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- Po all whom it may concern : '

10

Cincinnati, in

Be it known that I, Avorrm L. P Leruw,
a citizen of the United States, residing at
the county of Hamilton and
State of Ohie, have invented certain new
and useful Improvements in Circular Braid-
ers, of which the fellowing is a specification.

It is the object of my invention to pro-
vide s circular loom whereby a web may be
woven in tubular form with closer mesh at
one side than at the other side thereof; fur-

- ther, to provide means whereby a web may

20

e woven in tubular form with the woven
stretches of the web laid with greater com-
préssion at one side than at the other side
of the said tubularly formed web; further,
to provide means whereby a tubular struc-
ture may be formed of woven stretches
which are helically arranged, the helices
having greater pitch at one side than at the

~ other side of said structure; further, to pro-
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vide novel means for causing travel of the
bodies of weaving material ; turther, to pro-
vide novel means for laying the stretches;
further, to provide novel means for weaving
a tubular structure comprising woven
stretches of metal or spring material; fur-
ther, to provide means whereby a tubular
structure is formed of woven stretches of
spring material helically arranged with
greater compression at one side than at the
other side of said tubular structure whereby
the said tubular structure will arrange itself
in apnular form; further, to provide means
for weaving a tubing ¢apable of being ar-
ranged in annular form and the stretches
whereof are arranged in helical form hav-
ing greater pitch. at the peripheral than at
the inner face of said annularly formed tub-
ing; further, to provide means for weaving
said tubing with greater weight of material
at the peripheral than at the inmer face
thereof; further, to provide novel means for
weaving said annularly formed tubing with
meshes at the peripheral face thereof which
are smaller than at the inner face thereof;
further, to provide novel means for causing

feeding movement of the woven structure:

and further, to provide novel means for
providing tension for the stretches being
woven. E

' The invention will be readily understood
from the foregoing and from the following
description and claims, and from the draw-
ings, in which latter: ' '

Figure 1 is a side elevation of my im-’

Specification, of Letters Patent,

Patented June 1, 1915,

Application filed February 6, 1811, Sgria-l Ko. 606,903,

proved device, partly broken away. Fig.
2 is'a plan view of the same, partly broken
away. Fig. 3 is a vertical section of the
same on the line 2—z of Fig. 2. Tig. 4 is

y—y of Fig. 1, showing the relation of a set
of the laying fingers in%

5 is.a vertical section of the laying mecha-
nism taken on the line »—a of Fig, 3. Fig.
6 is a side elevation of the spool tension
mechanism. Fig. T is a cross-section of the
same on the line w—w of Fig. 6. . Fig. 8 is a
cross-section of the reciprocating mechanism
for the strand carriers, taken on the line
v»—uv of Fig. 3.. Fig. 9 is a plan view of the
take-off mechanism. Fig. 10 is a side eleva-

‘tion showing the woven tubing partly

60
a detail in horizontal section on the line '

aying position. Fig. -
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broken away. Fig. 11 is a cross-section of

the same on the line w—wu of Fig. 10; and,
Fig. 12 is ‘a diagrammatic representation

showing the paths of travel of the strand

carriers.

1 represents a suitable main frame in
which a pair of annular supports 2, 8, are
suitably mounted. These supports are ar-
ranged to support a series of slides 4 and a
series of slides 5, one of which series is
preferably adapted to have movement in one
direction and the other in the opposite di-
rection in order to cause the stretches which
form the tubular structure to cross each
other. The slides 4 are arranged to support
spools 6 and the slides 5 are arranged to
suppert speols 7. These spools may be of
desirable construction and it is understood
that any equivalent thereof would be within
the spirit of my invention. Stretches 8, 9
proceed from the spools or carriers for form-
ing the tubular structure indicated at 10 ar-
ranged to be formed about a forming man-
drel 11. : v o

The slide support 2 is provided with
guideways 12, and the slide-support 3 is
provided with guideways 13, arranged to
accommadate the slides 4 and 5. The slides
4, in the form shown, are arranged to pro-
gress In the direction of the arrow g, while
the slides 5 are arranged to progress in the
direction of the arrow 5, and to have.paths
of movement, portions of which are respec-
tively indicated by the lines ¢ and ¢ in Fig.
12, these paths of movement being closed
paths. There is relative shifting movement
mmparted between the slide-supports for
causing alternate registry between the slide-

