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UNITED STATES

PATENT OFFICE.

BENJAMIN ARNOLD, OF EAST GREENWICH, RHODE ISLAND, ASSIGNOR
TO THE MERIDEN CURTAIN FIXTURE COMPANY, OF MERIDEN, CON-

NECTICUT.

MACHINE FOR MAKING AND KNOTTING FRINGES.

SPECIFICATION forming part of Letters Patent No. 504,315, dated September 5, 1893.
Application filed December 6, 1892: - Serial No, 464,210, (No model)

To all whom it may concern:

Be it known that I, BENJAMIN ARNOLD, of
Kast Greenwich, in the county of Kent and
State of Rhode Island, have invented certain
new and useful Improvements in Machines for
Making and Knotting Fringes; and I do here-
by declare that the following is a full, clear,

and exact description thereof, reference being
had to the accompanying drawings, and to the
letters and numerals of reference marked

Ehereon, which form a part of this specifica-
ion. :

This invention relates to the class of mech-
anism for arranging the threads that form the
“skirt” of afringe, and tying them in knots,
in the process of making the fringe. It is
illustrated in the accompanying drawings.

_Figure 1, is a perspective view of the prin-
cipal devices, or those parts used directly in
connection with the threads in the process of
arranging them and tying the knots. Fig. 2,
isatop view of some of the parts seen in Fig:
1. Fig. 8, represents two ecams and their le-
vers, that operate the hook that draws up the
knots. Figs. 4 to 20 show the different posi-
tions taken by the devices and threads in
making the knots. Fig. 21, represents the
cam and its connection with the twolevers in
Figs. 1 and 2, that loop the threads into a
knot. TFig.22,shows the cam that moves the
main shaft intermittently, by means of a
ratchet wheel and pawl. Fig. 23, illustrates
the construction of a fringe on the edge of a
piece of cloth.

_ The following description of the mechan-
ism and its operation, will enable others
skilled in the art, to construct and use it. It
ig described as it operates in connection with
a fringe in the process of being woven. A
horizontal shaft A, is held in bearings d, d,
secured to the top of the machine and a cir-
cular plate D, having a series of openingsa,
made through it near its periphery is made
fast on the inner end of the shaft. A sleeve
B, is fitted to turn easily on the shaft A, and
extends from the plate C,; to near the outer
end of theshaft. The sleeveB, has a circular
plate C, secured on its inner end and two
smaller plates I, J, having ratchet teeth made
in their peripheries are made fast on the outer

end of the sleeve B. The plate C, has a series
of openings made through it corresponding
in number and position with the openings a,

.in plate D, and they are cut out through the

edge of the plate to form hooks ¢, and curved 55
to point forward. A series of radial open-
ings ¢, is made in the plate C, one for each
hook, starting midway from the sleeve B,
and extending well up into the body of the .
hook ¢. The sleeve B, turns the shaft A, by 6o

-means of a pin ¢, which passes through a slot.

in the sleeve B, and is made fast in the
shaft A. The sleeve B, is driven by a lever
h, swinging on the shaft A,outside of the two
ratchet plates I, J, by means of two pawls f, 65
b, which catch into the teeth of the plates
one on each side of the lever as the teeth
of the two plates face in opposite directions.
A relief plate j, is made fast to the top plate
of the machine and extends up farenoughin o
front of plate J, to raise the pawl b, out of
the notch in that plate when it has moved it
over to the right one notch, and allows the
plates to stop while the lever h, carries the
pawl f,over far enough tocatch another tooth 75
in the plate I. A thread detaining device E,
composed of two springs having their upper
portions bent to form a part of a circle to
agree with the centers of the openings a, in
plate D, is held by two screws in the top of 8o
the machine just outside of the plate D, to re-
ceive the threads in the openings in the plate
as it revolves, and - detain the same in plate
D, after having been cut by the knife H, with
a slight friction sufficient to keep them in 8g
place on the other side of the plate while the
knot is being tied in them. The feet of the
two springs E are made at different angles so
that by screwing down on the inner screw
the two springs will be pressed together and go
the friction on the threads between them in-
creased. The cutting of the threads in the
hooks is done at the proper time by a knife
H, held on a swinging arm M, the sharp bevel
end of the knife being thrust through the g3
slot ¢, that may be opposite toit,and-severing
the bight of the loop of the thread where it
crosses the slot. This motion is given to the
knife H, by a connecting bar &, which has a

hook at its left end that is caught by a pin 100
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m, in the arm K, as that arm moves to the
left with arm F, to fold the threads; after
drawing the bar G far enough to accomplish
the cutting of the threads a projection o, on
bar @, strikes against a pinn,fast in the plate
below and is thrown off of the pin m,leaving
the arm M, with knife II, free to be drawn
Eack by the spring W, and the plates free to
urn. :

