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1

This invention relates to a coil forming ma-
chine and more particularly to a coil forming
machine used in forming & coil for insertion in
the slots of an electric motor or dynamo, but not
necessarily so limited.

An object of this invention is to provide a coil
former that spreads the coil to the proper width
and twists the sides of the coil so as to have the
proper curvature to fit radially disposed slots and
at the same time retain the ends of the coils in
the proper angular relation, which coil former
operates efficiently from any suitable source of
power, in that it may be hand driven, pheumati-
cally driven, hydraulically driven or electromag-
netically driven. The coils that are formed are
uniform as g finished product, resulting in econ-
omy of production and ultimate insertion.

Other objects and advantages reside in the
construction of parts, the combination thereof

and the mode of operation, as will become more :

apparent from the following description.

In the drawings,

Figure 1 is a perspective view of the coil form-
ing machine showing a coil in the process of
formation.

Figure 2 is a cross sectional view taken sub-
stantially on the line 2—2 of Figure 3, with parts
broken away.

Figure 3 is a cross sectional view taken sub-
stantially on the line 3—3 of Figure 2, with parts
broken away.

Figure 4 is a cross sectional view taken sub-
stantially on the line 4—4 of Figure 2.

Figure 5 is another cross sectional view similar
to Figure 4, showing the coil-gripping fingers in
retracted position.

Figure 6 is a side elevational view of the coil be-
fore it is expanded.

Figure 7 is a fragmentary cross sectional view
of the coil-engaging members holding the coil
in readiness to be expanded.

The coil forming device includes a pair of
brackets (0 adapied to be rigidly secured to a
work table or work bench or any other suitable
stand or support. The brackets 18 support a
rail 12 forming the main support for the device.
This rail {2 supports a transversely disposed bar
or rail i4. The bar 14 is attached to the rail 12
in any suitable manner, as for example, by weld-
ing. 'The rail i2 and the bar 14 cooperate to
form the frame structure for the coil forming
device. The coil forming device includes means
for expanding the sides of the wire and for twist-
ing the sides of the wire into proper angular re-
lation. In addition thereto, the coil forming de-
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2
vice includes a pair of end-supporting floating
devices that hold the ends of the coil in proper
angular relation.

The coil-expanding means will now be de-
seribed, and includes a pair of bracket members
15 mounted for reciprocatory movement upon the
bar 14 which forms sides therefor. One bracket
member 16 is mounted on one side of the rail
12 and the other bracket member (6 is mounted
on the other side of the rail 2. Each bracket 16
is provided with an upwardly directed cylinder
head portion 18 provided with a suitable opening
for a piston rod Z6. The piston rods 20 extend
from one side to the other and are fixedly se-
cured to the brackets 22, one on either side, sup-
ported in any suitable manner upon the rail 12
and the bar i4. The piston rod 20 has a piston
24 mounted on either end, only one of which has
been shown, each piston 24 being located in a
eylinder 26 closed by a cylinder head 28 secured
to the cylinder head portion I8 by suitable bolts
30,

Each of the brackets 16 is also provided with
g pair of laterally disposed arms 32 terminating

5 in upwardly directed extensions or arms 34. The

upwardly directed extensions 34 are provided
with apertures or holes receiving the round ends
86 of square rods or bars 38.

Each of the rods 38 has adjustably mounted
thereon expansion brackets 40. When the ex-
pansion brackets have been adjusted into posi-
tion, they are held in such position by suitabie
set screws 42. A bifurcated coil-engaging exten-
sion or furcation 44 projects towards the center
of the machine and constitutes a first jaw of a
coil holding device. As may best be seen by re-
ferring to Figure 3, the extension 44, to the right
of Figure 3, is on a higher level than the extension
44 to the left of Figure 3. This arrangement per-
mits a coil of wire 56, having a contour like that
shown in Figure 5, with the loops or convolutions
of wire all lying in a common plane, to be posi-
tioned in the extensions 44, as shown in Figure 6.
This is the initial position of the device. The
sides of the coil 56 are clamped in position by coil-
engaging fingers 52 or 54, as the case may be.
The fingers 52 and b4 are integral and pivoted at
56 to a plunger 58 connected by universal joint to
a tubular joint 80 receiving a threaded rod 62
connected to a link 84 actuated by a lever 6B
pivoted at 68. The fingers 52 and 54 thus form
a second jaw of a coil engaging device which is
complementary to the first mentioned jaw 44, as
best indicated in Figures 4 and 5 of the drawing.
The complementary jaw, which includes the coil
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engaging fingers 52 and 54, is removable relative
to the jaw 44 in an angular direction relative to
the sides of the coil, whereby both the vertical
and horizontal sides of the coil are firmly gripped
in response t0 movement of the plunger 58 in the
angular direction.

