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- COMPOSITE ARTICLE AND METHOD OF MAKING SAME

~ Application filed April 17,

In general my invention relates to a proc-
ess for forming a practically homogeneous
and substantially rigid article from super-
posed sheets or laminations of semi-plastic
material. In one of its aspects my process
includes the drawing or pressing of the sheets

into a finished article having a circumferen-

tial skirt or flange which may or may not
be disposed at an angle to another portion:
of the body of the article, in accordance with
the cross sectional shape desired.  In an-
other aspect, my improved process contem-
plates the use of laminations or sheets, and
particularly discs: of different areas or di-

5 ameters for permitting the sheets when drawn

or pressed: by the dies to flow or stretch into
a finished article of substantially uniform
cross section and requisite strength. ' The in-

vention also includes the article made by my'.
rocess: In particular I have illustrated my

mvention as applied to mica insulating rings
and to the method of making them. These
rings are intended primarily for the commu--
tators of dynamo electric machines, and the
general object of the invention is to produce
a ting which shall have high and uniform
insulating properties, possess high mechan-
ical strength, and be economical to manu-
facture. o L o

T obtain this object in the manner illus-

trated in the accompanying drawings, in.

which' o :
Figure 1 illustrates the finished article, a
section being broken away to showthe in-:
ternal construction. oo T
~Figure 2 represents a set of dises from
which the ring is produced, these being shown
spaced apart for the purpose of illustrating
their individual construction and their rela-
tionship to each other in assembly. - .
Figure 3 is a fragmentary sectional view
taken through the flanges of one of the rings

to show on an enlarged scale the final re-
lationship of the parts. -

Figures 4, 5 and 6 show the progressive

steps of manufacture in a forming machine

Or press. S
Like numerals denote like

out the several views.

I will describe a typical instance of the

parts‘ through-

1926. Serial No. 102,820.

process and product-in order that the prin-
ciple of the invention may be understood. In
a typical case the work material is “mijca
plate”, a known article consisting of flakes
of mica laid in overlapping relation and
bound together by shellac or. other suitable
binder. This mica plate has high insulating
property, electrically, and it is my purpose
to produce from it a'ring which is strong
mechanically and whose dielectric properties

60

are uniform throughout its surface. This - -

mica plate is produced in sheets and.is semi-

plastic when hot. o
To described the process in its develaped
form; I first prepare a plurality of discs or

complete sheets 10, 11,12, 13 of mica plate
-asillustrated in Figure 2. By complete sheets'
T mean a sheet which is coextensive. with the

entire surface of the ring in distinction to sec-

tors of the ring. These discs may be varied

in number, size and character, but I'am de-
scribing a typical example.
all perforated at the center so that they may
fit over a centering pin 16 shown in Figures
4 to 6 and hereinafter again.referred to. -In
the form shown the lowermost disc 13 is un-
slitted. Above this I place a disc 12 of larger

‘diameter and having a number of slits 18 run-
ning in from the periphery. . These slits are -

in the form of line-like incisions as. distin-
guished from sectors, notches. or slots, which

Jater form relatively extensive cut-out por-

tions, the difference in function between my
line-like incisions and the slots: or-notches
being that when my slitted discs are drawn
as herein disclosed the adjacent edges of the
lits of ‘each disc or sheet are caused to over-

lap, thereby permitting sufficient contraction

of the peripheral or outer portions of the
sheet: ‘In the case of the sheets having sec-
tors or notches or substantial cutouts the ad-
jacent edges of the cutouts merely abut upon

 pressing or drawing, in the contracting oper-

ation. They do not overlap. By preference
these do not run radially but at an oblique
angle to a radius. Above this I place a disc
11 of somewhat larger diameter and hav-
ing slits 18 similar to the slits of disc 12.

Above dise 11 is placed a disc 10 which is- !

The discs are;
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of smaller diameter than disc 13 and is un-
slitted.

