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 No. %55,008.

Patented Maich 22, 1904.

Un1TED STATES PATENT OFFICE.

WALTER HILL, OF WALLINGFORD, CONNECTICUT.

BRAIDING-MACHINE.

SPECIFICATION forming part of Letters Patent No.

a

755,003, dated March 22, 1904.

Application filed Octnbar 14,1901, Serjal No. 78,533 (No model.)

To all whom Tt Ml CONRCETTL

Be it known that I, WarTer HiLr, of Wal-
lingford, county of New Haven, and State of
Connecticut, have invented an Improvement
in Braiding-Machines, of which the following
description, in connection with the accom-
panying drawings, 1s a specification, like let-

ters on the drawings representing like parts. | P . _
| stated, being supported and guided by the bob-

The present invention relates to a braiding-

machine, and is embodied in a machine of that

“type in which the two sets of threads are acted
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upon respectively by parallel members, one ot
which has a movement relative to the other,
one set of threads being ouided so as to pass
alternately above and below certain threads of
the other set, the braid being formed beyond
the two members and carried away in the di-
rection of the axis thereof as formed.

The object of the invention is to simplity
the machine and to arrange the parts so that

he machine can be rapidly operated without

danger of breaking the threads and without

anduly wearing the partsof the machineifself.
" The machine embodying the 1nvention com-
. ¢ 6 .
prises what may be termed a  bobbin-car-
rier” and a shuttle carrier or propeller, ar-
ranged, respectively, to rotate in opposite di-
rections arcund a common axis, the bobbin-

carrier being provided with thread-guidesand

the

also with a guideway or shuttle-race for

- shuttles,which are propelled in the said shut-

tle-race by means of the shuttle - propeller.
The thread-guides on the bobbin-carrier con-
sist of fingers which are adapted to engage
the thread and to cause a movement of the

same back and forth in a direction transverse

" to the shuttle-race in the bobbin-carrier, So

40
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so gaging member for

of the guide-fingers, which act thereon..
slicht movement of the.

that the shuttles will pass over or under the
<aid threads in accordance with the position

By
this construction a
thread suffices to guide the same with relation
to the shuttles, since the guides can be brought
very close to the shuttles, for the reason that

the same member—viz., the bobbin-carrier—
both the shuttles

constitutes the support for
and the guides. -

The shuttle-carrier consists of a suitable
frame, such as a wheel or ring, having an en-

place. The shuttles

each shuttle, which codp- |

erates with a projection from the said shut-

tle,said engaging member and projection being

in loose contact and each having an inclined

surface, said inclined surfaces being so related

that the thread which is to
past be-

to each other
travel under the shuttles easily slips

tween the parts of the cobperating engaging

portions which are 1n contact, the shuttles, as

bin-carrier, in which - the shuttle - race 1S
formed. o |
As herein shown, the bobbin-carrier €On-

sists of an annular frame having bobbin-sup-

ports secured to the under sides of radial
members of said frame, x_svhile the lower mem-

ber of the shuttle-race 18 formed in sections
along the inner surface of the annular frame,

| which is provided with a slotted member for

extending transversely
between adjacent sec-

each bobbin - thread
across the shuttle-race

tions thereof. |

pleted by an upper portion also made 1n sec-
tions and separable from the
for the insertion or removal of the shuttles,
as will be more fully described hereinafter.
The thread-guides consist of fingers which are
pivotally supported upon the outer portion of
the bobbin-carrier, it being practicable to use
4, single arm for two ouides, the endsof which
orm constitute, respectively, ouide-fingers for
two adjacent threads, the said arm being piv-
otally supported between the two threads and
arranged to oscillate, soasto move one thread
up and let the other thread down. The

hreads are arranged so as to be fed upward

The said shuttle-race 18 com-

lower member
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from the bobbins substantially without lat- -

eral deviation, passing over the fingers and

thence to the braiding-point, being inclined

erom the top of the finger toward the middle

of the .machine, where the braiding takes
therefore run close to

nécessary only to

the threads, so that it 1s | _
down a short dis-

move the fingers up and

tance without, in fact, materially altering the

direction of feed of the thread in order to
pass the same over and under the shuttles.
The thread as 1t comes from the bobbins 1s
passed through an adjustable tension device,
and between the said tension device and the

point of engagement with the guide-finger
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the thread is passed over a take-up, such as a
spring-arm, the stress of which is merely suf-
ficient to take up the slack in the thread as the
guide-finger moves downward, so that the
thread beyond the guide-finger will not sag,
but will be properly passed over or under the