As may be best seen in Figures 4 and 5, when
the lever 66 is in the position shown in Figure 5,

o]

the fingers 52 and 54 are retrac;ted. in readiness _

to grip the. s1des of the wire. By actuating the
lever 88 in the position shown in Figure 4, the
finger 54 is actuated against the side of the coil
and the finger 52 engages the top of the coil, as
shown in the full line position. If the fingers 52
and 54 are actuated into the dot-dash. position
shown in Figure 4, the finger 52 will engage the
side of the coil and the finger 54 will’ éngage the
bottom of the coil.
against the furcations of member 44.
16 is used in holding the lever 86 in the kinked
position shown i Figure 5. By this arrangement;
the fingers 5% and 5% may be held in the retracted
position out of engagement with the sides of the
coil. When the lever §6 is actuated into the posi-
tion shown in Figure 4, it is preferably actuated a
slight distance beyond dead center;, so as to lock
the-fingers in engagement with the sides of the
coil.

By separating the brackets or pulling the ex-
tensioris 34 on one side of the coil and the exten-
sions 34 on the opposite side of the coil laterally
in the opposite direction; the sides of the ¢oil are
extended. This is accomplished either pneu-
matically or hydraulically by supplying a fluid to
the cylinders 28 so as to cause the ecylinders to
move outwardly from the rail {2 to-separate the
sides of the coil.

However, it is not only necessary to separate

the sides of the coil; but it is alse necessary- to
impart an angular deflection of the coil, so-as to
cause the sides of the coil to be radially disposed
with respect to a common center. This common
center depends upon- the use to which the con is
t6 be put.

- The twist is imparted: to the sides: of the ¢eoil
by a link mechanism including a pair of aris, 86,
one for each of the rods 38. Each arm- 80 is
pivotally attached to a link-82 -conhected to a

These fingers clamp the coil
A spring

4 .
brackets or members 189, carried upon links 104
provided with a plurality of apertures {04. The
coil-engaging brackets {00 are provided with re-
movable screws or pins 106 that are passed
through the ends of the coil, extending mto suit-
able slots in the bracket 100,

In order to provide a support for the brackets
100 and the links 182, a pair of supporting mem-
bers.i116 and 112 are pivotally mounted to the link
102 and pwotally mounted to a sliding support
114 moun{ed upon the rail 12. Suitable rollers
116 may be used for engaging the top and bottom -

" sides of the rail 12 so as to permit the sliding

25

supperts |14 to move away from and toward each
other in response to movement. of the coil. Suit-
able stops 18 may be used in limiting the move-
ment. of the sliding supports |14 towards each
other. These stops |18 are adjustably mounted
upon member {2 and held in adjusted position by
su1tab1e set screws 120.

By properly adjusting the stops 1 IB these stops
may be-used in imparting & curvature to-the énds
of the-coil. ' This-is accomplished by members- 114
engaging members F8-before the coil Was-béen
completely expanded. Then; as the coil continves

" to be expanded, members-¥14 eannet roll towards
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Tever 84, pivoted at 86 to a bracket 88 integral'with . -

the cylinder head 28. The lever 84 terminates in
@ portion 90 that moves in-a path of an adjusting
screw 92 threadedly engaging a bratket 9% fixedly
secured to a’ slotted guide 8% that. is adjustably

molunted upon the cross bar i4, andlocked in posi=

tion by a set scréew §1.. The guidée §5 ‘may be
adjusted with respect to the bar 14 and provides
a limit for the outward movement of the bracket
16 and the parts carried theréby. Asthe eylinders
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2§ advance outwardly from the center; the Iinks -

82and the lever 84 are held in the position showii
1n Figure 3 by suitable spririgs 96 until the end

portion’ 80 of the lever 81 engages the screw 92,
at which time the lever 84 is rotated about the
pivot 88, causing the link 82 to be pulled ‘outwardly
more rapidly than the extension 34, thereby oscil-
lating each of the rods 38 and with them. the
brackets 80, 50 as to impart a twist to the sides of
the coil.” Theé degree of twist is determmed by the
adjustment of the serew 82.

