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To all whom it may concern,: |

- BeitknownthatI, HENRY B.MORRIS, a citi-
zen of the United States, residing in Michi-
gan City, in the county of Laporte and State
of Indiana, have invented certain new and

0 useiul Improvements in Machines for Mak-
~1ng Paper Cord, of which the following is a

specification.

- This invention relates to cord making or

10

~ are twisted orspun into cords that are circu-

Spinning machines of the class in which flat

continuous strips of paper of uniform width

~lar in cross-section,

- The primary object of my .__i,llventidkn is to

provide simple and effective means for twist-

~1ng the paper in such manner as to give'it a
- uniferm pitch or twist and a smooth even

surface, thus producing a cord of a neat ap-
pearance and of a greater durability than one

of irregular formation. _ . -
Another object of my invention is o so con-

struet and operate a machine of this class
that the papershall not be subjected to such

strain as would tend to break it from time to

time, and thus prevent the continuous rapid
~ formation of a cord of indefinite length.
~ In most machines heretofore employed for-

o m,.ak'ing paper e_ord from a strip or ribbon of

 paper the material is during the process of
~ 30 spinningdrawnthrough an orifice to reduce it
- tothe predetermined sizeof thecord. Insome

o - 'such i‘n'ac;hines' this orifice has been made of a
- funnelshape,thesmaller end of which isof ap-
. proximatelythesamesizeas the finished cord ;

35 . .
- shallbepiled up in the funnel and compressed

but this necessarily implies that the paper

there, requiring considerable force to reduce
it and pull it through the orifice. This is es-

.. pecially true by reason of the fact that the
e
| 4‘,_]'eord. passes through the small orifice, and
~when the paper is moist or dampened, as is
- usually the case, itissomewhat weakened and
~often not able to resist the strains incident
~tothespinning operation. For these reasons
~in the operation of the prior machines the

twisting is practically all done before the

" cord has been often broken during the process

. ofspinning, necessitating the stopping of the

- machine and the formation of the cord, and

5°

thus largely reducing the output of the ma-

~.chine. I have also discovered that in being
~spun from a flat strip the paper 13 apt to be

| twisted unevenly at different points, owing

to uneven dampening or to inequalities in its
texture, and the paper is often thicker in
some places than in others, resulting in the

formation of bunches of material which it is

difficult to draw through a small orifice de-

signedly made to reduce a twisted cord to its

final diameter. |

In myimproved machine I discard the com-
pressing-orifice of the prior machines and pro-
vide means for loosely twisting the paper as it
passes through a revolving mandrel, while the

final twisting and compressing is done outside
the mandrel and by devices which do not un-

doly impede the progress of the cord as it

passes to the take-up or storage reel. In my

machine the paper to be wound is revolved
with the mandrel and with a tapering guide,
which givesaloose twist to the paper,while the
main twisting is done between the end of said

guide and another guide placed in line there-

with,which also servestocompress the twisted
cord and give it its final form. I designedly
S0 organize the mechanism that the spool of

paper shall be earried by a revolving head and
| that the fixed point and the revolving head,
between which the main twisting is done,

shall be located some distance apart in order
that the paper may not be bunched tightly
when passing through the first gunide, but

shall be twisted most tightly near the fixed

point or after leaving the first guide. If the
spool of paper were held in a fixed frame and
the outer end of the cord adjacent that end
being reeled were revolved, such good re-

sults would not be obtained. -In order to
still further insure the formation of a regu-

lar and even cord, I arrange at the exit of
the first guide carried by the spinning-head
and in line with its longitudinal axis a finger
or projecting wire, which I call a *‘ horn,”
around which the paper is wrapped while be-
ing twisted. This insures that the paper
shall be twisted about a2 common axisinstead
of an irregular one, and thus a cord of prae-
tically uniform thickness is obtained, the pa-
per being prevented from bunching more.at

the center in some places than in others. I
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preferably makethe first guide of wire formed -

1Into a tapered spiral having an open spiral -

slot, as this enables me to conveniently lo-

cate the finger or horn in line with the axis
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of the guide, to provide means for gradually
reducing the diameter of the loosely-twisted

tube while being formed without allowing it ;

to be too much compressed or compacted,and
to cause the paper to coil gradually and
evenly and to be wrapped properly around

“the horn.