-shuttle. The movement of the several onide-

fingers may be controlled by a cam, which 1s
shown as stationary and mounted on the

spider which supports the bobbin-carrier, the

said cam being shown as consisting of a disk
having a groove in its periphery arranged to
coact with cam-rolls suitably connected with
rock-shafts, so as to oscillate the guide-fin-
gers. The -cam, which can be readily re-
moved and replaced, affords means for easily
varying the pattern of the braid, as by vary-
ing the shape of the cam-groove the ingers
can be caused to pass the thread over one, two,
or any number of shuttles desired and under
an equal number of shuttles.

An Important feature of the invention 1S

embodied in the shuttle-race, both members
of which are made in sections, so that the .

threads may be guided up and down between
adjacent sections, so as to pass overand under
the shuttles. The several sections are also
shown as adjustable to compensate for wear,
this construction, while not essential, being
of material advantage and forming
of the invention. |
Kigure 1 is a side elevation of 1, machine
embodying the invention. Fig. 2 isa vertical
section, on an enlarged scale, of the main oper-
ating portions of the machine. Kig. 3 is a
partial similar section showing the thread-
guldes in the other position. Fig. 4 is a top
plan view on the same scale as Fig. 2. and
Fig. 5 is a side elevation of the same part of

the machine.

Referring to Fig. 2, the bobbin-carrier  is
shown as an annular frame connected by ra-
dialarms ¢* with an elongated bearing portion
@’y which bears in a sleeve a', connected to or
formed integral with a spider @, secured to
the base or frame F. To rotate the bobbin-

carrier, the bearing-sleeve ¢ is provided with

a beveled gear «', shown as connected with
said sleeve by means of a set-screw «’, the said
gear meshing with a beveled gear A% secured
to a counter-shaft A, which
to the driving-shaft D, as shown in Fig. 1.
Lhe shuttle-propeller 2 is shown as an an-
nular ring connected by radial arms % with a
hub 4°% secured, as by a set-screw 0%, to a hol-
low shatt /°, which has a bearing in a tubular
support ¢, through which the wire which is to
receive a braided covering or the core around

which the braid is to be formed extends. The

said tubular support ¢ is shown as supported
In a hanger ¢*, to which it is secured, as by a
set-screw ¢’, the said hanger being clamped to

the under portion of the frame F by means

of bolts I, which also constitute means for

supporting the spider ¢, the said spider and

a feature

in turn is geared

755,008

the hanger ¢* being positioned with relation

to the frame by means of sleeves ¢* and ¢,
through which sleeves the bolts F* pass, the
parts being clamped together by means of
nuts ¥, as shown. '
To rotate the shaft #°, the said shaft is pro-
vided with a beveled gear 2°, secured to the
shaft, as by a set-screw 47, the said gear mesh-

‘Ing with the gear A® above described, so that

the rotation of the counter-shaft A will cause
the bobbin-carrier ¢ to rotate in one direction
and the shuttle-propeller 2 to rotate in the op-
posite direction. - B

The bobbins ¢ are shown-as mounted on
spindles ¢°, which project radially from a ring
’, connected with the bobbin-carrier arms ¢
by means of downwardly-extending hangers
d’.  The bobbins areretarded or tensioned to
prevent the thread from unwinding too fast
and hanging slaclk, the tension being provided
for by means of a spring @°, which bears at
one -end against a collar ¢°, which is fast on