Although the sides of the coil are expanded and
twisted into the desired contour, it is qulte ‘de-
§irable to. hold the ‘eénd of the ¢o6il in &4 common
plane, which incidentally happens to bé the omgl-
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nal plane: "This has heen accomplished by & baif

of " floating supports including coil-etigaging

_80located on one side of the ceiter. The-o]

each other on-the rail 12; but instéad; the sup-
porting: membels or lnks +10:and 112 pivoted %o
the sliding supports 14 will oseillate aboutt the.
pivobal connection to members 44, théreby: caus=
ing-link 102 and with it coil-engaging brackets 100
to raise-upwardly-through an arc of & eirels. - Ak
members 180 aré raised upwardly, the ends-of the
coﬁs are ralsed up'wardly, so-that the ends of the

of the ccn}s This' may be desuable in formmg
certain types of coils where-it is ecessary to pro-
vide & central clearatice under the ends of the
coils;

#odel. of operation

Before inserting a.coil 1nto the ¢oil forming
machine, the brackets 16 are advancing towards
the center of the machine; so that the eoil-én-
gaging extensions or furcations 44 and the coil~
engaging fingers. from the brackets located ot the
opposite sides will eXtend beyond the center of
the machine. A flat. coil of wire 50, is then ready
t0.be insérted so that:one side.is engaged by the
toil-engaging extensions or furcations. 44 and the -
fingers 62 or 54.as the case may be, of the brackets

side of the coil 15 ‘engaged by the. coil- enga,gmg
extensmns or furcations 44 and thé fingers,. 52 or
54, ds the case may be, mounted on the brackets
40 located on the opposite side of the center of
the machine, The ends of the. coils. are insérted
into the coil-holding members (00° and. held. in
nosmon By ihserting the pins or screws | 18

'The ‘actuating fluid is then supplied: in tﬁe’_
cavity located between each piston and. the cylin-
der head 28, 5o as. to. eause the cylinders 286, to
spréad the brackets 16 and with.i them the. brackets
lﬂ] The smles of’ the coil a,re then pulled laterally

K1) move towards the center.. Wheén the cyhnders
approach the end of their movement, the ends 90
of the levers 84 ate eéngaged by the. screws. 92 5o
as 0. oscillate the bats 38 and with them the
Brackets 48 so.3s to.impart a. twist.to.the; sides, of
the coll, At'the same:time, the coii- -holding mem-
bets 108 have been meved towards:the centér. and
may have been. taised so-as to. deflect, the ends.of
the coi upwax‘dly, to théreby impart the proper
CONtOUT to the co11 ‘When this operation has been
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completed, each bracket 16 may advance towards
each other slightly, so as to permit easy removal
of the formed coil, which may be removed by re-
moving the pins {06 and releasing the fingers 52
and 54 by oscillating the lever 66 into the position
shown on the right hand side of Figure 3. After
the coil has been removed, the machine may again
be adjusted into “home” position for the loading
of another coil to be expanded.

Although the preferred embodiment of the de-
vice has been described, it will be understood that
within the purview of this invention various
changes may be made in the form, details, pro-
portion and arrangement of parts, the combina-
tion thereof and mode of operation, which gen-
erally stated consist in a device capable of carry-
ing out the objects set forth, as disclosed and
defined in the appended claims.