ways on the pair of slide-supports, and re-
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ciprocating movement is imparted to the
slides for transferring the same from one
support to the other when said slideways are
in registry. I prefer to accomplish this
relative shifting movement by a movement
of both slide-supports. When the slide-
ways on the two supports are in registry,
the slides which are on each of the respec-
tive supports are transferred to the other
of said supports, whereupon shifting of said
supports takes place for carrying the se-
ries of slides 4 and 5 thereon 1n the direc-
tions of the arrows @ and b, respectively,
until the guideways on the two supports
have passed each other and are again in
registry, whereupon the slides will be again
transferred from the supports upon which
they are located to the opposite supports.
This movement takes place successively for
causing successive crossings of the stretches
and progression of the respective series of
slides and the spools thereon about the
forming mandrel. There is in each support
preferably a number of guideways equal to
the entire number of slides provided, alter-
nate guideways in each support during Te-
ciprocation of the supports being. vacant,
the vacant guideways on one support being
arranged in line with the guideways hav-
ing slides therein on the other support
during positions of rest of said supports.

The shifting movements of the slide-sup- .

ports are preferably reciprocating move-
ments about a central axis, one of the sup-
ports moving in one direction while the
other support moves in the opposite direc-
tion to a limited extent, the supports then
returning to initial positions. The limits

‘of movement are preferably such as to bring
the slideways on the respective supports:

into registry at the ends of said movements,
where the supports remain momentarily in
rest positions, during which transference of
the slides from one support to the other
takes place. '

Suitable means are provided for causing

the reciprocatory shifting movements be-

tween the supports, being instanced as a
pair of links 14, 15, articulated to the re-
spective supports at 16, 17, and respectively
connected with crank-ping 18, 19, mounted
on blocks 20, 21, adjustable in a guideway
22 of a crank-housing 23, which oscillates
with a segment-gear 24. The blocks 20, 21
are respectively adjustable in said guide-
way by means of adjusting screws 25, 26,

for positioning the blocks respectively at.

proper distances from. the rocking axis of
the crank-housing so as to impart the proper
relative lengths of movement: to the respec-
tive slide-supports.

.

The crank-housing and segment-gear 24
-are secured to a shaft 27 journaled in a bear-

ing 28 in the main frame. A. cam shaft has
a bevel-gear 29 thereon which is meshed by

1,141,382

a bevel-gear 30 on a drive-shaft 31, driven
in suitable manner. .

32 is a rack-rod which meshes with the
segment-gear 24, and is slidable in bearing
83, its ‘movement being controlled by a cam
34. The cam is shown in the form of a
block provided with a groove in which a pin
35 on the rack-rod is received. The cam-
groove is provided with an eccentric portion
36, for causing oscillation of the crank-
housing in one direction, and an eccentric
portion 87, for causing oscillation of the
crank-housing in the opposite direction,

70

75

thereby causing relative shifting of the-

slide-supports, and with concentric portions
38, 89, during operation of which upon the
rack-rod the crank-housing is stationary,
corresponding with the rest-position of the
slide-supports.

During the rest-position of the slide-sup-
ports, the slides are caused to reciprocate re-
spectively from one support to the other, so
as to be located alternately on and shift
with the respective slide-supports. For
causing this reciprocation of the slides, I
provide mechanism which moves in alterna-
tion . with relation to the support-shifting
mechanism. The support-shifting mecha-

nism operates in such manner that the slides

4 will be located alternately on the respec-

‘tive slide-supports during the times that
said respective supports have their inter-.

vals of movement in a given direction, for
instance, in the direction of the arrow g,
for continuously carrying said slides 4 in
said direction, whereas the slides 5 will be
located alternately on said respective slide-
supports during the intervals of movement
thereof in the opposite direction, shown by
the arrow 5. Thus the slides 4 will be lo-

cated on the support 2 and have an jnterval.

of movement in the direction of the arrow a,
and during the rest positions between the
supports will be transferred to the support
8, and: with the next movement of the sup-
ports will be carried with the support 3 in
the direction of the arrow a, and be then
transferred to the support 2, and again car-
ried in the direction of the arrow g with
said latter support. Similar but opposite
movements will simultaneously affect the
slideg 5. - : :

‘All of the slides'4 will be simultaneously
moving in the direction of the arrow a
while all of the slides 5 will be simultane-

. ously moving in the direction of the arrow

b, the stretches of material projecting from
said respective slides crossing each other at
each of said movements for forming the
crossing points or knots between the meshes
of the woven structure. ' The shifting of the
slides from one support to the other takes
place in order to permit said slides to pass
each other. Continuous movements of the
respective series of slides in opposite direc-
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tions about the axis of the forming mandrel
therefore takes plaee with but 3 slight re-
ciprocating movement of the supports be-
tween closely adjacent limits.