‘the spindle, and at the other end agalnst a col-
the spindle, the cop

lar ¢, which is loose on
d', upon which the material is wound, having
a core or bearing-sleeve d®, the end of which
bears against the collar d% so that the said
collar, spring-pressed against the sleeve a’,
acts as a brake to prevent the material from
unwinding too rapidly. The hobbin-support
18 also provided with thread-guides d’, Figs. 1
and 2, shown as *“ pigtails,” mounted on arms
d”, which extend laterally from rods * paral-
lel to the spindles @2, the said rods also serving
to support retaining members @®. These re-
talning members are shown as arms pivoted
on the rods &% and adapted to hook over the
ends of the spindles d* to engage and retain
the bobbins against the stress of the tension-
springs ¢°. The retaining members are ad-
justable along the rods d*, each of the said rods
being provided at its end with a thumb-nut
d”, screw-threaded on the end of the rod and
bearing against a washer d%, interposed be-
tween 1t and the hub or pivotal portion of the
retaining. member &%, the opposite side. of
the said hub being acted upon by a spring
", which presses the hub up against the
washer.
nut is once adjusted, an empty bobbin can be
removed and replaced by a full bobbin, the
tension remaining the same without further
adjustment. |

“The carrier ¢ is provided with a tension
device ¢ for each thread, the said tension de-
vice being of any suitable construction and
arrangement which is capable of adjustment,
the ordinary sewing-machine tension being
herein shown as employed for the purpose.

From the tension device ¢ the thread is
passed over a take-up ¢°, which is shown as a
light spring secured to a portion of the car-
rier «, and through a guide or pigtail ¢ to the
guide-finger £, over which it passes to the point
B, where the braiding takes place.

When, therefore, the said thumb-
II5
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across the path of the shuftles p°, thus guid-
ing the threads without, however, materially
varying the angles-made by the threads in

passing over the fingers, and as the fingers f

travel with the carrier ¢ it is obvious that the

change of direction of the threads 1s accom- _
19 and 3. having a downwardly-inclined sur-

plished without any material friction and
without any substantial lateral strain upon
the threads such as would tend to break the

same, and the conditions remain the same re-
the speed at which the machine 1s
In order that this slight move- |

gardless of
operated. _ )
ment of the threads may suffice to carry the

same over and under the shuttles 4°, the said

shuttles are supported and guided 1n the
shuttle-race, which is. a part of the bobbin-
carrier @, each shuttle being shown as pro-
vided with grooves §°, which are cut to fit

tonoues formed on portions of the bobbin- |

~carrier. As herein shown, both members of

3¢

35

40

45

55

assisted, if necessary, by springs at
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the shuttle-race are formed in sections, be-
tween which the threads guided by the fin-
oers Fare carried over and under the shuftles
The main annular member of the carrier
4 is shown as divided into sections by slots @',

b,

and at each slot there is a supporting mem-
her o correspondingly slotted, each member

4 serving to support one end of one ot the
sectional upper members ¢, the guide-tongues.

of the upper and lower members being re-

spectively indicated by the reference-letters.

4" and o™,

In order to compensate for wear, the shut-
with the invention, 1s
adjustable, the machine being provided with
means for moving one of the supporting.

tle-race, in accordance

-

to afford a proper it
worn. As herein shown,
each section of the shuttle-race have the
ouide - tongues '
ported, so as to
each ' other, the tongues ¢" being shown as
provided with slots ¢, through which extend

locking-screws a”, to secure the same to the

members ¢, while the tongues ¢'” are simi-

larly provided with slots ¢ and screws a'”,

by which they are adjustably secured to the
This con-
struction is best illustrated in Figs. 2 and 3.

In order to admit of the ready insertion or
removal of the shuttles 2%, the upper seetional

annular portion of the carrier a.

members @ are arranged to be lifted up, as
shown in Fig. 5, in order to permit the shut-

tles to be inserted, the said members ¢ being

maintained in position by their own welgnt,

The
<aid sectional members are provided with guid-
ing and supporting pieces «*. which enter open-
ings ¢, Fig. 4, in the slotted members ¢ at
each side of the slots ¢*. For convenience each
soctional member ¢ may be provided with a
finger-piece ¢" at the middle, and the springs

The guide-fingers 7 are arranged, as will
be hereinafter described, to play up and down

iembers of the shuttle-race toward the other
At as the members become
both members ot

