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UNITED STATES

PaTENT OFFICE.

JAMES S. WILSON, OF CHELSEA, AND WILLIAM O. WEBBER, OF BOSTON,
MASSACHUSETTS.

MACHINE FOR FORMING HELICES OF RESILIENT RODS OR STRANDS,

SPECIFICATION forming part of Letters Patent No. 580,075, dated April 6, 1897.
Application filed October 23, 1896, Serial No. 609,860, (No model.)

To all whom it may concern:

Be it known that we, JAMES S. WILSON, of
Chelsea, and WiLLiaM O. WEBBER, of Bos-
ton, in the county of Suffolk, State of Massa-
chusetts, citizens of the United States, have
invented new and useful Improvements in
Machines for Forming Helices of Resilient
Rods or Strands, of which the following,
taken in connection with the accompanying
drawings, is a specification.

This invention relates to machines for the
production of spiral helices consisting of one
or more rods or strands wound together in
alternate cirecumvolutions; and the object of
our invention is to produce a helix of two or
more rods or strands in which thereis a suf-
ficient initial tension to keep the alternate
rods or strands in close juxtaposition one to
the other and in which there would be no
tendency toward opening or uncoiling of the
helices, so as to leave a space either diamet-
rically or axially between the alternate con-
volutions thereof. We attain this object by
the mechanism illustrated in the accompany-
ing drawings, in which—

Figure 1 is afront verticalelevation of the
machine. Fig. 2 is a side vertical elevation;
Fig. 3, a section through the axes of the two
winding-arbors. Fig. 4 is a side view show-
ing a helix wound of six strands, three of
which are carried side by side on one of the
bobbins and guided by one set of pushing-
fingers and the other three are carried onthe
opposite bobbins and other set of pushing-
fingers, so that the second set are wound on
top of the first set. Fig. 5 is a side view of
another plan of winding by which three rods
are carried by onebobbin and the other three
rods carried by another bobbin and guided
by alternate pushing-fingers and so arranged
that the rods earried by one bobbin alternate
with those carried by the other bobbin.

Similarlettersrefertosimilarparts through-
out the several views.

The table or plate A and its legs or stand-
ards B B’ constitute the framework of the
machine. On this table A is mounted the
bearing C, which carries the two winding-
rs D O, the arbor D being hollow and the
v O being within it. Mounted also on
ble A is the driving-shaft E, which re-

ceives its motion from the tight and loose
pulleys e ¢'. This shaft carries a pinion F,
which imparts motion through two interme-
diate pinions ff' to the gears G and II, which
are fastened, respectively, to the winding-
arbors D and O. The driving-shaft E also
carries a pinion J, which imparts motion
through the gear K totheface-plate L, which
is journaled on the winding-arbors D and O
and in an opposite direction to these arbors.
This face-plate L carries two similar spools
or bobbins M diametrically opposite each
other on its face, and also two guides and
pushing-fingers N N, similarly placed. On
these guide-fingers N are mounted the guide
and tension rollers p p' p? p* p*, &e., and the
inner ends of these fingers are curved partly
around the neck or the smaller diameter of
the arbor D.

The operation of these mechanisms is as
follows: The arbor D is given a certain ro-
tary motion through the medium of the in-
termediate gear f and driving-pinion T from
the driving-shaft E. The inner arbor O is
given a slightly-slower motion through the
intermediate gear f' from the same shaft,
this difference in speed being in proportion
or ratio as the circumference of the neck d
of the arbor D and the enlarged end o of the
inner arbor O and is accomplished by mak-
ing the diameter of the gear G proportionally
smaller than the gear H.  The face-plate L,
which receives its motion through the gear
K and which carries the bobbins M and push-
ing-fingers N N, is given a rotary motion in
an opposite direction to that of the arbors D
and O, so that the ultimate production of
winding is due to the sum of the revolutions
of the arbors D and O in one direction and
face-plate L. in the opposite direction, thus
enabling a' much larger production without
giving excessive speed to either part. Onthe
bobbins M are wound the rods or strands of
which the helical productis composed. These
may be of any suitable eross-section, such as
triangular or other shapes. These strands
are then led through the tension and guide
rolls p p' p* p°® p* and are wound in alternate
convolutions onthe smaller diameter d of the
arbor D, which gives the rods or strands a
certain curvature due to this diameter. As
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these strands are wound they are crowded
forward by the fingers or pushers N N’ up
onto the larger diameter and more slowly ro-
tating arbor O, which gives the finished helix
an inside diameter equal to its own outside
diameter, but with an initial or hugging ten-
sion equal to the curvature first imparted to
the strands by being wound on the smaller
diameter d of the arbor D. As the strands
from the bobbins are successively fed in by
the pushing-fingers N and crowded up onto
and over the enlarged end.o of the arbor O
the consequently-formed helix is pushed off
of this arbor and received upon a table or
other suitable platform.

While we have only described a machine
for the production of a helix of two strands,
we desire to cover the idea of a machine for
producing helices of any number of strands,
as it is readily obvious that this machine
could be used with one strand and also by
winding several strands side by side upon the
bobbins and leading them through properly-
grooved tension and guide rollers and guide

fingers or pushers produce a helix of several

strands, as shown in Fig. 4 or Fig. 5.

Having thus fully described the construc-
tion and method of operation of this machine,
what we desire to secure by Letters Patent
is as follows:

1. Inamachineforthe production of helices
of resilient rods or strands, the combination
of a mandrel of larger diameter, axially in
line with a mandrel of smaller diameter, whose
peripherical speeds are the same for the pur-
pose set forth. .

2. Inamachineforthe production of helices
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of resilient rods or strands, the combination
of a mandrel of larger diameter and a man-
drel of smaller diameter whose peripherical
speeds are the same. -

3. In a machine for the production of heli-

‘ces, the combination of an outer mandrel and

an inner mandrel having an enlarged end,
greater in diameter than the outer mandrel,
whose peripherical speeds are the same and
axially in line with each other.

4. In a machine for the production of heli-
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ces, the combination of aninner and an outer

mandrel, and one or more pushing and guid-
ing fingers in juxtaposition to the periphery
of the outer mandrel, for the purpose set forth,

5. In a machine for the production of heli-
ces, the combination of an innerand an outer
mandrel, pushing-fingers, and guiding and
tension rollers, for the purpoese set forth.

6. In a machine for the production of heli-
ces, the combination of an inner and an outer
mandrel,” pushing - fingers, tension -rollers,
bobbins for carrying the strands of which the
helices are to be formed, and means for re-
volving the mandrels on their own axis, and
for revolving the bobbins and pushing-fin gers
about the axis of the mandrels in an opposite
direction.

In testimony whereof we have signed our
names to this specification, in the presence of
two subsecribing witnesses, on this 20th day
of October, A. D. 1896.

JAMES 8. WILSON.,
WILLIAM O. WEBBER.
Witnesses:
Epwarp H. Mason,
AnNa L. HARDY.
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