In Figs. 1 and 2 is shown the method of
tying the threads of theskirtof afringe while”
it is being woven and the way in which the
first and fourth picks of thread are selected
and brought together to be tied in one knot.
The needle L, that puts the filling ¢/, in the
warp thread D’, between the beats of the
lay, passes through one of the openings a,
in the plate D, and deposits its loop of
thread on a hook e, of plate C,and each open-
ing a, has two picks or passages of the nee-
dle L, pass through it in the following order:
The needle passes through the warp and
plate D, and leaves its loop on one hook e,
and draws back. Then the plates D, and C,
are moved back the space of one opening a,
and the needle passes through the next open-
ing and leaves its loop on a hook e, oppo-
site to it and draws back. Then the plates
D and C, move forward two openings and the
needle passes through the opening that is
brought up and leaves its loop on a hook.
Then the plates turn back again one opening
which brings up the opening through which
the first above described passings of the nee-
dle was made, which brings the threads of
the first and fourth passages in the same
opening a, and on same hook e. In thisway
the thread of each pick is associated with the
third one fromit. The forward and back mo-
tions of the plates D and C, are given to them
by means of the ratchet plates I, J, as shown
in Fig. 22. The cam C’, moves the arm /i, by
the lever E’, carrying a roll /, that runs in
a groove in the cam C’, and moves the bar P,
forward at one pick of the needle and back
at the next as the cam makes one revolution
for every two picks of the needle. The pawl
b, on lever h, moves the plate J, back the
space of one tooth and then is raised out of
its noteh by the plate j, while the upper end
of the lever continues to move over so as to
catch the pawl £, in another tooth of the plate
1. After the next passage of the needle the
top of lever %, moves over toward the front

= the space of two of the teeth in plate I, which

represents two of the openings a, in plate D.
A short motion is allowed to the plate C, in-
dependent of the plate D, by the slot in the
sleeve B, in which plays the pin, g, in the
shaft A, to allow the hooks e, to move forward
a little way and catch into the thread in the
needle L, while it is in one of the openings a,
in plate D, without moving that plate. This

short motion is given by the projections b’,
on cam E’ at the end of each long motion.
The proper amount of friction required to
prevent the plates D, and C, from moving
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except as they are turned Dy the ratchet
plates I, J, is applied in the boxes d, d, one
being on shaft A, and the other on sleeve B.
As fast as the threads ave arranged in proper
order in the openings a, of plate D, they are
carried down to the tying devices the first
of which are the three pins [, k, and y, be-
tween which the threads in the openings a,
are successively brought with the pinsy and
1, back of the two threads and the pin k, in
front; see Fig. 1. The pin , is held in the
end of arm I, which swings on a pivot at its
other end which is fast in the top of the ma-
chine. The pin k, is held in the curved end
of arm K, which is pivoted at its other end
in like manner to arm F. The pin ¥, is held
in arm K, on the opposite side of the curve
at the end, to the pink. The two arms K, F,
are moved over to the left with the threads
between them to the position shown in Fig. 2
by means of a cam plate N, that swings on a
pivot ¢, fast in the top of the machine. This
cam plate moves the two arms K, I, by the
pin p, in the former and the pin 7, in the lat-
ter, the pins working in slots in the cam plate
N. The shape of the slots is designed to
keep the pins %k, [, apart in moving, and not
bind on the threads. When the arms start
from the position shown in Fig. 1 thestraight
part of its slot moves the arm K, over di-
rectly, and then the pin p, rests in the curved
part of the slot, but the pin 7, does not move
until it has reached the straight part of its
slot, so that arm %, gets well over before arm
F, is moved. The cam plate N, recgives a
circular motion by means of bar O, connected
with cam lever j7, that has a friction roll7’ in
the groove of cam I/, see Fig. 21. When the
threads and pins are in the position shown in
Fig. 2, they are ready for the passage of the
hook bar R, which by reference to Fig. 3, will
be seen pivoted at its lower end to a cam
lever V pivoted in a step ¢/, and having a
friction roll f/ in a groove in the cam T,
which gives an up and down motion to the
hook bar R. Near the upper end of the bar
R, it is connected by a bar U to a cam lever
W pivoted at Z? that has a friction roll d’
in the groove in cam 8, by which the upper
end of the hook bar R, is moved to the right
and to the left. The grooves in the cams are
arranged to give motion and rest alternately
to the friction rolls in them and set with re-
gard to each other so that the motion of the
roll in one cam shall take place while the roll
in the other cam is resting and viee versa.
In this way the line of motion of the hook
shown in Fig. 20, is produced. In this figure
the line is shown as a succession of angular
motions for clearness, but in praectice the cor-
ners of the grooves are rounded away so that
one roll begins its motion before the other
has stopped and the line of motion is resolved
into a sucecession of curves stopping and start-
ing gradually.

