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UNITED STATES PATENT OFFICE.

" ORVILLE R. VAN VECHTEN, OF TOMPKINSVILLE, NEW YORX, ASSIGNOR, BY MESNE
. ASSIGNMENTS, OF ONE-HALF TO FREDERICK J. GRACE, OF NEW YORK, N. Y.

ikl

 BRAIDING-MACHINE.

" To all whom it may concern:

‘Be it known that I, Orvitie R. Vax

 VecHTEN, a citizen of the United States,

“certain new and useful Improvements in

residing at Tompkinsville, county of Rich- |

mond and State of New York, have invented

Braiding-Machines, fully described and
_ represented in the following specification

10

~ and the accompanying drawings, forming a
part of the same.

This invention relates to braiding ma-

" chines for. braiding or weaving tubular
- fabric. R

15

~ The invention has been made more espe- |
‘cially with the idea of providing a machine
for covering insulated electric conductors,

‘but may be used for covering other arti-

cles, or for producing as the final produect

" a hollow tubular fabric.

20

More particularly, the invention reliates

~ to braiding machines of that class i which

one set- o

threads or strands 1s led from

_.”"-'..,}’fi:ti.be‘s carried by a rotating carrier, and the
-/ other set of threads or strands are led from

.25

_tubes carried by oppositely moving shuftles.
- ..«'The object of the inventionis to provide a
- *--Eractlcal machine of this class which shall |

" be. simple in construction, certain in its

_:-operation, and which' shall have a large

productioni at a low operating speed, and
. ‘which, because of its slow operating speed,

. the short movements of its reciprocating
7 parts, and its simplicity of construction,

35

~ shall be comparatively noiseless In opera-

tion and shall have great durability.
As a full understanding of the invention

~ can best be given by a detailed deseription

249

of a machine embodying the various fea-

tures of the invention in a preferred form,
such a deseription will now be given 1In

"+ connection with the accompanying draw-
- ings showing such a preferred form of ma-
~chine, and in which—

50

- _ Figure 1 is a side view of such a pre-

ferred form of machine in elevation; Fig.

9 is a plan view of the machine; Fig. 8 1s a

4

plan view partly broken away of the weav-
g or braiding mechanism_ proper, and

" with one of the shuttles and shuttle pushers
shown in section; Fig. 4 is a section on line

4 of Fig. 3; Figs, 5 and 6 are detail plan
.. views partly in section, showing one of the
- shuttles approaching: one of the vibrating

. .I" " l
I : .65
4, . L
- -
1 ' '

- thread guides, and with| the, thread guide

- & A TR " me PN I P A .
in different.positions in the-two views; Ifig.

?I.‘ I
'l- I
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| 7 is a detail sectional view of one of the

shuttles and thread guides taken on the
same plane as Fig. 4, but with the thread
onide in its outer position; Fig. 8 1s a
broken view of a portion of the product of
the machine. : |
Referring to the drawings, the frame of

60

the machine comprises a central table 10 °

from which radial frames 11 extend out-
ward to an outer ring 12, the whole being
supported by snitable legs or standards 13.

| The frames 11 are preferably also connected

by an intermediate ring 14. The main

66

driving shaft 15 is journaled in hangers -

16 and 17 extending downward from the
ring 12 at opposite sides of the machine.
The shaft is driven through a driving pul-
ley 18 which is mounted free to rotate on
the shaft and to which the shaft is clutched
when desired by means of a clutch disk 19
which is keyed to slide on the shaft and

normally pressed away from the driving

pulley by a spring 20, and . '.ich 1s pro-
vided with a beveled rim for engaging the
beveled inner face of the rim of the driv-

‘ing pulley when the clutch disk is forced
toward the driving pulley. For forcing

the clutch disk toward the driving pulley,

a hand lever 21 is provided which has a

U-shaped or forked end formed to engage
in an annular groove in the hub of the
clutch pulley, the sides of said U-shaped
end being tapered off, as shown at 22, so
that when the U-shaped end of the lever
is moved upward the clutch pulley will be

forced against the driving pulley, and when

the U-shaped end of the lever is moved
downward the clutch pulley will be allowed
to move away from the driving pulley un-
der the pressure of the spring 20.

