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UNITED STATES

PATENT OFFICE.

ALVIN J. FATHAUER, OF CLEVELAND, OHIO,

" COTL-FORMING APPARATUS:

‘Appliéation, filed. December 23,‘1.920‘.‘ Serial No. 432,701,

To all whom it may.concern : S

Be it known that I, Arvin J. FATHAUER,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and

State of Ohio, have invented a certain new.

and useful Improvement in Coil-Forming
Apparatus, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings.

This invertion relates to the manufacture
of coils for dynamo-electric machinery and
has for its general object the provision of

simple, inexpensive and compact apparatus-
by means of which coils of a great number
5 of shapes and sizes may be formed for arma-

tures and field windings. Machinery of this
nature. consists essentially of - cylindrical,
slotted members, the slots receiving coils of
special sizes and shapes, which ave formed
outside the wmachine and subsequently ap-
slied thereto. Usually these coils approxi-

mate in form irregular hexagons and they

are generally formed by first winding the
wire into a plain oblong coil, and afterwards
displacing the different parts of such coil so
as. to produce the particular conformation
desired.  However the devices heretofore em-
ployed for this purpese have generally been

- complicated; expensive, and capable of only
a small number of adjustments, wherefore.

it is the object of the present inveantion to
provide an apparatus which, shall be simple,
inexpensive, and capable of a great range of

adjustments so that by its use manufacturers,

and repairers can readily make or repair
practically all kinds and sizes of these ma-
chines. Subsidiary objects ave the provision
of a new and improved type of clamp for
holding the wire; the provision of new and
improved expedients for relatively inclining

“the two sides of the coils the provision of im-

proved expedients for adjusting the width
nd advan-
tages of the invention will becorne apparent
as this description proceeds. o N
In the drawings accompanying and form-
ing a part of this application, I have illus-
trated one embodiment of my invention,
wherein Fig. 1 is a perspective view of the
complete machine showing 2 newly wound
coil in place ready for forming; Fig. 2 1is a
similar view of the same machine but show-
ing the parts separated and the coil formed;

Fig. 3 is o central vertical section through

the parts shown in Fig. 1 showing the ma-

chine prior to forming the coil; Fig. 4 is a-
central vertical section through the same ma-
chine showing the parts separated as in Fig.
2; Fig. 5 is a top-plan. view of the macliine
with the parts in the.position which they
occupy in Iig. 85 Fig..6 is a top plan view
of one of the clamps showing the latch
closed; Iig. 7 is a sectional view of one of
the clamps; Fig., 8 is a perspective. view of

‘the wire coil prior to forming; and Fig. 9 is
a_perspective view. .of the same coil after:

forming. . o
-Describing the parts by reference charac-
ters, 1 and 2 represent a pair of parallel sup-
porting rods, one of which is mounted so as
to- be mowvable bodily toward and from the

other rod,. thig being most. conveniently ef-

fected by pivoting the same upon an axis
which is parallel to-both rods. The rod. 1.is
shown as horizontal and is here mounted in
d- position by the rigid uprights 3—3

which rise from the ends of the base 4. The.

other rod is carried by the branching arms
5-—b of the bracket 6 which is pivoted upon
the horizontal pivot shaft 7 carried by the
brackets 8—8 that project frem the base.
In operation the base 4 is preferably applied

tothe top of a table or pedestal 9, the brack--

ets' 88 projecting. forwardly past the edge

of the same as shown.in Tigs. 8 and 4.
Projecting rearwardly from the bracket

6 at a point adjacent the pivot shaft is a

rigid: arm, 12, to the end of which is secured -
the weight 13. The length of this arm, and

the magnitude of the weight are so chosen
relatively to the weight of the bracket. and
its attached. parts that when the bracket is

~in upright position, as shown in. Fig. 8 the

center of gravity will fall at the rear of the
shaft 7, thereby retaining the bracket in its

aupright position, and when the bracket is in

the inclined position illustrated in Tig: 4 the
center of gravity of the same will fall outside
of the pivot shaft 7, thereby holding the