The motions of the hook R, are as follows:
In Fig. 4, the hook hag passed up. InTigs. 5
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and 6,it has passed to the left over thread 2.
In Figs. 7,8 and 9, it has moved down and far-
thertotheleftunderthread 3, carrying thread
2, with it. In Figs. 10, 11, 12, it Has passed
up, back to the right, and down. carrying
thread 3 with it in the curve in the back of
the hook, and in Figs. 13, 14 and 15, it has
moved still farther to the right, then up and
back left, over thread 1. In Fig. 16, it has
moved down carrying thread 1 downward of
the hook, and the drawing of the free leg of
the loop 1, out of the loop around pin %, and
into the stationary clamp Y, where it is de-
tained with sufficient friction to cause the
hook pulling in the loop below, to draw up
the knot around the pin %, as in Fig. 18, by
the other leg of the loop in the hook, the pin
I, having been drawn out of the threads at
the proper time, by the rod o/, attached to the
arm F, which is caught at its lower end by
the bar U, in descending, and when the knot
is sufficiently drawn up around pin %, as in
Fig. 19, that pin is drawn out by the rod ¢/,
attached to the arm X, which is caught by
the bar U, and drawn out of the knot. The

- hook R, continues to draw up the knot, after
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the pin k, is drawn out, by drawing down the
loop below the elamp until the end of the loop
is pulled out of the clamp, the pressure of
which, regulated by the screwin the upper
end of the clamp, determines the tightness of
theknot. Theknottied,isthesameasthe sin-
gletwo-bightknot tied in asingle cord, only in
this case it is tied in two cords, taken as one,
and is known as the “overhand-knot.”

Having thus described the construction and
operation of my improvements,I claim as my
invention— '

1. In a machine for tying knots in fringes,
a circular plate having a series of openings
made in it to receive the threads to be tied,
in combination with means for giving said
plate a forward rotating motion for the space
of two of said openings, and a backward ro-
tary motion of the space of one of said open-
ings alternately,a needle to carry the threads
through the openings and means for holding
the loops of the threadssubstantially as speci-
fied.

2. Ina machine for making knots in fringes,
a circular plate having openings made iu it
to form a series of hooks around its periph-
ory in combination with mechanism to rotate
said plate forward the space of two hooks and
backward the space of one hook alternately,
with a needle having a reciprocating motion
to deposit the thread to be tied on said hooks
substantially as set forth:

3. In a fringe knotting machine, a circular
plate having a series of hooks on its periph-
ery in combination with a double ratchet
plate having the teeth of one part made fac-
ing in the opposite direction to the teeth in
the other part, a lever carrying two pawls,
oneof said pawlsengagingin oneset of ratchet
teethand the other pawl engaging in the other

set of ratchet teeth, and means to give a re-
ciprocating motion to said lever substantially
as described.

4. In a mechanism for knotting fringes, a
cireular plate having a series of hooks on its
periphery, to receive the threads to be tied, a
series of radial slots, one in the body of each
hook, in combination with a knife or cutter
arranged to enter said slots, meansforso mov-
ing said knife or cutter, and a needle to place
the threads to be tied on the hooks, substan-
tially as specified.

7o
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5. In a fringe knotting machine, a circular

plate having a series of openings made in it
to receive the threads to be tied in combina-
tion with a clamp arranged to receive the
threads by turning of said plate and means
for turning the plate substantially as set
forth.

6. In a fringe knotting machine, a circular
plate having a series of hooks on its periph-
ery to hold the threads to be knotted, a nee-
dle to place said threads on the hooks, in
combination with a clamp arranged to receive
the threads by the motion of said plate and
means for moving the plate substantially as
set forth.

7. In a fringe knotting machine, the com-
bination of a circular plate having hooks on
its periphery to receive the threads to be tied,
a needle to place the loops of said threads on
the hooks, two levers each pivoted at one end
and having in their free ends pins to receive
the threads between them as the plate turns,
and means to move said levers and fold the
threads into an S or double looped form, and
means to turn said plate substantially as de-
seribed.

8. The combination in a fringe knotting
machine of a circular plate with hooks to re-
ceive the threads to be tied, a needle to de-
posit the loops of said threads on the hooks,
levers with pins to receive the threads from
the hooks and arrange them in an S or dou-
ble looped form, a knotting hook to form an
over hand knot of said threads, and means
to give said knotting hook reciprocating mo-
tions, both vertically and horizontally, sub-
stantially as set forth.

9. The combination in a fringe knotting
machine of a circular plate with hooks to re-
eeive the threads to be tied, a needle to de-
posit the loops of said threads on the hooks,
levers with pins to receive the threads from
the hooks and arrange them in an S or dou-
ble looped form; a knotting hook to form an
over hand knot of said threads, and means
to give said knotting hook reciprocating mo-
tions, both vertically and horizontally,and a
clamp arranged to catch and detain cne leg
of the loop drawn down in finishing the knot
substantially as specified.
‘ ' BENJ. ARNOLD.
‘Witnesses:

E. B. READ,
JAMES E. ARNOLD.
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