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UNITED STATES PATENT OFTICE.

BENJAMIN ARNOLD, OF EAST GREENWICH, RHODE ISLAND.

MACHINE FOR MAKING INTERLOCKED CORDAGE.

. SPECIFICATION forming part of Letters Patent No, 353,396, dated November 30, 1886.
Application filed J annary 30, 1885. Seria-l No. 134,402, (No model.)

To all whom it may concerr:

Be it known that I, BENJAMIN ARNOLD of
Hast Greenwich, In the county of Kent and
State of Rhode Island, have invented certain

5 new and usetul Improvements in Machines for
Making Interlocked Cordage; and I dohereby
declare that the following is a full, clear, and
exact deseription ther eof reference belnn had
to the accompanymgdmwnws and to the let-

10 ters of reference marked thereon, whieh form
a part of this specification.

This invention relates to that class of cord-
age-machines used 1n making interlocked cord,
in which the yarns forming the strands are

15 changed from one strand toanother in the pro-

- cess of twisting, thereby interlocking the
strands with each other.

A machine emboc.ymﬂ'nw mventlon 18 1llus-
trated inthe accompanying drawings, in which

20 Figure 1 shows a iront elevation of the ma-
chine. Ifig.2 shows apartial section of a part
. of the machine, taken through the line z =,
Fig. 3. TIig. 318 a top view of the plate A,
showing the spool-carriers partly in section.
25 Fig. 4 isatop view of theunder plate, B, show-
ing the lower disks, §', and radial p]‘LfG g, that
supports them. I‘}grs 5 and 6 show enlar ged
sectional views of the tension devices on the

top of one of the carriers, and coacting parts.

30 A is an annuiar plate made with gear-teeth
o on 1ts inner edge, scme of which teeth are
cut down to an nwetted V shape, 1 to 9, Fig.
3. The plate B, Fig. 4,1s made like the plfzte
A, except that instead of having gear-teeth it

35 h’lS V-shaped notches ¢ mad(, In 1its inuner
edge at certain intervals agreeing with the

“points 1 to 9 1n plate A. -

The twoplates A B aresecured to each othel

at a certain distance apart by means of studs

4¢ or bolts s s, and the top plate, A, is fastened at
each side to the standards a b, that extend up
from the table C. A round opening nearly
thesize of the plates A B 18 made directly un-
der those plates and concentric with them.

45 (See Fig. 2.) A bar, d,is placed across this
opening in the table C, and fastened to the
table at each end. A hole in the middle of
this bar forms a bearing for the hollow shaft
f, which also has another bearing on the bar

so ¢ below. A plate, g, conszstmw of a center

each other is secured tothe hollow shaft £, and
a bevel-gear, h, is also made fast tothe same
shait below the bar d for the pnrpc}se of driv-
g it. A hollow vertical stud, {, is secured
1n the, end of each arm of the plate ¢, and two
disks, a’ 0, are fitted to turn on the top of each
of these Studs These disks a’ o are made fast
to each other at the same distance apart that
the plates A B are, and the upper disk, «', of
each pair hasgear-teeth madeon its periphery
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agreeing with the gear teeth o o in the plate -

A. The studs { { are placed in the arms of
the plate g, so that the teeth of the disks «
shall engage and run in the teeth in the plate
A. The lower disk,?’, of each pair is made

just large enough to have its periphery meet

the inner edge of the plate B, and has V-shaped
notches ¢ ¢ made in its edge agreeing in the
spaces between them with the notches ¢ ¢ In
the plate B.  (See Fig. 4.)

