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- Unrrep States PATENT OFFICE.

Patented April 12, 1904. .

JOHN P. SWIFT, OF PAWTUCKET, RHODE ISLAND, ASSIGNOR OF THREE-
* FOURTHS TO ADAM SUTCLIFFE, OF PAWIUCKET, RHODE ISLAND. - -

. _SPECIF‘I_C‘AT_ION j.formiﬁg;_pa.i't, ohfilL'e'tters'_Pa;t'ent No '757,42‘3, dated Apr1112,1904 o
| . ¢ _i.Application filed June 4, 1902. Serial No. 110,135, (No model.): .

‘Be it known that I, Jorx P. SWIFT, a citI-
" gen of the United States of America, and a

~ resident of Pawtucket, county of Providence,
¢ and-State of Rhode Island, have invented cer-'
'~ tain new and useful Improvements in Braid--
which" the following 1s a

ing-Machines, ‘ot
specification. -

" ried by an inner and outer series of bobbins,
both series moving in a:circular course, but-

" in opposite directions, the interlacing of -the
* thread in. my device being ‘accomplished by .

15 the operation.of a geries of .crankfad@tlll&ted

arms which carry the thread of the outer se-
ries of bobbins over and under that of the in-
ner series at predetermined intervals; and
the object of my invention is to provide.a

20 braiding-machine in which cam movements
* and reciprocating action are either eliminated

- or oreatly simplified.

 gutomatic stopping device which will stop
25 the machine in case of the breaking of a thread

* from either series of bobbins.. .~

My invention conslstsa'essenti'a;lly-.} of aﬁxed |
circular bed, with-a suitable support therefor,.

“a revolving. spider, the outer: ends of which

30 constitute together a segmental trackway,a

series of bobbin-carriers adapted to.move

~ therein, a second and outer series of bobbins

mounted upon said segments, and a plurality
of crank-actuated arms operating to pass the
32 thread from said-second series of bobbins over

and under the thread of the inner series of:
bobbin-carrier-supported bobbins at prede-

termined. intervals.

" The. construction of my. invention.is dis-
40 closed by the accompanying drawings, ‘in-| d _ et e

VRSPRS00 T 4 in Fig. 2is the vertical shaft upon which
is fixed the ‘spider 8 8, and 44 represents the

-Figurelisa plan view looking down upon

 the spider; Fig. 2;-a vertical section on the-

&

- line shown by % v in:Fig. 4 looking ‘toward

45 the right; Kig. &,

" mechanism: Fig. 4, an elevation of a part ot

" the bed and segmental trackway, showing the:
outer series of bobbins and the crank-actuated |
- arms; Fig. 5, a-sectional_view of one of.the.

1

My invention relates to improvements in
10 braiding-machines in-which the thread is car-

~invention an

a detail of the stopping

‘braid 44 at the centey: "

interidr bobbins;.; Figs. 6 and 7 ,-;,de'tails of the
stopping mechanism, Fig. 7 being a section’

through X X of Fig. 5; and Figs. 8 and 9,

details of the bobbin-hub and bobbin-carrier,
Fig. 9 being a vertical f’section through the

center line of Fig. 8. .

~ The same numerals desigﬂatetﬁe same parts
“throughout.. -~ = e E |

ings.) - To 9, by means of bolts, are fixed the

55

~ In Fig. 2 the numeral 9 represents the cir-
cular bed of the machine, having 1ts center -
removed. - The bed 9 is supported at suitable
intervals by legs.: (Not shown in the draw-

60

arms 5, which are integral with the sleeve 6, -
in which revolves the upright shaft 4. - The

‘outer edge of 9 is flanged and cut with gear-
teeth, as shownat10. -~ =~~~ o 7
In Fig. 1, 1:is the driving-shaft; 70 and 69,

the fast and loose pulleys, respectively; 68,

‘the ‘belt-shipper, and 65 the:shipping-rod. -

8 in Fig. 2 is'the spider, having the hub 7.

