Feb.. 7, 1933. A. H. GARST 1,896,670

METHOD OF AND APPARATUS FOR FORMING WIRE COILS

Filed May 31, 1930 4 Sheets-Sheet 1

5 )

Aea\m 76/2/ I“ .

[ B2
| I IQE ,_..—:.f&*?_ﬁ'f"’- ;
X 060 L — \ g 1l
| E R —= N 77
oNd . T EL R
| ~NG S | 1] AKX 25
i RN | |
_ o = ~ !
AL = !
] e | T /¢
: B 18
! ez ! I '
: AT | oK
i o | 1
| L. Ll
______ .
1 [
!
i ag 1
. ,
g 7 57, ) S
,Z}/zra727/;

frﬁz&r /7. GrersZ.,

muaath}
a4



Feb. 7, 1933. , A. H. GARST 1,896,670
METHOD OF AND APPARATUS FOR FORMING WIRE COILS

Filed May 31, 1930 4 Sheets-Sheet =2

§
"l

lﬂwmﬁﬂ

ul
.....
UK,
S N U B T S

Wi

i
...
.
ig::

iR33,ne Preeeaudiil

LTI G

%.ﬁ??ill?‘ A Gars? .,

ar??eﬂ.]4 :



A. H. GARST 1,896,670

METHOD OF AND APPARATUS FOR FORMING WIRE COILS
4 Sheets~Sheet 3

Feb. 7, 1933.

Filed May 31, 1930

Wl o

i """,'"n'mmumlllllllI

P et
ﬂri&z;;‘ /7 Gz ST

TéMMaM/*

07‘77.]




Feb. 7, 1933, A H. GARST 1,896,670

METHOD OF AND APPARATUS FOR FORMING WIRE COILS

Filed May 31, 1930 4 Sheets-Sheet 4

N

Jnﬂﬂlll\:n!
g

i 7
]

72

=
L’




" Patented Feb. 7, 1933

UNITED STATES

1,896,670

PATENT OFFICE

ARTHUR H. GARST, OF PROVIDENCE, RIZODE ISLAND

METHOD AND APPARATUS
Application filed May 31,

My inventicn relates to an improved meth-
od of and apparatus for forming wire coil.
While my invention may be employed for
shaping any type of coiled wire, it is par-

5 ticularly adapted for use in shaping spring
wire in which the coils thereof are spaced
further apart than the normal winding pitch.

By winding pitch I mean the pitch imparted

to the wire by merely winding it in a.coil on
6 a mandrel. While I believe that my specific
apparatus for imparting more than the de-
sired pitch to any shape coil, is broadly new,
my invention is particularly adapted for use
in forming oblong shaped wire of ‘the con-
traction or expansion spring type.

In forming generally oblong shaped wire,
it is particularly desirable that each end of
the sides thereoi be imparted the desired set
so that the spring wire coils will return to a
substantially set position in use. Wire of
this description has been made in two dif-
ferent manners heretofore. The method
most commonly in use includes first making a
circular or -cylindrical ‘eoil and then flat-
tening it. In flattening the cylindrical
coil 1t is substantially impossible to give
the desired " set to: the respective - coil
ends and the wire produced is: apt to be
twisted, so as not to have'the sides there-
of 'parallel "and in general to impart a
generally spiral twist in addition to the usual
helical twist in the wire. One large use of
wire of this description is in expansion brace-
.. lets, either one of the expansible box type or
“? a bracelet which has one or more expansible

members in it, such as for use in wrist watch

bracelet straps, either for ready removal of

the wrist watceh strap from the hand, or to

... allow free play of the bracelet on the wrist
0 s . A

during all movements of the wrist while firm-

ly retaining the strap thereto. When spiral-

ly twisted wire of this type just referred to

has been inserted within the boxes or expan-

.. sible members of the bracelet its spiral con-

=7 figuration hastended to male it twist therein

and thus, in use, to grate against its enclosing

members. : '
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Spring wire coils of generally oblong shape

- have also beenr made by winding them on a
~ cylindrical mandrel without imparting any

FOR FORMING WIRE COILS
1930. Serial No. 457,877.

more than the winding pitch thereto and
after the coil is formed attempting to stretch
it to the desired length. “When this has been
done it has been very hard to stretch it so
that it will assume just the desired set posi-
tion in use. Kwven if each half coil of wire is
spaced more than the desired pitch and the
wire formed in this manner, such wire gener-
ally also has'had the same difficulty as that
mentioned from wire made from a flattened %
cylindrical coil, namely—that the sides of the
flat portions thereof are not parallel and that
a spiral twist in addition to the helical twist
hag been imparted thereto so that also in use
it will grate against the enclosing members. 9%
“An object of my invention therefore, is to
provide oblong helically wound wire coil in
which the sides thereof will remain substan-
tially parallel in use. ,

A further difficulty in wire made in either
one of the former manners has been the tend-
ency referred to hitherto, of assuming a spiral
configuration or twisting after it has been
made. I believe I am'the first to provide
means to bend each side of the wire toward
the other after it has been formed to give
each end of the wire the desired set so that
in use each side thereof will remain substan-
‘tially parallel to adjacent sides; thus when
the wire has flat parallel sides to form a sub- 80
‘stantially flat wire throughout its length.