A guide-plate, N, is made fast to the hollow
shaft f at such a dismuce from its top that the
plate will come about midway between the
plates A B in height. - This plate N has semi-
circutar 0penings made In it, agreeing with
the disks «’ §', and is placed so that the open-

ings, which are lar ger than the disks, will be

concentric with them, Ifig. 3. .
The spool-carrier that is used 1n the plates
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and disks consists of a center piece, z, (shown

in section in Fig, 2,) one side of which, where
it comes between the plate A and disks «/, is
made 1n the shape of one of the teeth of the
plate A, and 1s recessed on the opposite side,

so as to fit on one of the inverted-V- sh%ped_

points 1 2, &e., of the plate A, and when in
this position serves as a tooth in that plate, as

I'seen in Fig. 3, in which some of the carriers

are shown in section just above the plate A.
When the carrier leaves the point in the plate
and goes around a disk, 1t fits closely between
two of the teeth, as seen 1n Fig. 3. That part

of the center piece of the carrier that stands

between the plates A B 1s made round, and
has a friction-roll, 5, Fig. 2, fitted to turn on
it and run against the edge of the gnide-plate
N and the dogs v v". DBelow the friction-roll §
the carrier-center is made diamond-shaped to
ﬁll the space made when the V-shaped notches

¢ and e in the plate BB and disk /" come to-

plece and three radial arms eqmdlstant from i gether, (See Fig. 4.) A cross-bar, ¢, is at-
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tached to the carrier-center j"ust below the |

plate b, at one end of which 1s a spindle, 7,
to hold the spool p, and at the other end of the
bar a small rod, ¥, i1s placed to hold a tension-
regulaiing device. A small hole is made in
the lower end of the rod y, through which the
thread s passes from the spool p, and another
hole near the upper end of the rod, which
guldes the thread, after it has passed the ten-
sion-regulating device, to the hole through the
center of the carrier. (See Fig. 2 in section.)
On the top. of the carrier is a device for taking
up -the slack made in the thread between the
top of the carrier and the finished cord when
the carrier leaves the plate A and passes in
around one of the disks a’. It consists of an

arm, ¢, attached to the carrier just above the

plate A, on the outer end of which a lever, ,
18 pwoted near its center by pivot A'. One
end of this lever is made just long enough to
swing through a notch made in one side of the
carrier, so that when the end of the lever is
in the notch a hole In its end will agree with
the hole through the center of the carrier. -
An involute spring, ¢, Figs. 2. and 5, is put
on the pivot of the lever 4, under the arm that
holds it. Theinner endof the spring is made
fast to the pivot 4/, and the outer end i1s held
by the hub of the arm ¢. The head of the
pivot A’ has ratchet-teeth cut in it, inte which
a pawl, ¢*, I'igs, 3 and 6, pivoted to the end of
the lever 4, catches to hold it. This arrange-
ment 18 for the purpose of increasing or less-
ening the tension of the spring by winding it

up on the pivot or unwinding it. The tension

of the spring ¢, exerted bhrough the pivot and
pawl ¢, causes the end of the lever ¢ to swing
away from the carrier-center and draw out any
slack: of the thread made above the carrier.

A stud, d', 1s put on the end of the lever ¢,
on the ander side, to bear against the cam-
plate ¢* which is fastened to the top of the stud
{, and is to be so shaped as to give a positive
tension on the thread by moving the lever %
more or less at any particular point in the
course of the carrier around the disk «'.

The guide- plate N has a pan of dogs, v and
v', for each pair of disks a' 0/, pivoted to it to
gmem the course of the carriers. The dogs
v' serve to lengthen out the curved points of

‘the plate N, to suppmt the carriers in the

plates A B and disksa’d’. The dogsvchange
the courses of the carriers from the plates ADB
to the disks ' 6" and back. A plate, F, con-
sisting of three prongs is placed loosely on the
shaft f, and lies on the top of the plate N.
(See Fig. 3.) Theendsofthe prongsareforked,
and one part of each fork lies back of the end
of one of the dogs v, while the other part of
each fork pr OJeCtS over the edge of the plate

N toward the disk &, so as to be pushed back |

when a carrier pacsses 1t, and operate the dogs
v in oné direction by the other part of the fork

