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o aZZ w?wm it TNAY CONCErn:

"J r., and CHARLES G. ROEBLmG Jr. |
of the Umted States, and- 1331dents of Tr en-;_

‘Unrrep STATES

PATENT Orrice,

JR., AND CIIARLES

G.» ROEBLI\TG JR OI‘ TRE\TTON

~ NEW JERSEY, ASSIGNORS TO TIIE W’OVFN STEEL HOBKE AND CAPLT CO"\I-.

PANY OI‘ SAMP PLACI]

BRAIDING MACHINE

SPECIFICATION formmg part of Letters Patent N 0. 647 410 dated Ap1 il 10, 1900

= Apphcatlun ﬁled .Ta,nuary 16 1900 SBI‘I&I Nn 1, 641 (No mudel)

Be it known that we, JOHN H J ANEWAY
el‘rlzens

ton, Mercer county, New- Jersey, have in-

_ ';Ven’red certain newand useful Improvements
- in Blaldmg M&Ghll’leb, fully desellbed m t.he'i_
- following specification and the accompanym 2

drawmfrs fmmmg’ a palt of the same.

have been desmned WILh 1eferenee par bwu-' _
larly to 111&eh1ues for braiding metal strips:
“about electric cables, hose,and other similar
They wﬂl therefore and for
‘convenience be deseribed. in detail in that
It isto be understood, however,
- that the mventmn is. not so 11m1ted as- the@
~impr ovements are also applicable mth useful
‘results to the braiding of other like mate-
rials—suech, . for etample as wires, cor ds,
‘threads, tapes or.other strands. |

In the accompanying drawings, Figure 1 1S77
an elevation of a metal-strip- blaldlnﬂ‘ ma-
‘chine embodymw all the features of the pres-

flexible articles.

connection.

ent invention, said machine including braid-

- ing mechanl%m feeding mechanism for feed-

30

35 _
- bobbin-strip guides..
~ detail views of the shutbles

mechanisms.

on the lme 3 of I‘w* 2.

'1110' the article to be bmlded and power mech- |-
anism for driving said brmdmw and.feeding
Fw' 2 18 a plan view of the |
| rows in Fig. 4 by meaus of a bevel-gear 15
upon the dlnlncr shaft 4, which engages a 8o

like gear 16, keyed to the lower end of the

bralding mecha,msm pmpel Fig. 3 is a sec-
tional elevatlon on an enla,rfred scale, taken

section on the lme 4of Fw 1, 1llustmt1nﬂ'

particularly the meehamsm for driving. the-
shuttles and the mechanism for vibrating the |

Figs. 5, 6, ahd are

" Referring tosaid drawings, 2 répr eseuts the

. ba,se of the 111a(,h1ne and 3 abracket thereon,
40
- which the braiding and feeding mechamsms.
~ are driven, as herema,ftel descl ibed. Upon
- the base- pl&te 2 isalso ,]oulnaled the bobbin-
carrier, consisting of a sleeve or-hollow tube
5, tthllﬂ‘h which the article to be braided |

in which is ,]onrnaled a power-shaft 4, by

passe& pwnded with radial arms 6, support-

ing upper and lower circular plates 78, se-
cured together by bolfts passing thlough'_
- ﬂmwes 9, W1th which S‘ud plates or rings are

pwvlded

:;be su ﬂiuent

Fig. 4 1s a horizontal

The bobbins 13 are removable

end for the. reception of a threaded nut, as

-shown, so that the bolt may be removed from |
the s_tandards 10 whenever it is desired tore-

move or insert a bobbin. ~ This construction 6_5

.of bobbin-support will also serve the useful

funetion of enabling the ease of rotation of

the bobbin to be checked or regulated as de-

sired, as the nut or nuts on the bolts 12 may

| be screwed up, so as to bend the standards 10 7-:::"
inwardly against the ends of the bobbins, and
thus. cause them to.act as a brake.

