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UNITED STATES PATENT OFFICE.

SAMUEL H. BROWNING, OF COLUMBUS, OHIO.

COIL-SHAPING MACHINE.

1,29%,998.

o all whom it may concern:

Be it known that I, Sarues H. BrowNING,
a citizen of the United States, residing at
Columbus, in the county of Franklin and
State of Ohio, have invented certain new and
useful Improvements in Coil-Shaping Ma-
chines, of “which the following is & specifica-
tion. ,
This invention relates to improvements in
coil shaping machines, and has for its pri-
mary object to provide improved means for
twisting or bénding electric conductors into

such formations or shapes as to facilitate

their application to motor armatures, so as
to permit the latter to be securely and effi-
ciently wound in a convenient and expedi-
tious manner. : '
Another object of the invention is to ren-
der the various elements of the machine ad-
justable, whereby wire may be twisted to as-
sume loop resembling contours of diversified

~ dimensions, so that the same will be readily
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applicable to armatures of varying propor-
tious. o

TFurther objects reside in a machine of the
above character possessing simple and. reli-
able features of construction, convenient to
operate and adjust and efficient in operation
and durability. . - o

With these and other objects in view, as

will appear as the description proceeds, the

invention accordingly consists in the novel
features of construction, combination of ele-
ments and arrangement of parts hereinafter
fully described and having the scope thereof
indicated in the appended claims.

In the following description and in the

accompanying drawings, there has been set
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forth an embodiment of the invention which -

is now considered to be one of its preferred
forms, however, it will be understood that

_ the invention is not limited in scope to the

details of construction as will be set forth,

but such changes may be made therein, and -

equivalent structures substituted, as practice
may deem necessary. . AU
In the drawings: R S
Figure 1 is a front elevation of a wire
twisting machine constructed in-accordance
with the principles of the invention.

Specification of Letters Patent,

Patented Mar. 25, 1919.

Application filed March 25, 1918.  Serial No. 224,469,

Tig. 2 is a top plan view thereof.

Fig. 8 is an end elevation.

Fig. 4 is a transverse vertical sectional
view taken along the line 4—4 of Fig. 1.

Fig. 5 is an enlarged transverse section
taken through ome of the wire gripping
members.

Fig. 6 is a side elevation of one of the end
gripping members.

Tig. 7 is a top plan view of the structure
shown in Fig. 6.

Fig. 8 is an end elevation thereof.

Fig. 9 is a detail front elevation-of the
structure shown in Fig. 5.

Fig. 10 is a detail view of the mechanism-

for initially shaping the coils prior to their
insertion into the twisting mechanism, and

Figs. 11 and 12 are diagrammatic views
showing the general appearance of the coils
before and after their insertion in and re-
moval from the twisting mechanism.

-Similar characters of reference denote cor-
responding parts throughout the - several
views of the drawing. ,

In the preferred embodiment of the in-
vention, the latter consists of a metal frame
or bed 1, including a plurality of spaced
vertical leg sections, and secured in any pre-

" ferred menner to the upper edges of said

side sections is a table 2, the latter being ex-

tended to bridge the gap formed between the.

side sections and to provide a firmly united
bed structure. Cross rods 8 serve to fur-
ther brace the bed structure and are situated
adjacent to the lower ends of the side sec-
tions. = Positioned centrally of the bed 1 and
extending vertically of the machine is an
operating shaft 4, which latter extends
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through a vertical opening 5 provided in the |

central portion of the table 2. The lower

90

end of the shaft is equipped with an operat.

ing pedal which latter 1s employed for man-
ually effecting the vertical movements of

said shaft, for a purpose to be hereinafter -

explained. The shaft is normally -main-

tained in an elevated position through the
“medium of a plurality of coiled springs 6,

which have their upper ends secured to.the
under side of the table 2, and the lower

“ends fastened to a elamp 7, which is rigidly
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carried by the central portion of said shaft.
By virtue of this construction, it will be
manifest that the normal tendency of the
springs 6 is to maintain the shaft 4 in its ele-

" vated position.-

The upper end of the shaft 4 is equipped
with a block 8, through which passes a lon-
gitudinally extending rod 9, whereby the

movements of said shaft will be directiy im- -

parted to said rod 9.  The vertical move-
ments of the operating shaft are coutrolled
by providing the upper end of the shatt, ini-
mediately below the block 8, swith
justable collar 10, which collar is formed
with alined openings for the reception of
a removable pin 11, said latter being adapt-
ed to also engage with any one of a plurality
of vertically disposed openings 12 formed
in the upper end of the shaft 4, and it will
be seen that by removing the pin 11, the
collar 10 may be vertically adjusted with
regard to said shaft, and may be maintained
in any one of a desired number of positions
by simply passing the pin 11 through the
alined openings of the collar and shafi.
Thus when. the shaft is depressed, by foot
pressure upon the pedal 5, :said coliny wil
contact with the block 13, positioned upon
the upper surface of the table 2 and through
which the shaft 4 passes, and this block 13,
by virtue of its disposition will check or
arrest the downward movement of said col-
lar: 10 and consequently - the conmnected

an ad-

il

. shaft 4.