A further difficulty in making oblong wire
of this description; has been the tendency of
the sides to be bowed. In addition to the
means I provide therefore to press each end
of the wire beyond its set position so that
in use it will assume its set position, I also
believe I am the first to provide means to
bend each side of the wire toward the oppo-
site side so that in use it will assume the de- %°
sired position parallel to that of adjacent
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“sides; thus, when flat wire is being formed

I bend each flat side coil to more than a flat
position so that in use it will assume a sub-
stantially flat position. 9

In addition to these broad, novel steps in
the method of forming oblong wire of this
description, further features of my invention
relate to the specific apparatus I employ for

this purpose. In order to impart more than 00
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the winding pitch to the wire as it is being
wound on the mandrel, T provide a pitch
cam to cbliquely bend one end of the wire for-
ward while the other is firmly held and by
varying the shape or size of said pitch cam,
the amount of this obliquely forward bend-
ing can readily be varied. I have found
that if I employ a relatively short mandrel
having a free end and provide means to
immediately strip the wire coil from the free
end as it is being formed, that there will be no
tendency of the wire coil to bind on the man-
drel and that a much more desirable appa-
ratus for continuously making wire is pro-
vided. The stripper cam, however, becomes
particularly usef:! when X employ the means
about to he deseribed for bending the ends
of an oblong coil more than their desired
set degree of curvature by hending one side
toward the opposite side. For this purpose
I provide 2 mandrel having an open center
portion on its outer end so as te form wind-
ing pins projecting forwardly from each
side thercof and T provide a coil end curv-
ing arm preferably having a bifurcated end,
adspted to project through the open portion
of the plunger end as the outer end of said
coll is being stripped from said plunger end
to bend the obliquely extending half coil
through the open portion of said mandrel to
give the desired set deoree of curvature to
each respective half coil end at a pre-deter-
mined period of mandrel revolution. In or-
der to do this it is necessary to strip an end
of cach coil from the mandrel in crder that a
side thereof may be pushed through the cen-
ter portion of the mandrel toward the oppo-
site side.

To shape each side of the coil and to pre-
vent it from being howed, I provide means
sich as a shoping arm to abut the side of the
wire at a pre-determined period of mandrel
revolution to bend it to more than its desired
set share toward the opposite side so that in
use it will assume the desired set shape.

Different s'zes and types of springs have
different resilient tendencies and T alse pro-
vide in my apparatus means to set the ma-
chine to operate on different sizes or types
of wive. T feed the wire to the mandrel un-
der tensicn and I provide means whereby the
tensicn may be varied, preferably in a gradu-
ated manner so as to adjust the amount of
oblique bending of each coil end for wires
of different resiliences.

These and such other objects of my inven-
tion as may hereinafter appear, will be best
understood from a description of an embodi-
ment thereof, such as s shown in the accom-
panying drawings.

In the drawings, Fig. 1 is a front eleva-
tion of an apparatus constructed according to
the principles of my invention.

Fig. 2isalongitudinal sectional view show-
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ing parts thereof in elevation of my im-
proved apparatus shown in Fig. 1

Fig. 8 15 a skeleton perspective view show-
ing certain operative parts of my invention.

Fig. 4 is a side elevation of the tension
means L preferably emnloy.

Hig. 4ais an edge view of a piece of oblong
wire constructed according to the principles
of my invention.

Figs. 5 to 9 are diagrammatic perspec-
tive views illustrating various steps in the
actual operation of forming the wire.

In the drawings, wherein I'ke characters
of reference generally indicate lile parts
throughout 10 generally indicates an embod:i-
ment of apparatus suitable for carrying out
the principles of my invention and particu-
larly adapted for forming a continucus ob-
Iong coil of wire.

As stated, while my invention may be em-
ployed for making any type of wire, it is
particularly adapted for making spring wire
which is desired in use to return to a definite
set position which spring wire is also pref-
erably tempered. Said apparatus includes a
frame 12 having legs 14 depending therefrom
adapted to rest on a suitable support such as
the workbench 16. T provide the rotatable
shaft 18 which. as shown in my preferrved
embodiment, extends longitudinally substan-
tially centrally of the frame 12. The shaft
18 is provided in the embodiment shown with
the elliptical cam 20 in rear of the frame 12
and the driving pulley 22 which may he
driven in any suitable manner, such as by
the belt 24. The front end 26 of said ro-
tatable shaft 18 terminates substantially flush
with the front surface 28 of said frame 19.
The mandrel 30 of the desired shape is se-
cured, preferably detachably to the front
end of said shaft. In the embodiment shown
the front end 26 of said shaft is provided
with the socket 32. Said shaft is also pro-
vided with the detachable set screw 84 therein
for detachably securing different shaped
mandrels 30 to the front end of said shaft.
In the embodiment shown, I provide a gen-
erally oblong shaped mandrel particularly
adapted for winding generally oblong shaper
coils of wire. For a purpose to be deseriber
the mandrel 30, preferably only projects a
relatively short distance from the front end
26 of said shaft 18, in the embodiment shown
being sufficient to wind approximately two
coils of wire on said inandrel. For a purpose
to be described, the outer end 38 of said man-
drel preferably has the center portion 36
thereof open to form the winding pins 40 and
40* projecting forwardly from each end of
the front end of the mandrel 30.