A stationary cam plate 25 is mounted on
the table 10, and a. circular plate or table
26 is mounted to rotate over the table 10
and cam plate 25, and is held in position by

’

means of a short central hollow shaft 27.

The table 26 is rotated by means of a bevel
oear 28 on the driving shaft 15 which meshes
with a bevel gear 29 carried by the down-
wardly extending rim or flange 30 of the
table. The table 26 forms a revolving car-
rier for one set of the thréads or strands to
be woven, which set of threads will be called
the carrier threads or table threads, and 1s
provided with supports or posts 31 for the

70

80

90
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100

105

tubes or hobbins of the carrier threads. 110

+



‘Each 0‘11?1101 thread pesees from 1te tube I fﬁrm of the eutel side of the slmttle and -
mounted:oil a post 81 through a tension de- |

“vice 32, thence past a et‘ltlenarw guide to a

take-up arm 33, thence to a Vlbmtmg guide

34, and thence upward and inward to the
_i'_pemt where the threads are" braided to-
_ gether. -
C o Uvicesy. take up
- .will de
- '10:-be brai
- end:or twelve thread machine in Whlch the |

B 'Tif_threa«ils

each,

"The number of | osts 81, tension de-
arms, an vlbratmn' guldes |
end upon the number of threads to
ed. The machine shewn is a twelve

are divided into two sets of six ends
and .the machme therefore has six. of

- the’ posts 31 .and six sets of- the devices for

16
_ tubes on. the six ,
o The shuttles 35, of Whmh there .are six.

in the machlne shown are mounted to travel |

" around and adjacent to the peripheral face’

controlling the threads whlch pass from the |

posts..

of the rim 30 ef the table or carrier 26, on a

~ track on the rim:of the table formed by an
upper vertical flange or rib 36 and a lower

- flange or shoulder 37. The shuttles are

" formed with concave 1n11e1 faces curved to.

25

correspond with the curve of the rim of the

“table 26. Thelower edge of each shuttle rests

“on the shoulder 37, and each shuttle is formed

or provided w ith an- mwardly extending

30

grooved .portion which runs on the upper
flange or rib 36. The shuttles are held down

i place on the rim 30 by a projecting flange

35

which is formed- by the edges of stationary
plates 39.and mevable lates 40 mounted on |
‘the upper face of the table
plates 40 are arranged to slide inward to--
. .waid, the center of the table from the posi- |

~tion shown in the drawings to permit the

‘shuttles to be. removed, being guided by

40

45

‘the undercut edges 41 of the stationary

plates 89 and secured .in position by set
screws 42. The front end or nose ‘@ of each

shuttle runs close to the face of the rim of

the. table 26, and the outer surface of each

shuttle is convexly curved to form a smooth |

surface for the passage of the carrier threads

-as hereinafter described.

50

55

- 60

~out or concave

65

‘The shuttles are driven in the dueetmn.
- opposite to the rotatien of the table or car-
rier 26 by means of pushiers 45 carried Dy :
ring 46 mounted on the outer ring 12 of the
frame and held in position by nleans cf re-

‘movable clips or plates 47. The ring 46
which

carries a skeleton bevel . gear 48
meshes with a bevel gear 49 on the driving
shaft 15 at the opposite side of the machine

~from the gear 28, so thdt the ring 46 will
be driven in the direction opposite to. that
The gears
- 98 and 49 will be timed, according to theu ,
distance from the axis ef rotatlon of . the
table 26 and ring- 46,’s0 as to cause the table
and ring to be driven with the same angular
ushers 45 are of hollowed |

l

of the rotation of the table 26.

_velomty The

orm on the side toward the
shiittle to" correSP(md genemlly with the

N

‘The movable.

1

| allow the thread to
projecting forward end of the pusher serves

| to. prevent the shuttle. f.rom runnmg 1head' .
The pushers are carried by mov able sec-

a | Such nmdeb 34 are felmed wiath

fastening devices 52

tubes may be 1ead1ly pulled out:

of the shuttles and above the li
of the top of the shuttles respectively, and 1
| the upper of which flanges 1s fo ktﬂd or -cut

guides enters from

. "-_99‘3,6?3 o

‘push the shuttles by engaging them near ‘their

rear ends while Ieavmo 4

shuttle and . the. pusher until the thread

ee passage forthe -
entrance and passing “of threads betw een the.