" bracket in that position also. At a point be-

tween” the bracket and weight the arm 12 is
formed with a recess in which is pivoted the
rocker 14, a part of which comprises a sleeve
15; and. pivoted t0 the base 4 at the point
16'is a threaded holt 17 passing through said

“sleeve and ' having at its upperend a stop nut

18 by which the swinging movement of the
bracket is- limited. Tt will be understood

that other countervailing devices can be em-. =
‘ S o110

ployed.
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Secured to cach of the vods 1, 2 and ad-
justable therealong arve a pair of coil-receiv-
ing clamps indicated generally at 20—20,
which may be of any suitable or convenient
type, bue according to my preferred species
are constructed as follows.

Each of the present clamps comprises a
cast-metal  base-part, an adjustable jaw-
member, a latch, and a handle. " The base
part comprises an apertured portion 21
adapted to be gripped upon its rod by the
tangent screw 22, there being a flat topped
portion 23 projecting towards the clamp
carried by the other rod and terminated by
the upstanding rigid jaw 24 whose inner face
is square and whose outer face is rounded.
Adjustably secured to the upper flat face

of this part is the movable jaw member
25 having its working face parallel to the

working face of the fixed jaw 24 and also
vertically slotted as shown at 26 for the
reception of the latch 27. This latch con-
sists of a curved metal member, pivoted at
one end to a pin 28 carried by a flange 29

5 which projects rearwardly from the part

21; the forward end of the latch swings just
inside the fixed jaw 24 and into the slot 26
of the jaw 25 as shown in Fig. 4, so as
to retain in place any coil of wire embraced
between said jaws. The handle comprises
a body portion 80 and two legs 81—381 which
straddle the latch 27 and are pivoted at the
point 32 to the flange 29. Carried by the
handle is a spring-pressed plunger 38 which
rides upon the top of the latch. When the
handle is in the position shown in Fig. 4,
this plunger, pressing upon a portion of the
latch forward of its pivot, holds the same
in closed position, but when the handle is
swung rearwardly as shown in Fig. 8 the
plunger engages a shoulder 34 carried by
the latch at the rear of said pivot, as a re-
sult of which said latch is opened and held
firmly in open position until the same is

5 manually restored.

In order to prevent these clamps from ro-

- tating upon the rods 1 or 2, which are pref-

55

60

erably cylindrical, I employ a spline 36
which may conveniently extend into the
space cut away for the tangent screw 29;
and in order to assist in adjusting these
clamps to measured positions along their
rods I have illustrated a rotatable shaft 87
carried by the uprights 3—3 immediately at
the rear of the rod 1 and provided at one
end with the crank 38. The opposite halves
of this shaft are formed with right-hand
and left-hand threads, respectively, as indi-
cated at 39—39* which are screwed in suit-
able holes in the flanges 29 so that as the
crank 38 is turned the two clamps approach
or recede from each other, maintaining
always equal distances from the middle of
the rod. The clamps which are carried by

5 the movable rod 2 are adjusted separately

43,
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in aceordance with the positions assumed by
the first clamps. -

This rod 2 is also preferably pivoted about
an_axis other than the pivot shaft 7, in
order to adjust the pitch of the coils. In
the present embodiment this rod is merely
pivoted upon its own axis in the sockefs
formed in the ends of the arms 5—5, and
its movements are preferably effected, lim-
ited, and adjusted as follows. Rigidly se-
cured to the middle of this rod is a yoke
member 40 having at the one side a depend-
ing lug 41 and at the opposite side a for-
wardly projecting handle 42. The bracket
6 carries an upstanding finger 43 which
projects between this Ing and handle in such
wise that when the movable bracket is up-
right and the lug 41 engages said finger

