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In armatures for magnetos having a.
single coil, the winding has heretofore beent
made directly upon the core or armature
frame, which is a rather slow operation and

8 requires considerable skill, especially where
the amount of wire used on each should be
uniform. In such windings, the coil was al-
ways exposed to possible injury such as by
contact or water owing to the fact that the

10 core or frame was necessarily open in order
to permit of the wrapping of the wires
around the same during the formation of
the coil. o
_ The frames for such armatures usually

18" comprise a plurality of core laminations that
are clamped between end bearings by means
of screws which pass between t%e bearings.
When these frames are assembled and the
clamping screws are tightened “sufficiently

20 to make the frame rigid, usually one side or

the other of the group of laminations will

-.be compressed more than the other which

- will throw the end bearings out of align-
ment, destroy some of the insulation be-
%8 tween the laminations and thereby lose the
advantage intended by the use of the lamina-
tions, and in use the insulation on one side
may yield slightly which would also throw
the bearings out of alignment. ‘
An object of the invention is to provide
armatures for either high or low tension
magnetos and the like, also armatures for
direct current machines; in which the ar-
mature coil or coils can be wound in quan-
tities before they are.associated with the
core or frame, by multiple automatic wind-
ing machines where the winding cost is usu-
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~ ally from ; to 4 of the winding cost.

of similar coils wound one at a time di-
rectly upon the core or frame as heretofore.
A further object is to provide an armature
in which the frame is inherently rigid with-
ot reliance for'strength or rigidity upon
- tne laminations; in which the frame is con-
45 structed to minimize eddy currents; and
. in which the laminations are not subiected
to forces which would injure the insulation

40

between them.. A further object is to pro-

- ide an ‘armature in which the coil or coils
can be subjected to a first or dry test and
if faulty. quickly and easily replaced; in
which the coil or coils are almost entirely or
are entirely protected on all sides; and which

50

‘split inwardly from one en

1921, Serial No. 470,331,

is exceptionally light, strong, rigid, durable
and inexpensive to manufacture. A further

‘object is to provide an armature which when

assembled will always be in exceptionally
accurate alignment. -

Various other objects and advantages will
be apparent from the following description
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of various embodiments of my invention and

the novel features will be particularly
pointed out in claims.

In the practice of my invention I prefer-
ably-provide a suitable casing or body mem-
ber which may be of metal, but which is
preferably formed wholly or in part of in-

sulating material such as a phenolic con- -

densation product, molded to the desired
shape and size, and having openings in the
sides for the reception of a core, and an
opening in at least one end into which a
separately wound coil or coils may be in-
serted and locked therein by the insertion
of the core. Bearing extensions may be
provided upon the ends of the casing for
closing and supporting the same for rota-
tion. The core preferably comprises lamina-
tions which may be locked together and
within the. casing by various expedients
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and which may be divided or partly integral

and partly divided. For example a suitable
manner of locking the core within the cas-
ing may consist in passing securin¥ mem-
bers through the casing, and the core lamina-

tions to hold the latter within the former .

and which may also serve the function of
securing one or both of the bearings to the

casing. To minimize eddy currents in the

securing members I preferably insulate them
at their-connection to one of the end bear-
ing caps if the latter are of metal, since
otherwise a short circuit would be formed

90

between the connecting members. If the =

casing is largely of conducting material it is

and the free

ends clamped by an insulating member.
At least some of the laminations may be

divided so as to permit of their insertion - -

into- the casing and through the coil or
coils from ‘the sides of the casing.: The in-
vention also comprises various other details

100

and arrangements of parts which will be -

hereinafter more fully explained.
In the drawings: : ,
Fig. 1 is an elevation of an armature for
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low tension machines which has been con-
structed in accordance with my invention.

Fig. 2 is an end elevation of the same.

Fig. 3 is a longitudinal sectional elevation
of the same.

Fig. 4 is a transverse sectional elevation of
the same. -

Fig. 5 is an elevation of the casing or
body mermber. ’

Fig. 6 is a plan of the core.

Fig. 7 is an elevation of a few lamina-
tions of the same. :

Fig. 8 is an elevation of a coil unit.

Fig. 9 is an elevation of a slightly modi-
fied armature especially adapted for high
tension magnetos. ' :

Fig. 10 is an end elevation of the same.

