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To all whonv it may concermn:

Be it known that I, HARRY G. OSBURN, a
cltizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-

5 nois, have invented a certain new and useful

Improvement in Looms for Forming Flexible

Conduits, of which the following is a full,
clear,concise,and exact desceription,reference
being had to the accompanying drawings,

10 forming a part of this specification.

- My invention relates to a loom for forining
flexible conduits. In Letters Patent No.
652,806, granted July 3, 1900, I have disclosed
and claimed a flexible conduit adapted for

15 electrical conductors comprising a woof

" wound into helical form and having inter-

woven therewith a series of warp-threads.

The present invention relates to a loom for
forming the conduits above referred to.

2o  The woot, which is wound into a helix to
constitute the body of the conduit, may be
formed of any suitable material possessing
the necessary flexibility and ri frldlty of struc-

- ture—such as fiber, heavy paper, cane, and

25 the like—whilethe warps mayv be made of any
saitable material-—such, forinstance, as cot-
ton or other thread. In accordance with the
present invention I provide mechanism for
winding the woof into the form of a helixand

30 provide a plurality of supports for the warps
arranged to move the warps alternately into
and out of the path of the woof, whereby the
warps alternately engage the interior and
exterior surfaces of the convolutions of the

35 woof. In practice I have mounted the woof-
support upon a revolving frame, the support
having an arm carrying suitable guides which
serve during the revolution of the support to
wind the woof about a suitable spindle. The

40 warp-supports are arranged o be moved al-
ternately to opposite 51des of the path of the
wooi-support, whereby the warp-threads are
moved alternately into and out of the path
of the woof, so that in the completed structure

45 the warp-threads rest alternately against the
inner and the outer faces of the convolutions
of the woot. I preferably arrange the warp:

supports sothat daring one revolution of the |
wooi-support the warp-sapports are upon one |
so side of the path of the woof-support and are
upon the other side of said path during the

succeeding revolution. DBy thisarrangemerit
each warp-thread is placed in contact with -
the inner face of one cdonvolution of the woof
and in contact with the outer face of the ad- 55
jacent convolution. Where desired, the
warp-supports may be moved at ﬂ'reatm in-
tervals, so as to cause the warp- threadg to
overla,p a plurality of convolutions of the
woof. 'The changes necessary to accomplish 6o
this will be obvious from the deseription
hereinafter contained. | |
While I have shown 4 machine employ-
ing a single woof, it will be understood that
the mventmn is not limited to the use of a 65
single woof. -
My invention is shown in the aceompany-
ing dmmnws, in which—
I‘wure 1 is a view in elevation, partiallyin
section, of the machine of my invention. 7c
Fig. 2 is a detail view illustrating the cross-
ing of the guiding-tracks. Fig. 3 1s a plan
view of the machme Fig. 4 is a detail view
of the arm for supportmfr one of the guiding-
rollers. Fig. 5 is a detail view of one of the 75
guides for the warp-threads. Figs. 6 and 7
are detail views illustrating the conduit in
the process of formation. Fig. 8 1s a detail
view of the spools centammw the warp-
threads. I'ig. 9 is a sectional view on line 8o
11 11, Fig. 8. Fig. 10 is a detaill view of the
guiding mechanism for the completed con-
duit. Fig. 11 is a sectional view on line 9 9,
Fig. 10. Fig. 12 is a detail view of the mech-
anism for supporting and guiding the woof. 83
Like letters refer to like parts in the sev-
eral figures.
Upon the base or sunpmt ais mounted the
bracket «', in which is supported a vertical
sleeve a2 The driving-pulley 0 is mounted go
upon a shaft b’, earrying at the end a bevel-
oear b?, meshmﬂ‘ with a bevel-gear b3, jour-
naled to rotate about the sleev_e a® and con-
nected to the frame 64, whichisrotated there-
by. The frame b* carries the standard 0° 95 .
upon which the spool b5, carrying the Woof -
is- supported. Upon the standard b® is also
carried the arm b7, which supports the guid-
ing-rollers for the ‘woof. The frame b* also
supports by means of vertical rods 6° 0%, guid-

100 -
ing-tracks b° 6%, As the frame 0b* rotates |

A the guiding-tracks b? and 6'° and the spool bﬁ
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carrying the woof and the arm b7, are all car-
ried around together. Upon the upper end
of the sleeve a? the frame ¢ is mounted, eud
this frame carries a series of Sba,ndelds ¢’ c.

