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VINCENT G. APPLE, OF DAYTON, OHIO

BAR WOUND ARMATURE

Application filed November 9, 1928.

This invention is shown, tho not claimed
in my co-pending application Serial Num-
ber 237,035, now Patent No. 1,694,464, and
relates to single turn bar wound armatures
and more especially to those in which the
bars of the winding are endwise entered thru
the winding apertures of a core.

An object of my invention is to provide
a better armature more cheaply by substitut-
ing for the separately made commutator
usually soldered to the bars of the winding,
a commutator made by appropriately dispos-
ing the ends of the bars after they have been
endwise entered thru the winding apertures.

Another object is to provide cores having
winding apertures of certain width and cross
sectional contour and bars of such cross see-
tional contour as will substantially fill said
apertures when placed one radially above the
other therein, and will compose commutator
segments of suitable thickness when placed
one circumferentially adjacent to the other,
and a method of assembling said bars and
core to-compose an armature.

Further objects will appear from the fol-
lowing description reference being had to the
drawings wherein— .

Fig. 1 is a cross section taken thru bar
stock which I may use to provide units of nmy
winding. ,

Fig. 2 shows a length of bar stock split to
provide two legs of a winding loop. v

Fig. 3 shows bar Fig. 2 assembled in a suit-
able core aperture.

Fig. 4 shows how the two legs of bar Fig.
2. are paired to compose a commutator seg-
ment.

Fig. 5 is a cross section thru a form of
wire which T may use for a turn of my
winding.

Fig. 6 shows the two wires Fig. 5 one
radially above the other in a suitable core
aperture. o

Fig. 7 shows how two wires Fig. 5 may be
paired to compose a commutator segment.’

Fig. 8 is a cross section thru a form of
wire most often used for my winding.

Fig. 9 shows how I offset a length of wire

50 Fig. 8.

Serial No. 318,224.

Fig. 10 is a plan view of a loop bent from
wire of Fig. 9.

Fig. 11 1s an end view of a loop Fig. 10.

Fig. 12 shows a plurality of loops Fig. 10
assembled in a core.

“Fig. 13 shows the armature after the front
leads are formed by bending the loop ends.

Fig. 14 shows a mold wherein insulation
is molded about the front leads.

Fig. 15 shows an end view of my armature
after it is removed from mold F ig. 14.

Fig. 16 shows an end view of my armature
after the two layers of wire are offset to bring
the ends of one layer into the spaces between
the ends of the other layer.

Fig. 17 shows a mold wherein a second
molding operation takes place.

Fig. 18 is a horizontal cross section thru
mold Fig. 17.

Fig. 19 shows a completed armature.

Similar numerals refer to similar parts
thruout the several views.

In many instances armature cores having
closed or partially closed winding apertures
are to be preferred not only because they hold
bars of the winding more firmly against the
action of centrifugal force, but also because
where such apertures are used there is left
a greater area of the core material at its
outer diameter over which the magnetic flux
may distribute itself, thus lessening' the flux
density and consequent reluctance in the air
gap between the armature and its field,

The smaller the number of segments in a
commutator the more wedge shaped is the
cross section of a segment, while in cases
where the commutator has a very large num-
ber of segments the cross section of a segment
becomes substantially rectangular. Because
of this diversity in design considerable va-
riation in the manner of carrying out my in-
vention results. Accordingly, when the num-
ber of commutator segments is very small, T
may take a length of bar stock of a cross sec-
tion 20 Fig. 1 and split it lengthwise as at
21 Fig. 2 thus providing a conductor bar 23
of the outer layer of the winding and a con-
ductor bar 24 of the inner layer of the wind-
ing, both conductor bars being of substantial-
ly equal cross sectional area but bar 24 being
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thinner and wider than bar 23, and assemble
these bars in pairs one radially above the
other in a wedge shaped winding aperture of

‘the character shown at 25 Fig. 3 and after-

ward arrange the ends 27 and 28 in pairs as
shown in Fig. 4 to compose a commutator seg-
ment of each such pair. ,

Another way to satisfy a condition similar
to the foregoing is to provide bar stock or wire
of a cross section 29 Fig. 5 and form loops
therefrom, the legs 80 and 381 of which are
assembled one above the other in a core aper-
ture 32 Fig. 6, while the ends of the legs are
paired as at 84 and 85 Fig. 7 to form commu-
tator segments..