Attdched tothe outer end of each arm 8 by
screws or some.equivalent meansis the mem-
ber 292, which constitutes one segment of:the
trackway and- also” supports: the gearing ‘In-
| termediate the bobbin-carriers and: the bed 9.
The shaft 1 communicates motion ‘to the spi-
der 8 8 by means of bevel-gears beneath the
_ %edof the machine and shown at 2-and 3 in

-17 17 represent ‘the inner bobbins revolving

spider-arms. Cone-shaped bobbins are:pref- -

erably used with my machine, although it is
pplicable to spools or bobbins ‘of a cylin- -

drical-or:other shape: - -

braid:

90

45’ is the thread passing from the inner se-

b

9425 are.the ,c'rank—“actu:a:ﬁ:ed :-al;rrlns..

I'ries of ‘bobbins, and 43 that’ fromr'the outer. '
. series of b(jbbiIlS., meeting tO fOI’IIL theﬁmshed

70

75

‘80
“upon spindles and located just above the arms -
{ of the spider. 'This'series of:bobbins has the
‘spindles placed horizontally. “The outer series
| of bobbins is shown at 50 and ismounted upon -
-the segments fixed upon theextremitiesof the -

95
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1nFig. 4.) The outer

studs 27 and actuated by connecting-rods at-
tached tothe gears11 by thestuds18. (Shown

extremity of the stud 27

18 grooved to form a guide for the thread 43

from the outer series of bobbins,
- In Fig. 2, 17 shows an elevation of one of

the inner series of bobbins. This is mounted

- upon the support 16, which fits into the bob-

10O

L5

bin-carrier 14 15, said bobbin-carrier consist-
1ng, essentially,of the member 15and the mem-
ber 14, suitably fastened together by screws
and sliding in the trackway formed, asshown,
at-the outer extremity of the spider by the

segmental members 22, having thecap38. An

elevation of these bobbin-carriers is shown in.

Fig. 4 at 1415, while Figs. 8and 9 give an en-
larged plan and vertical section thereof, re-
spectively.. The hub proper of the inner bob-

 binsis provided with a projection 16, compris-

20

tion.

1ng a shank or arm having a flanged upper por-

member 15, and at the same time s, pin 16',inte-
gral'with the flanged upper portion of 16, fits
with a sliding connection into a suitable hold
or seat in the upper part of the member 15.
The bobbin-carriers have upon the bottom of

- the member 14 a segmental rack 14’ engaging

the pinion13. (ShowninFigs.2and 9 in cross.

- section, a front view of which is seen in Fig.

3°

35

40

4.) This pinion is mounted so as to revolve
upon the stud 21, which is fixed at 1ts ‘Inner
end to the member 22 at the outer end of the
arm8. (Seenbestin Fig.2.) Thepinion 18 is
provided with the hub 45, integral with which
isthe toothed pinion 19. This pinion engages
with the gear 11, revolving upon the stud 20,
said stud itself being fixed upon the lower part
ot the segment, asshown-at 22’ in Fig. 2. This

latber gear 11 engagesthe gear 10 upon the bed

9. Asthearms8ofthe spiderare revolved the

- gear1lis caused to revolve also, which in turn

55

gives revolution to the pinion 12 and the gear
18, thus moving the bobbin-carrier 14 15 in
the opposite direction to that of the spider, the
sizes of the intermediate gears being such that

- the speed of the bobbin-carrier is just equal
“£o that of the spider, but in the ‘opposite di-

rection. The length of the member 14 of the
bobbin-carriér is a little less than the distance
between the centers of two adjacent ‘pinions
13, being just enough for one pinion 13 to en-
gage the member 14 just before an adjacent
pinion 13 releases it, and the distance between
adjacent bobbin-carriers-is such that 18 en-
gages one bobbin-carrier at or about the same
moment that it releases the preceding one.
-Upon the gear 11 is the connecting-rod 19,
attached to said gear by the stud 18. This