Fig. 11 is a longitudinal sectional eleva-
tion of the same with the contact breaker re-
moved.

Fig. 12 is an end elevation of the same.

Fig. 13 is a sectional elevation of a further
modified form of armature.

Fig. 14 is an end elevation of the same.

Fig. 15 is a sectional elevation of a fur-
ther modified form of armature.

Fig. 16 is a transverse sectional elevation
of the same taken substantially along the
line 16—16 of Fig. 15.

Fig. 17 is an end elevation of the insulat-
ing end cap of the same with a flange of
the slip ring groove removed.

Fig. 18 is a section of the same
stantially along the line 18—18.

Fig. 19 is another end elevation of the in-
sulating end cap.

Fig. 20 is a plan of the armature casing
or frame of Fig. 15 with the insulating end
cap removed and with the core laminations
partially in place to show their manner of
nsertion.

Fig. 21 is a view similar to Fig. 20 but
showing all of the core laminations in place.

Fig. 22 is a plan of one of the core lamina-
tions which I may employ.

_Fig. 23 is a plan of another of the core
laminations which T may employ.

Fig. 24 is a plan of another form of the
divided core laminations which I may em-
ploy, and
- Fig. 25 is a plan of some assembled lam-
inations of several kinds which I preferably
employ together.

In the embodiment of a low tension arma-
ture illustrated in Figs. 1 to 8, a cylindrical
body member or casing 1 of suitable non-
magnetic material, preferably moldable in-
sulating material such as a phenolic con-
densation product, is provided with a cen-
tral cavity 2 opening inwardly from both
ends and of a size and shape capable of re-
ceiving through the open ends a complete
coil unit 8., The member or casing 1 is also
provided with diametrically opposed aper-
tures 4 in its side walls which lead to the

takeh sub-

- core D.
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central cavity 2 and which receive a divided
The divisions of the core in this
embodiment are shown as built entirely of
divided laminations which are arranged to
abut and overlap at their inner ends so as to
form in effect a continuous cove, and have
enlarged heads 6 which are received within
enlargements in the outer ends of the aper-
tures 4 and form continuations of the outer

- peripheral surface of the member or casing

1. The complete coil 3 has a central trans-
verse passage 7 through which the divisions
of the core 5 extend and abut one another.
The member or casing 1 is provided at
its ends with slightly reduced shoulders 8
which receive and support flanges 9 of end
bearing elements 10 and 11. The elements
10 and 11 have small cylindrical aligned ex-
tensions by. means of which the member or
casing 1 is rotatably supported. The exten-
sion on one of the elements, such as 10, is
hollow for the passage of one of the coil
terminal conductors to a collector ring (not
shown) that is carried on that extension, the
other terminal of the coil being grounded
as usual in these devices. The end bearing
elements are held upon the ends of the body
member or casing by bolts 12 which pass
through the body member or casing and be-
tween the bearing elements, and are held
against removal by nuts 13. Some of the
boits also pass through the divisions of the
core for holding them within the body men-

“ber or easing, and through the cores holding

the coil within the cavity. In the apertures
in one of the end bearing elements through
which the bolts pass bushings 14 of insulat-
ing material are inserted, and a ring 15 of
insulating material is interposed between the
end bearing elements and the nuts so as to
completely insulate the bolts from one of the
end bearing elements. If this insulation or
its equivalent were not provided, the elec-
trical connection of the bolts to the end
bearing elements would provide the equiv-
alent of a short circuited coil moving in a
magnetic field which would not only require
the application of additional energy to drive
the coil through the field but would cause
excessive heating of the short circuited con-
ductors and prevent proper working of the
armature. :

The core 5 is preferably laminated with
the line of contact of each abutting pair of
laminations arranged crosswise of, or
stepped, or obliquely to those of the adja-
cent pairs. In assembling the laminations,
the coil is first inserted into the casing, the
bolts 12 passed through one of the end bear-
ing elements and the casing until the ends of
those passing through the apertures 4 are
partially across these apertures, the lamina-
tions then placed in the desired overlapping
arrangermnent . of their ends, alternately
through each aperture 4, and the bolts slow-
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tached.
‘this manner, the complete coils can be wound

- casmng may be open at either one or

molded therein. The open end
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Iy shifted to align and hold the laminations
of each division until complete. The bolts
are then shifted completely through the cas-
ing.and the other end bearing element at-
With an armature constructed in

in multiple automatic winding machines and
then inserted into the casing. If trouble in
the coil, such as a short or open circuit con-
dition, is found during the first assembled
or dry test the coil can be quickly replaced
with a new one from a stock supply without
the delay and expense necessary if the arma-
rewound upon the
old core, as in prior armature constructions.
The coils wound in the auntomatic machines
all have substantially the same amount of
wire which makes them of uniform resist-
ance. To remove the coil it is merely neces-
sary to remove the end bearing element
which closes the cavity and remove the bolts
and core divisions which release the coil.