Kor or-
dmary pur poses, however, a tension device—
such as the spring 14, secured at one end to

‘the bobbin-carrier and bearing at the other 45

end-against the coil of. b1a,1d1nﬂ*-st11p—-«-w111
"The bobbin-carrier is driven
in the direction indicated by the outer ar-

sleeve or hub 5, as shown in Fig. 3. The

bobbin-carrier is also provided with a circu-

lar raceway for the shuttles, which in the
machine shown are mdependent shuttles— 8g

| that is, have no common carrier for support-
ing and driving them—rthe opposing faces of =

the upper and lowel rings 7 3 bra-lnh arooved

for this purpose, as best ShOWIl in Figs. 3 and
4, s0 as to receive the upper and lowel edges go
'of the back or supporting plates 17 of the shut- |
tles, which are curved houzonta,lly, as shown -

in Figs. 4 and 5, to conform to the curvature

of the raceway in the bobbin-carrier. |
shuttle-plates 17 are driven in the opposwe di- 95.

These

rection to that of the bobbm-eauler as mdr— |

cated by the inner arrows in Fig: 4 by a series -
__gof duvm n'—wheels show‘n as conmstmﬂf of pm-

The uppel ring or plate 7 is plo- 50
| vided w1th the required numbel of bobbin-
‘supports, four being shown, each of said sup-
ports consmtmﬂ*of vertical stmda,l_ds or posts
110, havmo'bearmﬂ's' 11 at their upper ends for
receiving a bolt or stud 12, which passes 5 5 :
through a central opening in the bobbin 13,
_-Wthh carries the braiding-strands of mate-
‘I rial, consisting of strips of metal in the ma- -
| ehlne shown. .
from their supports, and each'stud or bolt 12 60
ay. be screw-threaded at one end or at each
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jons18,engagingracks19,formed on the plates

17, these pinions 18 being mounted upon the

upper ends of shafts 20, journaled in vertical
“bearings on the plate 8 and provided at their
lower ends with pinions 21, meshing with a
large gear-wheel 22, concentric with and ro-
tating in the opposite direction to the bobbin-

carrierand driven by a bevel-gear 23, meshing
with gear 15 on the driving-shaft 4. The pin-
ions 18 are arranged about the shuttle-race-

way equidistant from each other, the distance
~ between each two pinions and the length of
the racks 19 on the shuttle-plates 17 being

such that the shuttle-plates 17 will be at a,ll

times in engagement with either one or two

of the pinions 18. In place of gear-wheels or

pinions friction-wheels may be used in the |
above-described driving mechanism; but the |

géar-wheels are desirable with heavy strands
or where the strain is considerable for any
reason. The shuttle-plates 17 are provided
with inwardly-extending brackets 24, having
slots 25 on their upper edges for receiving
bolts 26, with which each bobbin-frame is
provided and by which said bobbin-frame is
secured to said shuttle-plate, the bobbin-

- frames, by reason of this construction, being

30

removable fr om their plates 17. The bobbin-

frame of the shuttle consists of a cylindrical

casing 27, in which is mounted the shuttle-

bobbin 28, said casing 27 being cut away, as

- shown at 29 to pmvide an Openinﬂ' for the

- 28 to the braiding- pomt This bobbin-casing

35

passage of the braiding-strip from the bobbin

27 18 also prowded with a clamping device for
maintaining the strip from the bobbin 28 un-
dertension 1:1118 clamping device consisting of

a bracket 30 secured to the casing 27 near the

- opening 29 and containing a loose and remov-

40

- thumb-screw 382,

45

5o

able clamping-plate 31,_held_ in engagement

with the strip from the bobbin by means of a

mountied in the bracket 30,
as best shown 111 Fig. 4. The connections be—

tween the casing 27 and the supporting-plate
17 of the shuttle are such as to support the

casing 27 1n an upwardly and inwardly in-

clined position, as illustrated in Fig. 3, and
this position may be varied as deswed to b1 aid

the strips in longer or shorter spirals and in

accordance mth the feed by adjusting the
angle of the bobbin by the bolts 26. On the
J:‘01 ward side of the casing 27—that is to say,
the side which is in the lead as the shuttles

~are driven during the braiding operation—

35

there is provided a guard or clearmﬂ' -plate 33
for engaging the bobbin-strips and assuring

- the passage of the strips above or below each

6o

other, in accordance with the run of the shut-
tles, as the case may be. The inner or upper

ends 34 of these ﬂ'uard plates 33 also furnish |

- guides for the stllpq from the bobbins 28, as

~ guides for alternately raising and lowering
'the bobbin- cstups above and below the path

-best illustrated in Fig. 2, so as to secure then

proper position at the braiding-pointand pre-
vent interference with each othel The bob-
bin-carrier is also provided with vibrating

T

| across the path of the shuttles.