In the accompanying drawings, Figure 1
shows a side elevation of a machine embody-
ing my improvements. Fig. 2is a top plan

view thereof. Fig. 3 is a detail view, on are-

duced scale, illustrating a modification. Fig.

4 shows a front elevation of the machine. |

Fig. 5 is a detail view, on an enlarged scale,
of the first guide and parts connected there-
with, showing the manner in which the paper
is loosely coiled and passed through and de-
livered-from the guide and its horn. Fig. 6
shows a cross-section on the line 6 6 of IFig. 5.
Fig. 7 is. adetail view illustrating the manner
in which the paper passes through the first
ocuide. TFig. 8 is adiagram further 1liustrat-

ing the maunerin which the paper is twisted

‘between the second guide or fixed point and

the first guide. Fig. 9 is a detail view show-
ing the manner of connecting the coil of pa-
per with the spinning-head. -

The main frame of the machine may be ot
any suitable éonstruction. As shown, the
table A is supported on legs B and 1n turn
supports standards C C', carrying bearings
for the rotary spinning - head D, which, as
shown, consists of a front mandrel d and a
rear mandrel d', arranged in line with each
other, jourmaled in the standards, and con-

nected by horizontal plates d?, in which the-

spool of paper K is carried. One end of the

rear mandrel d’' earries a belt-pulley F. The |
" opposing ends of the front and rear mandrels |

are preferably squared, as shown, to receive
the ends of the plates d? which are secured
theretoin the mannershown in Figs. 1 and 2.
The paper E is of a kind and quality suit-
able to form a cord of the desired size and

- strength, the size of the cord of course being

regulated to some extent by the width of the
paper. This paper is in the form of a fiat
coil arranged on a spool E', arranged loosely

on a4 pin E?, which is headed at one end and

provided at its opposite end with an annu-
lar groove f, engaged by a spring-latch f7,
the arrangement being such that the spool
may freely revolve in the spinning-head and
the coil of paper may be readily detached
therefrom by merely lifting the lateh, draw-
ing the pin out laterally from its bearings in
the plates d?,and lifting the coil,with the spool,
from between the plates. A new spool may
be attached to the spinning-head by these de-
vices in an obvious manner. The rear man-
drel may be solid; but the front mandrel is

~hollow, as indicated in Fig. 5, the rear end of

the bore being slightly flared at d®, while the
main part of the bore isc¢ircular in cross-sec-
tion. The paper passes from the top of the
coil to the flared rear end of the bore of the

and the bore of the front mandrel.
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large by a U-shaped guide e. The coil of

paper is located at such distance from the

mouth of the mandrel that the paper shall
not pass thereto too abruptly when the coil
of paper is large, but shall pass at a egradual
inclination in the manuner indicated in Fig. 1.

In Fig. 3 I have.shown a slight modifica-
tion, which I will now refer to. It merely
consists in mounting two coils of paper in the
spinning-head so that the cord may be formed
of two strips twisted together instead of one
twisted strip. One strip of papér is merely
led over the top of the other strip, and there-
after the two strips are treated as one by the
twisting mechanism.

The paper after passing through the cylin-

drical bore of the front mandrel is led through

the device &, which I call the “first” guide,
and past the horn H to a guide-wheel I, which
I also call a “forming-wheel.” The guide G
is tapered gradually forward from the front
end of the mandrel d, and the horn H is lo-
cated in line with the axis of the guide.
Preferably the guide G is formed from a stout
piece of wire coiled and tapered in such man-
ner as to produce the tapered guide-passage,
before referred to, and to form an open spiral
slot.extending from the front end of the man-
drel to the horn. The guide or forming wheel
I is mounted to revolve about a vertical axis