¢ and @™ adjustably sup-
be movable. toward or from

ed at 7% to the outside of the annular

2 are shown as connected with said finger-
pieces and the carrier a. -
The shuttle-propeller 4 is shown as provided

with engaging members 5", having their sur-

taces inclined upward toward the rear with re-
lation to the direction of rotation of the shut-
tle-propeller 5, each shuttle being pointed 1n
tront and havine a projecting portion 0, Figs.

face in front, but ashoulder at the rear,where-
by it is engaged with a part of the said mem-
ber 5. Any thread, therefore, which pro-

e Th

75

jects across the path of the shuttle below. the

point thereof will be
by the shuttle 4° and then upward by the mem-
her 1° and easily slipped past between the
shuttle and said connecting member b°, as is
necessary. . 'This construction 18 best. illus-
trated in Fig. 3, where certain of the threads
are shown as passing under the shuttles. As
shown in said Fig. 3, the members 57, which

ouided first downward.

30

consist of bent strips of metal secured at their
ends to the annulus of the propeller b, project
across the path of the shuttles %, the front part .

being bent downward from its point of connec-
tion with the annulus until it is below the bot-
tom of the shuttle, and from this point (O™

:t is inclined upward and outward and then

bent across the path of the shuttle 1n line with
the direction of the bottom thread. The up-
wardly-inclined part which crosses the path
of the shuttle constitutes the engaging portion
against which the portion 0¥ rests, and, as
clearly shown, the thread atter slipping down
the inclined surface of the portion 6™ will ride
up the inclined surface ot the member 5 -and
will slip between the members with substan-
tially no resistance, the engaging surtfaces be-
ing in line with the thread, which thus slips
between readily. For the better understand-
ing of the drawingsreferred toi1t may be stated

that the section is taken between adjacent sec-

tions of the shuttle-race with two of the shut-
tles crossing the threads at-opposite sides, said

shuttles being shown;, respectively, in front
-and rear elevation:as projecting forward from

the line of section.

QC
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The guide-fingers 7 (see Figs. 1 and 5) v -

shown as consisting of bars pivotally connect-
_ bobbin-
carrier member, each bar constituting, as has

XI5

been stated, two of said guide-fingers and ex- .

tending past two of the spaces between the

members of the sectional shuttle-race, the piv-
otal support. /* being midway between the
«aid slots. -To move the fingers f/ up and

down, therefore, in the rotation of the carrier-

a. it is necessary only to- oscillate the said
bars, and for this purpose each bar 1s con-
nected by a link /° with a crank-arm f ' car-
ried by a rock-shatt /7,
bearings suspended from the under side of
the carrier-arms @, the said rock-shaft #” hav-

ing another radial arm, / o provided with a

cam-roll 77, which travels in the cam-groove

i

120

125

mounted in suitable -
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another shuttle.

7%, formed in a cam member 7, fixed with re-
lation to the frame, being shown as secured
to the part ¢’ of the spider ¢® by means of a
set-screw /', as best shown in Figs. 2 and 4.
The said cam 7 being stationary, the several
cam-rolls 7/’ will be caused to travel along the
groove f°, the shape of which is best shown

1n Figs. 1 and 5, so that the rock-shafts #° will

be oscillated, causing the fingers to swing on
the pivotal supports /% one finger letting the
thread down in one slot &, so that it will pass

under the shuttle, while the other finger car-

ries the thread up to be passed through an-
other slot near the top, so as to travel over
By this arrangement it is
obvious that the pattern or style of braiding
may be easily controlled by properly shaping
the cam and that cams of different shapes may
be readily applied to the machine. -

The braid as it is wound is drawn from the

machine (see Fig. 1) over the pulley g, driven
by spur-gears ¢’ ¢* g® and bevel-gears g 7",
the latter being on a vertical shaft ¢°, having
a worm-gear ¢’ intermeshing with a worm ¢*
on the driving-shaft D. The braid passes
from the said pulley g to a drum 4, which is
rotated by means of a belt A% suitably driven,

~as by a pulley A’ on the main shaft D, the

30

35

40

said belt 4° being capable of slipping, so as to
keep a tension on the braid without actually
pulling the same through the machine. It is
obvious that any suitable friction device may
be used for this purpose. .