For effecting the reciprocation of the
slides I provide pusher-rods 40 and pull-
rods 41 arranged alternately about the sup-
ports and provide the same with mechanism
for operating in unison. The. rods are
slidable longitudinally in bearings 42 and
are provided with racks 43 meshed by a
pinion 44. Rack-rods 45 slide in bearings
46 and are meshed by pinions 47.
ions 44, 47 are arranged in pairs on studs 48
journaled in bearings 49 on the frame,
and rotate together. The rods 40, 41, re-
spectively, and the rack-rods 45, are ar-
ranged in pairs, the rack on one of the
first-named rods and the rack on one of the
last-named rods engaging the ‘respective
pinions of said pairs of pinions. Each of
the rack-rods is provided with a pin 50 re-
ceived in an inclined slot 51 of a cam-ring
52. The pins may respectively have anti-
Iriction rollers 53 thereon. The ring 52 is
reciprocated, its movement'in one direction
causing movement of the pusher and pull
rods in a given direction, and the movement
of the ring in the opposite direetion causing
the movement of said pusher and pull rods
In an opposite direction. The reciprocation
of the ring is also preferably within narrow
limits, instanced as the angular distance be-
tween the ends of the inclined or cam slots.
When the pusher-rods are moved toward the
slide-supports, the slides at the pusher-rod
positions are erigaged by said pusher-rods
and pushed from the inner of said slide-sup-
ports upon the outer of said slide-supports.
Simultaneously with this movement the
pull-rods have moved toward the alternate
slides on the outer of said slide-supports,
and in the retracting movement of said rods
they will pull the said alternate slides on the
outer slide-supports upon the inmer slide-
supports, thereby changing the positions of
all of said slides upon said slide-supports.
This movement is accomplished during the
rest-positions of said slide-supports, while
the guideways thereon are in registry, these
guideways being shown extending radiaily
from the rocking axes of said supports.

The ring 52 is given movement by a cam
54 through a rod 55 slidable in bearings 56
and articulated to the ring by an articula-
tion 57, the cam being provided with a slot
in which a pin 58 on the rod 55 is received
for controlling the movement of the rod.
The cam-slot has eccentric parts 59, 60, for
causing the reciprocating movement of 'said
slotted ring, and concentric parts 61, 62, for
controlling the rest-positions of said slotted
ring, these rest-positions occurring during
the movements of the slide-supports, the
pusher and pull rods and the slide supports

The pin--

1

moving alternately. A preferably quick and
complete reciprocation of the pusher and
pull rods takes place at each eycle of move-
ment of the slide-supports. The cam 54 is
preferably secured to the shaft on which
cam 84 is located, the cams 54 and 34 prefer-
ably rotating in unison.

The stretches of the material being woven
are held under proper tension. I have
shown preferable means by which this ten-
sion is maintained, these means being par-
ticularly ‘applicdble where spring material
such as spring wire, ¢. ¢. so-called piano-
wire, is being woven to form a tubular struc-
ture, such for instance, as is shown in my
application for Letters Patent of the United

. States for improvements in vehicle wheels,

filed October 19, 1910, Serial No. 587,859, to
which reference is here made. The spool
receives the strands of the material for the
stretches, and has a bearing 63 journaled
about & stud 64 mounted in bearings 65 of
uprights 66, 67, on the slides, the upright 66
being shown as detachable and held in place
by screws 68. The spool has an annular
recess 69 in which an internal gear 70 is
located on the spool, a shee 71 provided with
teeth 72 being adapted to engage the teeth
of the internel gear. The shoe is mounted
on a spring 78, shown as a coil spring, upon
one end of which the shoe is located, the
other end thereof being secured to a flange
74 received about the %)earing 63. As the
spool unwinds to feed the stretch of material
for the web being woven, it acts to wind the
spring, whereby its effective diameter is re=
duced, and as the angular pressure upon the
shoe increases by reason of the coiling of the
spring, the effective radial distance of the
shoe with relation to the internal gear be-
comes lessened, so that, when a' given pres-
sure upon the spring is reached,  the shoe
will be released from the gear but at once
becomes reéngaged when a given spring-
resistance is attained. In this manner a sub-
stantially uniform tensien upon the strands
is provided. . ‘

In forming the tubing, the stretches 8, 9
are respectively wound teward the right and
left about. the forming mandrel 11, with a
step by step movement for- forming the
crossing points or knots 75, the formed tub-
ing being also advanced with a step-by-step
movement, the lengths of which Iatter move-
ment are dependent on the sizes of the
meshes being formed. The slide-supports
are preferably of annular form located ad-
jacent to each other and are received about
the forming mandrel, which is preferably
located eccentric with relatien to the an-
nular slide-supperts. '