A pair of plates c¢° ¢*® is supported upon each
standard and guided therein, the plates be-

ing held 1n position by the overhanging plates

¢t ¢t.  (Shown more clearly in Fig. 9.) As
shown in Fig. 8, an axle or shaft ¢® is sup-

ported upon each of the sliding plates ¢, upon -

which the spool ¢°, carrying the warp-thl ead,
is mounted.
ing arm ¢° upon the end of which is a spring
c’, pivoted at ¢% which normally rests against
the side of the spool to retard the motion

‘thereof and place-the warp-thread under ten-

sion. Whenitisdesired toremove thespools,
the spring ¢’ may be rotated about its pivot

¢® to permw the removal of the spoolfrom the

axle ¢®. The warp-thread as it passes from

the spool passes between a pair of disks ¢° ¢19,

the disk ¢° being mounted upon the end of a
shank ¢!, while the disk ¢'° is loosely mount-
ed thereon and pressed toward the disk ¢? by
means of a coiled spring ¢®*. The disk ¢
may thus yield under pressure from the warp-

thread while serving to maintain the same

under tension. To thesliding plate ¢? a semi-
circular frame c¢¥ is seemed by means of
serews ¢ ¢4, and upon this frame the shank
¢! of the warp-guiding device is supported.

- Upon said frame ¢ an arm c'* is pivoted,

35

- 40

- may be permitted.

50

55

into.the slot of track §° again.
during one rotation of the frame carrying
the guiding-tracks the tongue ¢, belonging.

which arm carries upon the end the guiding-
roller ¢'®. A lug ¢ upon the rear of “the arm

it vibrates between screws ¢'”and ¢'®, where- |

by the arm c¢!* may rise and fall to accommo-
date the varying length of the slack portion
of the warp-thread duunﬂ' the operation of
the machine.. By ad Justmﬂ' the serews ¢!7
and ¢*® any desired movement of the arm ¢*
~Upon the lower end of
the frame ¢ a
is rotatably mounted upon a shank ¢*, car-
ried upon the end of said frame ¢!, a screw
¢ being adapted to lie in a peripheral slot

c=, provided upon the shank ¢** to prevent
the removal of the tongue while permitting
therocking thereof. The tongunec fits in the
wrgeﬂve or slot provided in the guiding-tracks
bJ 1
b? and 6% intersect upon one SIde so that the
tongue ¢'* after traveling around ‘the track b°
will pass by the incline shown In I'ig. 2 into
the slot of track 6 and after passing around
track 5 will pass by the descending ineline
Oensequently

to any pertleulm warp- thread will be held in

a lowered position due to lts engagement

with the slot of track 0% and upon the suc-
ceeding rotation due to its engagement with
the slot of track bY it w 11l be raised into the
extreme upper pesmon and lowered again.
Above the standards ¢’ ¢’ and in line thele-

with are the series of stenderds d’' d', one fer'

Upon the plate c*® is a project-

tongue c¢¥ is provided, which

As shown in Fig. 2, the guiding-tracks

W, 5

f
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! por ted lipen the fleme c? which ie Supporteci"

upon the main frame a®. The Standmd d’ is-
similar in construction to standard ¢' and is
provided upon each side with plates d* di,

which form the outer walls of a ﬂ'mdeway
within which the sliding plate c?is adapted to -
move. When the toncrue ¢’ travels in the slot

“of track b1, the plate ¢® is moved upward to the

standard d'. A space is left between the op--

posed ends of the strands ¢’ and d' to accom-

modate the passage of the arm b7, which sup-_
ports the woof. The woof f passes between
the guiding-rollers ¢ and ¢', the roller ¢’ be-.
ing }1e1d1nﬂ'ly pressed toward the roller g .
by a spring g Upon the end of the arm O .

is mounted an adjustable extension g3, Where- o

by the position of the ﬂ'mdmfr-rollers gt g°

may be varied. A sp*ndle or rod his sup-

ported ‘in the upper end of the sleeve a?
about which spindle the woof is adapted to
be wound as the arm b7, gmdmw the woof;
travels around the spindle." Surmundmg
the spindle in a frame /', having an aperture
h* slightly larger in dla,meter than the com-