1

The outer ends of the rod 9 are connectes
with a plurality of downwardly diverging
links 14, which links have their lower ends
adjustably connected with a plurality of

-spaced. rocking members 15, which latter

are situated upon opposite ends of the frame
1 and are adapted to oscillate within slots
16 provided in opposed ends of the table 2,
the lower extremities of said rocking mem-
bers being pivoted as at 17 to the innor faces
of“the side sections forming: the frame 1.
Thus upon  depressing the rod 9, througs!
the agency of the vertically movable shaft
4, said rocking members will be caused to

-oscillate or spread apart to assume the dot-

ted line positions shown in Fig. 3, this being
accomplished by connecting said members
with said rod 9 through the wmedinm of the
links 14. The throw or movement of the

‘rocking :members is susceptible to adjust-

ment, -this- being . performed - by providing
said members with a plurality of vertically
alined openings 18, and said openings ure
adapted to receive pins or bolts 19, whieh
are utilized to connecting the lower ends
of said links to: the rocking membets. Thus
it will be manifest that by raising the points
of connection existing hetween said linis
and members, that the throw of the latter

‘will-be correspondingly decreased, and that

1,297,098

by lowering these points of connecticn, or in
other words, by adjusting the same toward
the pivots 17 of said rocking members, that
the movement of the latter will be corre-
spondingly increased. - If desired, slots may
be formed in said members in lieu of the
spaced: openings 18, .

Integrally formed with the rocking mem-
bers.are a-plurality of inwardly projecting,
vertically disposed flanges 20, in which are
provided vertically extending slots 21, and
adapted to be secured to said flanges are a
plurality of - horizontally extending = and
transversely spaced angle iron bars 2. Said
bars are adjustably secured to the flanges 20
through the medium of bolts and nuts 23,
which pass through the slots 21 and through
the openings formed in the ends of said
bars, whereby upon the. tightening of the
nuts 23, .said “bars will -be frictionally
clamped in secured relation with the flanges
20, as will be clearly understood.” Through
the use of the slots 21, said bars 22 may be

vertically adjusted to assume different posi-

tions throughout the height of said flanges.

Carried by the block 18 and by fixed bear-
ings 24, formed upon the ends of the table 2
are a plurality of longitudinally : alined
guide rods 25, which rods are adapted to
carry .a plurality of sleeves 26 .preferably
square in cross section, said sleeves being so
positioned with ‘relation to the upper sur-
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face of the table 2 that it is impossible to -

rotaté the same about the rods 25, and. fur-
ther, said sleeves ars located Detween the

block 13 and the bearings 24 so as to be ca-

pable of being reciprocated longitudinally
of said table. Tlach of these sleeves carry
an inverted 'U-shaped metallic strap 27,

- which latter have their lower ends secured

as at 28 to the sleeves 26, whereby said straps
and sleeves form a unitary structure. Ad-
justably carried in the upper ends of the
straps 27 are a plurality of inwardly extend-
ing, slidable members 29.  These members
are formed with outwardly projecting, guide
shoulders 30, which are adapted to friction-

ally engage with the inner edges of the straps -

27.  Each of the members 29 is formed with
a threaded bore for the reception of a clamp-
ing bolt 31, which latter is provided with an
enlarged head 32 adapted to engage with a
washer 33.  Thus it will be manifest that by
loosening the bolt 31, the member 29 associ-
ated therewith may be vertically adjusted
within one of the straps 27 to assume a de-
sired vertical position, and then by tighten-
ing the bolt 81 into firm frictional engage-

ment with said washer 83, said member 29

will have the shoulders 80 thereof drawn
into firm frictional relation with the sides or
edges of the strap 27, and will thus be main-
tained in a securely adjusted position. The
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members 29 arve further provided with in- |
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wardly projecting ears 34, and to which
are adapted to be secured a pair of opposed
wire gripping plates 35, the latter being se-
cured to said ears through the agency of
screws or similar securing elements 36. The
relative distance between the inner faces of
the gripping plates 35 may be controlled by
inserting or removing a spacing block 37,
which is usually positioned between the ears
34 and one of the side plates 33, and it will
be obvious that through the use of the block
37, or through similar blocks of larger or
smaller proportions, that the vlates 35 may
be drawn into firm engagement with the ends
of wires 38 which are placed into the ma-
chine for twisting purposes. The plates are
employed to receive the looped ends of the
wires 38, and the latter are retained within
said plates through the manner of friction-
allv drawing the latter together and through
the medium of a plurality of removable pins
39, which pass through alined openings 40
formed in the plates 35. Thus in operation,
the wire is first bent into substantially loop
shaped formation, and the ends thereof are
secured between the plates 85, so that the
said wire will be securely retained by the
machine. '