In the majority of armatures, however, the
number of commutator bars is so large that
their cross sectional contour is but slightly
wedge shaped, and such bars may consequent-

1y be used in rectangular winding apertures

with little waste of space therein.

“To wind such an armature I provide slight--

ly wedge shaped wire of a cross section 36
Fig. 8, offset it as at 37 Fig. 9 then bend it to
loop form as shown in plan view Fig. 10 and
end view Fig. 11. The loop has two parallel
conductor bars 38 and 89 joined together at 37
by diagonal back leads 40 and 41. When
these loops are assembled in a core the oifset
37 locates bar 38 further away from the core
axis than bar 39 so that a plurality of bars 38
may form the outer layer of the winding and
an equal number of bars 89 may form the in-
ner layer of the winding. The ends of the
bars are beveled as at 42 and 43 for reasons
which will hereinafter appear.

‘When a sufficient number of loops are avail- -

able they are assembled in cylindrical forma-
tion and endwise entered in a core 44 as shown
in Fig. 12, where the free ends of the loops

extend thru and beyond the core in two con-,

centric layers. The process by which the
loops are then assembled with the core is

preferably that shown in my Patent No..

1,555,981, . : ,

The two concentric rows of extending ends
are next bent to form diagonal front lead
portions 45 and 46 leaving portions 47 and 48
of said ends still extending parallel to the
core axis and still arranged in two concen-
tric rows as shown in Fig. 18- This bending
may be conveniently done in either of my ma-
chines Patents No. 1,332,154 and . 1,544,623
(Reissues 16,823 and 16,889): '

The structure is now placed in a mold Fig.
14, the body portion 49 of which is bored to

“receive core 44, leaving space around the di-

agonal front leads 45.and 46. - A plurality of
pockets extend upwardly into body 49 to re-
ceive straight ends 47 and 48 of the conduc-

_tor bars.

A plunger 50 may close the upper portion

of the mold. Tnsulation 51 is then molded
between and about diagonal front leads 45

" and 46. Any insulation having the required

1,808,748

dielectric and mechanical strength may be
use. It may be poured or pumped into place

- while fluid, or placed in the mold in granular

form, rendered mobile by heat or otherwise,
compacted by plunger 50, and hardened by
whatever process the nature of the insulation
requires. - . ,

An end view of the armature after it has
been removed from mold Fig. 14 is shown in
Tig. 15, where it appears that, due to a
proper predetermination of the iength and
direction of front leads 45 and 46, the axially
parallel ends 47 are not radially over axially

parallel ends 48, but that an end 47 is in each.

case over one of the spaces 53 left between
ends 48 of the inner layer.. To make a com-

mutator segment by bringing an end 47 cir-
cumferentially adjacent and in electrical con- -

tact with an end 48, it is then necessary to-dis-

place ends 47 into spaces 53 between ends 48

or to displace ends 48 into spaces 54
between ends 47, or, both rows of ends may
be displaced inwardly or both outwardly,
depending upon what diameter commutator
is desired and upon how. much space may
Le allowed Letween segments. :

Usually, as in the present case, the ends of
the bars are radially displaced as shown in
Fig. 16, where portions 55 of ends 47 and
portions 56 of ends 48 extend radially in-
ward to a suitable commutator dismeter when
all of the bars are again bent to provide
new axially parailel ends 57 and 58 which

are paired as shown to form commutator

segments, said segments having spaces 59
therebetween. : i
Mo tool is herein shown to radially dis-
place ends 47 and 48, it being considered with-
in the skill of an ordinary mechanic to pro-
vide one suitable for the purpose. '
The armature is now. placed in a second

meld 60, (see Fig. 17) the body portion 61

of which is bored to receive core 44 and the
previously molded portion 51, leaving space
between and about the bent porticns 55 and
:51_6 of ihehcondugtors, within anc_l between
the bars 57 and 58 and about their beveled

ends 42 and 43. Insulation 62 is then molded
into the spaces so left within the mold as-

shown, i _
While in the foregoing description and
drawings two separate molding operations

are indicated, it will be understood that the -

first ‘molding operation is perfermed sep-
arately, and prior to the second merely so
that the diagonal portions of the two con-
centric rows of bars may be held fixed in
position while radial displacement of the bar
ends is being effected. A method, therefore,
comprising other means to £o hold these bars,
and which thereby eliminates the first mold-
ing operation may produce final results of
equal merit: : -

