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PATENT OFFICE.;

'GEQRGEH.'_ELLIS AND JOHN F. STEWARD, OF CHICAGO, ILLINOIS,
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Apphca,twn ﬁled Apnl 29, 1895. Serlal Nu 547,485 (No model.)

To all whom it ma,y COnCermn: -

' la,r to Fig. 4, showmﬂ' a successive stepin the

Beit known that we, GEORGE H' ELLIS and h formatmn of the baJl in which the second in-

JOHN F. STEWARD, of the city of Chicago,

county of Cook, and State of Illinois, have.
invented a new and useful Ball or OOp of
Twine, of which the followmﬂ* is a full de-

scrlptlon

Our invention relates to balls or cops of,

cylindrical form made of twine or cord suit-
able for binding grain and similar purposes;

and it consists in a eylinder or cop of. twme
‘builtupin courses or layers composed of coils,
one course over or outside of the other a,nd-
the coils of all the courses having a constant

angle relative to the axis of the ¢ ylinder, but

the pitch of the coils of each course bemﬂ'_

greater than the one within it, or, in other
words the number of complete turns around

the cop in each course being less than in the

course beneath, whereby each succeeding
course from the center outward becomes a
binding-course for those within, and also in
a cylindrical cop of twine in which the pitches
of the coils of the finishing or outer COurse
haveadefinite eorrespondence with thelen c-'th
of the ball or cylinder.

- Our invention may also be said to consist

In a cylindrical cop formed of threads of twine |

colled spirally from end to end in courses,
the coils of the outer courses having ﬂ'rea,ter

- pitch than those of the inner course; but the
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coils having a constant angle to the axis of
the cop in all the courses,whereby at succes-
sive steps from center to .circumference the
courses are definitely wound to form a finish

~and whereby a suitable diameter of the said
~ ball may be chosen and the sa1d ball have a

finished surface.
In the drawings, Figure 1 is a side view of

the mandrel upon which the ball is to be
wound with twine laid thereon after the trav-
ersing gulde has passed once thereacross.
- Fig. 21is a' similar view of the mandrel after

the traversing gulde has passed once there-
across and back again. Fig. 3 is also a simi-

lar view showmﬂ‘ a course of twine after the

guide has made a sufficient number of com-
pleted movements to cover the mandrel with
coils of twine. Fig. 4 is a
the ball, showing the increased diameter of

in Whlch the coiling is ben'un
“are diagrams 111ust1 atll’lﬂ" the method of lay-

a side elevation of-

termediate finish is obt&lned Kig. 6isaside
elevation of the finished ball. Flﬂ' 718 a dia-

grammatic view. Fig.8isa perspectwe View .

showing an ‘‘open mndln-:r” or the manner
Kigs. 9and 10

ing the twine.

- Aisthe mandrel u pon whlch the ball Or COp
is to be wound.

- Bis the twine. -

Referring to Fig. 1, the ball 1s started -at
the point b1 upon the ma,ndrel and as the trav-
ersing guide proceeds in the direction indi-
cated by the arrow 1 it coils the said twine
upon the mandrel in an open spiral. It will
be noticed that the coils end at b° at the op-

| posite end of the mandrel and at a point on
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the circumference corresponding to the point

1 6 and that there is g definite number of com-
pleted pitches, (shown as b’ b? b3 bt b5.)

As

shown, the twine has made five completed
revolutlons or pltches around the mandrel in

| passing from points b to b°.

In Kig. 2 is shown the mandrel after the

‘traversing guide has returned to the starting-

point, thus making a complete movement
and there are two 8pirals shown, one, C, a
right-hand spiral, and D a left-hand Spir al.

1t is to be understood when referring to

*-Fle 1, 2, and 3 that the mandrel has a cer-
tain speed relative to the speed of the travers-
ing guide, and that this relative speed is

maintained until one course of the twine 1s
laid completely over the mandrel, as in Fig.
3, because the actual speed of rotatmn of the
ma,ndrel remaining the same and the diame-
ter of the cop not bemg increased during the
formation of a single course the clreumferen-

tialspeed of the twme as 1618 being fed around.

the mandrel remains subst&nmally the same.
When the process of building up the ball

proceeds pa,st the 1a,y1ng of the first course,
(which point is shown in Fig. 3,) its dlameter .
gradually increases; butthe axial rotation of
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the cylinder having been reduced the circum-

ferential speed of “the twine therearound re-

mains the same. . In this connection it will

IQO

be understood that if the. circumferential -
an mtermedla,te ﬁmsh Flg 9 1Is a view simi- | speed were 1nereased the angle that the twine
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assumes relative to the mandrel or its axis
would be changed, which is not what we wish

to accomplish.