afforded by a stud 7 on a standard ¢/, erected

on the top of the table A. This wheel 1 per-
forms three functions. It serves to support
and guide the cord on its way from the spin-
ning-head to the take-up reel, to provide a
stop to limit the operation of twisting, and
to provide means for smoothing down the
twisted ecord while or just after having been
twisted into its final form or to its final di-
ameter. This wheel is formed on its periph-
ery with a groove semicircular in cross-sec-
tion, and the left-hand extremity of its pe-
riphery is in alinement with the first guide
The
twisted cordis broughtintocontact withabout
one-fourth of the cirecumference of the form-
ing-wheel, and in the operation of the ma-
chine itis found that the process of twistingis
stopped by this wheel before the cord leavesit.
The cord revolves or twists for a short time af-
ter coming into contact with the wheel, and at
that time any irregularities which the cord
contains are smoothed out and pressed down.

‘After leaving the forming-wheel the twisted

cord passes in a straight line to a feed-wheel
J,which is geared to another wheel K. These
wheels are positively driven in the manner
hereinafter described, while the forming-
wheel isdriven only by the cord which passes
around it. The feed-wheels J and K have
orooved peripheries and are geared to revolve
synchronously. The cord passes about half-

way around each wheel in such manner as to

produce a tension in connection with a posi-

front mandrel, being guided when the coil is | tive feed, which will insure the cords being

I employ this modifi-
cation when it is desired to produce a larger
“and stronger cord. - | |
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fed umformly

_ported on an upright L, the rear end of the

shaft having fixed to it a large band-pulley /,

which is geered by means of a belt M, to a
~small pulley m on the front end of the front

. mandrel d. After leaving the fesd-wheel K
.the cord pesses to a take-up or storage wheel

- M5 whleh is attached to the front end of a
10

i ing from the table.

.. sha,ft m’, mounted in bearmge in the lower

front cress-plece N and a hanger N” depend-

The ehaft m’ cerrles on

'.:'-f_;;;-;_,ltS rear end a pulley O, which is connected

. byabeltoto a pulley O’ on the main driving-
15
L eroes-pleees N of the main fmme

sheft P, mounted in ‘bearings in the 10wer
The driv-

-*-- ----- --ing-shaft carries fast and loose pulleys R R’

.- and also a large belt-pulley S, which is belted

" to the pulley F on the Spinning- -head.
20
~driven directly fromn the main driving-shaft
- by means of the belt S'.

It
will thus be seen that the spinning-head is

The teke-up reel is

. driven from the main driving-shafs by means
~of the belt 0, while the feed-—wheels are driven

_from the spinning-head by means of the belt

M. The pitch given to the cord in twisting

will depend upon the speed of rotation, the
o ;;_epeed of feed, and the distance between the

" spinning- _head and the guide-wheel I.

30 are properly regulated in my machine and

- These

- when once determined are uniform, and there-

e Tfore a cord of uniform twist or pltGh 18 always
,_!.--;:!;;;_;_preduced The belt 0, which connects the
j__.-drlvmg-sheft with the sha,ft of the take-up

35
~ the drwmg shaft is such and the relative di-
. ameters of the driving and driven pulleys are

reel, is comparebwelv loose. The speed of

8o arranged that when the winding of the
" cord on the take-up reel is first started and

~ the reel is therefore small the reel shall be
" turned fast enough to wind up the cord as
....rapidly as it comes from the feed-wheels, |
- thereby keeping it taut in the feed-wheels.
At this time the belt does not slip or slips but
- little.