. As indicated, the machine may be used for
braiding fabric around a wire 7, and the wire
1s shown as fed from a reel ¢* which is below

‘the machine, the said wire passing upward

through the hollow sleeve ¢, which affords the
bearing for the-driving-shaft 4° of the shuttle-
propeller 4. The wire ¢ after it has been

braided passes through a forked guide .
‘which is vertically and horizontally adjust-

-able, so that by moving the said ouide with

45

55

relation to the carrier ¢ the inclination of the
threads may be varied, making a closer weave
the nearer the said guide is moved toward
sald carrier. .

The operation of the machine is as follows:
The several shuttles 4* having been placed in
position 1n the shuttle-race and the threads
therefrom carried inward and upward to the

‘bralding-point, while the threads from the

bobbins & are carried through the guides or
pigtails @’ to tension ¢, take-up ¢*, and pig-
tails ¢* and over the fingers fto the braiding-
point, the machine is started and the bob-
bin-carrier ¢ is caused to travel in one direc-

- tion, while the shuttles 6° are propelled in the

60

shuttle-race in the opposite direction, each
shuttle being engaged by one of the engaging
members 4. Asthe bobbin-carrier o travels,

however, so that the shuttles #* one by one
- pass the bobbin-threads, the fingers #move up
and down,guiding the threads and determining

65 the positions of the said threads with relation .

-nection with the cops for the bobbins.

755,005

' to the shuttles. As the gui&e—ﬁnger JFmoves

upward it raises the thread so that the shut-

tle 4°, traveling in the opposite direction, will

pass under the said thread, the point of the
shuttle, if necessary, engaging the under side
ot the thread, and as the finger # moves down-
ward the thread will be lowered, since it is

held taut by the feed, tension, and take-up,

and will slip under the shuttle, being guided

along between the inclined under surfaces

thereof and the inclined upper surface of the

engaging member 5 and readily slipping be-

tween the said member and the shuttle with-
out danger of being caught or broken. The
tension device ¢ is adjusted so as to maintain

75

8o

the proper tension upon the thread between

the said tension device and the braiding-point,
the spring-finger or take-up ¢*,as stated, merely
taking up the slack as the fingers move down-
ward. - |
There is comparatively little lateral strain
upon the thread at any period in the opera-

tion, and the angle at which the thread is hent |

in passing over the finger £ is in any position
an obtuse angle, so that there is very little

rubbing or wearing effect on the thread as it

travels from the bobbin to the braiding-point
and practically no lateral travel of the thread
along any surface. |

The shuttle-threads are tensioned in any

suttable or usual way, it being practicable, for

example, to tension the cops with which the

shuttles are loaded in substantially the same

way as has been shown and described in con-
For
these reasons the machine can be operated at
a high speed without danger of breaking the
threads, while the construction is extremely

simple and not likely to get out of repair.

Any suitable or usual construction of bobbin

may be employed, it being necessary only to

provide suitably-constructed shuttles, so as to
ald in guiding the bobbin-threads. -

1t is not intended to limit the invention to

the specific construction and arrangement of
mechanism shown and described, since modi-
fications may be made without departing from
the invention. ,, o

It 1s to be noted that the shuttle used in the
present instance is readily removable from the
raceway and that it carries the cop or thread
bobbin and the proper tensioning device for
the thread. In other words, the shuttle is a
structure such as is commonly defined by the
term ““shuttle,” and is not merely a spool car-
rier or plate. S

I claim—
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1. In a braiding-machine, the combination

with a bobbin-carrier provided with a shuttle-
race; of means for guiding the bobbin-threads

‘back and forth across said shuttle-race: a shut-

tle carrier or propeller provided with an en-
gaging member extending across the path of
travel of the shuttle and inclined upward from
a point below the shuttle toward the braiding-
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point; and shuttles provided with engaging
members inclined downward toward the coop-
erating engaging member of the propeller.

o Tn a braiding-machine, the combination

with a bobbin-carrier provided with a shuttle-

‘race:; of means for guiding the bobbin-threads
hack and forth across said shuttle-race; ashut-

tle carrier or propeller having an engaging
shoulder, the engaging surface of which 1s
in line with the bobbin-thread; and shuttles
having corresponding engaging shoulders, the

~ shuttlesand propeller having inclined surfaces

20
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converging toward said shoulders.