The casing of a phenolic condensation prod-.

uct protects the coil from injury by water
or contact, and being a non-conductor of
electricity will not haye eddy currents in-

duced therein by its movement in the mag-

netic field, To more completely protect the
coil, I may if desired, after the armature is
assembled, and the first test indicates no
coil trouble, fill the interior of the casing
not actually occupied by the coil with a
soft- binder composition of a phenolic con-
densation product and then harden the fill-
ing by baking the whole armature.
i both
ends to provide access to the cavity and
closed by the end bearing elements, but pref-
erably only one end is open to the cavity.

In the embodiment illustrated in Figs. 9
to 12, for high tension machines, the hollow
cylindrical body member or frame 16 is
formed of a phenolic condensation product
with one end closed and integral with the
lateral portion and with the slip ring 17
and the 'adjacent end bearing member 18
of the mem-
ber or frame 16 is closed by the metal end
cap 19 having the hollow bearing extension
20 in_alignment with the bearing member
18. The cap 19 fits over a slightly reduced
end portion of the member 16 and is se-
cured thereto by screws 21 which pass
through the .end cap and into the member
16 lengthwise thereof. The member 16 is
provided with diametrically disposed aper-
tures 22 in its sides into which the screws
bar 23 is dis-
posed in each aperture at the end adja-
cent the open end of the members and with
which the ends of the screws 21 have thread-
ed engagement to prevent their withdrawal.

~1he coil unit 24 which may be advan-
tageously wound in maultiple automatic
winding  machines is inserted into the in-

The.

terior of the cylindrical body member or

frame before
19 to the member, with the inner aperture
25 of the coil in alignment with the aper-
tures 22 of the body member 16. A lami-
nated core
aligned apertures in the body member and
coil, the core having apertures extending
transversely thereof and in alignment with

the screws 21.  Soft iron pins 27 each sur-
rounded by an insulating sleeve 28 pass

through the apertures in the core and into
recesses 29 in the body member, the pins each
having a reduced end portion 30 which is re-
ceived within the abutting end of a screw
21 as illustrated in Fig. 11. The cross sec-
tion of the core is, by its use of ‘the soft iron
pins, decreased merely by the space occupied
by the insulating sleeves, and these sleeves
by insulating the pins 27 from the screws
that lead to the end <cap avoid the danger of
a continuous closed circuit for eddy currents
which may be set up by
magnetic field of the conducting parts. The
sleeves 28 increase the efficiency of the lami-
nations by also preventing any electrical
connection between the laminations caused
by their contact with the SCIews or pins.
The external diameter of the sleeves 98 is
small enough to permit of their passage
through the holes in the body member pro-
vided for the screws 21. - f

One end of the coi] unit is connected by a
connector 31 to the slip ring 17 and the other
extreme end of the unit is grounded to the
frame of the machine siich as by a connector
32 and a conducting element 39 abutting
cap 19. An intermediate point of the coil i3
connected by a connector 33 to one side 34
of a suitable condenser 35 that is disposed
within the body member or casing adjacent
the end cap 19, the opposite side of the con-
denser formed by conducting element 32* be-

‘ing grounded to the frame of the machine,

connector 33 divides the
coil unit into two parts one of which is-the
primary winding and the entire unit is the
secondary - winding, as well known in the
art. A suitable make and break device 36
such as is well known in the art is carried
by the bearing extension 20 and has one of
its contacts connected to the condenser ter-
minal 84, and the other grounded to the ma-
chine frame, as common in devices of this
kind. :

In the embodiment illustrated in Figs. 13

The intermediate

‘and 14, the cylindrical body member or cas-

ing 37 is open at both ends with its external
end portions slightly reduced to receive
metal end caps 38 and 39. The end cap 38
has a fixed bearing extension 40 and a sur-
face 41 concentric with the axis of the ex-
tension 40 which receives and fixedly sup-
ports a spool 42 of insulating material such
as a phenolic condensation product, carrying

the application of the end €ap.