These discs are superposed in the order
described in the forming machine, whose chief
portions are illustrated in Figures 4 to 6.
Referring to the machine itself, there is a sta-
tionary recessed die 20, the walls of which
converge slightly in a downward direction to
produce the final product shown in Figure 1,
viz. the completed ring having an external
flange 22 and the internal flange 24. The
dises are centered over the pin 16 previously
mentioned, which pin rises from a stationary
cylindrical core 26. The upper rim 28 of the
recessed die 20 is rounded and there is also a
rounded shoulder 30 at the bottom of the
recess.

Cooperating with the recessed die is a pro-
jecting die 82 which in general form is a hol-

low cylinder and has a lower periphery in

the ferm approzimately of arounded V. This
projecting die diverges upward from the low-
er periphery at a pitch corresponding to the
pitch of the walls of the recessed die 20. Its
inner diameter is substantially equal to the
external diameter of the center core 26, thus
making a sliding fit upon it and serving as
n cut-off in cooperation with the upper periph-
eral shoulder of said core. Tt is reciprocated
vertically by any suitable means.

The press or former also has an ejector die
24, which is annular in form and is also re-
ciprocated vertically with the proper timing
which will be hereinafter described. The
mechanism for operating it need not be here
deseribed, as the press forms no part of my
present invention but is shown and described
in 2 copending application filed by me or the
11th day of November, 1926, Serial No.
147.710. . .

The cjector die surrounds and is guided
by the center ccre 26 and when in lowermost
position as shown in Figures 4, 5 and 6 it
constitutes the bottom of the chamber in
which the ving is formed. It has a conjcal
upper surface 36 which cooverates with the
correspendingly heveled surface 38 at the low-
er rim of the projecting die 32.

By preference the projecting die 32 has an
armular shoulder 40 at the top of the acting
portion, viz. at the point corresponding to
the top of the finished ring. This shonlder
serves to finish the ring and also to cut off anv
surplus material in case the dises of work
material are too large for the work in hand.

In practicing the process, after the discs
are formed as previously explained, they are
placed one upon another in the machine in
the manner shown in Figure 4. They rest
upen the top of the recessed die 20 and are
held centered by the pin 16. After the discs
are thus pesitioned the projecting die 32 com-
mences to descend, and as it does so it bends
the work sheets in the manner shown in Fig-
ure 5. The lower rim of the die forces the

1,872,269

engaged portions of the discs downward fast-
er than the adjacent portion, and as the die
approaches its lowermost position it cooper-
ates with the upper annular shoulder of the
core 26 to sever the central portion of the
disc from the remainder which is to form the
ring. This action is illustrated in Figure 6
which shows the projecting die in lower-
most position and the ring in its final form.

The sheets are hot when they are put into
the press, and hence are plastic to a consider-
able degree. In the illustrated case where
four sheets are employed the uppermost sheet
is of a diameter but slightly larger than the
diameter of the lower rim of the projecting
die 32. The other discs are larger than the
diameter of the recess in the die 20 and are
arranged with a disc of larger diameter above
one of smaller diameter. Of course it will
be apparent that I am not limited to the use
of any particular number of discs, and that
it may be desirable, especially where rings
of small size are to be made, to use only two
superposed discs, i. e., the upper discs 10
and 11, or three dises in which case dises 10
and 11 may be used with either a slotted disc
similar to disc 12 or an unslotted disc simi-
lar to disc 13. T have also discovered that
rings of small size and dimension may be
successfully made of two superposed discs
withont slotting the periphery of the larger
disc since the peripheral portions of the dise
do not tear or rupture during the folding
process. The diameter of the slotted disc
11 is such that as the die descends the outer