15

while the winding diameter or periphery of

The speed of the feed-wheels is regu-

N lar, and thus the cord is held at a umtorm
,:El;j;_;_i;_-tenswn and is fed at a uniform speed, the
~ reel merely serving to take up the slack after

50
hold the cord taut in the feed- wheels to en-
. able them to feed most efficiently.  As more
. cord is formed the diameter of the coil on the

the cord has passed the feed-wheels and fo

~ take-upreelincreases, and unlesssome means

were provided for reducmw the speed of the

~reel the cord would be wound t0o rapidly.
. By making the belt o comparatively loose and
.. allowing 113 to slip the speed of the take-up

 reel will be gradually reduced as the diameter

60 of the coil 1nc,ree.see,and any tendency to wind

- .the .cord faster. tha.n 113 13 fed by the feed-

_ﬁxed pomt a,fforded by the fmmmw Wheel . nel-shaped gmde with a smell orlﬁee

. Wheels is avmded

I have not heletefore descmbed fully the

~ manner in which the paper is twisted while
~ passing through the front mandrel and the
- front guide and while. revolving: between the

786,422

The shaft 7 of one of the feed- | and the horn of the first guide.
‘wheels is continued reerwardly and is sup-

approaches the formmﬂ' wheel.

1n the direction indicated by the arrows.

=

It 1s impor-
tant that this operation sheuld be clearly un-
derstood. As I have before stated, the ori-
fices in the front mandrel and in the' front
guide are not such asto compress tightly the
paper while passing through them. On the
other hand, care is taken that a compara-
tively loose tube formed of twisted paper
shall be produced by these devices in order
that the paper shall not be bunched or banked
up inside the guide in such manner as to un-
duly delay its forward movement.
charge-orifice in the tapered guide G is of
materially greater diameter than the finished
cord, as indicated in Fig. 8. In the opera-
tion of my machine as the spinning-head re-
volves the paper is twisted to a greater or

less extent all the way back from the form-

ing-wheel to the periphery of the coil of pa-
per K, the tightest and, in fact, the main twist-
ing oceurring between the front end of the
horn and the periphery of the forming-wheel.
The appearance of the paper between the sup-
ply-coil and the forming-wheel is clearly illus-
trated 1n Iigs. 5 and 8, where it will be seen
that when passing through the front man-
drel the paper 1s very loosely coiled and

when passing through the tapered front guide
1t 1s somewhat reduced, but is still loose,

gradually growing twhter and tighter as it
The paper
is wound around the horn H., which is ar-

| ranged in the central longitudinal axis of the

ouide. Thisservesto prevent the paper from
being compressed toward the center in some
places more.than in others, and thus insures
the formation of a tube or twisted cord of
uniform nature. Generally the paper does
not traverse the entire length of the spiral

slot of the front guide; but 1b generally twists
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around a portion of the frent coil and that

inclined part of the wire which eonnects the
horn to the front coil. It will thus be seen
that the construction is such as to first coil
the paper loosely and then twist it somewhat
more tightly around the horn, the paper when
just leaving the horn being really in tubular

form; but before passing the forming-wheel I
the paper is reduced to a smooth, hard, and

solid cord. The spinning-head is revolved

wire of the front guide is coiled in an oppo-
site direction, the effect being to assist the
spiral movement of the paper or tend to de-

liver it from the front end of the horn in-
stead of to retard its forward movement, as

would be the case if the wire were coiled in an

oppositedirection to that shown or if the spin-

ning-head were revolved in a eontrery dlrec-

tion to that indicated.

110
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Another feature of the machine to which I -

wish to call attention is that by providing
{ means for twisting or spinning the paper

loosely only while passing through the first
guide I avoid an objection 1ne1dent to some

130 .

other machines involving the use of a fun- o

In
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other parts of the paper are detained in the

funnel until theyare spun downsmallenongh

 to gothrough it the portion of the cord which

- usual,
smaller diameter, and thus unlike the other |
portions of the twisted cord, it being remem-
10

'15

has not yet arrived at the funnel is during
this delay twisted to a greater extent than
making this portion tighter or of

bered that the pitch or twist of the cord de-
pends on the distance traveled while it is be-
ing spun combined with the rapidity of its
rotation. In my machine, as before stated,
the distance between the horn and the form-
ing-wheel, in which space the cord is free to
twist, is arranged with reference to the rate

~ of feed and the speed, and the forward move-
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ment of the cord cannot be so impeded by

the guides as to cause any appreciable dif- .

ference in the spinning of the- cmd at any

particular point.