Having thus described my invention, I claim:

1. A coil spreading device for use in spreading

a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, said device including floating means for
supporting the ends of the coil, a pair of car-
riages mounted for movement in opposite direc-
tions and located on opposite sides of the coil,
two pairs of brackets pivotally mounted upon the
carriages, there being one pair of brackets
mounted upon one carriage and the other pair
of brackets mounted upon the other carriage,
means mounted upon the brackets for clamping
the sides of the coil to be formed, means for
actuating the carriages in opposite directions
away from the plane of the coil so as to pull the
sides of the coil laterally, and means for oscil-
lating the brackets with respect to the carriages
so as to deflect the sides of the ceoil so that the
sides of the coil are radially disposed with respect
to a common axis,

2. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially di-
rected slots arranged in angular spaced relation,
said device including floating means for support-
ing the ends of the coil, a pair of carriages mount-
ed for movement in opposite directions and lo-
cated on opposite sides of the coil, coil-engaging
means mounted upon each of the carriages, said
coil-engaging means being mounted for oscilla-
tory meovement, the coil-engaging means mounted
upon one carriage clamping one side of the coil
and the coil-engaging means mounted upon the
other carriage clamping the other side of the
coil, means for actuating the carriages in opposite
direction from the plane of the coil so as to pull

the sides of the coil laterally, and means for oscil-

lating the coil-engaging means so as to twist the
sides of the coil so that the sides of the coil upon
being formed will lie in intersecting planes.

3. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, said device including a pair of movable
floating means for supporting the ends of the
coil, a pair of carriages mounted for movement
in opposite directions and located on opposite
sides of the coil, coil-engaging means mounted
upon each of the carriages, said coil-engaging
means being mounted for oscillatory movement,
the coil-engaging means mounted upon one car-
riage clamping one side of the coil and the coil-
engaging means mounted upon the other carriage
clamping the other side of the coil, means for
actuating the carriages in opposite direction
from the plane of the coil so as to pull the sides
of the coil laterally, means for oscillating the
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coil-engaging means so as to twist the sides of the
coil so that the sides of the coil upon being formed
will lie in intersecting planes, and said pair of
movable floating means engaging the ends of
the coil, said movable means being mounted for
movement towards and from each other without
orientation so as to hold the ends of the coil in
a common plane.

4. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, said device including floating means for
supporting the ends of the coil, a pair of carriages
mounted for movement in opposite directions
and located on opposite sides of the coil, two pairs
of brackets pivotally mounted upon the carriages,
there being one pair of brackets mounted upon
one carriage and the other pair of brackets
mounted upon the other carriage, means mounted
upon the brackets for clamping the sides of the
coil to be formed, pneumatic means for actuating
the carriages, said pneumatic means including a
pair of pistons and a pair of cylinders, there being
one piston and one cylinder for each carriage
cooperating to actuate its carriage, and means for
oscillating the brackets with respect to the car-
riages so as to deflect the sides of the coil so that
the sides of the coil are radially disposed with
respect o a common axis.

5. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially
direoted slots arranged in angular spaced relation,
said device including floating means for support-
ing the ends of the coil, a pair of carriages
mounted for movement in opposite directions and
located on opposite sides of the coil, coil-engaging
means mounted upon each of the carriages, said
coil-engaging means being mounted for oscil-
latory  movement, the coil-engaging means
mounted upon one carriage clamping one side of
the coil and the coil-engaging means mounted
upon the other carriage clamping the other side
of the coil, pneumatic means for actuating the
carriages, said pneumatic means including a pair
of pistons and a pair of cylinders, there being one
piston and one cylinder for each carriage co-
operating to actuate its carriage, and means for
osecillating the coil-engaging means so as to twist
the sides of the coil so that the sides of the coil
upon being formed will lie in intersecting planes.

8. A coil spreading device for use in spread-
ing a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, said device including floating means for
supporting the ends of the coil, a pair of car-
riages mounted for movement in opposite direc-
tions located on opposite sides of the coil, two
pairs of brackets mounted upon the carriages,
there being one pair of brackets mounted upon
one carriage and the other pair of brackets
mounted upon the other carriage, and a plurality
of toggle means cooperating with portions of the
bracket means for clamping the sides of the
coil, each of said toggle means including a mem-
ver terminating in a pair of finger-like exten-
sions one of which engages the side of the coil
and the other engages the edge of the coil.

7. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially di-
rected slots arranged in angular spaced relation,
said device including floating means for sup-
porting the ends of the coil, a pair of carriages
mounted for movement in opposite directions and
located on opposite sides of the coil, two pairs of
brackets pivotally mounted upon the carriages,
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there being one pair of brackets mounted upon
one carriage and the other palr of brackets
" mounted upon the other carriage, means mounted
upon the brackets.for clamping the sides of the
coil to be formed, means for actuating the carri-
ages in opposite directions away from the plane
of the coil so as to pull the sides of the coil
laterally, and means mounted in the path of
movement of the carriages for oscillating the
brackets with respect to the carriages so as to
twist the sides of the coil from the original plane
thereof.