periphery will come somewhat beneath the

shoulder 40. The periphery of ‘the slotted
disc 12 next below will, in the beginning
come somewhat lower down and the periph-
ery of disc 13 next below will come still fur-
ther down as shown in Figure 5. As the
projecting die descends the outer annular
portion of the slotted dises 11, 12 will not
only be pressed toward each other radially
but will be also contracted circularly and
simultaneously caused to slip upon each other
until finally the parts assume the relation
shown in Figure 6 in which the upper, outer
rim of the discs will come flush with each
other and intc contact with the shoulder 40.
Thus there is a consolidating, contracting
and slipping action and the slitted nortions
of the discs 11, 12 are caused to overlap each
other, thus permitting the parts to become
co-adjusted and to- assume the firal form
shown. It will be noted that the unslotted
disc 13 does not slip entirely up to the top
of the mold as does the slotted disc 12, but
is squeezed out partially as shown clearly
in the enlarged sectional view in Fig. 3. It
should be understood that the pressing oper-
ation flows the discs into a homogeneous
article in which there are no plans of cleav-
age and the showing of such plans in the
drawings of the final object being merely
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to indicate the. final relative am:imgwnt of
the material of the discs. ‘The shoulder: 40

finishes. the upper ‘edge ‘of the ring and will

cut off any surplus materiel which. may be
present by squeezing it-out inte & groove 41

- formed in the walls of the:die 2. It ix also

evident that by my method of centering the
sheets by gauging them from. the margins of
their central apertures in distinction: from
their peripheral margins, thege: outer edges
of the sheets-are free during, the-drawing-and
pressinig’ operation se ‘that. they: are: free to
register or form a finished edge of the flange,

the edge being formed of the eenterminous

edges of the various sheets which originmily
were of diflerent diameters.. - .. -
... As to the inner flange 24 of.the finished

ring, ‘a stretching action seems to.take place;

with the result that in. spite of the presence
of the-additional dise 10 the fimished: inner

. flange of the ring will be:no thicker than the

outer one, The inner flange 24 will be feur
ply in distinction to: the three plies.of the
outer flange, and as the upper: disc’ 10 pro-
jects beyond the rim.of die 32 it reinforces
the ring at the lower bend where strength
is-of adventage. - - o e nn

- From: the foregoing it will be evident that
by operating upon.the slreets when hot. and
plastic and. selecting the sizes and' comstrue-:
tion of werk sheets shown.and pressing them
in a- mold of this.character with outer walls
which diverge outward and inner walls
which converge inward the work sheets ad-
just themselves and:become consolidated in
a ring which is two. ply: at: the-top-and. three
ply atithe base of the outer flange and four
ply at the inner: flange and- yet of approxi-
mately the same thickness at all paints of
both flanges. It will be- understood that
when the discs are placed.in.the machine: care:
is taken not to have the slits of one.dise.aver-
lying the.slits of the adjacent one. The:re-
sult is that. the slits.da hot register im: the
finished article and in.faet the edges appar-

ently overlap at these points:and: hence the.

slits do not weaken the ring. although: they
permit the mutual. adjustment. and: flowing;.
so.to speak, of the material of which the work:

sheets. are. formed. - This has been found to.

produce a ring of great mechanical strength-

and one in which the di-electrie: properties

are quite uniform. over the surface, thus pre-
venting electrical penetration any Ifere: eas-

ily at one point than at anether. - By femm-

ing the slits 18 in:the discs 11 and 12 nen-:
radially, if disc 11 when superposed on disc.
12 be reversed in its arrangement se-that the.
incisions 18 extend in a direetion-opposite to

- those in the disc.12, or in ether words, if.

one ‘of ‘these dises. be turned. over from: the:

position shown in: Figure- 2. and then super-

posed: on the. other, when the pressing opera-

tion takes place the incisions will lie criss—
85: cross and therefore cannot possibly comse into:

‘to consolidate: thent..

s

registzation. If radial incisions be weed:this

function will not be present; hence the ad-
vantage of nen-radial inocisioxs.. ,
. Tt will be: understeod: that. the: number of
dises mayy be varied, and that other modifica-
tions may be made in the process without ex-
ceeding the scope of the invention, which is
set.out iy the appended. claims..