70

‘eaches the point of- enﬂ'agement between the - -

usher and the shuttle, at’ which point the -
glread Wlll be. 1n engaoement with smooth
‘converging surfaces of the shuttle and the

of its proper position.

pusher, . and “the shuttle will be forced 75 :
slightly forward relatlvely to the pusher to.

pass. The inwardly

tmns 50 of a vertlcel flange which extends .

upward from the ring 4% said movable

sections being pivoted at tlR ende of sta-
| tionary sections 51 of -said flanges ‘and nor-
‘mally held in pO:ﬂthll by ineans of suitable
‘at their free. ends.

~When the fastening devlce 52 of any mov-

able flange section 50 is released, the flange

section 50 ma vy be thl(m n. outw ard to carry
the pusher away, from the shuttle and to give
access to the face of the rim of the table or
carrier 26. Each of the shuttles 85 carries
as shown, has

a longitudinal chamber or recess for the tube

a tube of thread or yarn, andgs

of thlead open on-the side of the shuttle
which runs against -the rim of the carrier

§5

90

26 and plovlded at each end with a support-
ing and positioning spring 53 arranged .so -

that the tube of thread may be readlly

100.

pushed -into place and then rotatably. sup--

ported by the springs 53, and that the emptV

thread passes out from the mteum of the

| shuttle through an opening in the top wall
beneath a ‘tension .spring 54 and under a

guide, 55 from which it passes upw: md and

111warld to the braiding point.
The rim of the table or carier 26 is
formed tith a number of vertical peripheral

recesses corresponding to.the number of tube

pins or posts 31, and in these recesses are

mounted  the Vlbratuw thread guldee 34.

A vertical
back plate and with top and bettor‘i flanges

~The- |

105

110

115
spaced a distance apart greater than'the ver-.

tical thickness of the shuttle and Whlch ex-

tend below the line of travel of %the bottom

away to permit the. passage of the thread.
The thread passing ‘through each’of such
the top, p.-.tcsz-..es downward
to a guide pin or staple 56, thence outward

giof travel-

120

125

under a. guide- pin or st.a,ple 57, and thence =~
upward past a guide pin 58 from which it

passes upward and inward to the. point. of
braiding. When the guides 34 are 1n.their

inner or retracted position, ag.shown-in.Figs. 130
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2 to 5, the outer run of the thread will e formed to
inside of the path of movement of the

~shuttle noses, but when the guides are In

their outward position, as shown in Iigs. 6

and 7, the outer run of the threads will be’

outside of the path of:movement of' the

- shuttle noses, so that as a shuttle and an

outwardly projected guide app
 pass each other, the nose of the shuttle will
pass inside of the outer run of the. thread

10 _ | _
. carried Ly such guide and the thread will

 be drawn around the curved outer surface
~ of the shiittle as shown in Fig. 7. It will be
 noted that this outer run of the carrier

15

thread between the guide pins 56 and 57 1s

" a free run; that is, the thread is .not 1n-

20

closed, but 4s free or open so that it may be

engaged by and drawn-out in a loop around
the shuttles. The guides 34 are given their
reciprocating outward and mward move-

il

ments by means of a cam groove 60 1n the
- upper face of the stationary cam plate 25,

each guide being provided with an inwardly

- extending stem 61 which carries a ¢am roll

25

running in the cam groove 60. The move-

" ment of the guides 34 need be only the very

short movement required to move the outer

run.of the carriéer thread back and forth

30

‘these guides in

‘across the path of movement of the noses

or points of the shuttles, and the term

“short” as applied to' the movement .of

in the claims is to be under-
stood as meaning a movement sufficient for

. shifting the free outer run of the carrier

35

- 40

45

thread across the path of movement of the
noses of the shiuttles, as distinguished from
such longer movement as would be required

" to move the carrier thread clear across the
" path of movement of the bedy of the shuttle.