3. TIn a braiding-machine, a bobbin-carrier;
shuttles: and guides for the bobhin-threads
consisting of arms pivotally connected with
the bobbin-carrier between adjacent bobbins;
and means for oscillating said arms, whereby
each arm constitutes a guide for two of the
bobbin-threads. -

" 4. In a braiding-machine, the combination
of a bobbin-carrier having a shuttle-raceway
formed therein: a series of removable shuttles
freely movable in sald raceway; a propeller
making loose contact with said shuttles; means
tor rotating the carrier and propeller in op-
posite directions; and means carried by the
hobbin-carrier for guiding the threads extend:-
ing from the bobbins on the bobbin-carrier

“and causing them to interweave with the shut-

tle-threads. - |
5. In a braiding-machine, the combination
ot a bobbin-carrier having a substantially con-

tinuous shuttle -raceway formed therein; a

series of shuttles freely movable in said race-
way, said shuttles occupying a horizontal posi-
tion and maintaining the bobbins or cops car-
ried thereby in a like position; a propeller
making loose driving contact with said shut-
tles; means for rotating the carrier and pro-
peller relatively to each other; and thread-
guides for the threads of the bobbins carried
by the bobbin-carrier and adapted to cause
nid threads to interweave with the shuttle-
threads, substantially as described.

¢ Tn a braiding-machine, the combination
of a bobbin-carrier rotatable about a verti-
cally-disposed axis and having a shuttle-race-

way formed therein, sald raceway lying in a

substantially horizontal plane; a series of shut-

tles loosely mounted in said raceway and hav-
ing their longitudinal axesina plane parallel
with the raceway; a propeller making loose
driving contact with said shuttles; ouldes sup-
ported upon the bobbin-carrier for the threads
extending from the bobbins mounted upon
said carrier, said guides positively placing the
threads alternately above and below theshut-
tles: and means for causing the bobbin-carrier
and propeller to rotate 1n reverse directions.

¥ “In a braiding-machine, the combination
of a bobbin-carrier; a shuttle-guide formed in
said carrier; one or more shuttles loosely
mounted in said guide; means for moving sald
shuttles in opposition to the movement of the

=P

bobbin-carrier: and thread-guides connected
to the bobbin-carrier for directing the threads
from the bobbins alternately above and below
the shuttles, substantially as described. -
‘8. In a braiding-machine, the combination
of a bobbin-carrier; a shuttle-guide carried
thereby; aseriesof sh uttles freely movable in
or upon said guide; a shuttle-driver making
loose contact with said shuttles; bobbin-thread
ounides carried by the bobbin - carrier, said
onides positively raising and lowering the
threads, substantially as described; anc means
for moving the carrier or driver, one rela-
tively to the other. o |
9. In a braiding-machine, the combination
of a bobbin-carrier; a shuttle-guide formed
therein; one or more shuttles Joosely mounted
in said guide; means making loose connection
with said shuttles for driving the same; means
for rotating the bobbin-carrier and the shut-

tle - driving means in opposite directions;

thread-guides carried by the bobbin-carrier;
and means for actuating said thread-guides.
10. In a braiding-machine, the combination
of a bobbin-carrier; a shuttle-guide carried
thereby:; a shuttle-propeller; a series of shut-
tles driven by but wholly disconnected from

said propeller; and bobbin-thread guides sup--

ported upon the carrier for positively placing
the bobbin-threads above and below the plane
of the shuttle-guide.
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11. In a braiding-machine, the combinat}ionr '

of a bobbin-carrier; ashuttle-raceway formed
therein: a plurality of shuttles loosely mount-
ed in said raceway and freely removable there-

from: a shuttle-propeller making loose driv-

ing contact with said shuttles; means for ro-
tating said propeller in opposition to the
movement of the bobbin-carrier; and mov-
able thread-guides mounted upon said carrier
tor guiding the bobbin-threads to opposite
«ides of the shuttles through openings formed