647,410

of movement of the shuttles, so that the strips
from the bobbinswillbeinterwoven or braided
with those from the shuttles. - These vibrat-
ing guides-are preferably constructed so as
to serve the funection of positive take-ups for
maintaining the bobbin -strips under the
proper tension during the braiding operation
and during the movement of the bobbin-strips
Each of these
combined guides and take-up devices con-
sists of an angular lever 35, pivoted at its
innerendin a b1 acket 36, secured to the lower
plate 8 of the bobbin-carrier and carrying at
its outer end a swinging arm 37, connected
by a pin-and-slot connection 38 39 to the end
of a link 40, pivoted at its inner end to one

of the standards or supports 10. The free

end of the arm 37 carries a guiding-stud 42,
around which the bobbin-strip passes to the
braiding - point, as shown. The stud 42 is

| preferably adjustable on the arm 37, this re-

sult being securedin the construction shown
by a'l‘ongitudinal slot 41 in the arm 37, In
which the stud 42 may be adjusted as desired

to secure just the desired throw of the strips

in accordance with the braiding action. As
the lever 85 is rocked on its ,pl_vot its outer
end and the arm 37 and link 40 will be moved

alternately npward and downward into the
| extreme positions shown by full lines and

dotted lines, respectively, in Fig. 3, and thus
move the bobbin-strip alternately above and
below the path of movement of the shuttles.

It will be understood that as the lever 35, arm
37,and link 40 are moved down the arm 37 and

its guiding-stud 42 will swing inward and up-
wald tOW&ld the bobbin undel the pull on
the strip until it engages the under side of a
projection on lever 35 S0 as to compensate

for the movement of the lever 35 away from
the bobbin, the pin 38 moving outward in
the slot 389, 'while on the upwa,ld movement
the upper end of the slot 39 will engage the
pin 38 and force the arm 37 outward to act as
a take-up for the strip.

The 1ock1n0' m_ovement of thelevers 35 and
connected parts is produced in the machine
shown by stationary cam-plate 43, fixed to
the base 2 of the machine by means of a collar
44, keyed to the hub of said cam-plate and
pr 0V1ded with arms 45, secured to stand-
ards 46, extending upwardly from the base 2.
This cam-plate 43 is provided with a cam-
groove 47, which receives bowls 43 upon the

inner ends of radially-movable cam-bars 49,

suitably supported and guided in the lower
plate orring8ofthe bobbln carrier,and which

at their outer ends carry racks which engage

pinions 50, fast to the axes of the inner ends
of the levers 35. The cam-groove 47 contains
as many cam-surfaces as there are vibrating

ing equidistant from each other, so that dur-
ing the braiding operation all of the bobbin-
Strlp guides- are simultaneously actuated in
the same direction. As the bobbin-carrier

rotates the rack-bars 49 carried thereby will

70
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be moved alternetely mwmd sncl outwmd
and thus will rock thelevers 35 and connected
parts downwardly and upwardly, as shown
in Fig. 3. -
| The articleor form on which the strands are

to be braided, as before stated, passes up-

wmdly throu,ﬂ*h the hub 5 of the bobbin-car-

~rier and may be an electric cable, hose, or

10

other flexible article or a mandrel fr om Wthh
The ar-

the braiding is removed when made. |
ticle or mandrel so braided is fed past the

braiding-point in the present machine by |

" means of a drum. 51, connected by a train of

g

- feedmﬂ‘ mechanism are dln en from the same
shaft.

20

3 ol

the carrier,

gears 52 53 54 55 56 57 58 59 60 61 between
said drum and the shaft 4, as illustrated in
Fig. 1, so that the brmdme mechanism and

- The speed of the feeding movement
will depend upon the result desu ed and be
ad]usted according to such result.

From the foreﬂ'emg description it will be

- understood that during the braiding opera- |
tion the bobbin-carrier is rotated in one di-

rection and the shuttles driven in the oppo-

site direction by the driving-wheels 18 21 on
_ which wheels in turn are rotated
by the gear 22, which is driven in the oppo-
site dlreetlon to that in which the bobbin-car- |
As the bobbin-carrier is thus
rotated and the shuttles driven in the oppo- |
- site direction the rack-bars 49, moving with

rier rotates.

“the bobbin-carrier, will be moved slte1 nately

38

40

inward and out'eard by the stationary cam-

plate 43, and thus through the pinions 50 vi-
brate the bobbin-strip gmcles upwardly and

downwardly, as before described, and move

the bobbin-strips above and below the path
of movement of the shuttles.