Tt'is then the purpose of this machine to
spread or bend the wire into such formation
as to render the latter in such condition as
to be conveniently applied to the armature
of a motor.  To this end use is made of a
plurality of longitudinally and transversely
spaced intermediate wire gripping members
A, which latter in this instance are slidably
carried upon the angle bars 22, and are po-
sitioned intermediately of the plates 35.
TFach of the members A consists of a frame
41, which is formed with a socketed portion

- 49 shaped to receive the bars 22, and of such
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construction as to permit the frames 41 to

be reciprocated over said bars, Manipulat-

ing bolts or screws 43 are threaded into the
frames 41, and have their inner ends swiv-
eled within blocks 44, shaped to fit the angu-
lar under-sides of the bars 22. Thus it will
be seen that by rotating the screws 43, the
blocks 44 thereof will be forced into fric-
tional relation with the bars 22, so as to
maintain said frames in a stationary: posi-
tion upon said bars. -
The upper surfaces of the frames 41 are
provided with upstanding ribs 45 and 46,
which ribs 45 are bored to receive a sliding
plunger 47, the inner end of ths latter carry-
ing-a head 48 which is adapted to friction-
ally engage with the portions of the wires 38
passing through said frames 41 and to force
the latter into frictional engagement with

. the outer rib 46, whereby said wires will be

securely retained within said frames.. Each

of the plungers 47 is retained in frictional
engagemenit with said wires through the me-

8

dium of a-set screw 49, the latter being
adapted to firmly engage with the plunger
47 50 as to control the movement of the lat-
ter; The wires are further prevented from
rising upwardly in the frame by virtue of a
sliding plate 50, mounted. upon each of the
frames 41, and adapted to reciprocate within
guides provided between the ribs 45 and 2
recessed plate 51, the latter
to said ribs 45 through the medium of screws
or other suitable fastening means. The end

of each plate 50 is provided with an up-

turned manipulating  portion 52, whereby
said latter plate may be freely reciprocated
so as to cover the wires 88. - The end of each
plate 30 is adapted to enter a recess 53,
formed in the outer rib 46, thus rendering
it impossible for the wires located between

said vib 46 and the head 48 to work loose:

from engagement with the frames: -

Having described the structural features
of the invention, the operation of the latter
is as follows: , ' ,

Coiled wire taken off of a winding ma-
chine is so placed upon the twisting machine
embodying the invention that the ends of
said wire will be held and retained by the
plates 35, the latter of course heing longitu-
dinally adjusted upon the guide rod 25 to
conform to the length of the loop of said
wire. Then the medial portions of said wire
loop are clamped between the opposed pairs

of frames 41, through the medium of a slid-

ing plunger 47. When the wire is thus se-

curely retained within the machine, the shait:

4 is mannally depressed by treading upon

the pedal 5 whereby the rocking members
15 will be spread apart to assume the dotted -

line positions shown in Fig. 3.  This as will
be obvious oscillates the frames 41, so that
wire retained therein will be stretched apart
to substantially conform to the shape of an

armature with which the wire is adapted to -

be associated. After the wire has been suit-

being secuied
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ably stretched to assume a desired contour, =

the same is released from the machine before

110

the shaft 4 is allowed to assume its upright

or elevated position. This can, be accom-

plished by loosening the set screws 49 so as’

to permit of the retraction of the plungers

47, and the plates 50 are also drawn back:
- so that the medial portions of the wire loop
may be removed from engagement with the
frames 41.  Then by loosening the plates 35.-

and by removing the pins 39, the ends of said
wire loops may be removed from engage-

parts of the machine may automatically as-
sume their normal positions and will then

115
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~ment with the structure 27, thus permitting -
the bent wire to be removed from the ma--
. chine. Then by releasing the shaft 4, the

125

be in condition for the reception of a sec- -

ond loop to be bent. * :

From the

foregoing description taken in -
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connection with the accompanying draw-
ings, -it- will ‘be 'seen that there 1s provided
a relatively simple -and practical machine
for quickly and efficiently twisting or bend-
ing electrical conductors to assume a desired
formation, and by rendering practically
every part of the machine adjustable, loops
of different sizes and characteristics may be

formed upon the single machine herein set

forth.

