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- a citizen of the United States, residing at
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VINCENT G. APPLE, OF DAYTON, OEI(.

ARMATURE CONSTRUCTION.

Application filed April 27, 1918. Serial No. 281,291,

T'o all whom it may concern:
Be it known that I, Vincent . AppLE;

Dayton, in the county ef Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Armature Con-
struction, of which the following 1s a speci-

My invention relates to improvements 1n
armature construction and has especial ref-

~ erence to a method of procedure. whereby

15

to-provide substantially indestructible 1nsu-

lation and support for the armature and

commutator. - N
The proper insulation of armatures 1s one

of the greatest problems in armature con-

- struction, the true principles involved be-

20

25

ing but little understood or appreciated.
'. %:'has heretofore been the general custom
to enclose armature conductors, prior to
their application to the core, with a fibrous

‘material, such as a single or double wind-
ing of cotton thread and to use other similar
kindred material, such as cotton fabric to

supplement the thread covering as the wires
or conductors are applied.

These substances are pervious to moisture,
and liquids, such as water, o1l and the like,

~ and being subjected to repeated changes of

30

temperature of wide variations rapidly de-.

teriorate. |
The fibrous insulating material first be-

comes brittle and then charred, thus re-

~ ducing and frequently

35

. destroying 1its
mechanical and 1nsulating resistance.
In my improved method of constructing

“armatures, I have entirely eliminated all

- hydroscopic insulating materials and have

40
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- Causin

substituted more- stable and refractory sup-
ports for the conductors, and furthermore
the insulating material is applied after the
conductors are in place on the core and 1s
of such character as to positively maintain
all parts of every conductor firmiy in place.

There are two other disturbing causes In
an operating armature that tend to break
down or destroy its insulation. The mechan-
ical vibrations of the conductors, when
loosely supported upon the core, produce
rapid, relative movement of the wires, with
respect to each other and with the core,

chafed and worn away, finally permitting

metallic contact between the conductors anq
55 between the conductors and core which, ot

armature.

the insulating covering to become

cours_e,' destroys the operative use of the .

~ The other cause 1s- the rapi-dly recﬁrring

‘magnetic. attraction and repulsion of ad-

jacent conductors, by their change of elec-

trical polarity due to the rotary movement

60

of the conductors thru magnetic fields of

ira,rying intensity and character. -
- In the cyclic operation of a pair of ad-

jacent conductors of an armature, they are,..
at certain stages of their rotation, of the

same polarity and their mutual magnetic

influences tend to cause them to move closer

functional movement they are of opposite

polarity, causing them mutually to . repel

each other. These slight movements, when
permitted, are each so infinitesimal as to
resemble molecular disturbances, but they
are just as real as if they were more ex-
tensive and as such movements are occur-

ring many times in each revolution of an

armature, having loosely supported con-
ductors, their destructive effects in the ag-
oregate is not to be overlooked. - '

The kinetic energy thus induced in th
armature conductors will, sooner or later,
cause crystallization of the metal and this

will increase the internal resistance, and loss

of dynamic energy. = -
To overcome the causes for these unde-

sirable effects I provide a method of pro-

cedure and means for firmly and positively
holding and securing every part of every

~armature conductor, immovably in place, so

that 1t may not be moved 1n the shghtest
degree from its initial position and to fa-

cilitate the mode of procedure, 1 place.the

insulation after the conductors are mounted
on the core. | | . |
In some instances I may connect the com-

mutator sections to the armature conductors

and temporarily support them in spaced-
apart relation, and subsequently force a suit-
able insulating mastic or other well adapted
material around and between the conduc-
tors and sections, by suitable pressure, using
this means as the only permanent support
for the conductors and commutator, as well
as an insulator for the parts. .

A very suitable insulating material that

may conveniently be used for the purpose

together; at other critical] points in their
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1s one having plastic and adhesive qualities,

embodied in plastic sheets, powdered or finely
comminuted form, which becomes Iliquid

110
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by appliéatiﬂn- of suitable heat and pressure

and subsequently hardens and becomes
strong atter cooling and which 1s substan-
tially unafrfected when heated again to the

same or a greater temperature,

In the accompanying drawing I have
shown a press or mold in- which an arma-
ture, as a whole, may be contained and by
the operation of which the insulating mas-
tics may be forced into all of the interstices

between the separated parts of the arma-

" of the armature before

20

29

ture and, commutator. o
Fig. 1 shows a central sectional elevation

applied to the parts. .
Fig. 2 1s a part of a similar section, show-
ing the position of the insulating mastic in
the places which it will occupy i1n the fin-
1shed armature, this section being taken on
line 2—2 of Fig. 3. '
Fig. 3 1s a plan view of the press. .

In all the views the same reference char-

acters are employed to indicate similar parts.

Before placing the armature in the press.

I place the conductors upon the core and

- temporarily support them in proper spaced

apart relation, pair them and weld, or other-

~wise secure the ends of the conductors to the

30
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commutator sections, and suitably space
them temporarily apart, leaving interstices

or spaces between the adjacent conductors

and between the conductors and the core.
The spacing material may be of an absorb-
ing or fibrous nature, such as fish paper, or
the like, which becomes absolutely mnon-
hydroscopic when saturated and treated
with the insulating material.