-as shown in Fig. 8 the curved outer face of

one clamp jaw 24 will project beneath the
complementarily curved face of the corre-
sponding jaw of the opposite clamp.  Ad-
justably threaded in the handle 49 is a screw
45 which limits the rocking of the rod in
the opposite direction as shown in Fig. 4,
its end engaging the outer face of the finger
By this rocking movement added to
the spreading movement T am enabled to
reproduce the spread and pitch of coils made
by practically all other machines. '

For operating this coil former I pref-
erably provide a treadle 50 carried by a
suitable floor bracket 51 and connected to
the handle 42 by means of a suitable drag-
link 52, preferably including a turn-buckle
53 to permib the necessary adjustment. It
will be noted that the first effect of depress-
ing the treadle will be to rock the rod 2 about
its ‘independent pivot by an amount per-
mitted Dy the adjustment of the screw 45,
after which the entire bracket will be drawn
to the position illustrated . in Figs. 2 and
4. 46 denotes a lock nut for holding the
adjustment of the stop screw 45. Tt will
be understood that the rocking movement of
the rod 2 may take place about some axis -
other than its own, within the requirements
of this machine, although the construction

I have illustrated is the simplest and most .

practical. T have illustrated a simple de-
vice for holding the treadle yieldingly in ele-
vated position so as to prevent the weight
of the freadle and its drag-link from rock-
ing this rod outwardly during the time that
the apparatus is in closed position as shown
in Iig. 3. The means here illustrated con-
sists of a cord 54 and counterweight 55,
the cord running over a pulley 56 which is
attached to the underside of the table on
which the apparatus rvests, The effect of this
counterweight, or other means, is so chosen
as merely to overcome the weight of the
parts sufficiently to hold the rod 2 in the
position described, but without restoring
the bracket and its attached parts to their

70

75

80 .

90

100

105

110

120

125

1360




10

15

20

25

35

1,435,984

upright positions after the same.has once
been depressed. This counterweighting in-

fluence’ accordingly operates. only in. con-.
junction with the rocking effect of this shaft’

and is typical of numerous other devices and

expedients which could be employed to ac-

complish the same result. S
The pivot shaf 7 is preferably made of
considerable length so as to project horizon-

tally at each side of the machine and-shid-

ably mounted thereon are'a pair of brackets
60—60 to which are pivoted the upright

arms 61—61.. Jn the present embodiment
each of these brackets consists of a U-shaped
member having its sides 62 apertured for-

the reception of the shaft, accidental longi-
tudinal movement of the brackets being pre-

vented by means of collars' 63—63 claimped:

to the shaft between the sides.. Secured to
the upper ends of the arms 61—61 are the
end-clamps which here consists of a semieir-
cular, -flat, base-plate 65, having at its
straight margin a right angled jaw 66, in
combination with a movable jaw 67 adjust-

ably clamped to the forward face of “said
base plate. With the arrangement described,
these jaws are preferably substantially up-

right when the: apparatus is incloged posi-

tion as shown in Fig. 8, although the pivotal’

connection between the brackets 60 and shatt
7 enables the end clamps to accompany the

spreading movement of the coil as indicated

in Fig. 4, while the arms 61—01, being
pivoted to the brackets upon axes perpen-
dicular to the rods, are enabled to approach
each other.as the coil is shortemed. The
base plates 65 are preferably secuved to the

Carms 61 in such.wise as to be adjustable

40°
twisted to different. angles if desired: but:

50

e
fel

.60

o -
(&1

through the arc ¢ shown in Fig. 4, thus en-
abling the end portions of the coil ‘to be

ordinarily these end clamps have no func-

tion whatever excepting fo - assist in the.

longitudinal  positioning  of the’ coil, inas-

much as ‘the stretching of the coil ofvitself

affords substantially the same configuration
as i obtained by the use of these clamps, wi-
less these clamps are used: in an inclined
position for such special purpose. In the

ordinary use of the machine 1t is customary .
to ‘remove one of these members together:

with the movable clamp-portion of the other

member, retaining only the base-plate as a-
measuring stop. A clieck pin 68 1s employed
to prevent these arms moving outy rardly bes

vond the vertical.