26 is then inserted through the
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in its central groove 43 a suitable slip ring
44 of conducting material. The end caps
are held upon the body member by screws
45 which pass between the end caps and
through the body member and the core 46.
Insulating sleeves 47 surround the portion
of the screw which passes through the core
and may also extend along the screw for 2
short distance. The screws 45 are insulated
from one of the caps in the manner explained
for the construction of Figs. 1 and 2. The
seress ure inserted into the body member
before the spool 42 is applied to the surface
41 since a flange of the spool insulates the
carbon holder from the screws 4.

Tn the embodiment illustrated in Figs. 15
to 19 the body member 48 is made of a suit-
able non-magnetic conducting ‘malerial such
as brass or copper. The member hus one
closed integral end in which one bearing ex-
Lension 49 1s fixed. the other end being open
and provided with a concent riec end rib 50.
The member is provided with a pair of slots
51 extending from the open end lengthwise
thereot nearly to the other end and through
these npertures in the gides of the member
the core may be passed. The’ member is also
provided with slots 50 extending similarly
to slots 51 but at points intermediate of the
space between the apertures for the passage
of the core. The open end is closed by a cap
53 of suitable insulating material such as
a phenolic condensation product, which
fixedly carries the bearing extension 54. A
flanged disc 55 1s earried upon the bearing
extension b4 and interlocked thereto or to
the cap 53 in any suitable manner, the
flanged disc and the end of the cap forming
a spool for retaining the usual slip ring 56.
in the groove thereof. The cap 53 is pro-
vided with a concentric groove in its end
which receives the rib 50 and clamps the
split ends of the body nember against move-
ment together or apart and rigidly couples
the cap and member. The cap is provided
with apertures 57 through which pass suit-
able screws (not shown) for gecuring the
end cap 53 to the body member, and a core
within the member and coil unit, as in.the
form shown in Fig. 11, the heads of the
screws being considerably countersunk so as
to be away as far as possible from the car-
bon holder which runs in the groove of the
spool.

The laminations in any of the illustrated
Figs.
4, 6 and T, or complete lamination strips
58 and 59, shown in detail in Figs. 22 and
93 may be used in combination with divided
laminations. The divided laminations may,
instead of being cut obliquely as shown in
Figs. 4, 6 and 7, be of the stepped shape as
shown in Fig. 24, and it will be obvious that
in the manufacture of either of these di-
vided laminations, a single die can be used

Thave illustrated the manner in

uniformly as possible’
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to cut all of each type since it is merely
necessary to reverse alternate ones when
assembling in order to make them abut
closely without a gap between them.

The preferred arrangement is to use as
many as possible of the complete lamina-
tions and the balance of the divided lamina-
tions of either type. In Figs. 20 and 21 1
which they
ave assembled in the body member and coil
unit. By turning the integral laminations
cornerwise of the apertures in the coil unib
and body member, the heads can be passed
through the aligned apertures and the lami-
nations then turned to their proper position.
As many as possible of the integral lamina-
tions 58 are first inserted, and then as many
more as possible of the integral laminations
59 inserted between groups of the previous-
ly inserted laminations. The laminations
£9 are similar to laminations 58 with the
exception that the side edges of one head of
onch of the former have been cut off as
shown at 60 so as to reduce the clearance
necessary and enable their insertion after
16 more of 58 can be inserted. The divided
taminations 61 or b are next inserted as
petween the integral
laminations until the core is complete, after
which the securing pins, rods or screws an
insulating sleeves are inserted through the-
laminations to prevent their relative dis-
placement. The core thus built up_can be
further impregnated with a phenolic con-
Jensation product binder and treated to
harden the binder and produce 2 practically
solid laminated core, the binder serving tc
agsist in holding the divided laminations
against removal from the apertures by caus-
ing them to adhere to the itegral lamina-
tions and the latter by reason o their heads
cannot leave the apertures. The centrifu-
gal action upon the divided laminations is
vesisted not only by the screws or ins but
also by the binder and the heads of the in-
tegral laminations. '