I will describe the various steps which talke
place in the manufacture of the wire and the
corresponding movements in the apparatus
therefor in the order of their occurrence, al-
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face 80 and said inne
purpose to be deccmbed, at a point st ubstan-
- tially above the opposite end of the oblong
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though it is apparent that the exact order of
these steps may be varied inuse as desired:
The wire is fed from a suitable source of
supply in the embodiment shown, said source
of supply consisting of the wire coil 42 ro-
tatably mounted on an adjacent shaft 43 par-
allel to the shaft 18. The continuous wire 44
from said coil 42 is then passed through
suitable tension means 46.. ‘While any suit-
able type of tension means may be employed,
I preterably provide the speeific means about
to be described in which the tension may be
adjustably varied in a pre-determined man-
ner. ' The wire 44 from the coil 42 in the em-
bodiment shown is ﬁrst led substantially ver-
tically downwardly and then bent at substan-
tially right angles as at 48 by means of the
spring loop 50 into the teénsion means 46.
Said means includes the lower roller 52 re-
volvably mourted in an extension 54 of the
The arm 56 is pivotally mounted as
at 58 so as to project forwardly. from said
pivot point thereof. Said arm-56 has the
upper roller 60 revolvably mounted therein
so as to depend therefrom over the lower
roller 52. The spri’no 62 is provided to nor-
mally urge the arm 56 away from its support
54. The arm 56 extends forwardly a consid-
erable distance and has its outer end grad-
nated as at 68. The weight 64 is adapted to
be adjustably hung through the medium of
the hook 66 on said graduated arm 56 to
vary the amount of tension exerted on the
upper roller 60 to vary the tension at which
the wire is fed to the mandrel 30.. T also
provide the adjustable guide tube 68 ad-
justably mounted through a channel 74 ex-
tending inwardly of said ‘support 54 and
retained in set position through the medium
of the set screw 76 and having an inner end
adapted to lead the wire into the nip between
the twotension rollers 52 and 60.
In order to guide the wire toward the
nandrel in the desired manner I provide the
p1t0h cam 78 which alse performs an addi-
tional function of imparting the desired pitch
to the wire in a manner to be deseribed. The
pitch cam 78 is secured to the front end 28

of said frame 12 between -the mandrel 30

and the tension rollers.. Said piteh cam 78
has an outer irregular top surface 80 pro-

vided with a-high point 82, in the embodi- .

ment shown: being curved. Said outer top
surface 80 of the plch cam terminates in an
inner end 84 substantially “djacent the cir-
cular path of the mandrel edge. Said inner
end 84 is, for a purpose to be descmbed lower
than the high point-82 of said outer top sur-
r end 84 is also, for a

mandrel when said mandrel is rotated to a
stibstantially horizontal position. Said piteh
cam 78 is also provided with an inner arcuate

“top portion 86 of substantially the curvature

‘of the circular

- gume or spring back to its set, position.

tion . sh ovm

3

path of the edge of said man-
drel, termmatlnor at a pomt substantially
below the vertlcal position of the mandrel
at the inner end 88.

In order to hrmly retain the wire against
the side of the frame 12 as it is being wound
on the mandrel; I provide the retaining arm
90 adjustably mounted on the front end 26
of said frame above said pitch cam 78.  Said
retaining arm- 90 is adjustably mounted on
uald frame through the medium of the bolt

92 adjustable within the slot 94 in said arm
00 Said retaining arm 90 has the lower end
96 terminating subsiantml‘y near the inner

end 84 of the top outer surface 80 01 the piteh

cam and near the circular path of the mai-
drel edge; said lower end 96 is spaced from
the front face 26 of the frame 12 more than

the diameter of the wire to prevent the
wire from sliding out therefrom.” To retain

the continucusly fed wire 44 adjacent the
frame and inner end of the mandrel said re-
taining arm 90 is made adjustable in case
different size man drels or wires are employed

and ad)usmlen’c‘; of the arm 95 will have some
o‘femt in determining the oblique pitch of
the wound wire.

For ease in understanding the operation of
the specific embodiment of my invention, I
will divide the description of the winding of
the wire into that of its each respective four

101t coils.  In Figs. 5 to 9 T have qttempted
ctlaoran‘mnhcﬂ‘y to show these steps.

Iig. 5 shows the mandrel in bUbSqublany

horizontal position with approximately one -

full coil wound thereon. In the description
T will refer to the half coils a, b, ¢ and d as
including both the sides ¢*, b* etc., thereof
and-the ends a?, b* ete. thereof.

Coil ¢ is formed by rotating the mandrel
from one subqtaaually horizontal posumn
through ahalf revolution to a horizontal posi-
tion substantially that of Tig. 5. When the
thus last formed half coil ¢ on the mandrel 30
assumes the substantially hevizontal position
shown in Fig. 5 I provide suitable means
adapted to abut the side ¢' of said half.coil
to compress it to a position lower than its
desired set position so that in use it wili as-

apparent that as the mandrel 30 jg rotated
from the vertical indicated position in Fig. §
namely a semi-revelution prios to that actual-