- The dogsv are operated in the other direction

by the carriers pushing against the inner ends
of the dogs as they pass by them. The posi-
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cord in the other direction is ehanged by put-
ting the dogs vin the places of the dogs v and
the latter 1n the places of the dogs v, and both 7o
the dogs and plate F are turned the otherside
up. |
Any of the feed or take-up motions for

braiding or cordage machines may be used
with the meehaniam above described. The v5
one shown in the drawings consists of a hori-
zontal shaft, R}, held in bearings on the upper
ends of the standards « b, to which 1s secured

a grooved pulley, o', placed on the middle of
the shaft, so that its front edge will be over 8o
the center of the plate A. A vertical shaft,

J, connects the shaft R with the driving-shaft

[, by means of the bevel-gears j’ at the top of
the shaft J, and a worm-gear, ', fast on the
lower end of the same shaft, which engages in 85
a worm, f’, secured to the driving-shaft L.
When the carriers are not between the plates
A B, the disks ¢’ b’ thereof are held in their
places between the teeth of the disks «/, or on
the points of the plate A, by thefriction-rolls go

|74, Fig. 2, which bear against the edge of the

plate N, and also against the dogs v v, where

the plate N does not reach. This plate, where

1t partly surrounds the disks, supports the

frictton-roll for the same purpose. 05
Tooperate the machine, the spools of thread

p p are placed on the carrier-spindles » », and

the thread & carried through the hole in the

lower end of the bar y, thence up over the ten-

sion-regulating device, through a hole in the 100

upper part of the same bar to the hole up

through the center of the carrier.  The threads

pass through the holes in the ends of the le-

vers ¢, near the top of the carriers, aud from

the top of the carriers to the center over the 105

| hollow shaft, where, being joined together,

they arve carried up around the oT ooved pulley
o' and off to a reel. Motion is then given to
the upright shaft f through the driving shaft
I, and the bevel-gears 2 2* by a belt on the pul- 110
leys T. With the shaft f revolves the plate g,
carrying the studs ! [, with the disks a’ &', also

the plate N, carrying_the dogs v v and the

plate I'.  As the disks a’ )" revolve around the
common center in the direction shown by the 115
arrow on plate N, their teeth engaging in the
stationary plate A causes them to 1evolve in

the direction shown by the arrowgon the disks

a', Fig. 3. This causes the disks ¢ to trans-
fer the carriers from one point in the plate A 120
to another point 1n the same plate, one-third

of the circle away, each carrier in this trans-

fer passing inside of two others. As all the

| disks operate in like manner, one with its car-

riers 18 taken to deseribe, that it may be more 125
readily understood.

Referring to Fig. 3,the carrier 9',that was on
the point 9 of plate A, is shown in the disk «/,
and as 1ts friction-roll presses against the tail
of the dog v, 1t causes the other end of the 130
-dog to move over toward the disk ¢’ and keep
the carrier at the point 1 on plate A, which
has just been around the disk in the plate A.

tion of the dogs when. 1t is desired to twist the | When the carrier 9 in the disk o’ has reached
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the opposite side of the disk,its roll will press
against the prong of the plate F on that side
and push 1t back, causing the other part of the
prong to push the tail of the dog v toward the
disk «’, and move the other end of the dog un-
der the plate A,as Shown by the dotted lines 7.

By this time the disk ¢, by revolving around

- the common center, will have arrived opposite

* 1O
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the point 2 in plate A, and the dog v, in the
position just described, and shown by the dot-
ted lines, will transfer the carrier on point 2
from the plate A to the disk «¢’, and when this

last carrier has arrived at that place in the !

disk that isoccupied by the carrier 9 from the
point 9 this latter carrier will be deposited at
point 3 in like manner to the carrier at point
1,already described, and will have passed in-
side of the Gd]IiE‘IS on the points 1 and 2.