We lay each course of the twine, as before
stated, upon the mandrel at the same rate of
speed, and by means of friction-pads and

similar mechanism, as shown, for instance, in

the application filed by us, dated January 12,
1895, and numbered 534,686, we maintain a

constantrelation between the circumferential

speed of the cop and the speed of the travers-
ing guide, thereby laying the twine upon the

mandrel or upon a forming-bale with its coils
at the same angle. As before stated, if this

definite angle is maintained the number of
pitches will be gradually lessened as the di-
ameter increases, and when the piteh cannot
be divided into the length of the ballin half
or whole numbers the characteristic finish
shown in the fizures will be departed from.
Between the intermediate or successive
courses in which the finish is obtained the
coils of twine are still laid at the definite an-
ole spoken of before; but owing to the fact
that the piteh is not divisible into the length
of the ball in whole or half numbers the end
coil of twine when the guide is traversing in
one direction will not terminate at a poinb
upon the periphery of the ball corresponding
to that from which it started, and hence will
be irregularly placed upon the ball, and the
pitches will not be divisible into the length
of the cop, or, in other words, the coils will
be in an open formation until, owing to in-
crease in the diameter of the said ball, the
piteh has increased until it can again be di-
vided into the length of the ball in half or
whole numbers. The open formation will be
understood by referring to Fig. 8, in which
the twine B is shown as coiled upon a c¢ylin-
der of a diameter in which the piteh of the
coils is not divisible into the length of the
cylinder in half or whole numbers. Com-
mencing at X and coiling around the cylin-
der in the direction of the arrow Y the twine
reaches X5, where it reverses. As shown,
there are about two and three-fourths com-
plete turns from X to X5, and hence the pitch
of the coil is not divisible into the length of
the eylinder in half or whole numbers. The
twine in continuing its course back and
around the cylinder to the left reaches that
end of the ball at a point upon its periphery
other than that point from which the twine
started. This results in the suecceeding coill
being laid with a space between it and the
first one. KEach coil binds its predecessor.
The coils of each layer or-course bind those
of the preceding one, as shown in Fig. 9, in
which 0 o0 0 o arecoils extending in one direc-
tion and o' o' o' o' are coils extending in the
opposite direction. | | |
P represents a succeeding course, its coils

~ p p p p crossing those o and o', (shown in
6¢ dotted lines at z x = x,) and Q represents a

second succeeding course, its coils ¢ ¢ ¢ ¢
crossing coilsppppatyyyyy. The coils

of each succeeding course, having a greater
piteh, overtake, as it were, the coils of the
preceding course that started from the same
point on the periphery of the forming-ball

ball from which they started.

 In the diagram of Ifig. 10, represents the
first coil, extending from end toend and there
reversed and extending back to the end from
which it started, and W represents the sue-
ceeding coil, extending from end to endin the
same manner, crossing . its predecessor ab
points 1, 2, 8, 4, 5, and 6. . |

As shown in Fig. 4, the number of pitches

| 3.

‘has been decreased from five t0 four. The
angle that thé twine assumes upon the ball
remains the same. For the second time the
finish or the regular characteristic pattern
made by the laying of the twine 1s obtained.

ball proceeds from that stage shown in Kig. 4
to the stage shown in Fig. 5, where the num-
Dber of pitches is again reduced, this time to
three, and the same occurs in the process of
winding the ball from the stage shownin Fig.
5 to that shown in Fig. 6. IHere the number

of pitches has bee~"duced to two and the
characteristic finish «, .0 appears.