. “«
It is

(=]
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Iy shown, to the substantially horizontal Df‘bg

in Fig. 5, that
source of wire 5117)1\/1 ineiud?
of the half coil a,

ng the side a*
7131 be supported at two
points indicated in Fig. 7 mane]\‘ a semi-
revelution plim to that af' “‘lv shown:
;‘Lmdv at the top point 82 of the cuter top
surface 80 oT the cam 78 and at the opposite
mandrel edge 98 The means ploy to
bend the SU]( ot of the last immel half coil @
to more than its set position, inc 11(€: the

shaping arin 102 operable in a manner to b

the continuous
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mandrel 30 assumes a sub-
v horizontal position having a sub-
itindly flat lower end 104 bent to lie adja-
cent the front frame face 26 above the inner
end of the mandre! and to be moved from the
position indicated in Tig. 7 abutting the wire
44 as the mandrel moves from the position
indicated in Fig. 7 to the position shown in
5 to be depressed to bend the half coil
side a* downward, on the outer top surface of
the cam 78. Tha downward movement of
the side a! and wire 44 is limited by the inner
end 84 of the outer top surface 80 of the cam
78 which, as seen in Fig. 5, is substantiaily
above the adjacent edge 100 of the mancrel
when the meandrel assumes the horizontal
position. It is thus seen that the side ¢ of

Fig.

PRV
the wire 1s bent to a substantially more than
flat position so thatinuse it w une when
set, a substanlially flat pesition. Tt is

t L

AL SR
ot the wire
a

111 asst

shaping arm 102 durin
forming in the {inished
allel oblate sphercids having concave sides,
the substantially flat wire coil having substan-
tially flat paraliel sides asshewn or an oblong
shape having parallel convex sides and in the
claims I employ the word oblong %o inciude
any of these shapes whether the side #' is flat
or not, so long as the sides of the wire are
substantially parallel to adjacent sides in the
coil. It is apparent that the end @® of the
Iast formed half coil @ will be initially suita-
bly shaped by winding it around the mandrel
edge 98.

I will now describe the formation of the
next to the last formed half coil . After
the half coil ¢ is formed, as the mandrel 30
is revolved ancther semi-revolution, it is ob-
vious that the first formed half coil ¢ will
become the half coil  and that a new hali
coil @ will be formed in a manner herein
desceribed. Asstated, I provide the pitch cam
78 adapted to bend one end of each wire half
coil obliguely outwardly while the other end
is being firmly held to impart more than the
winding pitch namely the desired pitch to
the completed wire. The mandrel 30 is ro-
tated a quarter revolution from the position
shown in ¥ig. § to the position shown in Fig.
6. It is apparent that as the mandrel ap-
proaches a vertical position, the edge 98 will
T the inner end 88 of the pitch cam
78. In order to impart the desired pitch to
the wire, the outer surface 106 of the pitch

un is curved from the inner end 88 thereof
substantially adjacent the shaft end and man-
arel edge 98 when it assumes a vertical posi-
ticn to the front end 108 of the outer end 84
of the arcuaiely curved inner top surface 86
of the pitch cam 78 in an arc to provide the
desired pitch to the wire during its outward
travel on the mandre! in the formation of the

1,868,670

next to the last formed half coil & thereon.
As shown in Fig. 5, the outer edge 84 of the
inner arcuate top portion 86 of the pitch cam
78, terminates at a point approximately 20
degrees above the horizontal position of the
mandrel shown in Fig. 5. As the mandrel
rotates the end 02 of the half coil b of the wire
abuts the front curved surface 106 of said cam
and is forced outwardly through an arc of
pproximately 110 degrees until the end 52
passes from said outer surface 106. While
the end 0 of said half coil D is being urged
outwardly by the front surface 106 of the cam
78, the inner end ¢® of said half coil b is firmly
retained near the inner end of said mandrel
by the tension between the tension rollers and
edge 100 of said mandrel and also by the lower
end 95 of said retaining arm and thus the end
0* of said half coil b is forced outwardly while
the opposite end «* is firmly held in position
adjacent the inner end of the mandrel, thus
bending the wire obliquely outwardly to im-
part the desired pitch thereto. As the next
successive half coils ¢ and b are being formed,
the first formed hLalf coil becomes the half
coil ¢, ete.  Asthe side 5* thereof has already
been given an oblique set, it is obvious it will
merely travel outwardly as ¢* on the mandrel
30 as shown in Fig. 7. As the mandrel is
given a further semi-revolution, it is obvious
that successive half coils, @, b and ¢ will be
formed and that the fivst formed half coil will
become the half coil ¢ and will assume a posi-
tion in which it may be readily stripped from
the mandrel and bent toward the next formed
half coil ¢ in a manner to give the desired
set to the wire about to be explained.
Particularly in making very small wire, the
next to the last formed half coil b may be si-
multaneously stripped from the wire as the
pitch is being imparted thereto by the single
pitch cam 78.  However, particularly in mak-
ing heavy wire to impart very clearly the de-
sired degree of pitch, I have found it desir-
able to wind the extra half coils ¢ and  upon
the mandrel before stripping the first formed
half coil @ therefrom. For this purpose I
provide the stripper cam 112 preferably of
the general configuration of the pitch cam 78
and alzo secured to said frame with said pitch
cam 78 through the medium of the bolts 113.
The upper and lower surfaces of said stripper
cam 112 are preferably substantially parallel
and coineident with those of the pitch cam.
"The rear surface 116 of said stripper cam is
spaced from the front surface of said pitch
cam suiliciently to permit the oblique bending
of the wire. Said rear surface 116 also acts
to form with the front surface of the pitch cam
a guide-way to prevent excessive outward
movement of the end 6%  The front surface
118 of said stripper cam 112 near the inner
end thereof, is curved from the inner end 117
thereof substantially adjacent to the inner
end 88 of said pitch cam but spaced there-