The wire is first wound in a plain oblong-

A

/Z“.,’

coil as shown in Fig. 8, with round ends
A and straight sides B, B, the latter:lying
in the same plane and spaced.slightly apasnt.
The terminals D D are brought out at the

proper points and in the proper number for
the coil in question, and the wires ave taped;:

clipped, or cemented together in any suitable

menner. One end of this coil is then applied”

very easily accomplished by

to one of the end-clamps, and the coil vocked:
downwardly so that its lower run will enter -
the movable side clamps and the. upper run . :
will “enter the fixed side clamps: - This Is "
reason “of the: 70
the “fact that -

proximity of the clamps and

the curved end 24 of the upper constitutes a™

direct guide ‘into the open .mouth” ot the- -
lower. The construetion of the latehes en-

“ables them to be swung entirely out of the vs =

way while this is being done, and :also to be’-*
moved _into. securing position - without ob---
struction. from “the epposite. clamps.  The:
movable jaws of the clamps are set o the*

proper width either before or:aiter applying. so-. . - _

the coil. The stop screw: 45 -is also-get to af-.
ford the-correct pitch of the coil which de- .

pends upon the size of the machine for whichi -

it is designed and also the width between the . -
two sides. ' R
“The treadie is-then depressed and the ¢oll:”
drawn to the shape shown in Fig. 9. Tt'is,

‘removed from the clamps prior to: releasing. "’

the treadle after which the movable part-1s.
restored to its initial position by hand, ready 9o - -
to receive another.coili™ =i SRR ot

- The lateral adjustability of the clamps en-..
ables the shaping of coils of a great range of
sizes; the angular adj ustment enables: the

shaping of coils -for machines of varying:95

diameters; while the shape and construction

of the clamps themselves enables the rapid. -

and convenient operation. of the machine. -
Also the action of fastening -the latches is ..
accomplished by “a motion which tends 100
merely to. close the machine which cannot in- ‘
jure the coil since the machine is already -

‘closed and the action of opening the latches:

is accomplished by a*motion which tends™
merely. to open the parts: still wider, which 105:
cannot injure the coil since the parts are al-

ready at their ‘open position. R

Tt will be understood, however, that any
and: great changes in. detail ‘can.be made. ‘
within the scope.of my- invention and T do'1io
not limit myself in any wise except as.spe=’ = -
cifically statéd: in the annexed claims. = -0

Taving. thus deseribed .my: . invention, :
what I claim 1s: e D
1. In a coil’ forming apparatus, in.’com- 115
bination, a pair of parallel supporting rods,

means hinging said rods' together for rela-

tive movernent :ahout an axis at-one ‘side
thereof and parallel thereto; and & pait.of. ..
coil receiving clamps’secured to each ‘vod 120 ..
and adjustable therealong, =+ e
9. Tn a coil forming apparatus, in com-".
bination, a pair of parallel supporting rods;:
means hinging said rods together for rela-
tive movenment about an axis-at one side 125

‘thereof and parallel thereto; and a pair of =

coil receiving clamps secured to each Tod ..
and: adjustable therealong, one oi said rods
being rotatable: about an- axis “other than:

said pivot axis so-as to afford to said. eoil- 130
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a piteh -other-than that which corresponds
to such first pivot- axis, and coil veceiving
clamps carried by said rods. ,‘

3. In a coil forming apparatus, in combi-
pair of parallel supporting rods,
one of which is mounted for swinging move-
ment toward and from the other about an
axis located at one side of and paralle] to
both rods, and a pair of coil recelving
clamps secured to each rod and adjustable
therealong. L

4. In a coil forming apparatus, in combi-
nation, a pair of parallel supporting rods,
one oi which is mounted for swinging move-
‘ment toward and from the other about an
axis located at one side of and parallel to
both rods, and one of which is also rotatable
about its own axis between predstermined
Limits, and coil receiving clamps secured to
said rods.. Lo

5. In a coil forming apparatus, in combi-
nation, a pair of coil receiving clamps
‘mounted for relative swinging movement
toward anc away from each other, one of
said clamps being independently pivoted for
rotation about an axis other than that of
such swinging movement, and means where-
by the movement of a single clamp in either
direction will effect both such rotation and
such swinging in a corresponding direction.