~connecting-rod has a joint 72 connecting it

60

65 22. Fig. 4

with the member 25 by means of the shorter
member 24,  the two members forming to-
gether one solid integral arm joined at the

hub 23 and oscillating upon the stud 27, which

stud is fixed to theouter face of the segment

‘with its or their

The shank fits into a vertical slot 1n the-

1n

‘bed 9 of 1 _
this bed is attached a partially-revoluble shaft

shows the _a.djacent'cp&nk-‘a’ctu&ted |

75%,493

arms at very nearly the extremities of their
travel upwardly and downwardly, respec-
tively. The relative positions of the arm 24
25 and the bobbin-carriers 14 15 and the dis-
tance between adjacent bobbin -carriers are
such that the end 52 of the arm 24 25 carries
the thread from the outer series of bobbins

down between adjacent segments while the

Space 1s open, said end 52, with the thread.,

remaining below the segment 22 long enough
for one or more bobbi n-carriers, as desired,

" inner bobbin or bobbins, to
pass over 1t, coming up again when the space
1s clear and remaining above the segment 29

long enough for the desired number of bob.-

bin-carriers, with their inner bobbins, to pass
under it, thus forming the braid. The course
of the thread from the outer series of ‘bob-
bins is shown in Figs. 2 and 4. Ax 1t leaves
the bobbin 50, Fig. 4, the thread passes
through an eye 34 at the upper end of an up-
right rod 29, which rod is fixed to projec-
tion 37, integral with the upper part of the
cap 38 of the trackway. Thence the thread
passes down the side of said rod and out again
through a second eye 738. (Seen in Fig. 2.)

‘Supported by the upright rod 29 1S a bracket

32, having at its upper part a flat seat for the
thread and bearing the spindle 30, on which
is loosely slipped the weight 81, which is re-
tained in place by the spindle 30 and its own
weight.  The thread passes under the weight
31 and is held against the seat by said weight,
whence it passes through a lateral slot 35 1n

-a rod 28, which rod slides loosely through a

perforation in the segmental trackway. The
thread passes from said slot through a verti-
cal slot 83 of said bracket 82, thence through
a vertical slot 36 in the member 26, which is
supported by and integral with the stud 27.
The head of this stud 27 is slotted or grooved,
as shown in Fig. 2, and through this groove
the thread passes, thence to an eyelet 46 and
through the extremity of the arm 24 25, as
shown at 52 in Fig. 4, to the braid at the cen-
ter. The rod 28 is normally suspended when
the machine ‘is going by the thread passing
through the slot 85, as described, and the
weight of this rod 28 furnishes the necessar

'
- ]

tension to the thread and keeps the same uni-

31, afld the draft on the thread raises 28 until

it lifts 81, thus releasing the necessary supply.

Lhe automatic stopping device is shown best
Figs. 2 and 8, with certain detajls shown

in Kigs. 5, 6, and 7. As already stated, the

rod 28 is while the machine is in motion sus-~

pended entirely by the tension of the thread

‘which passes through the lateral slot 35.

Should a thread from any one of the outer
series of bobbins break, the rod 28 would be

Immediately released and would fall by grav-

1ty, so that its lower end could rest upon the
the machine. At a certain point in

30
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or stud 48 hmrmg fixed thereon abové the bed

2 tl‘lpplnﬂ' dog 47 and below the bed a.latch-

- bar 49. (Seen in plan in Fig. 1in dotted lines.)

This latch-bar engagesan arm projecting from
a 0011&1' 64, ﬁxed upon the shipper-rod- 65,

-shlpper rod by means of the sprmﬂ' 53 S0 that

the belt, of the shipper 68 will remain upon the

- fast pulley 70 while the machine is in operation.

TO

20

35

40

45

| .j':5o

' tha,n the ar'm 4:1 The thread 45" 'passmg from'.-
the bobbin, goes through the tube 49 and also |

6o

lines 57 in Fig. 5.)