70

80

85

90

95

100

105

110

115

120

130



10

T 50

1,896,870

from more than the diameter of the wire with
a greater degree of curvature than that of the
pitel cam, ending at the portion 121 of the
cam, not as-far out as the outer end 84 of
the 1rmer top surface 86 of the pitch cam, in
order io strip the end d? of the wire from the
pin 48 ef o point substantially before the
mandre}l ‘80 again-attains a horizontal posi-
tion. . 1t is thus apparent that after the sub-
stantially 60° vevolution -taking place as
shown between Tig. 6 and Fig: 7, that the end
d?is stripped from the pin 40* and due to the
inherent resiliency of the wire, wiil spring
downward. ‘ : :

" As stated; I'have provided means to bend

the stripped: end @* and side'd upwards as -

shown m Tig.-8 past the-opposite paraliel
gides ¢* and @* of the half-coils ¢ and a to
give to the end ¢® thereof a curvatire greater
than its:desired curvature in use so that in
use it will assume this desired curvature and
agsist in making the sides @, 0%, ¢t and @* of
the wire substantially parallel. - For this pur-
pose I provide the coil end curving arm 120
having a bifurcated uppei end 122 adapted
to-project upwardly as the mandrel’ again
approaches a horizontal position to strike the
side d* of the half coil 4 and bend it upwardly
through the open center portion 36 of said
mandrel, to bend the end ¢* more than the
desired ‘degree of curvature so it will assume
its set-position in use. -For this purpose, the
biturcated upper end 122 has the slot 124
therein substantially parallel to the frame

{ront:wall and the outer end of the mandrel.

Thus, when the mandrel is in-the position
shown in Fig. 7, the coil end curving arm
120 will be-raised so as to strike the resil-

iently lowered side d* of the half coil ¢ and
e

as- the mandrel moves from the position
shown in Fig. 7 to the position shown in Fig.
8, the coil end-curving arm 120 will be forced
upwardly to bend the side d* of the half coil
d upwardly through the open center por-
tion 36 of 'sald mandrel, past the pin 40
to give more than the desired degree of curva-
ture to the coil end ¢? retained on the pin 40
of the mandrel. Tt is then obvious that as
said plunger arm is again lowered on further
rotation of the mandrel, that the side @ will
come back to the approximately flat shape
desired in use and illustrated in Fig. 9.
‘While any means may be provided for ad-
vancing the shaping arm 102 and coil end
curving arm- 120 at the degired periods in
mandrel revolution, in the embodiment

shown; namely—when the mandrel 30 'is

around its horizontal position twice each cam
revolution in the formation of each respec-
tive half coil @, b, ¢, and d, in my preferred
embodiment I preferably construct said
means as foliows -—1 provide the upper and
lower front plungers 130 and 132 respectively
vertically slidable in guide-ways ‘184 and
186 respectively in the front end of said

5

frame 12. Said plungers 180 and 132 are
provided at their inner ends respectively with
sockets 138 ‘and 140 for detachably securing
therein the desired size shaping arm 102 and

coll end curving arm 120. Said arms 102

and 120 arve adjustable in said siots 138 and
140 respectively by medium of tire seb screws
142. - T also provide means to normally urge
said plungers away from said mandrel 30.
In‘my preferred embodiment said means

‘comprises the pins 144 projecting inwardly

from said plungers adapted to be urged out-
wardly by the springs 146 resting in -suit-
able sockets 148 in said frame. I'mount the
upper lever arm 150 and the lower lever arm
1562, both levers of the first class, respective-

‘Ly‘on the pivot bars 154 and 156 mounted cen-
trally transversely of the upper and lower

portions of said frame 12. -Said lever-arms

150 and 152 are levers of the first class and ¢

cach has a respective front end 157 and 158
adapted to adjustably abut the outer ends

‘of the respective plungers 130 and 182 re-

spectively. ‘Talso in suitable guide ways 160
and 162 vertically slidably mount the upper
and lower respective rear plungers 164 and
166 on the rear end of said frame 12 having
the inner ends 168 and 170 thereof adapted
to abut diametrically opposite points on said
elliptical cam 20. Said upper and Iower le-
vers 150 and 152 are provided with rear ends
172 and 174 respectively adapted to abut the
outer ends of the respective upper and lower
rear plungers 164 and 166. 1 provide the
bolts 178 in the front and rear ends respec-

tively of said levers 150 and 152 adjustable

within to abut the outer ends of said’ plung-
ers and it is obvious that the amount of move-
ment of said plungers and respective arms
may be varied by adjusting the length of the
inwardly projecting ends of said bolts 178.
It is thus apparent that with the elliptical
construction of the cam 20, said plungers 102
and 120 may- be advanced to an advanced
position adjacent the mandrel 80 -at two
periods of the cam shaft and mandrel cycles
of revolution namely as shown when the
mandrel approaches its horizontal position
in the manner described, thus causing the up-
per front plunger shaping arm 102 to strike
the upper surface of said last formed half
coil side ¢ to bend it downward hetween its
points of support on the pitch cam and op-
posite mandrel edge to bend it to the desired

configuration past its desired set configura- I

tion and said lower front plunger curving
arm 120 may- strike the ‘just stripped half
coil side d* to bend its inner end ¢* upward
through the open central mandrel portion 38

‘between said pins 40 and 40 t6 give the coil

end ¢* the desired set degree of configuration
twice each revolution as said mandrel is
around its- horizontal position. :

I have found that by varying the adjust-

ment of ‘the weight 64 on the arm 56 that 13
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the degree of tension may be varied to give
the desired oblique curvature to the sides ¢,

-ete., of the coil and the desired degree of curv-

ature of the ends a? etc., of the coils for wires
of different size and different degrees of re-
siliency.