Before the wire 38 is: placed in position
upon the shaping machine thus described,
the same is previously bent to assume the
contour shown in Fig. 11. This is accom-
plished through the provision of the loop
forming mechanism 54, this mechanism be-
ing preferably carried in any suitable man-
ner upon the frame 1, and embraces a mo-
tor driven shaft 55, mounted in suitable bear-
ings for rotation. The end of this shaft is

~ provided with a perpendicularly disposed
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part 56, which is formed with a plurality of
slots 57, as is clearly shown in Fig. 10. Ro-
tatably mounted within'the enlarged head
58, carried upon the end of the shaft 55, is
an-adjusting screw 39, which has its respec-
tive ends provided ~with - right and left
threads 60 and 61, respectively. These
threads engage within similarly " threaded
bores 62, formed in adjustable wire retain-
ing structures 63, which latter are provided
with reduced énds 64 situated to lie within
the slots 57, whereby upon the rotation of
the feed screw 59, said structures may be ad-
justed laterally, that is toward or away from
each other. The structures are also pro-
vided with threaded spindles 65, which are
adapted to receive a plurality of internally

threaded plates 66, which plates are em--
ployed for retaining and guying the wire 38 -

as the latter is fed from a reel structure (not
shown).. It will be apparent that upon the
rotation of the shafts 55, the structures 63
will be caused to rotate about the shaft cen-

ter, so that the wire 88 carried thereby will
be caused to assume the looped contour dis-"

closed in Fig. 11, To remove this looped
wire from engagenent with the wire retain-
Ing structures, the outer of the plates 66 is
removed from engagement with the spindle
65, which permits the wire to be readily re-
moved from engagement with said plates
without affecting its contour. This prelimi-
nary treatment of the wire renders the same
applicable -for insertion into the shaping
mechanism, whence the same may be bent to
assume the shape shown in Fig. 12, thus
rendered applicable for convenient associa-
tion with a motor armature.
What is claimed is:

1. A coil shaping machine of the class de-

scribed, comprising a bed structure, a longi-
tudinally extending guide element carried

by said.structure, end loop -receiving mem-

1,207,008

bers slidably carried by said guide rod, ver-
tically adjustable blocks -carried by said
members and capable of receiving the ends
of wire loops positioned for spreading with-
in said machine, pivoted arms carried by the
ends of said structure, means for effecting
the ‘oscillation of said arms, vertically ad-
justable bars carried by said arms and loop

gripping elements longitudinally adjustable

upon said bars and capable of gripping and
retaining portions of said wire loops situated

intermediately of said blocks, whereby upon

the oscillation of said arms said loops will
be spread to assume desired contours.

2. In a coil shaping machine of the class
described, a bed structure, oscillatory arms
carried by said structure, vertically and lon-
gitudinally adjustable loop. gripping ele-
ments carried by said arms; manually op-
erated means for effecting the oscillation of
said arms, said means including a plurality
of links having their lower ends connected
for vertical adjustment with said arms, a
longitudinally extending rod connected with
the meeting ends of said links, a vertically
positioned shaft having the upper end there-

ried by the lower end of said shaft, whereby
upon the downward movement of said shaft

sald arms will be synchronously -oscillated,

springs for returning said shaft to its nor-
mal elevated position, and an adjustable stop
collar carried by the upper end of said
shaft and operable to Iimit the degree of
oscillation of said arms. ‘

*3. In coil shaping mechanism of the class
described, including a bed structure, a lon-
gitudinally extending guide rod carried by
said bed structure, spaced blocks slidably
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of connected with said rod; a foot pedal car--

95

100 -

mounted upon said guide rod, vertically ex- -

tending U shaped straps having the ends
thereof connected ‘with said blocks, a loop

~105

receiving structure carried by said straps, .

said structure including a hody portion
shaped to be received by said straps; means
for clamping said body portion in vertically
adjusted positions within said straps, a plu-
rality of opposed loop gripping plates car-
ried by said body portion, means for varying
the distance between the adjacent faces of
said plates, and a loop retaining pin adapted
to be sitnated within alined openings formed
in said nlates. ‘

4. In coil shaping mechanism of the class

described, including a bed structure, sets of

nivoted arms carried by the ends of said
structure; manually operated ‘means for ef-
fecting the oscillation of said arms, verti-
cally adjustable bars carried by said arms
and extending longitudinally of said bed
structure, pairs of longitudinally and trans-

110
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125

versely spaced loop gripping elements car-
ried by said bars, means for clamping said -

elements in  longitudinally  adjusted posi-
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tions upon said bars, an adjustable plunger to_further lock said loops within each of 10
carried by each of said elements and adapted said elements.

to frictionally engage with wire loops pass- In testimony whereof I affix my signature
ing through said elements in order to retain in presence of two witnesses.
said loops in secured relation therewith, SAMUEL H. BROWNING.

means for retaining said plunger in fric-

tional engagement with said loops, and a Witnesses:
sliding plate carried by each of said elements C. W. Corg,
and located immediately above said plunger -~ 1. A. Mmpaz.

Copies of this patent inay be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”