The combined effect of the annular travel
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of the spools in opposite directions about the | -

forming mandrel and the step-by-step lon-
gitudinal movement of the tubmg-‘ at the
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forming mandrel is to cause a helical lay-
ing of all the strands about the forming
mandrel. By giving the location of this
forming mandrel eccentricity with relation
to the slide-supports, and baving particu-
lar reference to Figs. 2, 4, 10-and 11, it will
be noted that the angular distances between
the strands adjacent to the mandrel are
smallest at that side, ¢, of the forming
mandrel which is farthest from the slide-
supports. By this means I accomplish a
closer laying of the strands at one side of
the forming mandrel and the tubing being
formed than at the other side thereof, with
the result that the stretches are laid with
greater compression at that side of the form-
ing mandrel at which the mesh is closest.
The center of gravity of the tubing being
formed, shown by the dotted line f, is there-
fore at that side of the longitudinal axis

-.of said tubing, shown by the dotted line g,
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at which there is the least angular distance
between the stretches. As the tubing is
formed it is held temporarily at the crossing
points of the stretches while being formed,
and the formed tubing is advanced with a
step-by-step movement, and freed from the
holding means at the forming mandrel.
When the tubing is released, that side of it
which is under the greatest compression,
will be caused to stretch or expand longitu-
dinally of the tubing, and when permitted
by the mandrel, bends into annular or
curved form. This stretching of the com-
pressed side of the tubing also causes elon-
gation of the mesh at that side, causing the
mesh at that side. to be comparatively long
and narrow and at the opposite side to be
comparatively shallow and wide, that is to
say, the meshes at that side of the tubing
formed under compression have their major

axes extending lengthwise of the tubing,

while the major axes of the meshes on the
opposite side of the tubing extend crosswise
of the tubing, as more clearly shown in my
aforesaid application, Serial No. 587,859.
To illustrate the laying of the stretches

upon the forming mandrel I have shown in

50
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Figs. 4 and 11 a cross-section thereof taken
at the crossing points of the stretches, from
which it will be noticed that the distances
between the crossing points of the stretches
are greatest at that side, A, corresponding
to the side of the closest approach to the
slide-supports, and become increasingly less
toward the other side, e, of said forming
mandrel. The crossing points or knots are
laid about the forming mandrel preferably
by fingers 76, 77. There is a series of each
of these fingers which operate alternately
for laying alternate crossing points or knots
located at the apices of alternate webs.

These crossing points or knots are respec- .

tively located in alternate radial planes with

relation to the mandrel, and where the man-.

1,141,382

drel is located eccentric to the paths of
travel of the strand-supports, there are a

. greater number of the fingers at one side

than at the other side of said mandrel, as
see Figs. 2 and 4. For operating the fin-
gers I have provided the same respectively
with heels 78, 79; the fingers being pivoted
on studs 80 journaled in bearings 81 of an
annular bearing-member 82, shown sup-
ported on uprights 83 extending from a base
84 mounted on the frame. The heels are re-
spectively received in recesses 85, 86, of
sleeves 87, 88, having longitudinal move-
ment imparted thereto for causing the fin-
gers to approach and recede from the form-
ing mandrel with a movement which is com-
paratively slow adjacent to the forming
mandrel, and rapid when distanced from
said forming mandrel. For imparting lon-
gitudinal movement to the sleeves, 1 pro-
vide the same with pins 89 90 received in
the cam-grooves of cams 91, 92, secured to
the drive-shaft. ‘ .

As hereinbefore explained the weaving
of the tubing with greater compression on
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the one side than on the other side thereof -

forces extension of the compressed side lon-
gitudinally of the tubing, and thereby ar-
ranges the formed tubing in curved or an-
nular form. I provide novel take-off mecha-
nism for taking off this curved tubing, and
I accomplish this preferably by providing
an arm 93 having a clamp 94 thereon ar-
ranged to be attached to the tubing. This
arm swings about a rotary axis and prefer-
ably also has movement imparted thereto
longitudinally of said rotary axis so that
when the arm shall have made a complete
revolution it will have advanced in order
that the formed tubing held thereby will be
located in advance of a subsequently formed

part of said tubing without interference.

In other words, the formed tubing will be
taken off in a spiral path. TFor supporting

the tubing in its spiral path I provide a.
_ spiral extension 95 for the mandrel, the

outer end of which has support on a re-
leasable bracket 96, for permitting the
formed tubing to be removed. .
For accomplishing the movement of the
arm, I mount the same upon a shaft 97 jour-
naled in bearing 98 of a bridge-piece 99 sup-
ported by the frame and received over the
strand mechanism at that side of the ma-
chine at which the shorter stretches are lo-
cated. The shaft 97 is rotatable, and also
slidable longitudinally, being rotated by a
gear 100 which has spline-connection 101
therewith. For advancing the shaft longi-
tudinally I provide the same with an inter-
nally threaded bore in which a screw-rod
102 is received. -The screw-rod is journaled
in a bearing 103 but held against longitudi-
nal movement by a collar 104 and gear 105.