It is apparent that I have provided not
only a novel apparatus for forming substan-
tially oblong wire coils but that I have pro-
vided a novel method of making wire coils
particularly those of oblong shape so as to
insure that they will assume the flat position
shown in Fig. 4* with the half coils @, b, ¢,
ete., thereof substantially parallel in use,
whether the sides o, b, ¢!, etc., are substan-
tially flat, concave or convex and that the
shape of said sides may be varied in a manner
hitherto explained by adjustment of the de-
pression of the shaping arm 102. As stated
hitherto the steps I believe novel include
the steps of imparting more than the wind-
ing pitch to the wire by bending it oblique-
ly outwardly on the rotating mandrel as it
is being formed, the steps particularly useful
in forming oblong shaped wire of bending
the sides thereof towards adjacent and even
past adjacent opposite sides to bend the ends
a?, 0%, ete., more than the desired set degree of
curvature to make said sides a?, 0%, etc., sub-
stantially parallel and of compressing each
half coil side at, 0%, ¢, etc., towards the op-
posite side I have also aided in shaping each
side of the coil to the desired shape, prefer-
ably to a point past the position it is desired
for it to assume in use so.that in use it may
assume the desired set position, and that by
the novel step I employ of using stripping
means to strip the coil from a short mandrel,
I have also been able to further facilitate
the manufacture of wire coil of this descrip-
tion.

I also believe that the pitch cam I employ
in combination with the rotating mandrel
is broadly new, the stripper cam is broadly
new and that the provision of a mandrel
having a hollow outer end to permit the bend-
ing of a wire side through it, is also broadly
new.

It is understood that my invention is not
limited to the specific embodiment shown or
methods described and that various devia-
tions may be made therefrom without depart-
ing from the spirit and scope of the append-
ed claims.

What I claim is: :

1. The method of making substantially ob-
long wire coil having spaced substantially
parallel coils which comprises forming wire
into a series of oblong coils by continuously
forming it under tension, imparting to each
coil as 1t is formed the desired pitch by bend-
ing it obliquely outwardly the desired
amount, compressing each half coil side be-
yond its desired set position fo cause it to
resiliently spring back to its desired flat po-
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sition to shape each side of the coil to the de-
sired shape and pressing each oblique half
coil transversely to the axis of the coil be-
yond its desired finished position to give the
desired set degree of curvature to each re-
spective half coil end.

2. The method of making substantially ob-
long wire coil having spaced substantially
parallel oblong coils which comprises form-
g wire into a serics of oblong coils by con-
tinuously winding it under tension, impart-
ing to each coil as it is formed the desired
pitch by bending it obliquely outwardly the
desired amount and pressing each oblique
half coil transversely to the axis of the coil

eyond its desired finished position to give
the desired set degree of curvature to each
respective half coil end.

3. The method of making substantially
oblong wire coil having spaced substantially
parallel coils which comprises forming wire
into a series of oblong coils by continuously
winding it under tension, imparting to each
coil as 1t is formed the desired pitch by bend-
ing it obliquely outwardly the desired
amount and compressing each half coil side
beyond its desired set position to cause it to
resiliently spring back to its desired flat
position to shape each side of the coil to the
desired shape.

4. The method of making substantially
oblong wire coil having spaced substantially
paraliel coils which comprises forming wire
into a series of oblong ceils by continuously
winding it under tension, compressing each
half coil side beyond its desired set position
to cause it to spring back to its desired flat
position to shape each side of the coil to the
desired shape and pressing each half coil
transversely to the axis of the coil beyond
its desired finished position to give the de-
sired set degree of curvature to each re-
spective half coil end.

5. The method of making substantially
oblong wire coil having spaced substantially
parallel coils which comprises forming wive
into a series of oblong coils by continuously
winding it under tension and compressing
each half coil side beyond its desired set
position to cause it to resiliently spring back
to its desired flat position to shape each side
of the coil to the desired shape.

6. The method of making substantially
oblong wire coil having spaced substantially
parallel coils which comprises forming wire
into a series of coils by continuously winding
1t under tension and pressing each oblique
half coil transversely to the axis of the coil
heyond its desired finished position to give
the desired set degree of curvature to each
respective half coil end.

7. In an apparatus for forming substan-
tially cblong wire coil, a revolvable oblong
mandrel having the center portion of one end
thereof open to form winding pins project-
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ing forwardly therefrom, means'to continu-
ously feed wire under tension to said man-

~drel, means to bend said wire as formed on

said mandrel towards the free end of said

mandrel to impart more than the winding

pitch thereto, means to compress each half
coil side as formed beyond its desired set posi-
tion to-cause it to spring to the desired shape,
and ineans to press each oblique half coil side
as one end thereof passes beyond the mandrel
end through the open center portion of said
mandrel to give the desired :set degree of
curvature to each respective haif coil end.
8. In an apparatus for forming substan-
tially oblong wire coil, a revolvable oblong
mandrel having the center portion of one end
thereof open to form winding pins projecting
forwardly therefrom, means to continuously
feed wire under tension to said mandrel,
means to bend said wire as formed on said
mandrel towards the free end of said mandrel
to impart more than the winding pitch there-
to, and means to -press each obligue half coil
side as-one end thercof passes beyond the
mandrel énd through the open center portion
of said mandrel to give the desired set de-
gree of curvature to each respective half coil
end. - .