- Hawing thus deseribed my inwention: what

I claim as new and desire to secure by Let-

ters Patent.iss. . - o

_1.. The method of making laminated rings
consisting in  taking sheets of semi-plastie
mica. material; staeking a plurality of such
sheets one: abeve another, and: foreing. them
into.a reeeptacle heving converging sides for
conselidating. the: sheets and: simuitanecusly

compacting their ‘peripheral portions by

means of pressure exerted edgewise on said
peripheral portions. - S

2. The-method of making laminated rmgs
from semi-plastic mica sheets consisting in
taking; sheets of unequal size; aligning the
sheetq coaxially one above the other, and forc-

_ing said sheets: into. & receptacle having con-

vergimg sides far consolidating the sheets and
simultaneously compacting: their peripheral
pertions: by means of pressure: exerted edge-
wise-on said peripheral portions.

& The metliod: of making: laminated rings
consisting in: preparing: & plurality of discs

of different diameter, slitting their peripher-

al: portions; placing: them coaxially one
abovethe other with a sheet of smaller disme-
ter below a sheet of larger dismeter, bending
the periplieral portions of the sheets upward-
Iy from: their original plane; and' smulta-
neously. exerting pressure, thereby consoli-
dating the sheets and: compacting the periph-
eral portion. by means of pressure exerted
edgewise on: said periphersl. portions more
elosely.. - . - , . : ;

4. The method of making laminated: rings
congisting 'in. preparing circular sheets of
micaplateof different diameters; makingslits
in-the peripheral portion of the sheets ex-
tending non-radially, heating the sheets to
render them: semi-plastic, superposing: the
sheets: concentrically, bending the: sheets
along a circle coneentric with but spaced from:
the: ciccumference of the sheets to: form an:
outer flange extending obliquely to the plane:
of the ring, and pressing: the: sheets together:

5. The method of making laminated in-
snlating rings consisting in preparing cireu-
lar sheets.of mica plate-of dié)erent diameters;,.
heating them: to- render them semi-plastic,
superposing the: sheets concentrically, bend-

the sheets along a circle: concentric with: .

but spaced: from: the circumference of the:
sheets to. form an’ outer flange extending ob-
liquely to the plane of the rmg, pressing the.
sheets together to consolidate them, and also:
compacting the: upper outer rim of the ring’
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by means of edgewise
and finish the same,. :

6. An insulating ring approximately V
shaped in cross section and composed of a
plurality of layers consolidated together,
some of the layers having slits extending to
the outer periphery and arranged in. a non-
radial direction; the slits of one layer being
out of register with the slits of the adjacent
layer. ' ’

7. Aninsulating ring for commutators con-
sisting of a plurality of laminations of mica
plate approximately V shaped in cross sec-
tion, the laminations being pressed together
and consolidated and the inner flange having
4-greater number of lavers than the outer
flange and being of approximately the same
thickness. - C oL
8. Aninsulating ring for commutators con-
sisting of a plurality of laminations of mica
piate approximately 'V -shaped in cross sec-
tion, the V being rounded at the bottom, the
laminations being consolidated and.the inner
flange having a greater number of layers
than the outer flange; the excess layer of the
inner flange rounding the point of the V for
reinforcing it there. : o

9. The method of making insulating
bodies which includes concentrically super-
Posing a plurality of layers of circular mica
sheets, some of which are of different diam-
eters. and subjecting them while hot to the
action of a drawing die and punching out the
central portion of the sheets during the die
drawing operation. . o

10. The ~method of *making insulating
bodies which includes concentrically: super-
posing a plurality of circular mica sheets, one
of which is of larger diameter than another,
and subjecting the sheets while hot to the
action of a drawing die and punching out the
central portion of the sheets during the die
drawing eperation. S

11. The herein - described method which
comprises superposing a plurality of mica
discs of different diameters disposed in co-
axial registration, holding the central por-
tions of the discs while subjecting -interme-
diate portions thereof toa die pressing action
to draw-the same and cause the registration
of the peripheral portions of said discs where-
by to form an article of substantially uni-
form cross section and punching out the held
central portion at the conclusion of the draw-
ing operation. .