In the embodiment illustrated, 5 shows the
laminated core of an armature mounted upon
a spider 6, having a hub 7 for a centrally

disposed shaft. The conductors 8 and 9 are

placed 1n suitable perforations or grooves
in the core and properly spaced apart and
then properly paired and welded together,
as at 10, and to the commutator sections, the

proper paired terminals of the armature be-
ing, preferably, welded to the commutator

sections 11. Commutator sections are also
properly spaced apart and temporarily held
by any suitable means, so that when the ar-
mature, as a whole, is subjected to pressure,

the parts will not be brought into metallic

connection thereby. | | -

A plate 12, having a central projecting
hub or axis 13, substantially fitting the hol-
low hub 7, of the armature, is placed on one
end of the armature, and a laterally project-

~1ng annular flange 14, is brought into con-

60

tact with the face of the laminated structure
5. A simtlar plate 15, having an annular
flange 16, for engagement with the other side
of the laminated core structure, is held in
proper relation with the armature core, by a
screw 17, which takes into the end of the
projection 13, as at 18. The screw 17 is tight-

pressure has been

1,440,951

ened, so that the rims 14 and 16 are brought

and held in intimate contact with the side
faces of the armature core. The diameter of
the plate 15, is, preferably, such as to sup-
port the commutator sections 11, concen-
trically with the bore of the hub 7 of the ar-
mature and to effectively cover the active
surfaces thereof. - -

The press proper is made of a base plate

19, having laterally extending open ears 20
and 21 to receive bolts 22 and 23, and provid-
‘ing an open end separable cylindrical part
24, which 1is placed upon the rim 25 of the

base plate and held securely against rotary
movement by a dowel pin 26. A head 27 fits
neatly 1n the cylinder 24 and is provided
with open ears 28 and 29 for said bolts. An
elongated dowel pin 30 fits loosely in the
bore 31 made in the end of the cylinder, and
serves as a guide to place and hold the head
27 in proper relation with the bolts 22 and 28.

Before placing the armature and the at-
tached plates 1n the mold, I first put on the
floor of the mold, or the top of the base plate
19.’an admeasured amount of molding com-
pound, such for example a composition of

70

79
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90

a suitable quantity of wood cellulose and an

aclhesive, of which phenol-resin is a base,
and which is a product that may be pur-
chased in the open market. However, the
material in a semi-liquid form, or other simi-
lar and suitable material may successfully
be used in its stead. This material is indi-
cated by the reference character 32, and in
Fig. 1, the plate 12, which encompasses one

095
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end of the armature is shown as resting upon

it. A similar material 33 may be placed
above the plate 15, if desired. Now the en-
tire press or mold with its contents, is placed
in a suitable position to be heated to a rela-
tively high temperature. This will convert
the permanent insulating material 32 and

33, into a mobile viscous, sticky mass and-

when pressure is applied to the head 27 of
the mold, the viscous mass is pressed out of
its place between the plates 12 and 19 and

of the head 27 into all of the open spaces

“or 1nterstices left between the adjacent con-

ductors, and between the core and the con-
ductors, and between the commutator sec-
tions and will fill the pores of the temporary

supports when sard supports are of a porous

or fibrous character. When the undersur-
face 34 of the head 27 is brought into con-
tact with the upper surface 35 of the cylin-
cder 24, then the lower surface 36 of the head
27 1s 1n actual contact with the upper sur-
tace of thie plate 15 and the lower surface
of the plate 12 is brought into contact with
the upper surface of the plate 19 of the
press or mold. Therefore, all of the mate-

rial, 32 and 33, will have been expressed

from between these plates, and forced into
all of the openings and interstices in the

103
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between the plates 15 and the under surfuce
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armature windings and the commutator sec-
tions, as clearly shown in Fig. 2.
The diameter of the plate 12 is a httle leb%

than the diameter of the internal depres-
made 1n the plate 19 of the press so
that the comminuted material 32, when made

semi-fluid by heat, may pass up ‘between the

s10n

plate 12 and the fld]aoent annular surface
of the plate 19, in which it is contained,
thereby forminfr an annular fin 37, of in-
sulating maternl around the ar mature COl-
ductors 8 and 9.

The black, cross-sectional lines in Fi 1
show the 1nsulat1nﬂ' material that has been
forced around the temporamly supported ar-

mature conductors and commutator
ments by the process described.