‘The shaft 97 and the screw-rod are rotated
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with a step-by-step or intermittent motion
and the screw-rod is preferably given g
faster speed of rotation than the shaft and
preferably rotated in opposite direction ta
1t owing to the slight longitudinal advance
accomplished by the lead of the screw that
would otherwise be imparted to the shaff.

I therefore secure the gear 103 to the serew-

rod. N

106 is a shaft journaled in bearings 107 on
the bridge-piece. o

108 is an 1dler-gear which meshes with the
gear 105 and is journaled on a stud 109 on
said bridge-piece, The shaft 106 has a gear
110 thereon which meshes with the gear 108
and also has a pinion 111 thereon which
meshes with the gear 100. The shaft 106
has a ratchet-wheel 112 thereon. ’

113.is a pawl adapted to engage the
ratchet-wheel and is pivoted on a rqcker-grm
114 having a bearing 115 about the shaft
106. : ’

116 is a reciprocating rod operated in suit-
able manner, as hy a step 117 on a lever 118
3 spring 121
normally retracting the rod. This rod is
jointed at 123 and sljdes.in bearings 124,

It is desirable to take off the formed tub-

Ing with a step by step movement, timed

with relation to the formation of the crosg-
ing points or knots at the forming mandrel,
and to advance the formed tubing a distance
corresponding to the distance, longitudinal
of the forming mandrel, hetween the knots,
so that as the laying ﬁn%ler.s act ypon the
crossing points or knots, they-may act upon

the same points at each successive formation -

with relation to the forming mandrel, the
tubing having meanwhile advanced the dis-

tance of the formed crossing points or knots.
This distance of movemengt will depend on

- the longitudinal distance between the cross-

~_ing points or knoets.

45

50

If a close mesh is be-
ing formed the step by step take-off will
take place for shorter distances

provide a
shield 125 which is adjustably placed about

- the teeth of the ratchet-wheel for regulating

the number of teeth which shall be free to

. the action of the pawl, the shield being held

55
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. received through a slot 127
into the bridge-piece. The number of teeth -~

in adjusted position f)y 8 clamp-screw 126
in the shield and

exposed determines the extent of rotation of
the ratchet-wheel at each reciprocation of
the pawl and the consequent extent of move-
ment of the gears 100 and 105, and the con-
sequent extent of movement of the arm 93
about; its axis and longitudinglly of its ro-
tary axis. o

- "My improved device is particularly ap-
plicable' for weaving spring-metal.

-The annular supports preferably have re-

ciprocation in annular guideways 128 129 of

than if g
larger mesh is being formed. For regulat--
.ing these distances of take-off, 1 '

the frame. The pull-rods may be provided
with hooks 130 pivoted at 181 to the rods
and pressed info engaging positions by
springs 132 and arranged to engage hooks
133 on the slides. ; o

Having thus fully deseribed my invention,
what I claim as new apd desire to secure by
Letters Patent is:

1. A tire-weaving machipe of the nature
disclosed combining & mandrel providing a
curved weaving surfaee contonred like the
section of the fire to he woven, a plurality
of strand carriers arranged ahout said man-
drel to feed spring wire strands to said weav-
ing surface at angles progressively increased
to the center of said mandre] from one side
to the other thereof, means for producing a
systematic shift in the relation of one series
of said carriers to another series thereof to
effect an interweaving of the strands, and
means for maintzining said strands under
tension. co

2. A tire-weaving machine of the nature
disclosed combining a mandre] praovidin a
suitably contoured’ weaving surface, a plu-
rality of strand carriers located at progres-
sively greater distances from said mandrel
and each adapted to feed spring wire strands
to said mandrel under tension, and means
for produecing an interweaving shift of said
strand-carriers relative to one another to
effect an interweaving of said strands pro-
gressively varying from ome side of said
mandrel to the other. .

3. A tire-weaving machine of the nature
disclosed combining a mandrel providing an
annular weaving surfagce, first and a second
series of strand carriers, the members of each
series being equispaced in an orhit eccentri-
cally related £0 s3id mandrel and each adapt-
ed to feed a spring wire strand to the sur-
face of said mandrel, and means for produc-
ing a relative progressive movement between
said mandrel and the first series in one direc-
tion and the second series in the opposite
direction while effecting an interweaving of
the members of said series.