:n the carrier and extending across the shuttle-.

raceway. - | |

19. 1n a braiding-machine, the combination
of an annular bobbin-carrier formed of a se-
ries of sections separated one from the other

to form openings for the passage therethrough

of the bobbin -threads; a shuttle-raceway
tormed in said carrier; a plurality of shuttles
Joosely mounted in and freely removable from
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<aid raceway: a propeller for said shuttles -

making loose driving contact therewith;
guide-fingers for the bobbin-threads mounted
upon the carrieradjacent to the spaces or open-
ings intermediate the sections of the carrier;
and means for actuating said fingers to posi-

tively place the bobbin-threads above and be-

low the plane of the shuttle-raceway. .
18. In a braiding-machine, the combination
of a bobbin-carrier provided with a-shuttle-
race: thread-guides mounted on the bobbin-
carrier for moving the bobbin-threads across
<aid shuttle-race: a series of shuttles loosely
mounted in the shuttle-race, each shuttle be-
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ing provided with an inclined engaging sur-
tace or projection; and a shuttle - propeller

having inclined engaging members making |

loose driving contact with the corresponding
projections on the shuttles. | -
14, In a braiding-machine, the combination.
of a bobbin-carrier: a horizontally-disposed
shuttle-race formed upon or in said carrier; a
series of shuttles guided by said race and hav-
Ing their major axes in a horizontal plane;
means for propelling the shuttles; guides for
the bobbin-threads movable in a plane adja-
cent to and substantially parallel with said
shuttle-race; and a stationary cam for moving
sald guides past said shuttle-race, whereby,
by a relatively short movement of the guides,
the bobbin-threads may be so positioned as to
readily pass over and under the shuttles, sub-
stantially as described. I
15. In & braiding-machine, the combination
of a bobbin-carrier; a raceway formed there-
in; a seriesof shuttles loosely mounted in said
raceway; a propeller making loose driving
contact with said shuttles; guides for the bob-
bin-threads, said guides being mounted upon
the carrier and movable in a plane adjacent
to and substantially parallel with the shuttle-
race, the threads passing through openings
tormed in and extending across the raceway
and toward the braiding-point at the middle
of the carrier; tension devices interposed be-

tween the bobbins and said guides; and a talke-

up between each of said tension devices and
the corresponding gnide. o

16. In a braiding-machine, the combination
of a bobbin-carrier; a sectional shuttle-race-
way formed in said carrier, whereby spaces

are left intermediate the adjacent sections; a
series of horizontally-disposed shuttles mount- |
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between the adjacent sections, whereby a rela-
tively small movement of the bobbin-thread
1s required to clear the shuttle, substantially
as described. - | |

17. In a braiding-machine, the combination
of a rotary bobbin-carrier provided with a sec-
tional shuttle-raceway having spaces between
the adjacent sections thereof; a series of hori-
zontally-disposed shuttles loosely mounted in
sald raceway; means for propelling the shut-
tles in said raceway:; and means for oulding
the bobbin-threads above and below the shut-
tles between adjacent sections of said shuttle-
raceway, substantially as described.

18. In a braiding-machine, a bobbin-carrier
having a sectional shuttle - raceway formed
therein, the upper members of sald raceway
being movable to facilitate the placing of the
shuttles in said raceway or the removal of the

shuttles therefrom, substantially as deseribed.

19. In a braiding-machine, the combination

‘ot a bobbin-carrier having a shuttle-raceway
formed therein, one side of said raceway hav-

L

ing readily-removable sections: and a series
of shuttles loosely mounted in said raceway,
whereby any one of the shuttles may be read-
1ly removed and as readily replaced by move-
ment of one of said sections, substantially as
described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses. -

WALTER HILL.

Withesses:

- A. C. BrROOKS,
W. J. Coongy.

~ed in said raceway; and means for guiding the 4o
bobbin-threads above and below.the shuttles
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