I claim as my invéention—

1. A machine forspinning paper cord com-

prising a tapered guide, the discharge-orifice
of whick is of materially greater diameter

than the finished cord, and within which the

paper is loosely tw1sted a guide separated

from the tapered guide a sufﬁclent distance

to permit the cord o pass thereto freely with-

out external compression, and to be reduced
~ to its final diameter between the two guides

solely by a twisting action imparted to the
~cord, and means for revolving the paper, and

for feeding it forward at suchrelative speeds

as to reduce the paper to a solid cord of the

final diameter between the two guides.
2. A machine for spinning paper cord com-

prising a tapered guide, thedischarge-orifice -

of which 1s of materially greater diameter
than the finished cord, and within which the
paper is loosely twisted, a grooved. guide-
wheel separated from the tapered guide a suf-
ficient distance to permit the cord to pass
thereto freely without external compression,
and to be reduced to its final diameter be-
tween the two guides solely by a twisting ac-
tion imparted to the cord, and means for re-
volving the paper and for drawing it from
the tapered guide and around the guide-
wheel at such relative speeds asto reduce the
paper t0 a solid cord of the final diameter
between the tapered guide, and the ﬂ'ﬂlde
wheel.

3. A machine for spinning paper cord com-

prising a tapered guide, the discharge-orifice
of which is of materially greater diameter
than the finished cord, and within which the
paper is loosely Lmsted a horn attached to
the guide and pPOJeetmfr forwardly in line
with the axis of said guide, another guide
separated from the tapered guide a sufficient

- distance to permit the cord to pass thereto
freely without external compression, and to

be reduced to its final diameter between the

736,422

parted to the cord, and means for revolving
the paper, and for feedmn- it forward at such
relative speeds as fo 1eduee the paper to a
solid cord of the final diameter between the

two guides.

4. A machine for spmmn paper cord com-
pI‘lSng a rotary tapered guide within which
the paper is loosely twisted, a horn projecting

therefrom and revolving therewith around

which the paper is wound while being further
twisted, and means for revolving the paper

and for feeding it forward at proper relative

speeds, substantially as described.

- 5. A machine for spinning paper cord com-
prising a revolving guide within which the
paper is loosely tw1sted a horn at the front

‘end of the guide around which the paper is

wound while being furthertwisted, a take-up
reel, a guide interposed between the horn and
the take-up reel, and means forrevolving the
paper and for actuating the take-up reel.

6. A machine for spinning cord comprising

a tapered spiral guide having an open spiral

slot, a spinning-head to which salid guide is

‘attached, a guide between which and the ta-
| pered guide the paper is twisted into its final

form, and means for revolving the paper, and
for feedmg it forward while revolvmg

7. A machine for spinning paper cord com-
prising a tapered spiral guide having an open
spiral slot, a horn attached to the guide and
projecting forwardly therefrom in line with
the axis thereof, a spinning - head to which
said guide is attached, and means for revolv-
ing the paper, and for feeding it forward at
proper relative speeds.

‘such machines whenever progectmﬂ edﬂ'es or | two gmdes solely by a twisting action im- 6

8. A machine for spinning paper eord com-

prising a revolving spinning-head by which

the paper is carried, a tapered guide carried
by and revolving with the head, a horn pro-

jecting from said guide, a guiding-wheel to
which the paper passes from the first guide,
means for revolving the spinning-head, and
means for drawing the paper around said
cuiding-wheel. :

9. The combination of a spinning- hea.d by
which the paper is carried, a tapered guide
carried by the spinning-head and having an
open spiral slot, a horn projecting from said
guide, a guiding - wheel to which the paper
passes from the first-mentioned guide, feed-
wheels engaging the cord and drawing it for-

ward, and a take-up reel which receives-the-

cord from the feed-wheels, and whichisdriven
by yielding connections with the drwmﬂ'-

‘shaft.

In testimony whereof I have hereunto sub-
scribed my namae.

I—IENRY L. MORRIS.

Witnesses:
ARTHUR N. GITTINGS
HARRY W. MILLER.




	Drawings
	Front Page
	Specification
	Claims