4. In a machine of the character described,
the combination of a3 mandrel and strand
carriers moving in opposite directions about
sa1d mandrel, Sailg mandrel located eccentric
to the paths of movement of said strand car-
riers. |
5. Inamachine of the character descrihed,
the.combination of reversely moving strand
carriers moving about central axes, and a
forming mandrel eccentric thereto, whereby
the stretches hetween said forming mandrel
and carriers are shorter at one side than at
the other side of said mandre]. :

6. In & machine of thecharacter described,
the combination of reversely moving strand
carxiers moving ahout central axes, and a
forming mandrel eccentric thereto, whereby
the angular distances between adjacent
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strands at one side of said mandrel are less
than at the other side thereof.

7. In a machine of the character described,

the combination of reversely moving strand
carriers having closed paths of movement, a
‘forming mandrel located eccentric thereto,
whereby the mesh formed by the stretches
of said strands are closer at one side than
at the other side of said mandrel.

8. In a machine of the character described,
the combination of reversely moving strand
carriers having closed paths of movement, a
forming mandrel located eccentric thereto,
whereby the mesh formed by the stretches
of said strands are closer at one side than
at the other side of said mandrel, and laying
mechanism comprising laying fingers of
which there are a greater number at said
onelside than at said other side of said man-
drel. .

9. In a machine of thecharacter described,
the combination of strand-carriers, means
for moving said strand-carriers in opposite
directions in closed paths, and a forming
mandrel about which said strand-carriers
move located eccentric to said closed paths,
whereby greater amount of strand material
is laid upon one side than upon the other
side of said mandrel.

10. In a machine of the character de-

scribed, the combination of strand-carriers,

means for reversely moving said strand-
carriers in closed paths, and a forming man-
drel about which said strand-carriers move
located eccentric to said closed paths, the
stretches between said strand carriers and
forming mandrel being at smaller angles to
a line perpendicular to said forming man-
drel at points of equal distance from said
mandrel at one side than at the other side
of said mandrel, for laying said stretches
with greater compression at one side than
at the other side of said forming mandrel.
11. In a machine of the character de-
scribed, the combination of annular sup-
ports, carriers therefor, and means for mov-

- ing said carriers between said supports com-
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prising longitudinally movable rods, and a
reciprocating cam-ring having operative
connection with said rods.

12. In a machine of the character ‘de-
scribed, the combination of annular sup-
ports, carriers thereon, said supports hav-
ing guideways for said carriers, longitudi-
nally movable rods for reciprocating said
carriers between said supports, a cam-ring
having operative connection with said rods,
and means for causing reciprocation of said
cam-ring and reciprocation between said
supports in alternation.

13. In a machine of the character de-
scribed, the combination of # pair of annu-
lar supports, a pair of series of strand car-
riers, said supports having guideways for
said carriers,meansfor ¢ausing reciprocation
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between said supports for causing registry
of said guideways at the ends of said recip-
rocations, means for transferring each of
said series of carriers from its support to
the other -of said supports, and means for
operating said last-named means in alter-
nation with said first-named reciprocating
means. A

14. In a machine of the character de-

scribed, the combination of a pair of annu-

lar supports, a pair of series of strand ear-
riers, .said supports having guideways for
said carriers, means for causing reciproca-
tion between said supports for causing re-
verse movements in closed paths of said se-
ries of strand carriers and for causing reg-
istry of said guideways, and means for mov-
ing said respective series of carriers in re-
verse directions along said guideways for
transferring said carriers upon said sup-
ports, said last-named means comprising a
ring-member within said annular supports.
15. In a machine of the character de-
seribed, the combination of annular sup-
ports, strand carriers mounted - thereon,
means for causing reciprocation between
said supports, means for transferring said
carriers from one to the other of said sup-
ports for causing given ones of said carriers
to move in opposite directions, and a form-
ing mandrel mounted eccentric to said sup-
ports, operating for the purpose described.
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16. In a machine for weaving spring ma- )
terial, the combination of annular supports, -

a plurality of series of strand carriers, means
for causing reciprocation between said sup-
ports, means for transferring said respective
series of carriers to opposite supports for
causing each of said series to move in closéd

paths in the same direction and alternate

series to move in closed paths in gpposite di-

rections, a forming mandrel eccentric to said

annular supports, a strand-spool on each car-
rier for the stretch extending therefrom, and
tensioning means for said stretch mounted
on and moving with said -carrier.