" 'The take-ups 33 operate to pay out the

‘carrier threads as they pass outside the

shuttles and to take up .the slack in the

‘threads after they have passed around out-

side of the shuftles. These take-ups are
formed by pivoted arms which are given n
positive take-up movement by means of ver-

tically sliding racks 63 ‘which engage pin-

 jons fast to the arms and which racks are
operated by means of a/ vertical cam G6 on

60

55

of such cam. _
‘timed to correspond with the cam 60 and
“with the travel of the shuttles, so that after
the guides 34 have been

the cam plate 25, the racks being shown as

- . » |r » . " iy
provided with eam rolls running on the face
The cam 66 1s formed and

f

projected to theiwr
sater positions and when the front end of

the shuttles are passing the guides, the take- !

. up arms will be moved forward and down-

~ ward to give the necessary slack to permit-
60

" raised to take up the slack.

the carrier threads to pass aronnd the shut-
tles, and as the shuttles pass beyond the
cuides the take-up arms will be positively
~In the machine

- shown, which weaves the threads in a stmple

ovet ‘and ‘under or basket stitch, cam 60 1s

roach and

t
{

|

‘weave.
cha.nfe '%ears- to permit of variation in the- -
B

ciprocated

project and retract the réci'pt"oi .'

cating ‘guides 34 in unison and in time with

the meetings 'of the guides and the shuttles

so that the shuttles will pass alternately all

outside and then all inside of the carrier

threads, each shuttle passing alternately in-
side and outside of successively met carrier
threads. -~ - -

The tension devices 32 may be of any

suitable form. An adjustable tension device,
such as shown, is preferred. o

The wire, cable or other article or form
about which the threads are to be braided
is fed upward through the hollow shaft 27
to and past the braiding point. The ma-
chine shown is intended %01' braiding a cov-
ering on an electric conductor or
is provided with means for
feeding the conductor or - cab,
through the machine compl‘isinF a lower
ouide wheel 70 carried by brackets below
the plate 10 and an upper

feeding and guid-
ing wheel 71 which is driven. from the
driving shaft 15 through miter gears 12,
vertical shaft 73, worm 74, worm -gear 75;
gears 76, 77 and 78, and gewi* 79, meshing
with a gear 80 on the shaft of the guide

and feeﬁing wheel 71. Such gearing 1s

cable, and.
%uding and
le upward

76

73

80

85

30

timed to cause the conductor or cable to
move upward at the desired speed relatively 95

to the speed of the weaving mechanism, and
according to the desired character of the
he gears 76 and 78 are preferably

spee movement of the cable or con-
ductor, and to provide. for adjustment of
the gear 77 for
sizes, the gear
able arm 81 mounted to swing

'
4

ars
% is carried by an adjust-
about the

76 and 78 of different

100

-
-
-

L b
a .
. 1
L} . '

axis-of the gear 78 and held in its adjusted 10;5

position by means of a bolt and nut co- =

“with a slotted downwardly ex-
ranch 82 of the arm 81, and the
the gear 77 is mounted to be ad-

operatin
tending
shaft of

justable in a longitudinal slot in the arm 81..

In the operation of the machine, the car-
rier threads being threaded from the tubes’
on the pins or posts 31 through the ve-

spective tension, devices, take-up arms and-

réciprocating guides, and thence upward to

110

115

the braiding point, and the shuttle threads

passing from the guides 55 on the shuttles
apward to the braiding point, the carrier

or table 26 is rotated in the dirvection of the

arrow in Fig. 3, and the shuttles are driven 120

in the opposite direction to make successive
revolutions in time with the rotations of
the carvier 26. The guides 34 through the
operation of the stationary cam 60 are re-

movement of the shuttles so that as the shut-~
tles pass the gmides, the outer run of the car-
rier thread m each

ternately inside and outside of the path -of

in unison and in time with the 12¢

guide is presented al-

‘the noses of successive shuttles, and each 39



f’..;:hutﬂe as 1t meets success 1‘1?(, ﬂ‘uldes p‘tsqes

3

d.hernataly outfxlde of and. inside of the outer
tun of the-carrier threads carried by such