9. In an apparatus for forming substan-
tially oblong wire coil, a revolvable oblong
mandrel, means to' continuously feed wire
under tension to said mandrel, means to bend
said wire as formed on said mandrel to-
wards the free end of said mandrel to impart
more than the winding pitch thereto-and
means to compress each half coil side as
formed beyond its: desired set position to
cause it to spring back tothe desired set
shape. :

10. In an apparatus for forming substan-
tially oblong wire, a revolvable oblong man-
drel having the center portion of one end
thereof open to form winding pins project-
ing forwardly therefrom, means to continu-
ously feed wire coil under tension to. said
mandrel, means to compress each half coil
side as formed beyond its desired set position
to caure it to spring back to the desired st
shape, and means to press each oblique half
coil side -as one end therdof passes beyond
the mandrel end through the open center por-
tion of said-mandrel to give the desired set
degree of curvature to -each respective half
cotl end. '

11. In an apparatus for forming substan-

“tially oblong wire coil,-a revolvable oblong

mandrel, means to continuously feed wire
under tension to' said mandrel; and means

.to compress each half coll side as formed be-

yond its desired set position to cause it to

spring back to the desired set shape,

12, In an apparatus for forming substan-
tially oblong wire coil, 2 revolvable oblong
mandrel having the center portion of one
end thereof open to form winding pins pro-

7

jecting: forwardly therefrom, means to con-
tinuously feed wire under tension to said
niandrel, and means to press each oblique
half coil side as one end thereof passes be-
yond' the mandrel and through the open
ceniter portion of said mandrel to give the de-
sired set degree of curvature to each respec-
tive half coil end. :

13. In an apparatus for forming substan-

tially oblong wire coil, a frame, a substan-

tially oblong mandrel rotatably mounted on
said frame, having the center portion of one
end thereof open to form winding pins pro-
jecting from each end thereof, means to con-
tinuously feed wire under tension to said
mandrel, & pitch cam shaped to abut each
wire half coil as it is being wound on said
mandrel and to force it outwardly toward the
free end of said mandrel to impart more than
the winding pitch thereto, means on said
frame to hold the opposite end of said half
coil while the outer end thereof is being
bent outwardly by said pitch cam to impart
the desired pitch thereto, a stripper cam at-
tached to said frame adjacent the free end
of said mandrel to strip one oblique end of
said cobliquely bent half coil from said man-
drel and at a pre-determined period of man-
drel revolution, a shaping arm, time con-
trolled means to advance said shaping arm

to a position to compress each coil flat side
IZ'I

“to the desired configuration at & pre-deter-

mined period in the mandrel revolution, a
coil end curving arm having a bifurcated end
and time controlied means to advance said
coll end curving arm to a position to bend said
oblique stripped - first formed  half - coil

‘through the center portion of said mandrel

to give the desired curvature to each coil end
at a pre-determined period of mandrel revo-
lution.

14. In an apparatus for forming substan-
tially oblong wire coil, a frame, a substan-
tially cblong mandrel rotatabiy mounted on

-said frame, having the center portion of one

end thereof open to form winding pins pro-
jecting from each end therect, means to con-
tinuously feed wire under tension to said
mandrel, a ‘pitch cam shaped to abut each
wire half coil as it is being wound on said
mandrel and to force it outwardly toward

the free end of said mandrel to impart more

than the winding pitch thereto, means on
said frame to hold the opposite end of said
half coil while the cuter end thereof is being
bent outwardly by said pitch cam to impart
the desired pitch thereto, a coil end curving
arm, having a bifurcated end and time con-
trolled means to-advance said coil'end curv-
ing arm to a position to bend said obligue
stripped first formed half coil through the
center portion of said mandrel to give the
desired curvature te each coil end at a pre-
determined period of mandrel revolution.
15. In an apparatus for forming substan-
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tially oblong wire coil, a frame, schstzm-
tially "f‘lonu mandrel votatably mounted o
said frame, means to conmwousi_y feed wrire
\mder tension to said manu U, a plich cam
shaped to abut each wire half coil as it 15 Le-
ing weund on seid m vnwm and to force it
outwardly towar d the free end of said man-
drel to impart more than the winding pitch
thereto, means on said frame to hold mc op-
posite end of said half coil while the outer
end thereof is bei ing bent ovtwarcuy by said
pitch cam to impart the desived pitch there-
to, a shaping 1d time controlled means
to advance said shup g arn to a position to
compress ca d‘ coil flat side to the desired con-
ﬁgumuou at a pre-determined period in the
mandrel revolution.

16. In an apparatus for founi“g substan-
tially oblong wire cml, a frame, a substan-
':Jl; (\bmpo mandiel rots moh, mounted on
ine, having U}e center portion of one
end thereot opeil {o form winding pins pro-
jecting from cach end thereof, means to con-
muovsp feed wire under tension to said man-
hu-. a shaping arm, time controlled means to
advance said shaping arm fo a position fo
compz ess each coil flat side beyond its desired
set position at o pre-determined period in the
mandrel revolution to cause it to spring to
the desired conhouratlon, a coil end curving
avi haviag a bifurcated end, and time con-

roiled means to advance said coil end curv-

to & position to bend first formed

through the center portion of said
mandrel to give the desired curvature to each
coil end at o pre-determined period of man-
drel revolution.