-17. In a machine for spirally weaving
spring material in tubular form, the combi-
nation of annular supports provided with
guideways, a plurality of series of strand
carriers, means for causing reciprocation be-

_tween said supports and thereby moving said

series in opposite directions and means for
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transferring said series alternately to oppo- -

site supports whereby the strands from said
carriers are caused to cross each other, and
a mandrel eccentrically located with relation
to said supports. . :

18. In & machine for spirally weaving
spring material in tubular form, the combi-
nation of annular supports, means for caus-

ing reciprocation between said supports, car-

riers for the spring material stretches ar-
ranged in oppositely movinfg series, said sup-
ports having guideways for said carriers,
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means for moving said carriers along said

guideways to opposite supports, s forming
mandrel  eccentric to said supports, and a
rotatable and longitudinally movable take-
off adjacent to said forming mandrel. '
19, In a machine for spirally weaving
spring material in tubular form,the combi-
hation of annular supperts, means for caus-
ing reciprocation between said supports,
carriers for the spring material stretches
arranged in oppositely moving series, said
supports having guideways for said carriers,

~ means for moving said carriers along said
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guideways to opposite supports, a forming
mandrel eccentrie to said supports a rotata-
ble and longitudinaly movable take-off ad-
jacent to said forming mandrel, and a spiral
take-off support for the spirally woven tub-
ing. : '

%O. In a machine for spirally weaving
spring material in tubular form, the combi-
nation of oppositely moving series of car-
riers having closed paths of movement, a
mandrel having a forming part at one side
of the plane in which sard carriers are lo-
cated and eccentric to said carriers, the
stretches between said forming part and
carriers being arranged at greater angles at
one side than at the other side of said form-
ing part, and laying means operable between
sald forming part and earriers laying the
successive longitudinally arranged crossing
points of said stretches at said forming part
equal longitudinal distances apart, for
forming a tubing having greater weight of
material and compression at one side than at
the other side thereof. - :

21. In a machine for spirally weaving
spring material in tubular form, the combi-
nation of oppositely moving series of annu-
larly moving carriers, a forming mandrel
eccentric thereto, spools on said carriers, and
tension means on said carriers resiliently
acting on said spools. T
. 22.'In a machine for spirally weaving
spring material in tubular form, the combi-
nation of annular supports, a forming man-

~ drel eccentric thereto, means for causing re-
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ciprocation between said supports, carriers
for the spring material stretches arranged in
oppositely moving series moving about said
mandrel, means for transferring said re-
spective series alternately to said respective
supports, and means for advancing the
formed tubing, whereby all said stretches
are helically laid about said forming man-

~drel with greater compression at one side
* than at the other side of said mandrel for -

causing stretching of said side of said tub-
ing laid with greater compression and annu-
larly arranging said tubing with greater
piteh to the helices thereof at the peripheral
face of said tubing. _

23. In a machine of the character de-
scribed, the combination of a pair of annular

&

supports, a pair of series of strand carriers,
said supports provided with guideways for

said carriers, a crank-housing, links articu- -

lated with said respective supports and
crank-housing, shifting parts for shifting
said carriers on said guideways, a cam hav-
Ing operative connection with said crank-
housing, and a cam having operative con-
nection with said shifting parts, said cams
mounted for rotating in unison and having
their cam-faces in alfernation.

24. In a machine of the character de-
seribed, the combination of a pair of annular
supports provided with guideways, means
for causing reciprocation between said sup-
ports, a pair of series of strand carriers re-
spectively mounted on said supports and
annularly arranged, alternate pusher and
pull rods annularly arranged, said rods and
carriers provided with co0perating means,
operating rods having operative connection
with said pusher and pull rods for moving
the same, a ring provided with cam-slots and
with which said operating rods haive opera-
tive engagement, and means for reciprocat-
ing said ring, substantially as described.

25. In a machine of the character de-
seribed, the combination of a pair of annular
supports provided with guideways, means
for causing reciprocation between said sup-
ports, a pair of series of strand carriers re-
spectively mounted on said supports and an-
nularly arranged, alternate pusher and pull
rods annularly arranged, said rods and car-
riers provided with codperating means, said
rods provided with racks, pinions in mesh
therewith, operating rods provided with

racks, pinions rigid with said first-named..

pinions and in mesh with said operating
rods, and a cam-ring provided with cam.
faces with which said operating rods have

operative engagement, substantially as de-.

scribed. : .

26. In a machine of the character de-
scribed, the combination of a pair of annular
supports, means for causing reciprocation
between said supports, a pair of series of

strand ecarriers on said supports moving in

opposite directions, a forming mandrel about
which' the stretches from said strand car-
riers are spirally wound in the movements
of said carriers, take-off mechanism for said
forming mandrel, and means for moving

said take-off mechanism comprising a rota- .

tively. and axially movable part, substan-
tially for the purpose described.