It will be understood that medlﬁestlons
may be made in the form and arrangement of

~ parts in machines embodying our 1nvent10n
- and we are not to be: limited to the etset con-

struction illustrated.

What is elaimed 1s—-F

1. The combination of a rotatuw bobbin-

carrier, oppositely-driven mdependent shut-

- tles, shuttle driving wheels arranged about
the path of the shuttles and Jomneled in sup-.

- ports moving with thé carrier, and vibrating

50
- move with the carrier substsntml]y as de-

:

- ports moving with the carrier, an oppositely-
, rotstmfr wheel fer mtatmﬂ' Srlld Wheels snd-'

| _'.'60

guides for the bobbm-stmnds supported to

seribed.
-9,

the path of the shuttles and ]ournaled In sup-

stantmlly as desm 1bed
- 3.

carrier, opposltely-duven 111denendent shut-
tles, slmttle -driving pinions arranged about
the path of the shuttles and journ slefl in sup-
~ ports so as to move with the carrier, an oppo-

sn,ely rotstmg gear- wheel for mtetmg said |

| The eombmatmn of a rotating bobbm-_j-
carrier, oppositely-driven mdependent shut-
tles, shuttle driving wheels arranged about |

The combination of a 1etd,t1nfr bohbm-—-

|

carr 181

. L% )
t...'}

pmions aﬁ'd.whmtm n'uldes for the bobbin-

strands supported to move with the carrier,

| substantially as described.

4, The combination of a 1otat1nﬂ bobbm—
carrier, oppositely-driven mdependent shut-

tles, shuttle driving wheels arranged about

the pa,th of the shuttles and jou rnaled in sup-
ports moving with the carrier, and radially-

-vibrating gmdes for the bobb1n-st1 ands sup-

75

ported to move with the ealuel substsntmlly o

“as described.

5. The eombmatlon of a lotatmﬂ* bobbin-

ea,111e1 oppositely-driven mdependent shut-

tles, shuttle- driving wheels arranged about
the path of the shuttles and ,]oumaled insup-

ports moving with the carrier, and combined
vibrating guldes and positive teke -ups for the

bobbin-strands supported to move with the

carrier, substantially as deseribed.

8o |

6. The combination of a rotating bobbm-" .

carrier, oppositely-driven 1ndepe11dent shut-

tles, shuttle driving wheels arranged about

‘the path of the shuttles and Journaled insap-
‘ports moving with the carrier, and combined
radially-vibrating guides snd positive take-
upsfor the bobblh-strands supported to move
-with the carrier, substantially as described.

7. The eombmatlon of a rotating bobbin-

carrier, oppositely-driven 111depenaent shut-
tles, shuttle- driving wheels arranged about
the path of the shuttles and jour naled 1n sup-

ports moving with the carrier,vibrating gnides
forthe bobbm-stl andssupported tomove with

the carrier, and a stationary cam for actuat-
"ing said ﬂ*uldes substantially as deseribed.

8. The eombmatmn of a rotating bobbin-
carrier, oppositely-driven mdependent shut-

seribed.

9. The eembmatmn of a 10tat1110' bobbm-

| tles, shuttle -driving wheels arranged about
‘the path of the shuttles and journa-le(l-in sup-
ports moving with the earrier, radially-vibrat-
| ing guides for-the bobbin- strands supported
‘to move with the earrier, and a stationary cam
for actuating said crmcles substantmll V as de-

go

.95_.' |
Ico
I0§

IIO

- carrier, oppositely-driven mdependent shut-
tles, shuttle- driving wheels arranged about
‘the path of the shuttles and jour naled in sup-
‘ports moving with the carrier, combined vi-

115 |

brating gmdes and positive take ups for the

bobbin-strands supported to move with the
carrier, and a stationary cam for aetustlnfr.
-said D'mdes and tsl{e ups substantmlly as de-

SC r1bed

- 10. The combination of a rotating bObblll— '.
-,.-'esrl ler, oppositely-driven 1ndependent shut-

tles, shuttle driving wheels arranged about

the pa,th of the shuttles and jour naled insup-
| ports moving with the carrier, combined ra-
guides and pomtwe take-ups
| forthe bobbin- stlands supported to move with
“the carrier, and a stationary cam for actuat-
ing said D'mcles and take- ups, subs‘rantmlly as
-deseubed |

dially- Vlblabll’l

11. The combination of a rotat ing bobbin-

oppositely-driven slmttles suitable

120

125

130 |

shuttle cluvmﬂ' ‘means, eembtned wbmtmo'_ o
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guides and positive take-ups for the bobbin- ]

- strands supported to move with the carrier,

5

- bobbin-strands supported to move with the
carrier, and means for vibrating said guides

10

20

20

35

40

and means for vibrating said guides and take-
ups, snbstantially as described.