In case, however, of the breaking of a thread the

rod 28 is immediately released a,nd falls by its

“own weight until it strikes the top of the bed.

As the machme revolves this rod is carried

along until the dog 47 is reached. The rod
".then engages the dog. 47, trips the latch-bar

49, and the spiral spring 66 suitably fastened

at one end to a bearing 67, a,tta,ehed to the bed |
and having its other end. retemed by a collar
upon the Sh1pper-rod throws said ‘shipper-
> rod from the tight to. the loose pulley, thus
The shipper-rod 65 is

stopping the maehme
held to the bed by the bearmgs 67 and 7 1,

,Flcr 1.

"The above-descrlbed dewce is used for stop-' |
ping the machine upon the breaking of a
The.
| -stoppmcr device connected with the i inner se--
~ ries of bobbins is shown in Figs. 5, 6, and 7"
~and also in Fig. 8, Fig.' 7 being a section:

thread of the outer series of bobbms

“Within the hub 55 is an ‘annular space con-
taining a spiral spring. (Shown by the dotted
This - spring being com-.
pressed by the washer 58 operates by friction
‘to prevent the too free rotation of the bobbin."
Integral with the disk 54 and forming a part |
‘thereof is the arm 41, pI‘O]BthDG" beyond the
center of the bobbm upon the opp031te 51de-f

through a perforation 60 Flcr 5, near the cir-

., cumference of the disk 54. Thence the thread
passes to the center of the bobbm and out,
through the spindle 56, which is:tubular in |
form, “to the braid 44.  The'bobbin 17 is re--|

‘tained upon the spmdle by the coller 62 at-

tached by a set-screw to the spmdle
“is an elevation of one of the interior bobblnSj
looked at from without.the machine and rep-
resents the normal position of the disk 54,
with its arm 41 as supported by the threa,d'; f
- while the machine is running.

threads from the. inner. series. .

two or more, Or vice versa.

Kig. 6:

ThlS ‘disk is | of bobbins and seld thread-guiding members

retamed in this posatlon by the. thread pess—'

ing through the perforation 60: but if the

thread shotild break the -disk and arm 41 be-
! ing in unstable equilibrium the disk 54 imme- -

o

dla,telv drops., and the arm 41 correspondmo*ly
rises. -

One” or more- of the braekets 32, csupported

by the rod 29. previously deserlbed is made
'revoluble on said rod.. This revoluble bracket
1s shown in detail 1n Fw' '3 and has project-
‘ing downwardly therefrom the arm 39, with -
a pin 40. “When the disk 54 with its arm 41

are in their normal position during the opera-

tion of the machine, the bobbin 17, w1th its car- -
rier and all other conneetlons, passes below the
pin 40 without touching the same; but in case

of the breaking of the thread 45’ the disk 54 be-

rod 28, which rod then drope as in the case

of the brea,kmﬂ' of a thread in the outer series
‘of bobbins, engaging the dog .47 and its con-
-neeted meehamsm and stoppmo' the machine

'm the same manner as aboveé deseribed.
through «  of FIU' 5. Upon the support 16, |

on Whlch each of the interior series of bob-;
bins is mounted, is a projecting. arm 61, on.
which is fixed the tube 42, pamllel with the:
spindle supporting the bobbm (Seen best in
Fig. 5.) This tube 42 has a part of its lateral
Wall removed, making the recess 59." Upon:
the spindle 56 of the bobbln 17 .and 1mmed1-— :
ately below the base théreof is adisk 54in the.
form of a sector of a circle, Fig. 6. This disk
is revolubly mounted upon: the hub 55 of the
spindle 56, that carries the bobbin,and is sepa-

- rated from the bobbm by the ‘washer 58. | the bobbins fromthe outer: series or of a part