27. In a machine of the character de-
scribed, the combination of a pair of annular
supports, means for causing reciprocation
between said supports, a pair of series of
strand carriers on said supports moving in
opposite directions, a forming mandrel
about which the stretches from said strand
carriers are spirally wound in the move-
ment of said. carriers, take-off mechanism
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operative adjacent to said forming mandrel
comprising a rotatively and axially movable

-part, and means for moving said part em-

bracing a member for causing said rotative
movement and a member for causing said
axial movement with gearing between said
members. ' :
98, In a machine of the character de-
scribed, the combination of a pair of annular
supports, means for causing reciprocation
between said supports, a pair of series of
strand carriers on said supports moving in
opposite directions, a forming mandrel about
which the. stretches from said strand car-
riers are spirally wound in the movements of
said carriers, and take-off mechanism oper-
ating adjacent to said forming mandrel com-
prising a longitudinally and axially mov-
able part, and speed changing mechanism
for controlling the speeds of said move-
ments. S

29. In a machine of the character de-

scribed, the combination of a pair of an-’

nular supports, means for causing reciproca-
tion between said supports, a pair of series

© of strand carriers on said supports moving
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in opposite directions, a forming mandrel
about which the stretches from said strand

“carriers are spirally wound in the move-
30

ments of said carriers, take-off mechanism
embracing a rotatively and axially movable
arm adjacent to said forming mandrel, and
means having operative connection with said
carrier moving parts for causing intermit-
tent movements of said arm.

30. In a machine of the character de-
scribed, the combination of a pair of an-
nular supports, means for causing recipro-
cation between said supports, a pair of series
of strand carriers on said supports moving
in opposite directions, a forming mandrel
about which the stretches from said strand-

carriers are spirally wound ‘in the move- .

ments of said carriers, take-off mechanism
embracing a rotatively and axially movable
arm, and means for moving said arm em-
bracing a ratchet-wheel, a pawl therefor, a

. shield arranged to be selectively placed over
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the teeth of said ratchet-wheel, and operat-
ing means for said pawl and ratchet-wheel
having connection with said carrier moving
means, substantially as described. '

31. In a machine of the character de-

scribed, the combination of a pair of an-.

nulaf supports, means for causing recipro-
cation between said supports, a pair of series
of strand carriers on said supports moving
in opposite directions, a forming mandrel
about which the stretches from said strand:
carriers are spirally wound in the move-

* projecting

ing witnesses.
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ments of said carriers, take-off mechanism'

comprising a rotatively and axially movable
arm operative adjacent to said forming
mandrel, a rotative member for effecting
said rotative movement, a rotating member
for effecting said axial movement, gearing
between sald members, and driving means
for the latter having operative connection

“with said carrier moving raeans and com-

prising a ratchet-wheel and pawl, and a
shield selectively placed between the teeth
of said ratchet-wheel and said pawl.

39. In a machine of the character de-
scribed, laying mechanism comprising a
pair of sets of laying fingers, a pair of co-
axial sleeves having operative connections
with said laying fingers, said operative con-
nections extending in reverse directions to-
ward said respective sleeves, and means
moving said sleeves in similar directions for
effecting reverse movement of the fingers of
said respective sets of fingers.

33. In a machine of the character de-

scribed, laying mechanism comprising a

pair of sets of laying fingers, a pair of co-
axial sleeves having operative conmections
with said laying fingers, said operative con-
nections extending in reverse directions to-
ward said respective sleeves, and cams for
moving said sleeves in similar directions for
effecting reverse movements of the fingers
of said respective sets of fingers, for the pur-
pose described. o

34, In a machine of the character de-
scribed, laying mechanism comprising a
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pair_of sets of fingers provided with heels

projecting in -opposite directions, an an-
nular support on which said fingers are piv-
oted, and two co-axial sleeves at the respec-
tive sides of the longitudinal projection of
said annular support, operating substan-
tially as described.

35. In a machine of the character dé-.

scribed, laying mechanism comprising  a
pair of sets of fingers provided with heels
in opposite directions, an an-
nular support on which said fingers are piv-
oted, two co-axial sleeves at the respective
sides of the longitudinal projection of said
annular support, and ¢ams for moving said
sleeves in similar directions at selectively
different speeds. _

In testimony whereof, I have signed my
name hereto in the presence of two subscrib-

ADOLPH L. DE LEEUW.
 Witnesses: ‘

Jacos A. HOLLANDEE;
LitriaAN BURNETT.
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