6. In a coil-forming apparatus, in combi-
nation, s pair of parallel supporting rods,
one of which is fixed and the other of which
is movable toward and from the first vod
by movement about an axis which is parallel
to both rods, a pair of coil receiving clamps
slidably mounted on said first vod, a rota-
table shaft parallel to said first vod and hav-
ing right- and left-hand threaded portions
engaging said clamps vespectively, o pair
-of .clamps movably mounted on said second
rod, and means for securing them in place
thereon,

7. In a coil forming apparatus, in combi-
nation, a fixed part having coil receiving
clamps, a movable. part having coil receiv-

ing clamps adapted to swing toward and.

irom the fivst part, and a counterweight at-
tached to and movable wish said sécond part
and adapted to hold the same in stable
position at either extreme of its movement.

8. In a coil forming apparatus, in combi-
nation, a paiy of relatively movable mem-
bers, coil receiving clamps carried thereby,
there being a clamp on each member oppo-
site to that on the other member, an adjust-
ing screw for variably limiting the separa-
tion of said wmembers, and countervailing
means operating scross the centér of move-
ment for securing the relative position of
the. members at both extremes of such move-
ment. o

9. In a coil forming apparatus, in combi-
.nation, a fixed rod, a bracket mounted for

65 swinging movement toward and from the

1,435,284

sanle upon an-axis parallel thereto, a vod car-
vied by said bracket parallel to said frst rod
and journaled for rocking movements upon

its own axis, means for adjusting the degree

of swinging movement and.of rocking move-
ment and coil receiving clamps carried by
both rods. Lo ’

10. In a coil forming apparatus, in comibi-
nation, a fixed member,.coil receiving clamps
carried: thereby, a second member movahle
toward and from said fixed member, other
coil receiving clamps carried by said second
member, and means for rocking said last
clamps  through a  predetermined angle

which is independent of the angle or amount.

of movement between said members. :
-11. In a coil forming apparatus, in combi-
nation, a fixed rod, a bracket mounted for
swinging movement toward and from the

same upon an axis parallel thereto, a rod.

carried by said bracket parallel to said first
rod and journaled .for rocking movements
upon ' an axis other than the pivot- axis,
means for adjusting the degree of swing-
ing movement and of focking movement,
coil receiving clamps carried by both rods,
and a_single operating member connected
to said second rod and adapted by a single
actuation to produce both said “swinging
movement and said rocking movement.
12. In a coil forming apparatus, in com-
bination, a horizontal fixed rod, a bracket
mounted for swinging movement toward and
from the same, a second rod journaled in
said bracket parallel to said fixed rod, means
for limiting the swinging movement of sqid
bracket, means cooperating with a part of

-suld bracket for limiting the rotation of said

rod in each direction, a treadle operatively
connected to said second rod, means for

uermally holding said second rod at- one
fimit of its rocking movement, said treadle

being arranged when depressed first to ro-
tate gald second rod to the other limit of 1ts
recking movement and then to move said
bracket to the extreme of its swinging move-

ment, and: coil holding clamps carried by .

the respective rods. , -

13. In a coil forming apparatus, in combi-
nation, a pair of members mounted for
movement, one toward and from the other,
an upwardly-opening - coil-receiving clamp
carried by each member and arranged on
diffevent levels, each clamp having a fixed
jaw with a convex end whereby opposed
clamps may be brought cloge together, the
end of the upper clamp constituting a guide
into the jaw of the lowei clamp, and a latch

for each clamp movable into and out of posi-.

tion above the same in all positions of said
members, '

14, In a coil forming apparatus, in combi-
nation, a pair of members mounted for move-
ment, one toward and from the other, an
upwardly-opening, coil-receiving clamp car-
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ried by each member and arranged on dif-
ferent levels, a movable latch adapted to
cover the top of each clamp, means for mov-
ing said members bodily toward and from
each other,-and means for inclining said
clamps, one relatively to the other.