ﬂmdee - The shuttle threads and the car-

vler threads will thus be braided or woven

°together to form ‘a tubular fabric with a
. _51n1ple over and undel or bashet Stltch, as

o is indicated by Fig. 8

If 1t 1s desired to have the machine 0per-

-ate as a circular loom, that is to cause the
shuttle threads to mterweave with threads

from tubes or bobbins on non-rotating sup-

ports, it is only necessary to have the table

26 remain stationary and cause the cam disk

18
- angular velocity of the Shuttles

tudinally of th
20t

2&

/30

35

03‘": a rotating tube carrier having a shuttle’
~ track and tube supports inside the shuttle
“track, shuttles mounted on the shuttle track,

. shuttle. driving means for driving the shut-

45

~of rotation of the carrier,

25 to rotate in either direction at half the

in this- way one set of

‘machine operat:
‘threads in the J%Oduct will’ extend longi-
fabric and the other set of'

threads wﬂl run spirally around.the fabric.

v Tb will bé understood that instead of hav- |
ing the threads or strands of yarn or other
material for use in the machine wound on-

circular

ubes, as shown, it might be thread
wound,

el/mms is intended to include all forms of

tubes” or: thread . Ilolders Wthh mlght be'

used in the. ma chme

It 1s to be- unclerstood also that the 111-,
vention is not.to be limited to the exact con-
"’S{]I'llctl(}n, arrangement and combinations of
“parts..as ghown in the drawings, and to.
which “the foregomg description has been’
- f__.m&mly confined; but that it incjudes. modi-

fications: and changes theleof Wlthm the-_-
~claims. E S '

“What 1s clalmed 157 |
1. Ina bra1d1ng machme, the combmatmn

tlesin the direction opposite to the direction
and vibrating

- guides mounted on the carrier inside the

| shuttle track and each having thread :guid-
“ing parts moving in planes above and below

B g'the path of movement of the shuttle noses,

~ the
. the shuttle's belng
‘bodies to

- ‘about themselves as they pass the vibrating |

60

- tion of a

-whe];eby a free run of one of the carrier
‘threads is guided and,moved radially across

L of the shuttle noses,
;jouned with smooth.

path of movemen
force the chirier threads outward

thread guides.

2. In a braiding machme the combma-i;
,otatmo tube carrier, ‘shuttles;’|
shuttle driving means for dr*vmg the shut—_
tles 1 the direction opposite to the direction

“of rotation of the carrier, ~nd SllOI't"IIlOVB-

ment vibrating guides for the carrier
.threads mnunted on the carrier inside the

With the

n taper ng tubée: or cops, or on bob- |
“bins, or tubes having end: flanges, and that
the. word “tuber® as used hefein in the .

|

wardly and inwardly across the

' 988,678

fmmed each to move a flee run oi' 4. carrier:
“thread outwardly and inwardly aeross the

1'>f1th of movement of tl*e, noses of the shut-'
,tes E e R
3. In a bmldmo machnm the ombma,-

70
‘tion of a tube carrier 1110unted to rotate

about a vertical axis, shuttles;’ shuttle driv--
ing means for drwmg the Shuttles in the
direction opposite to the direction of rota- ..

tion of the carrier, and vibrating guides for"
‘the carrier threads mounted on - “the carrier
inside the path of movement of the shutfles

‘and formed each to move a'free substan-
tially vertical run of a carrier thread sub-
stantially radially of the carrier across the
path of movement of the noses of the shut-'

tles. - . -
4. In a braldlng machme, the combma-

80

-:::tlon of a tube carrier mounted to rotate
about a vertical axis, shuttles, shuttle driv- -
-ing means: for drwmg the shuttles in- the

direction 013p051te to the direction of Tota:

tion.of the carrier, and short:movement vi-
- brating guldes for the carrier thr eads formed
‘move a free run of a carrier
thlead substantlally radially of the carrier
across the path- of movement of the noses

+ of the shuttles. - |
5. In.a bra,ldmg machme, the combma—

-'_tmn of a rotatmg tube. carrier having a
‘shuttle. tracxz; shuttles on said track, shuttle
“driving means for drwmg the shuttles in
the dlrectwn opposite ‘to the direction of
rotation .of the carrier; tibe supports and
‘tension ‘devices and- talke: -ups ‘mounted on
the carrier inside the shuttle track, and vi-
guides mounted on ‘the carrier in-
.| side the shuttle track formed to move free
~{'runs of -the carrier threads outwardly and
inwardly across the
'- the noses of the shuttles

each .