Tn all of the illustrated constructions it
will be observed that there is no dependence
for rigidity upon the laminations and the
armature when assembled will always have
a very accurate alignment which will not
be disturbed by the assembly of the lamina-
tion securing means. The body member
practically encloses and protects the coil
unit, but after the armature is assembled
and tested, the interior of the same can be
filled with a suitable insulating cement or
binder such as one of a phenolic condensa-
tion product, which is subsequently hard-
ened to form a water tight enclosure for the
coil. The course for any of the types of
body members illustrated may be composed
of all divided laminations or partly of -
vided and partly of integral laminations. I
may refer to these cores as sectional, mean-
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ing that they are assembled not as a unit
but in parts, which parts may .comprise sin-
gle divided or integral laminations or
groups of any of these separately or to-

~ gether.

It will bé understood that various changes
in the details and arrangements of the illus-
trated and described embodiments may be

principle and scope og the
invention. ' '

I claim: :

1. In an armature for magnetos and
the like, a hollow body member having
apertures in the side walls and an open end
leading. to the cavity therein, a complete
coil having a central aperture adapted to
be inserted into and removed from the cav-
ity through the open end and being encased
protected by said. body member when
therein, a core for the coil adapted to be in-

- serted in sections through the apertures in
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the side walls of the member and into the
aperture of the coil, said core locking the
coil within the cavity, end bearing elements
for closing the open end and supporting
the member and coil for rotation together,
and attaching devices passing between the
end bearing elements and through the sec-
tions of the core to hold the latter within
the member and secure the end: bearing ele-
ments to the member, - S

2. In an armature from magnetos and
the like, a cylindrical casing having a cayity
therein opening from one end, a complete
coil unit in said cavity and encased and pro-
tected by said casing, said unit being in-
sertable into and removable from the cas-
ing through the opening in said one end, a
core  removably inserted transversely
‘through the casing and also passing through
the coil unit to form the core thereof, said
core locking the coil within the casing,
and bearing elements provided upon the
ends of the casing, the element, upon the
end having said openinF, closing said
opening and being removably atta,ches to the
casing, whereby it may be removed to per-
mit removal or introduction of the coil
unit. '

3. In an armature for magnetos and the
like, a body member having a cavity therein
with an opening from at least one end, a

- complete coil unit with a central opening

disposed in said cavity and encased and-
protected by said member, a core passing

through the body member and central open-

. ing of the coil to lock the latter within

_ends of the

the cavity against removal through the end
opening, bearing elements carried by the
bodgy member and closing the

--cavity opening, and means passing between

the elements and locking the core within the
member. o § '
4. In an armature for magnetos and the

‘divided laminations being out of ali

like, a body member having a cavity therein
with an opening from at least one end, a
complete coil unit with a central opening
disposed in said cavity, a core passing
through the body member and central open-
ing of the coil to lock the latter within the

cavity said core comprising laminations

at least a portion of which are divided and
inserted from opposite sides of the body
member and having at their inner ends
edges abutting on lines oblique to the di-
rection of insertion of the core laminations.

5. In an armature for magnetos and the
like, a body member, having a cavity therein
with an opening from at least one end, 3
complete coil unit with a central opening
disposed in said cavity, a core passing
through the body member and central open-

ing of the coil to lock the latter within the

cavity, said core comprising laminations at

least a portion of which are divided and in--

(]

serted from opposite sides of the body mem- -

ber-and having, at the inner ends of lami-
nations of the same plane, end edges abut-

.ting on lines oblique to the direction of the

insertion of the laminations, the abutting
end edges of each pair in the same plane
being crosswise of those of each adjacent
pair, ' :

6. In an armature for magnetos and the

" like, a body member ‘of non-magnetic mate-

rial having a cavity therein and apertures
leading thereto from opposite sides of the
member, a complete coil unit insertable into

or removable from the cavity, a laminated -
double headed core inserted in sections

through the apertures and coil, at least a
portion of the laminations being divided

to_permit of their insertion from opposite

sides of the body member, each pair of abut-
ting divisions of the divided laminations
overlapping both of the divisions of each

adjacent abutting division, and bearing ele-

i)neents carried by the ends of the body mem-
r. -

- 7. In an armature for magnetos and the
like, a body member of non-magnetic mate-
rial having a cavity therein and apertures

leading thereto from opposite sides of the

member, a complete coil unit insertable or
removable from the cavity, a laminated
double headed core the laminations of which
are inserted through the apertures and coil,
at least a part of the Jaminations being di-
vided to permit of insertion from opposite
sides, the line of abutment of each pair of
ment
with the line of abutment of each a jacent
divided pair whereby the layers of divided
laminations of the sections overlap, and
bearing elements carried by the -ends of the
body member. .