_12. A mica insulation ring substantially V-
shaped in cross section and having flanges
composed of a plurality of superposed layers
of mica pressed into a’substantial homoge-
neous mass, one of the flanges of the ring hav-
Ing a greater number of layers than the other.

13. A mica insulating member composed
of a plurality of superposed sheets of mica
die pressed and drawn into desired cross sec-
tion, a certain part of said cross section be-

pressure to cdnsolidgte

1,872,260

ing composed of more layers than another
part. -

P‘ 14. The method of making mica insulating
rings having intersecting flanges, consisting
in preparing washers of mica plate, center-
ing them by holding them at the center hole
of the washers, heating the washers, die press-
ing them to form the two flanges, and die
trimming the inner and outer flanges while
remaining in the pressing die. :

15. An annular insulating ring comprising
concentrically stacked mica discs of unequal
diameter formed and compacted into a solid
unitary object. ;

16. The method of making laminated rings
which comprises stacking a plurality of pre-
formed mica discs of different diameters,
heating the discs to render them semiplastic,
bending the discs along a line spaced from
the circumference thereof to form an outer
flange extending obliquely, and finally press-
ing the sheets to consolidate them while
simultaneously removing a central portion.

17. The method of making mica insulatinE
rings which consists in bending a heated stac
of preformed mica discs of different size ar-
ranged in concentric relationship along a line
spaced from the circumference of the stack
to form an outer flange extending obliquely
and finally compacting the sheets to con-
solidate them whereby to cause a flow of mica
within the product in order to effect a uni-
form distribution of mica in any zone of the
product. :

18. An annular insulating ring having two
converging integral flanges, said ring %eing
formed from a stack of mica discs including
a larger and a smaller disc in such a manner
that the larger disc extends in both flanges
forming a retaining shell, while the smaller
disc extends in the inner portion of the ring
to strengthen and reenforce one of the flanges.

19. The method of making laminated in-
sulating rings, which consists in stacking a
plurality of pre-formed mica discs of differ-
ent diameters and bending the discs along a
line spaced from the circumference of the
largest to form converging flanges, wherein a
larger disc extends in both flanges and forms
a retaining shell, while a smaller disc extends
principally in one flange only, whereby to
strengthen the flange.

20. The method of making laminated mica
rings, which consists in forming a plurality
of discs of different diameter, placing the
discs co-axially one above the other and bend-
ing the peripheral portions of the stack up-
wardly from the original plane and simul-
taneously exerting pressure whereby to con-
solidate the sheets and compact the peripheral
portions by means of pressure exerted edge-
wise on the peripheral portions.

21. An annular insulating ring comprising
concentrically stacked mica discs of unequal
size, the discs being formed and compacted
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into a solid unitary object and having the
central portions of the compacted discs
punched out to trim the inner edges of the
annular ring to size. :

22. An annular insulating ring having two
converging integral flanges, said ring being
formed from a stack of mica discs including
a larger and a smaller disc in such a manner
that the larger disc extends in both flanges
forming a frame work, while the smaller disc
extends in the intersection of the flanges to
strengthen and re-enforce the ring at this.
point. S '
23. The method of making laminated in-
sulating rings which consists in stacking a
plurality of pre-formed mica discs of differ-
ent diameters and bending the discs along a
line spaced from the circumference of the

largest to form converging flanges, wherein a

larger disc extends in both flanges and forms
a retaining shell, while a smaller disc extends
in one flange and partially in the other flange
at its base to strengthen the ring at the inter-
section of the flanges.

In witness whereof, I have hereunto sub-
scribed my name. ’

LOUIS T. FREDERICK.