brating

6. In a braldmg machmé, the 'combmatlon

90
95
100

path of - movement of'+'__105

of a rotating tube carrier having a shuttle

“track and tube supports inside the shuttle
track, shuttles mounted to run on the shut-

tle track shuttle driving means for driving

the Shuttles m the dlrectlon opposite to the_

direction of rotation of the carrler and’ vi-

brating guides for 'the carrier tlireads
mounted 1nside-the shuttle track in recesses
in the carrier extending across the shuttle

track, said guides being formed each to

115

move a free run of a carrier thread out-

movement of the noses of the shuttles.

a shuttle track on: its peripheral face

from its

site to- the directien of rotation of the car-

path of:-'-' S
120
7. In a braiding machlne, the com‘bma-—,
wition of a circular ro‘aatmfr tube carrier hav- -
1hg
‘and having radial recesses extending inward
peripheral face and through the
‘shuttle track, shuttles mounted to- run on
| the shuttle track, shuttle driving means for -
driving the shulttles in the direction oppo-

125 .

a;aﬁ path ‘of - mavement owF the shutﬁ;les and ! rier, and vibrating guides | for the carrier 130




. ' 988,678

threads mounted in #aid recesses and formed |

*

e a free

each -to mov substantially vertical

~ run of a carrier thread rachally across the

5 tles,. - R .
8. In a braiding machine, the combina-
~tion of a rotating tube carrier, shuttles,
shuttle driving means for driving the shut-

~ tles in the direction opposite to the direction
10 of rotation of the carrier, vibrating guides
~ for the carrier threads formed each to move
- -a :free run of a carrier thread across. the
path of movement of the nosks of the Bshut-
tles, the shuttles being formed with smooth

" - path of movement of the noses of the shut-

16 bodies to force the carrier threads outward

~ about themselves as they pass the vibrating
thread guides, and positively operated take-
~ups for the carrier threads. o

9. In a braiding machine, the combina-

20 tion of a circular rotating table mounted. to

rotate abont a vertical axis, tube supports
~.mounted on the upper side of the table, f
shuttle track .on the rim of the table, shut,
.tles on said track, shuttle driving means for
driving. the shuttles in the direction Oppo-
‘site to the direction of rotation of the
table, and short-movement vibrating guides

25

mounted to move in recesses in the outer.|

__-portion of the table and formed. each to
30 move a free run of a carriér thread out-
wardly -and -inwardly across the path of

- movement of the noses of the shuttles.
- 10. In a braiding ‘machine, the combina-
. tion of & circular rotating table mounted to

{

J

“scribing witnesses, .

rotate about a v_er'ti_cal axI1Ss
shuttle track, tube supports and take-ups on

and Having a

85

top of the. table. inside" the shuttle track, '

shuttles mounted to run on the track, shuttle

tation of the table, vibrating guides formed
to move.free and substantially vertical runs

of the table threads radially across the path
~of movement of |
| and a cam. beneath. the table for operating

the noses of the shuttles,

F]

said guides. L _ .
. 11. In g braiding machine, the combina-

‘tion of a rotating table mounted' to rotate
about a vertical axis and having ‘a shuttle

track, tube supports and take:ups’on top

of the table inside the shuttle track, shut- -

tles: mounted to run

_ on the shuttle track,
shuttle driving means

1for driving the shut-

tles in the direction opposite to the direc-

tion of rotation of ‘the table, vibrating

| Guides carried by the table insjde the shut-
tle track and formed to move free runs of -
‘the table threads across the .path of .the

movement of .the noses of the shuttles, and a
cam. beneath the table for controlling the
maovement of the take-ups. .,

- In testimony whereof, I have hereunto
set. my hand, in the presence of two sub-

ORVILLE
Witnesses: - '
- .- Epwarp LEMBERGER, .
‘Recizawp T. SceENck

R. VAN VECHTEN. -

| driving means for driving the shuttles in
the’ direction opposite to the direction of ro-

40

45

50

- 8b.
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