12, 'T'he combination of a rotating bobbin- |

carrier, oppositely-driven shuttles, suitable
shuttle-driving means, combined pivoted vi-
brating guides and positive take-ups for the

and take-ups, substantially as described.
1. The combination of a rotating bobbin-

carrier, oppositely-driven shuttles, suitable

shuttle-driving means, combined radially-vi-

brating guides and positive take-ups for the
bobbin-strands supported to move with the

carrier, and means for vibrating said guides
and take-ups, substantially as described.

14. The combination of a rotating bobbin-
carrier, oppositely-driven shuttles, suitable
shuttle-driving means, combined radially-vi-
brating pivoted guides and positive take-ups

for the bobbin-strandssupported to movewith
‘the carrier, and means for vibrating said
guides and take - ups, fsubstantlally as de-
scribed.

15, The combination of a rotating bobbm-
carrier,
shuttle-driving means, combined. Vibrating
guides and positive take-ups for the bobbin-
strands supported to move with the carrier,

and means for vibrating said gnidesand take-

ups comprising a pinion and radially-mov-
able rack-bar for each guide and take-up,
substantmlly as descmbed

. The combination of a rotating bobbin-

calmer oppositely-driven shuttles suitable

shuttle-dlﬁiving means, combined -pivoted_ Vi-

brating guides and positive take-ups for the
bobbin-strands supported to move with the .

carrier, and means for vibrating said guides
and take-ups comprising a pinion and ra-

dially-movable rack-bar for each guide and |

take-up, substantially as described. |
17. The combination of a rotating bobbin-
carrier,

- brating guides and positive take-ups for the

55

60

bobbm-stmnds supported to move with the

carrier, and means for vibrating said guides
~and take- -ups, comprising a pmlou%and ra-

dially—movable rack-bar for each guide and
take-up, substantially as described. -

18. The combination of a rotating bobbin-
carrier, oppositely-driven shuttles, suitable
shuttle-driving means, combined radially-vi-
brating pivoted guides and positive take-ups

for the bobbin-strands supported to move.
with the carrier, and means for vibrating said
cuides and take- -ups, comprising a cam, and
a radially-movable cam-bar for each Umde

and take-up, substantially as described,

19. The combination of a rotating bobbin-
carrier,
shuttle-driving means, combined vibrating

guides and positive take-ups for the bobbin--

oppositely-driven shuttles, suitable
shuttle-driving means, combined radially-vi-

oppositely-driven shuttles, suitable

Y

and a stationary eam and connections for vi-
brating said guides and take- ups substan-
tially as described.

= 20. The combination of a Iotatmﬂ‘ bobbin-
carrier, oppositely-driven shuttles suitable
shuttle-driving means, c¢ombined Vibra,ting
guides and positive take-ups for the bobbin-
strands supported to move with the carrier

ups, including a radially-movable bar for each

70

s 75
and means for vibrating said guides and take-

guide and take-up and means for actuating .
the bars, substantially as described.

21. The combination of a rotating bobbin-

carrier, oppositely-driven Shuttles snitable
_shuttle driving means, vibrating guldes for
the bobbin-strands supported to move with

the carrier, and means for vibrating said

guides, Including a pinion and radially-mov-

able rack-bar for each guide, substantially as
described.

29. The combination of a rotating bobbin-

carrier, oppositely-driven shuttles, suitable

shuttle- driving means, vibrating gmdes for

the bobbin-strands supported to move with
the carrier, and means for vibrating said

guides ’ineludinﬂ' a radially-movable bar for

oppositely-driven Shuttles suitable |

each guide, substantmlly as described.
23. The combination of a rotating bobbin-

carrier,; oppositely-driven shuttles, suitable

shuttle driving means Vlblatlnﬂ‘ guides for
the bobbin-strands supported t0 move with

the carrier, and means for vibrating said

cam:. for actuating the rack-bars, substan-

~guides comprising a pinion and 1'adially-mov-

able rack-bar for each guide and a stationary

tla,lly as. descubed
. The combination of a 10tat111ﬂ‘ bobbin-

-cmne r, oppositely-driven shuttles suitable

shuttle-driving means, vibrating guides for
the bobbin-strands supported to move with

the carrier, and means for vibrating said

guides including a radially-movable bar for

each guide and a cam for actuating the bars,

| substantially as described.