Again,
the erank-actuated arms may be so. adJ usted as_

Tt -will be seen from an inspection of my de-

| vice that a great number of. variations are
possible in the style of ‘braid manufactured.
‘For instance, it is ‘not. necessary that the
thread from any given outer bobbin should

pass alternately over. and under the adjacent

- The sizes of
the parts may be cha,nged so that each exte-
rior.thread 'shall pass over and under twoor
more interior threads or over one and under

The. bra,ld may
be further Varled by the removal of a part of
of the bobbins from the inner series.

to all rise together and all fall ton‘ether Or. SO

| that any. number of the arms may rise and fall
*- 51multaneously, thus producing what I believe

to be entlrely new end novel Styles or deswns
of braid. -

Hamng now desorlbed my 1nvent10n What" _
| T elaim, and: deelre to seoure by Letters IPat—
ent 18— - |
1 Ina braldmﬂ'—-mechme the combmatlon'

of a statlonary clreular bed having a toothed
rim; a series of gears 11 in mesh with said rim
and revoluble both. upon their own axes and

also'around said bed; a series of bobbin-car~

riers; a gear 131in ‘mesh with said bobbin-car-

75

30

ing. released immediately drops, the arm 4:1- -
rises correspondingly, and the length of 411is
‘such that it engages the pin 40 of the arm 39
and causes the ¢ same to make a pertml revolu-
tion upon the uprlght rod 29: This partial
| revolution of the bracket 32, W1th its slots 33,
withdraws the thread from the slot 35 in the

9o

95

Ioo"

105§

‘-I' IO .

.:"r-15'

120

1 riers, and 1ntegre1 with 13 a pinion12 in mesh
-with the gears 11; an inner series of bobbins
-mounted on said bobbm -carriers; an outer se-"
ries of bobbins; a plurahty of thread-guiding -
| membere, and means for rotating said bobbin- |

125

carriers in one direction and said outer series.

130
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20

30

35

~carriers moving in said trackway: a set of

45

50

B directions by means of the revolution of said

55

60

65

4.

1n an opposite direction; substanﬁally as de-

scribed for the purpose specified.

2. In a braiding-machine, a stationary cir- :

cular bed having a toothed rim; a spider revo-

lubly mounted above said bed; a trackway
formed by recesses within the extremities of
sald spider; a series of bobbin-carriers sliding -

in sald trackway; an inner series of bobbins
borne by said bobbin-carriers; an outer series

of bobbins mounted upon the extremities of
~said spider; .a plurality of movable thread-

guiding arms also mounted upon said extremi-
ties, and operating to guide-the thread from

sald outer series'of bobbins across the path of
-sald inner series of bobbins at predetermined

intervals; and means for simultaneously re-

volving in opposite directions said thread-

guiding members. and said bobbin-carriers,
substautially as deseribed. : .
3. In a braiding-machine a revoluble seg-
mental trackway; a series of thread-supplying
devices mounted thereon;a plurality of thread-

guiding members therefor; a series of con-.
necting-rods actuating said members; a series
of gears operating said connecting-rods and

engaging a stationary rack common to them
all, the whole.in combination with said -sta-
tlonary rack; the relative position of. said
thread-guiding members being so adjustable
as to present the thread guided by said mem-

bers in a variable relation -to a second set of
thread-supplying devices, so as to form braid
of different styles, substantially as described. ..

4. In.a braiding-machine. the combination
of a stationary circular bed having a-toothed |
rim; aseries of gears 11 in mesh with said rim,
and rotatable both upon. their own axes and
‘also.around said bed; a spider supporting said .

gears and revolubly mounted above said. bed:

a segmental circular trackway concentric. with -

sald rim, and formed by recesses within: the
extremities of said spider; a series of bobbin-

gearing intermediate said bobbin-carriers and
the gears.11 and operating to drive.said bob-

bin-carriers in said. trackway; a plurality of

movable thread -guiding members mounted

upon the extremities of said spider: and.a se-

ries of connecting-rods 19 operated by said
gears: 11, the relative .arrangement of parts

being such that said bobbin-carriers and said.