A horizontal cross section thru-mold 60
is.shown in'Fig. 18. Here a ring 63 is forced
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over jaws 64, each jaw having a small spac-
Ing tang 65 extending between commutator
segments composed of pairs of bars 57 and
98. The radially inward pressure of jaws
64 holds the flat sides of pairs of bars 57
and 58 in electrical contact and holds the
pairs of lugs spaced apart so that insula-
tion 62 may be molded to surround shaft 66
and to extend outwardly between segments
as far as tangs 65 of jaws 64 will permit.
Each commutator segment comprises a bar
57 and a bar 58 held in electrical contact by
the mass of molded insulation 62 (see Fig.
17.

As previously pointed out, when the num-
ber of bars in the commutator is large the
cross section of the stock used is nearly rec-
tangular, and while a more nearly perfect
commutator may be made if stock of appro-
priate wedge shape is used, where the num-
ber of bars 1s very large stock that is wholly
rectangular may be employed, or, under these
circumstances, rectangular stock may be
formed into loops and the ends which later
form layers of the commutator ring may be
pressed to a slight wedge shape, so long as
the stock is not thereby widened sufficiently
to prevent a pair of such ends one radially
above the other being endwise entered thru
a winding aperture.

While I have described several forms of
loops suitable for the purpose of carrying out
my invention and indicated several methods
whereby they may be made, any form of loop
will answer the purpose, however it is pro-
duced if it has bars which would substan-
tially fill a winding aperture when placed
one radially above the other, said bars being
also of such size and form that if brought
one circumferentially adjacent to the other
they would together form a suitable commu-
tator segment, the invention residing not in
tke bar as such, but rather in the improved
armature made.

A completed armature is shown in Fig. 19
where insulation 62 holds the commutator
segments in place and insulation 51 covers
and holds the diagonal front leads 45 and 46.

Obviously the back leads 40 and 41 may be

similarly covered and held if desired, tho
for the sake of economy such covering is here
omitted.
Having described my invention, I rlaim—
1. A bar wound armature comprising, in
combination, a core having closed winding

~apertures, a plurality of winding loops closed

at one end and open at the other extending
thru said apertures, having the form of diag-
onal leads where they emerge from the core
and converging at the ends in a cylinder of
relatively small diameter, and molded insu-
lation holding pairs of said ends circumfer-
entially adjacent and in electrical contact to
compose a commutator segment of each said
pair and holding the segments electrically

3

spaced apart but mechanically bound to-
gether to compose a commutator.

2. In combination, an armature core hav-
ing closed winding apertures, loops closed
at one end and open at the other extending
thru and beyond said apertures, leads com-
prising helically bent parts of said bars at
the ends of said core, commutator segments
comprising pairs of circumferentially adja-
cent ends of said bars radially displaced to-
ward, and axially parallel to, the core axis,
and means to bind the circumferentially ad-
jacent ends of each pair together to maintain
electrical contact between the two parts of
a segment, and the segments electrically sep-
arated and mechanically bound together to
compose a commutator.

3. In a bar wound armature, a core having
a plurality of closed winding apertures near
its periphery, a plurality of integral wind-
ing loops extending thru and beyond said
apertures, the portion adjacent the core be-
ing bent to form helical leads and the open
ends being displaced radially inward to ax-
ially parallel positions relatively near the
axis and bound together to compose a com-
mutator.

4. The combination, in a bar wound arma-
ture, of an apertured core, a plurality of
winding loops closed at one end and open at
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the other in the apertures of said core, the

open ends extending therebeyond, the por-
tion of the extending ends adjacent the core
being bent in the form of helical leads, and
the outer ends being displaced radially in-
ward, converging at the open ends in a cylin-
der of smaller diameter than said helical
portion, as and for the purpose disclosed.

5. The combination, in a bar wound arma-
ture, of an apertured core, a plurality of
winding loops closed at one end and open at
the other in the apertures of said core, the
open ends extending therebeyond, the portion
of the extending ends adjacent the core be-
ing bent in the form of helical leads, and
the outer ends being displaced radially in-
ward converging at the open ends in a cylin-
der of smaller diameter than said helical
portion, and a core of molded insulation ex-
tending about said open ends, holding pairs
of them togéther to compose commutator seg-
ments and holding the segments in spaced
apart relation to compose a commutator.

In testimony whereof I hereunto set my

hand.
VINCENT G. APPLE.
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