The heat and pressure may be applied to
the mold or press at the same time, 1f de-

sired, or sufficient heat may first be ﬂpphod

and the pressure applied subsequently. Af-
ter the heat and pressure have been applied
to a sufficient extent, the parts are held in
their compressed pos1tlons after being
taken from the power press, by the bolts B
and 23, and by the cooperating nuts 997
and 237,

After the armature and mold have been
sufficiently cooled, the nuts 22’ and 23’ may
be shﬂ'htly loosened and the bolts will Shl:
out of the slotted ears 20 and 21, and 2
and 29, and the head 27 may be removed
after which the armature and the connected
plates may be taken from the mold and then
the plates may be removed from the arma-
ture, leaving 1t completed, ready for its in-
tended operatlon

After an armature has been built, in ac-
cordance with my method of procedure it
will be impossible for the insulation to be
destroyed by any ordinary use to which it

may be sub]ected and should the armature
insulation become destroyed, by any extraor-

dinary means, the entire structure may he

thrown away ‘and substituted by a new ar-

mature. Repairs of an arm‘lture when
made in accordance with my process, are
not contemplated. When armatures, or the
like, are dipped into a Iiqud 1nsulat1ng VAT-
nish such as bakelite and heated to harden
the adhesive without confining the armature
and the adhesive in a mold, the adhesive ma-
terial, before it hardens runs out from be-
tween the separated parts and forms hard-
ened stalactites of insulating material, leav-

ing the spaces open and requiring removal

of the appendent excrescenses. By confin-
ing the armature and insulating material in
a mold until the former hardens, the spaces
between the wires and between the wires and

core are entirely filled producing a harf:i |

ened homogeneous mass.

Of course it will be mamfest to persons.
skilled in the art, that other adhesive or fill-

insulating material may be

ing, moldable,

seg-

8

substituted for that herein specifically men-

tioned, and instead of being in powdered.
form it may be a heavy mastic, or may par-

take of any other suitable ChﬁI‘ﬁCtGI‘IQULS

Havmg deqorlbed my mventlon tht 17

claim is+— .

1. Steps in the method of makmg armna-
tures vhlch consist 1n placing armature con-
ductors on a core; appropmatelv pairing
the conductors and connecting each pair to

a separate commutator sectlon* placing the
armature with attached commutator sectlons
1n a mold; tomporarﬂ} supporting said con-

cluctors and sections; then applying a heat-

ed moldable msulatmn’ material to the en-

closed armflture while sub]ected to pres-

sure.

2. Steps 1n the mothod of making arma-
tures which consist in placing the armature
with attached commutator in a mold with a
sufficient  quantity of moldable insulating
material which hardens by application of

heat, then applying heat and pressure to ce-

ment the armature and commutator together
by said molded insulating material.

3. Steps In the method of making arma-

tures which consist in molding an nsulat-
ing moldable material -about one end of the
armature and the inactive surfaces ot the
commutator to support the latter thereby.

4. Steps in the method of making arma-

tureq which consist in molding a ring of

insulating moldable material about one end
of the armatuw including the terminal ends
of the conductors and a portlon of the com-

mutator to support and cement the parts

together.

5. The method of
which consist 1in placing oonduotlng bars on
the core and plo'octmo' the ends therebe-
yond; joining appropriate ends together;
jolning the ends thus paired to appr oprlate
commutator sections; embedding said con-
ducting bars and the inactive surfaces of
the commutator sections 1n a covering of
moldable insulating material and applymw
mmsulating material to the projecting ends
and to the commutator sections as a means
of quppor | _

The method of making armatures
whlch consists In eleotrloally connecting
commutator sections appropriately to termi-

nals of the armature conductors and subse-

uently molding 1nsulating materml about
the seotlons

7. The method of
which consists

making armatures

making armatures
in electrmallv connecting

commutator sections appropriately to termi-

I]dIS of the arm mature conductors; maintain-
ing said sections in spaced relation and sub-
sequently molding a ring of insulating ma-
terial about said ‘3(‘(‘13101]% and tenmmlq

8. The method of making armatures

which consists in placing (ondn(tlnn barsg
on the core and projecting the ends “there-
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beyond ; joining appropriate ends together;

joining the ends thus paired to appropriate
commutator sections; embedding said ends

and the maetne sur faces of the commu-
tator sections in a covering of moldable in-

sulating material and supporting the com-

mutator wholly by the bars and msulatmﬂ'

- material.

10

9. An armature having in combmatwe aS-
soclation, projecting conductor ends; a com-

- mutator, to.sections of which the ends are

15

20

respeetlvelv connected, and a ring of mold-

able 1nsulating material supported - inde-
pendently . of the armature shaft and en-
tirely

and all of the inactive surface ef the com-
| mutetm -

10. A conducting member of an armature
mounted on a core, said conducting member
Wholly and the core partly embedded n the

embeddmg and covering said ends

1,440,951

same substantially continuous mass of mold-
able 1nsulating materml

11. In combination with an almatnre a
commutator having
embedded in a molded insulating material
and a conducter connected the1 eto, em-

bedded in the same insulating contmuous
- mass and affording the only support tor the

conductor. .
12. An armature having a cendueter sub-

1ts 1nactive surfaces-

30

stantially embedded in a molded insulating

material and a commLtater connected there-

to partially embedded in the same homo-
geneous Insulating mass, said body of insu-

lation extending from the armature to the

commutator.
In testlmony whereof I hereunto set my

hand. _
VINCENT G. APPLE. |
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