It will be undersiood that the length of the
ball, the angle that the twine assumes upon
the ball, the diameter of the ball, and the
number of pitches may be varied to an al-
most unlimited extent without departing
from the principles involved in our inven-
tion. S

The advantage obtained in this method of
winding the ball or cop over the previous
methods is that what may be called a *‘ bond”
is obtained—that is to say, owing to the
method in which the twine is laid each
course or layer serves to bind its neighbor
together, so that the ball is self-supporting,
thereby obviating the ordinary necessity of
placing in the center of the ball a-core or
tube, which core or tube adds to the welght,

a cylinder of greater length to be made with-
out sacrificing its power of self-support or
the power of resisting the tendency to elon-
gate in handling or unwinding from the cen-
tor by a pull in the direction of its length.
As a consequent advantage the ball is par-
ticularly adapted for use in self-binders and

ball more merchantable. |

One advantage, and when practically con-
sidered the most important one, is that such
a ball can be supported on end and unwound
from the inside without having its courses
become tangled and snarled, thus making it
capable of being used in all styles of grain-
binders, and without the use of a twine-ball-
holding apparatus different from those now

in use. -

The long form of ball has been recognized
as superior to the globular form in 1ts use
| upon grain-binders, in that the twine 1s more

before they return back from the end ot the

The process goes on as the forming of the
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to the space, and to the cost, and also permits .
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a characteristic finish is obtained, making the

125

I30




IO

_ the circumferential speed remains the same

~ crease in the axial speed of rotatlon of the
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- guide to lay the succeedmw coil a,lonomde of |
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compact, easier to handle, and prowdes fora
less frequent necessity for resupplying twine
to an automatic binder; but this has never,
to our knowledge, come into use, because
such a form of ball has never before been
made which could be unwound from the 1n-
side.

Referring to the above descmptlon regard-
ing the process of building up the ball 0 the
stage shown in Fig. 3, where it is stated that

up to that stage because the diameter of the

forming-ball has not been increased, it will
be understood that 1n each successive move-

ment of the traversing guide from the stage
shown in Fig. 2 to that, shown in Fig. 3 the
twine being laid crosses additional and pre-
viously-laid eoils. This requires a slight de-

mandrel sufficient to allow the traversing

that last laid.

Fig. 7 shows that the same characteristic
ﬁﬂlbh can also.be obtained when the length
of the ball is divisible in half-numbers by the
pitch. In that figure ¢ is the starting-point,

the twme running around the mandrel once

to ¢’ and half around to ¢, when the travers-
ing guide is reversed and the twine runs half
around the mandrel in the opp031te direction,
coming back to the point ¢’ and continuing 113%
course around the mandrel back tothe pomt C.

Having thus described our invention, what
we claim i is—

1. A cylindrical cop or ball made up of su-

perposed layers orcourses, each layer consist-

ing of coils wound splrally from end to end
of the cop in reverse directions, the angle of
the coils relative to the axial Ime of the cop
being the same in all the layers, and the
pltches of the coils belng so arranged ] in the

e e Bl

"pltehes of the coils in any given layer being

-

several layers as that the coils in each layer

willform a bond for those in the layer beneath.
2. A'cylindrical cop or ball made up of su-

perposed layers or courses, each layer consist- 45

ing of coils wound splrally from end to end
of the cop in reverse directions, the angle of

the coils relative to the axial line of the cop

being the same in all the layers, and the
pitches of the coils of any given layer being 50
greater than those of the layer beneath 1t 8o
as to form a bond for the latter.

3. A cylindrical cop or ball made up of SU-
perposed layers or courses, each layer consist-
ing of coils wound spirally from end to end 55

of the cop in reverse directions, the angle of

the coils relative to the axial line of the Cop
being the same in all the layers, and the
pitches of the coils in any given layer being
greater than those of the underlwnﬂ' layer
and the number of pitches in the several
layers diminishing as the diameter of the cop
1nerea,ses

4. A cylindrical cop or ball made up of su-
perposed layers or courses, each layer consist-
ing of coils wound splra,lly from end to end
of the cop in reverse directions, the angle of

‘the coils relative to the axial line of the cop

being the same in all the layers, and the
/0
greater than those of the underlymcr layer
and the number of pitches in the several
layers diminishing as the diameter of the cop
increases,the n umber of pitchesin the outeror
finishing layer being divisible into the length 75
of the cop in whole or half numbers only

GEORGE H. ELLIS.
JOHN F. STEWARD.

Wltnesses
ARTHUR JOHNSON,
I. W. LITCHFIELD.
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