and this cable leaves perceptible marks nupon
the pipe after it has been banded. The ten-
sion upon the wire wrapping is made suffi-
ciently great to partially embed the wire in
the wood, the compression of the fibers be-
neath the wire while dry causing them to ex-
pand as soon as they become wet, thus aiding
in making thie wrapping extremely tight and
preventing the opening of any of the joints.

Now, having described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. In a pipe-banding machine, the combi-
nation of means for removably securing to-
gether, axjally, end to end, independent sec-
tions of pipe; means for compressing and ro-
tating the pipe thus secured together; means
for applying a continuous band to the com-
pressed pipe; and means for maintaining a
tension on the band.

2. A pipe-machine comprising a frame; an
endless band adapted to have a portion of its
length wound spirally around alength of pipe;
guide-wheels for the band; a tension for the
band; a bearing-wheel adapted to support the
pipe against the pull of the band; means for
driving the band; and a wrapping device
adapted to wrap the pipe as it is released from
the band.

3. In a banding-machine, the combination
set forth of aframe; an endless band adapted
to be wound spirally around a pipe; suitable
guiding-wheels for the band; a bearing-wheel
adapted to take the pull of the band; a ten-
sion for holding the band taut; means for
driving the band; and a wrapping device
adapted to wrap the pipe with a permanent
wrapping as it is released from the band.

4. In a pipe-banding machine, the combi-
nation set forth of a main frame; pipe guid-
ing and supporting wheels arranged upon the
main frame; band drivingand guiding wheels
secured in the frame at one side of the pipe
guiding and supporting wheels; a compression
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and driving band frained around the guiding
and supporting wheels, and adapted to be
wound spirally around a pipe arranged upon
the supporting and guiding wheels; a tension
device adapted to hold the band taut; and a
wire - wrapping device adapted to wrap the
pipe asitisreleased from the spiral compres-
sion and driving band.

5. In a banding-machine, the combination
set forth of a wmain frame; pipe-carrying
wheels arranged on the main frame; a band-
shifting frame arranged on the main frame
and adapted to be adjusted transverse such
frame; pipe guiding and supporting wheels
arranged on the main frame; suitable band
driving and guiding wheels arranged in the
main frame at one side of the adjustable
frame; an endless band trained around such
wheels and adapted to be wound spirally
about a pipe arranged upon the pipe-carry-
ing wheels; a tension device for holding the
band taut; means for driving the band; a
wrapping deviee adapted to wrap the pipe as
it is released from the traveling band; and
suitable means foradjusting the band-adjust-
ing frame.

6. In a banding-machine, the combination
set forth of a main frame; a compressing band-
carrying frame arranged to be adjusted trans-
verse the main frame; pipe supporting and
carrying wheels arranged upon the main
frame; means for adjusting the band-carry-
ing wheels; band driving and guiding wheels
arranged at one side of the adjustable frame;
an endless band trained around the driving
and guiding wheels and adapted to be
wrapped spirally about a pipe arranged upon
the pipe-carrying wheels; means for driving
the band; means for wrapping the pipe as it
is released from the band; and means forad-
justing the adjustable frame.

7. A banding-machine comprising an end-
lesscable having a portion of its length adapt-
ed to be spirally wound about a pipe; means
for driving the band to rotate the pipe and to
cause it to travel forward; a wrapping device
for wrapping the pipe; and means for adjust-
ing the band to cause it to feed the pipe axi-
ally forward or to remain stationary with re-
lation to the wrapping device while rotating.

8. In a pipe-banding machine, a clamp for
holding the ends of the pipe-sections together
and comprising two approximately semicir-
cular members each roughened upon its in-
ner face at each end with points adapted to
take into the wood of the pipe, and screw-
bolts centrally arranged at the mid-length of
the members to hold them together.

9. In a pipe-banding machine, a ¢lamp for
holding the ends of the pipe-sections together
and comprising two plates to fit upon the out-
side of the pipe and provided with points to
take into the pipe and respectively reinforced
at the mid-length, and screw-bolts centrally
arranged and passing through the reinforced
portion to draw the members together.

10. In a pipe-banding machine, a clamp
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for holding the ends of the pipe-sections to-
gether and . comprising two approximately
semicireular members to.fit upon the outsides
of two sections of .pipes, one member being
provided with aserew-threaded bolt-hole, and
the other member with a countersunk bolt-
hole; and a clamp-bolt passed through the

countersunk bolt-hole and screwed into the

”
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screw-threaded bolt-hole and passing through
the axis of the cylinder formed by the two 10
"members while thus held together:

WALTER J. WOODWARD. -

Witnesses: S
ALFRED 1. TOWNSEND,
“JAMES R. TOWNSEND.