25. The combination with a smta,bly-drlven

.bobbm carrier, shuttle, and suitable shuttle-

driving means, of a vibrating guide for the

jbobbm-strand consisting of lever 35 carry-

ing arm 37, & bobbm-smand cuide on said

arm, and link 40 having a shdmn* connection .
gwith arm 37, substantial]y-as described.

26. The combination with a suitably-driven

bobbin-carrier, shuttle, and suitable shuttle-
driving means, of a vibrating guide for the
bobbin-strand consisting of lever 35, carry-
ing arm 37, an adj astable guide for the bob-
bin-strand on said arm, and link 40 having a
sliding econnection Wlth arm. 37 subst&ntmlly
as desm ibed.

27. The combination with a mntably driven
bobbin-carrier, oppositely-driven shuttle,and

suitable shuttle-drivin g means,of a vibra,ting
guide for the bobbin - strand supported to

move with the carrier, and consisting of lever

35, provided with pinion 50, arm 37 on said

lever carrying a guide for the bobbin-strand,

strands supported to move with the carrier, | link 40 having a sliding conneection with the
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| arm 37, and means for actua,tmm* said level | bobbin - earrier and 3111tab1e meeway, of a

a9 1neludmﬂ* radially - movable mcak bar 49

moving mth the carrier and enﬂ'an‘mg plmon'

50, substantlally as described.

" 98. The combination with a, Smtabl} d1 lven .
bobbin-carrier, oppositely-driven shuttle,and

sultable shuttle driving means, of a VlbI’&tlnﬂ‘
guide for the bobbin-strand supported to

" move with the carr ler, and 001:1818‘[.11:10* of lever

10

39 carrying arm 37, llnk 40 havmﬂ' a siiding

- connection with arm 37, and means for a,e_tu-

“ating said lever 35 1ncludmﬂ' a radially-mov-

able] bar connected to said levei substantla,lly

- as described.

15
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29, The combma,tlon wnh alevel and means
for rocking said lever, of arm 37 on said lever,
strand-guide 42 ad;msmble on said arm, and

link 40 havmn' a slot-and-pin connection 38,
- 39 with said arm, substantially as described. |

30. The cembmatlon with a suitably-driven

- bobbin-carrier, comprising upper and lower

plates 7, 8 with a raceway formed between

thelr opposing faces, of a plurality of shuttles

each provided with a supporting-plate in said

raceway having an outer vertical driving-
face, a plurahby of driving-wheels Jomna,led
in the carrier and wrouped about the raceway |
to engage and drive the shuttles, and dl iving-

- wheel 22, substantially as deseribed.

30

31, The cmnbmablon W1Lh a smtabl} dilven

—

shuttle provided with a supporting-plate as
17, an inwardly-extending bobbin-casing, as
"7 and an inwardly-extending clearing-plate

'_03 in line with and at the for Wald side of the 35

casing, substantially as deseribed.

32. The combination with a suitably-driven
bobbin - carrier and suitable raceway, of a
shuttle provided with a suppmtmﬂ*-pla,te as

17, an inwardly-extending bobbin-casing as 4o

27, and a clearing-plate 33 at the forward 51de
of the casing plOVlded with & guide 34 at its
inner end for the shuttle btl and substanma,llv
as described.

33. A shuttle consisting of suppor tmﬂ'-—plate 45

17, a bobbin-casing 27 ca,_uled by said sup-
porting-plate and p'ivota,lly mounted thereon
to swing.transversely to the line of movement
of the shuttle for adjustment of the bobbin

angularly totheshuttle movement, and means so

for retaining it in its position of adJ ustment
substantlally as described.

In testlmon}* whereof we have hereunto sef
our hands in the presence of two subsenbmﬂ'
Wltnegses -

- JOHN H JA\TEWAY JR.
CHARLES G. ROEBLING JR.
W1bnesses
Avustin C. COOLEY
HARVEY COOLEY.
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