15. In a coil forming apparatus, in com-
bination, a horizontal rod, a bracket pivoted -
on a horizontal ‘axis below. and in front of
said rod, a second rod carried by the free end
of said bracket parallel to said first rod,
one of said rods also being angularly mov-
able relatively to the other rod, a pair-of up-
wardly-opening, coil-receiving clamps. car-
ried by each rod and projecting toward the
other rod, said clamps having rounded ends
and being so mounted that when the bracket
is swung toward said first rod, one set of
clamps will lie slightly above the other set,
with the rounded ends thereof forming a
guide into the open mouths of such other set,
a counter-vailing device operatively con-
nected to said bracket and adapted to hold
the same rigidly at each extreme of ‘its
movement, and an operating member adapt-
ed to displace said bracket away from said
fixed rod and also to rock one rod relatively
to the other. ‘ o

16. In a device of the character described,
in combination, a base member having an
upturned end. at the one part and an up-
standing flange at the other part, an up-
wardly curved, arcuate latch member pivoted
to said flange and swinging just inside sald
upturned end, a movable jaw adjustably se-
cured to the top of said base member and. co-

* operating with said upturned end to define

- 40

45

50

a coil-receiving slot, said movable jaw being

notched for the reception of said latch, and

means for opening and closing said latch and
for holding it closed. ‘ ‘
17. In a device of the character described,
in combination, a base member havingan up-
wardly facing surface terminating in. an
upturned end constituting a jaw, an up-
wardly curved, arcuate latch member pivoted
to said member at a point removed from
said jaw and swinging just inside the same; a

movable juw adjustably secured to the top

of said base member and cooperating with

284

“upon an axis parallel to the Iatch pivot, said

“close the latch and liold it.closed .or when

said first jaw to ‘define & vcoil—receivi_n"g slot;, .
and a handle pivoted to said base member
and having a part overlapping said latch -

to hold it closed. ~ 7. ° o ,
18, In a device of the character described,

said base member at a point removed from
said jaw and swinging just inside the same,
a movable jaw adjustably secured to the top -
of said base imember and cooperating with.
said first jaw. to define a coil-receiving slot, -
and -a handlé pivoted to said ‘base member

handle having a spring-pressed part mov-

]@,‘

" : - . " N 55
in combination, a base member having at..
one end an upturned rigid jaw, an upwardly
curved, arcuate -latch “member pivoted to

60

able along the top of said latch and adapted E

when moved forward of the:lateh pivot to

moved to the rear of the latch-pivot to.open
the latch and hold it open: s
19. In a-device of the character described, .

70

in combination, a base member having an'-

upturned end ‘at the one part-and an up- ' ,' ‘
75

standing flange at the other part, an up-
wardly curved, arcuate latch member pivoted
to said flange and swinging just inside said-’

operating with said upturned end to define

opposite sides of said flange, and a spring .
pressed member carried by said handle and
riding on the convex edge of said latch.

and whose outer face is. rounded -about a-
horizontal axis, a swinging latch member

side the same, and a handle carried by one

‘of said members and operatively engaging
latch “de- 95 -

the other wmember to hold- said
pressed. ‘ IS B

- upturned end, a-movable jaw adjustably se- S
cured to the top of said base member and co- ="/,

80
a coil-receiving slot, a handle having-a pair "~
of legs straddling said. latch and pivoted.to..

- 85

:20. In a device of the character described;.
in combination; a base member having at one .
-end an upturned jaw whose inner face is flat

90
pivoted to said base member ai a polnt re- . -
moved from said jaw and swinging just in-:

In testimony whereof, T hereunto afix my =~ . -

signature. -

'ALVIN J. FATHAUER..