70
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pleted condmt and the conduit thus formed i L ':'_{"'f:

passes upweld through the annular space:
left between the spindle and the opening A2 -
A plurality of rubber-tired rollers A3 72° are -

adapted to press against the conduit as the =~ -~ =

same 18 fed Upward to prevent the twisting -
The roller e
h?is carried upon an arm At pivoted at -A%
and provided with an adjusting - screw AS,
- whereby the position of the roller may be ad- =
justed. The frame /' is secured to the sleeve .
h* by means of the set-screw /%, and the sleeve -
h*is secured to the framesd and a® by means -
The completed conduit
k after passing through the sleeve A7 is- -
wound around the dlum k', the drum carry- ..
ing a gear-wheel %2, meshmﬂ' with the worm: ?.;55'
7c° whlnh is eonneeted thr oucrh the interme- -

of the conduit during formation.

of set-screws h° AY.

diate gear k* with the shaft ka,geered to the

main duvlnfr-she[‘t b' by the bevel-gears k& .

y A

The gearing between the dmmmshaft

and the drum is such as to wind the cendmb

- upon the drum as fast as the same is formed.

The operation of the loom is as follows:

—_— .. e

The spools containing the warp-threads are s

placed in position aud the spool’ upon one - -
side of each standard is arranged with the -~
tongue thereof in the slot of the lower tmek g
whﬂe the spool upon the opposite side of the_f

standard is arranged with the tongue in the = .

slot of track DY, so that the 8poel upon one
side of each standard is in the lower pOSlblOll e

while the spool upon the other side is in the.--_-'_'..--.--'--'if-:?'-"

upper position.

is supperted upon the etenderd b® and passes
between the guiding-rollers, as shown.

and winding the same thereon.

causes the woof to assume the form of a helix.

each of the standards ¢/, the same bemn' sup- ) As shown more clearly in Fig. 6, the woof f

The warp-threads are passed 125
over the guiding-rollers, asshown. The woof IORN

As
the machine is operated the frame b* rotates, . -
thus carrying the woof around the 5pmdle
The up- - -
ward movement of the conduit as fermed--}
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is passed during one revolution between the | plane above mentioned.

warp-threads [ and m, the woof passing over
the top of the thread m, while the thread /
18 raised out of the path of the woof. Upon
the next revolution, as shown in Fig. 7, the
warp-thread [ has been moved into the lower
position, and as the woof is wound around
the spindle it is passed over the top of thread

[, while the thread m is raised upward outof

the path of the woof. Upon the succeeding
revolution the thread m will again be in po-
sition beneath the woof, and each warp-
threadis thus placed alternately beneath and
above the woof-thread, whereby the warp is
mnterwoven with the helical woof. The rais-
ing and the lowering of the warp-threads are

accomplished, as above described, by the en- |

cagement of the tongues ¢’ with the slotsin
the tracks 6’and 0'°. Duaring onerevolution
the tongue travels in the qlot of track b°,

which is horizontal, and-is thus malntamed'

in the lowered position. During the next
revolution the tongue travels in the slot of
track 6, and is thus raised during the first
half of the revolution and lowered to the ini-

tial position during the second half of the.

revolution.
by the above constructlon whelem the

woof 1s fed to the spindle at an angle to the.

axis thereof, the flat or ribbon-like woof is
prevented from buckling ortwisting and lies
flat against the spindle, whereby the same
may readily pass through the annular space
between the spindle and the bore in which
the spindle is adapted to rest. It will be
found that 1t will be necessary to vary the
angle for different widths of material, and
accordingly the part ¢3, earrying the guiding-
rollers, is rotatably mounted upon the end of
the woof-support 0, whereby the angle at
which the woof is conveyed to the spindle
may be varied and adjusted at will. -

It will be noted that the revolving endless
track serves to positively move the warp-sup-
ports from one position to another, and,more-
over, it will be noted that the Warp-snpports
serve to carry the warps not only to opposite
sides of the path of the woof, but also to op-
posite sides of a plane pa,ssing through the
intersections of the warps and perpendicular
to the axis of the spindle. Accordingly when
the warp-supports reach the ends of their
travel the warps are drawn taut and are

pulled in opposite directions, whereby the

warps are caused to firmly grasp the convo-
lations of the woof to bind the same in po-
sition. When a pliable woof, such asthread,
is employed, it is possible to weave the same
with the warpsextending tooneside of a plane
passing through the inte_rsectians of the warps
perpendicular to the axis of the helix, since
the pliable woof seems togradually creepinto
position. When, however, a flat or ribbon-

like woof 1s employed, I have found that this
creeping effect doesnot take place, and there-
fore 1t 18 necessary to pass the warps alter-
nately to opposite sides of the perpendicular |

essary to positively move the warp-supports
from one position to another in order to make