8. In an armature for magnetos and the
like, a body member of non-magnetic mate-
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rial having a cavity therein and apertures
leading thereto from opposite sides of the
member, a complete coil unit insertable into
or removable from the cavity, a sectional
laminated core the sections of which are in-
serted through the agertures and coil, a por-
tion of the sections being divided to permié
of insertion from opposite sides, each pair
of abutting divisions overlapping the di-
vision of each adjacent divided pair, bearing
elements carried by the ends of the body
member, and members passing between the
end elements and through the core for se-
curing the end elements to the body mem-
ber and the core sections within the aper-
tures of the body member.

9. In an armature for magnetos and the
like, 2 body member of non-magnetic mate-
rial having a cavity therein opening irom
one end and apertures leading thereto from
opposite sides of the member, a complete
coi] unit insertable into or removable froin
the cavity through the open end, a sectional
core the sections of which are inserted

through the apertures and coil, at least a-

portion of the sections being divided to per-
mit of insertion from opposite sides, the line
of abutment of each divided pair of sections
being out of alignment with the line of
abutment of each adjacent divided pair
whereby the divided sections overlap, bear-
ing elements carried by the ends of the body
member and closing the said open end, and
members passing between the end elements
and through the core for securing the core
sections within- the bedy member and the
end elements to the body member. :

10. In an armature for magnetos and the
like, a hollow body member of molded in-
sulating material and having apertures in
the side walls, a coil unit adapted to be in-
serted into the hollow member, a straight
core adapted to be inserted into the aper-
tures and coil unit diametrically of the body
member, and bearing extensions carried by
the member, one of which extensions 18
molded in the member. ‘

11. In an armature for magnetos and the
like, 2 hollow body member of molded in-
sulating material having apertures in its
side walls and a groove in one end portion,
a slip ring molded into the member at the
bottom of the groove, a coil unit adapted to
be inserted into the hollow member, a core
adapted to be disposed in said apertures and

1,598,380

extend through the coil unit, and ’bear}'ng
extensions carried by the member. .

12. In an armature for magnetos and the
like, a hollow body member of molded in-
sulating material having a closed integral
end with a peripheral groove, and also hav-
ing apertures in its side walls, a slip ring
in said groove, a bearing extension molded
into the closed.end, a cap having a bearing
extension attachable to the open end of the
member to close the same, a coil unit adapted
to be inserted into the hollow member be-
fore the cap is applied, a core adapted to be
inserted into the member and coil unit
through the apertures, and pins adapted to
be inserted in said body member across the
apertures to seeure the core therein.

13. In an armature for magnetos and the
like, a hollow body member oi molded in-
sulating material having a closed integral
end with a peripheral groove and also hav-
ing apertures in its side walls, a slip ring in
said groove, a bearing extension on the
closed end, a cap having a bearing exten-
«ion attachable to the open end of the mem:
ber to close the same, a coil unit adapted to
be inserted into the hollow member before
the cap is applied, a laminated core adapted
te be inserted into the member and coil unit
through the apertures, pins of magnetic ma-
terial adapted to be inserted in said body
member across the apertures to secure the
core therein, and insulating sleeves sur-
rounding at least the portion of each pin
within the core. :

14. In an armature for magnetos and the
like, a hollow body member of non-magnetic
material having a closed and an open end
and apertures in its side walls, a bearing ex-
tension on said closed end, said member hav-
ing a plurality of spaced slits extending
from the open nearly to the closed end, a
cap of insulating aterial secured to the
open end of the member to close the same,
and rigidly connect its split ends, a bearing
extension carried by the insulating cap, a
coil unit adapted to be inserted into the
member through the open end before the
cap is applied, and a core adapted to be in-
certed into  the coil and body member
through the aperture.

In witness whereof, I hereunto subscribe
my signature.

RICHARD VARLEY,
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