The dogs v serve as extensions to the points
of the gu1de plate N, for when a carrier in a
disk ¢ comes to one of these dogs the frie-
tion-roll stmply pushes it back, so that the
curve of 1ts inner edge becomes a continuation
of the circle of the phte N around the disk,

; and being held in this position by a pin in a

recess at 1ts end, 1t holds the carrier up firmly

to the disk until 1t reaches the plate A, after

which 1t 18 held in the plate A Dby the outer
curve of the dog » until it is reached by the
guide-plate N. When the plate N has passed
and another of the dogs 2" reachesthe carrier,
the dog 1s pushed in until the curve of its out-

side forms a continuation of the outer circle of |

the plate N, and in this position holds the car-

rier firmly in the plate A until the disk ¢ |

reaches 1t. It will be seen by this that the

carriers are held firmly at all times, either on

the points in plate A and notches in plate B,
or in the disks ' ', by their friction-rolls rest-
ing against the edge of the guide-plate N or
the dogs v v'. By means of the friction-rolls

- the carriers may be held much more firmly in

45
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position,as they remove nearly all the friction
on the guide-plate and dogs.

The greatest difficulty to be overcome in
machines for this purpose is to obtain the
necessary tension on the thread forming the
strands without 1ncreasing the strain on the
spool-carrier, so as to mterfere with 1ts free-
dom of 1‘1‘101}’1011, and, consequeuntly, with the
speed of the machine. By placing the spools

below the points of the supports of the car-

rier and bringing the delivery of the thread
from the earrier down nearly to the plates
that support 1t, and by putting a friction-roll
on the carrier to run against the plate N and
~dogs, this difficulty is entirely overcome, and

! :

T am enabled to apply all the tension on the

thread up to any degree below its breaking-

point without interfering with the freedom of 6C

the motion of the speel carrier. By means
of the lever ¢ and the spring ¢ the slack in the
thread when the carrier passes in around the
disk @’ is quickly taken up at the highest speed

for light work, and for heavy work the cam

«’ will operate the lever ¢, 80 as to take up the
slack and keep a positive equal strain on the
thread at all times, and the tension may bein-
creased at any point, if desired, by increasing
the size of the cam at that p]eee The out-

ward motion of the dogs v is made positive by
the plate F', thereby weldmg one of the uncer-
tuinties Whlch limit the speed of machines that
use springs to movethe dogs in one direetion.

The shape and position of the carrier when
on one of the points in the plate A is the Same
as one of the solid teeth of that plate, and it
serves as such, being held in place by the point,
and also prevented from turning by the dla-
mond shape ot the part that is held between
the plate I3 and disk 4" in the V-shaped notches
e e, g, 4

What I (;L,um as my invention is—

1. An independent spool-carrier conswtmﬂ‘
of a perforated central body, by which it is
supported and actuated in the machine, and a
spindle located below the central body and 1ts
supports, for the purpose of holding the spool,
substantially as and for the purpose specified.
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2. The combination, with a spool-carrier, of gc

the arm ¢, lever 1, plvet i, and spring ¢q, Sub
Smntmlly as and ior the purpose specified.

3. The combination of the spool-carrier, arm

¢, lever 7, cam- -plate ¢% and stud { with means
for mtatlnn the carriers around the cam-plate,
substm]tmll y as and for the purpose set forth.

4 The combination of the plates N F, dogs

v v, and epeel carriers with the plates AB

and disks a "0, and mechanism for rotating the
disks around the central axis of the machine,
substantially as set forth, and for the purpose
c,pee]ﬁed -

A spool-carrier shaped on one Slde at the
phee where the plate A holds it, like a tooth

of thatplate, and having an inver ted- V-shaped.

recess In its opposite side, in combination

T1OO
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with the plate A, having teeth cut away to fit |

into the inverted- V Sh&p{?d recesses, disk «/,
and stud 7, substantially as and for the purpose
set forth,
| BEN J. ARNOLD.
Witnessces: |
M. H. ARNOLD,
JAMES K. ARNOLD.




	Drawings
	Front Page
	Specification
	Claims