=

Moreover, it is nee--

7e

the warps taut, and thereby securely bind

the same about the convolutions of the wool.
Having described my invention, what 1

claim as new, and desire to secure by Letters

Patent, 1s—
1. In a loom, the eombmatmn with means
for forming the woof into a helix, of supports

for the warps, and means for pomtwely mov-

ing said warp-supports to opposite sides of
the path of said woof and to opposite sides
of a plane passing through the intersections
of the warps, and perpendicular to the axis
of said helix, whereby the warps are drawn
taut by the warp-supports as the same pass
to the opposite ends of their travel to there-
by cause the warps to securely grasp and

bind in position the successive convolutions

of the woof, substantially as desecribed.

2. The combmatmn with a revolving woof-
support and codperating means for for ming
the woof into a helix, of a plurality of pairs

75

80

96

of standards between the opposite ends of

which said woot-supportis adapted to travel,

1 supports for the warps mounted upon said

standards, a revolving endless track adapted
to engage and positively move said warp-

95

supports alternately from one side of the

path of said woof -support to the other to

carry the warps to opposite sides of a plane

passing through the intersections of the
warps and extending perpendicular to the

10O

axis of said helix, whereby the warps are -

caused to securely and tightly grasp the sue--

cessive convolutions of the woof and bind

the same in position, substantmlly as de-
scribed.

105

3. The combination Wlth a woof- SUpport .

and codperating means for forming a flat or
ribbon-like woof into a helix, of sunports for
the warps, and means for pOSItwely moving

110

the same to opposite sides of the path of Sdld |

woof, said woof - support being adapted to

pass the woof to the said helix at an angle to

the axis thereof, whereby the woof is formed

into a helix without causing the same to twist
or buckle, substantially as described.

115

4. The combination with a woof-support '

and coOperating means for forming the woof
into a helix, of a plurality of pairs of stand-

ards between the opposed ends of which said
wool-support 1s adapted to travel, supports
for the warps mounted upon said standatds,
a revolving endless track adapted to engage
and pos1t1vel y move sald warp-supports from
one side of the path of said woof to the other

and guiding means carried upon said Woof-

120

, 125

support for passing the woof to said helix at

an angle to the axis thereof, substantlally as

deseubed

5. The combmatmn with a Woof—suppmb'

and cooperating means for forming a flat or
ribbon-like woof into a helix, of warp-sup-
ports and means for positively moving the
same alternately to opposite sides of the path

130
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of said woof, and meais associated with said
warp-support for varying at will the angle at
which said woof 1s péassed to said heln sub—
stantially as described.

6. The combination witlia revolving woof-
support and cooperating means for fm*mmﬂ'
a flat or ribbon-like wooti into a helix, of sup-
ports for the warps and means for positively
moving the same alternately from one side
of the path of said woof to the other, and a
part carrying suitable guiding-surfaces for
the woof and rotatably mounted upon the
end of sald woof-support, whereby the angle
at which the woof is passed to said helix may
be varied at will, substantially as described.

7. The combination with a revolving sup-
port for the woof, of a plurality of pairs of
standards extending perpendicular to the
plane of rotation of said support between the
opposite ends of which said wootf-support is
adapted to pass, supports for- the warps
mounted to move from one standard of a pair

to the other, two of said supports being

mounted upon opposite sides of each pair of
standards, and an endless trackrotating with

684,301

the woof-supports and engaging said warp-
supports to move the same, Substantlally as. -

described.

8. The combination w1th a spindle about-' S
“which a fabric is adapted to be formed, of
means for drawing the finished product from e
the machine and a roller having a cushioned -
periphery adapted to engage . said fabric to-
prevent the twisting of the same about Sald-'f:_-‘

spindle, substantmlly as described.

9. The combination with a spindle 7 aboutf
which a fabric is adapted to be formed; of = -
the pivoted levers A* provided at one end;--;—
‘with the rollers 22 having cushioned periph="
eries adapted to engage the fabrie, and the 40 -
adjusting-screws Nl at the opposite ends of

salid lever, substantially as deseribed.

In witness whereof I have hereunto: sub-’f? TR
seribed my name in Lhe presence of two. W1L-_:;'._-;'.-?'-"-:}'?"'?f"rr-f""

nesses i
Witnesses: | N L
W. CLYDE J ONES ________

‘M. R. ROCHFORD.
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