8. A coil spreading device for use in spreading
a. flatly - wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, said device inecluding floating means for
supporting the ends of the coil, & pair of carri-
ages mounted for movement in opposite direc-
tions and located on oppesite sides of the coil,
coil-engaging means mounted upon each of the
carriages, said coil-engaging means being
mounted for oscillatory movement, the coil-en-
gaging means mounted upon one carriage clamp-
ing one side of the coil and the coil-engaging
means mounted upon the ether carriage clamping
the other side of the coil, means for actuating the
carriages in opposite direction from the plane
of the coil so as to pull the sides of the coil
laterally, and means mounted in the path of
movement of the carriages for oscillating the
brackets with respect to the carriages 50 as to
twist the sides of the coil from the original plane
thereof.

9. A coil spreading device for use in spreading
a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced relation,
said device including a pair of carriages mounted
for movemeant in opposite directions and located
on opposite sides of the coil, coil- -engaging means
mounied upon each of the carriages, said coil-
engaging msans being mounted for oscillatory
movement, the coil-engaging means mounted
upon one carriage clamping one side of the coil
and the coil-engaging means mounted upon the
other carriage clamping the other side of the
coil, means for actuating the carriages in oppo-
site direction from the plane of the coil so as
to pull the sides of the coil laterally, means
mounted in the path of movement of the.carri-
ages for oscillating the brackets with respect. to
the carriages so as to twist the sides of the coil
from the original plane thereof, and a pair of
movable means engaging the ends of the coil
for supporting the same, said movable means
being mounted for movement towards and from
each other without orientation so as to hold the
ends of the coil in a common plane.

10. In a coil spreading device for use in spread-
ing a flatly wound coil so as to fit into radially
directed slots arranged in angular spaced rela-
tion, a support, first means carried by said sup-
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pert for supporting the ends of the cofl;:a pair
of carriages mounted on said suppert. for move-
ment in-opposite diréctions and:located on eppo-
site sides of the cpil, bracket means mounted
upon the earriages, and a: plurality of clamping
means cooperating with portions of the bracket
means for clamping the sides of the coil, each -
of said clamping means including a coil engaging
member terminating in a pair of finger-like ex-
tensions, one: of which engages the side.of the
coil and the other of which engages the edge of
the. coil, each: of said- clamping means including
means for actuating said coil engaging member
at an obtuse angle.to the sides. of the coil engaged
thereby.

11. In'a coil spreading device for use-in spread-
ing a flatly: wound.eoil so as-to.fit into radially-
directed slots arranged in’ angular spaced rela-
tion, a coil engaging clamp comprising first means
for engaging two adjacent sides of said coil, sec-

ond means including a member terminating in . .

a pair ef finger-like exfensions for engaging the -

opposite sides of said coil, and a single actuator

for moving said member at an obtuse angle to .

the sides of the coil and into engagement with
said coil whereby one of said finger-like exten-’

sions engages one side of said coil and the other
of said finger-like extensions engages an ad-
jacent side of said coil.

12. In a coil spreading device for use in spread-
ing g flatly wound coil, a coil supporting braeket
having a pair of fingers for engaging inner and
bottom surfaces of said coil, & complementary
member terminating in a pair of finger-like ex-
tensions, one of which is adapted to engage
the top side of said coil and the other of which
is adapted to engage the outer side of said coil,
and means for aetuating- said complementary
member at an obtuse angle relative to the sides .
of said coil so as to ecause said 0011 to be gnpped i
by said fingers.

13. In a coil spreading deviee, a coil engaging
jaw inecluding a portion having two: coil engaging
surfaces arranged at right angles to one another
for engaging two sides of said coil, a second jaw
having complementary surfaces a-l‘ranged at right
angles for engaging the two opposite sides of said
coil, and means for supporting said second jaw
for movement in a direction toward one corner
of said coil whereby said coil may be gripped
between sald jaws. '
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