17. In an apparatus for forming substan-
tially oblong wire coil, a frame, a substan-
tie dlv obion(r mandrel rotatably mounted on
said fmme. means fo continuously feed wire
under tension to said mandrel,”a shaping
arm, and time controlied means to advance
said shaping arm to a position to compress
each flat coil side chonu its desiraed set posi-
tion at a pre-determined perlod in the man-
drel revolution to cause it to spring back to
the desired flat configur 111011

18. In an apparatvs for LOl'lan suostan-
tially oblong wire coil, a frame, 2 substan-
tially oblonfr mandrel rotatably mounted on
said frame, Lavmg the center portion of one
end thereof open to form Nivldan‘ pins pro-
jecting from each end thereof, means to con-
tinuously feed wire under tension to said
manm‘el a coil end curving arm having a
bifurcated end, and time cont ‘olled means to

advance said coil end curving arm to a posi-

tion to bend first formed hah coll through
the center portion of gaid mandrel to give
the desivred curvature to each coil end at a
pre-determined period of mandrel revolu-
tion.

19. In an apparatus for forming substan-

tially oblong wire coil, a frame, a substan-
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tially oblong mandrel rot atably mounted on
said frame, havm - the center portion of one
end thereof o pen To form w um;ng ping pro-
jecting from each end there ox, means te con-

tinuously feed wire under tension to said’

mandrel, a pitch cam shaped to abut each
wire half coil as it is being wound on sai

mandrel to impart more than the winding
pitch thereto, means on said frame to hold
the opposite end of said half coi
outer end thereof is being bent omwardly
oy said pitch cam to Pnpar‘b the desired pitch
thereto, a stlmpe*f cam attached to suid frame
adgacenu the free end of said mandrel to strip

one oblique end of said oomla"’; our&; half

coil from said mandrel end at a pre-deter-
mined period of mandrel revoiution, a coil
end curving arm having o bifur cae@d end,
and time controlled mez s to advance said
coil cnd curving arm to a & position Lo bend
said oblique str‘ppcd fivst formed half coil
through the center portion of said mandrel
to give the desired curvature to each coil end
at a pre-determined period of mandrel revo-
lution.

20. In an apparatus for forming substan-
tially oblong wire coil, a frame, a substan-
tially oblong mandrel rotatably mounted on
said frame, means to coumnuouglv feed wire
under tension to said mandrel, a pitch cam

shaped to abut each wire half coil as it is
being wound on said mandrel and to force
it cubtwardly toward the fres end of said

manarel to nnpart move than the
piteh thereto, means on said frame to hold the
opposite end of said half coil while the outer
end thereof is being bent outwardly by said
pitch cam to impa art the desired! pucn there-
to, a stripper cam attacl‘eu to said frame ad-
jacent the free end of said mandrel to strip
one oblique end of said obliguely hz:l“
coil from said mandre! end at a pre-deter-
mined period of mandrel revolution, a shap-
ing arm, and time controlied means to sd-
vance sald shaping arm to a positicn to com-
press each coil flat side to the desired con-
figuration at a pre-determined period in the
mandrel revolution.

21. In an apparatus for form

N4
RO

tially oblong wire coil, a fl“"l 2 s:ﬂ’xs‘mu-
tially oblonO' mandrel rotatably founted on
said frame, }fwmo the center porticn of one
end thereof open to form winding pins pro-
jecting from each end horﬂow means to con-
tinuously feed wire under tension to said
mandrel, a strmpor cam ‘*‘ctucue“ o said

frame qd]acenb me free end m | mandrel
to strip one end of each half coil from said
mandrel end at a pre- dhummnd period of
mandrel revolution, a shaping arm, time con-
trolled means to advance said “sh 1aping arm to
a position to compress each coil flat, side to
the desired configuration at a pre-determined
period in the mandrel revolution, a coil end
curving arm having a buurcwted end, and
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time controlled means to advance said coil
end curving arm to a position to bend said
stripped first formed half coil through the
center portion of said mandrel to give the
desired curvature to each coil end ‘at a pre-
determined period of mandrel revolution.
22. In an apparatus for forming substan-
tially oblong wire coil, a frame, a substan-
tially oblong mandrel rotatably mounted on
said frame, having the center portion of one
end thereof open to form winding pins pro-
jecting from each end thereof, means to con-
tinuously feed wire under tension to said
mandrel, a stripper cam attached to - said
frame adjacent the free end of said mandrel
to strip one end of each half coil from said
mandrel end at a pre-determined period of
mandrel revolution, a coil end curving arm
having a bifurcated end; and time controlled
means to advance said coil end curving arm

to a position to bend said stripped first

formed half coil through the center portion
of said mandrel to give the desired curvature
to each coil end at a pre-determined period
of mandrel revolution.

23. In an apparatus for forming wire coil,
a .revolvable substantially oblong mandrel
having the center portion of one end thereof
solid and the center portion of the other end
thereof open to form winding pins projecting
forwardly therefrom.

In testimony whereof I affix my signature.

ARTHUR H. GARST.