thread-guiding members revolve in opposite

pose speeilfied. _, o

spider, substantially as described for the pur-
5. Ina braiding—machiﬁe ) cltirb-ﬁllar beci hav-

ing a toothed rim; arevoluble segmental track-
way sultably mounted on said bed; an outer
series of bobbinssupported upon the segments.
of sald trackway; :a plurality of thread-guid--
Ing members.also. supported upon said seg-
ments; a series of bobbin-carriers moving in-

said trackway but in an opposite direction
thereto, each of said bobbin-carriers having
a segmental rack upon the bottom thereof:. an

‘substantially as deseribed. -

and a lower member 14 _
‘ber 15:and sliding easily. in said segmental

757,428

inner series of bobbins supported by said bob-
| -bin-carriers; a series of gears and pinions

mounted upon the segments of said trackway

and intermediate the toothed rim of said bed

and said bobbin-carriers, and a series of con-

necting-rods connecting said gears with said

thread-guiding members and operating to pass

the thread from said outer series of bobbins -
over and under the thread from any desired
number of bobbins of said- inner series, sub-

stantially as described.

- 6. In a braiding-machine, a tension device -
consisting of a seat.crossed by the thread; a
welght resting thereon: a movable rod: nor-
mally suspended underneath said weight by a

loop of said thread when said machine is in

30

operation, in such a manner that the draft
upon :the thread raises said rod until it en-

gages and - lifts said weight from the thread,

thus releasing the desired amount of ‘thread,

7. In a braiding-machine of the type men-

tioned, an automatic stopping device consist-- -

ing of an unbalanced disk revolubly mounted:
on the hub of each of the inner series of bob-:

bins and having an arm' radially projecting - -

thread from a bobbin-of the outer series, by

means of a lateral slot therein; an upright rod
29; a two-armed’ bracket revolubly mounted.

‘therefrom; a vertical rod supported -by the

95

thereon; one arm of said bracket being slot- -
ted to receive the thread.aforesaid after the -
same passes from said vertical rod, the other -
arm of said bracket projecting downwardly

toward the radially-projecting arm of the un-
-balaneced disk aforesaid, and adapted toengage

100

said arm when. said- disk'is released by the - -

a latch-bar engaging said shipper-rod; a dog

breaking of.a thread: from -a bobbin of said:-
inner series; a spring-actuated shipper-rod: -
105

operating the said latch-bar: the relation be-

tween saic parts being such that the breaking :

of athread from a bobbin of said-outer series.
-at once releases said vertical rod causing the .
LIIO

.the machine by means-of said dog, latch-bar -

same to drop-and:engage said dog and stop

and shipper-rod, while the breaking of the

consequent engagement of the radial arm of

thread from a bobbin.of-said inner series re- ..
leases said vertical rod in like manner, by the
115

the aforesdaid disk with the downwardly-pro-
Jecting arm-of the bracket aforesaid, all sub-.
stantially as described for the purpose speci- -

fied. .. - . ..
~ 8.-Inabraiding-machine the combination of:
the following instrumentalities: a segmental

120

member 22; a bobbin-carrier composed of an -
upper member 15 adapted to hold' a bobbin, -

xed upon said mem- -

125

member 22, the lower surface of 14 forming.

mesh with said pinion 12; a thread-guiding

a rack; a gear 13 and integral therewith a -
pinion 12, said-gear 13 being in mesh with
the rack upon the member 14; a gear 11 in-
130
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arm 24: 25; a connectmﬂ'-rod 19 connectmcr
said arm with the gear 11; the whole formmg
one of a series, each oear 11 of which 1s 1n
“mesh with a statlonary circular rack 10, com-
mon to said series; the whole in combma,tlon -
with said rack 10; substantlally as descrlbed
| _for the purpose speclﬁed

Slgned at Pawtucket this 31st day of Ma,y,
1902.
JOHN”P._‘SWIFT; |

Witnesses. |
James L. JENKS,
FLORENGE K. BATES
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