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This invention lelafes in genela1 to electuc
regulators and more parmcularly to 1mprove-
ments in carbon pﬂe electrlc redulators )

One of the primary obge ts of the 1nvent10n
is to provide a regulator oif sunple co"lsbructxon
of small size and weleht and consuming the min-
imum of power and \Vlnch will prov1de hlghly
sensitive 1evulatlon over a wide rancre )

Another objest i to prov1de an 1mp10ved
meams for damping vibrations produced by cur-

ent fuctuations.

Arong the approaches in efforts to solve this
damping problem is the provision of hqu1d ﬁlled
dashpots including & ¢ylinder and ‘a piston with
a rod connected to an armature. .

The present invention eontemplafes a built-in
pneumsatic cushioning arrangement inherent in
the reguiator spring construetion that will effec-
tively damp out the vibrations and provide for
sensitive and steady control.

Basically, it is propdsed to employ two gen-
erally ciréular forked ¢ontrol springs with their
conecave surfaces -opposed. To the outside, or
convex, strfaces is foulded a special compound
of rubber which also ektends through the spaces
between the radial prongs of the spring rings.
One of the rings is adjacent the usual electro-
magnet and the opposing ring bears against the
armature. The peripheries of the rings cooper-
ate to resiliently compress the dises of the carbon
piles together and attraction of the armature and
movement thereof by the electlo"nagnet opposes
the spring action to release compression forces
on the carbon discs. The arrangement of the
rubber moulded spring rings is such that pro-
vides for a vibration damping air cushion bse-
tween the opposed concave surfaces of the two
spring rings.

With the foregeing and cother objects in view
the inventiocn resides in the combination of
parts and in the details of construction herein-
after set forth in the following specification and
apvended claims, certain embodiments thereof
being illustrated in the accompanying drawings,
in which:

Figure 1 is a view, the lower half of which is
in side elevaticn and the upper half of which is
in longitudinal section through a carbon pile
electric regulator employing the present inven-
tion;

Figure 2 is a view of the concave surface of
one of the rubber moulded spring rings;

Figure 3 is a view in section taken along line
2—3 of Figure 2;

Figure 4 is a view in cross section taken
through the spring ring of Figure 2;
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Figure 5 is a view in cross section taken
through the other spring ring and a portion of
the armature;-

Figure 6 is a view of the convex surface of the
spring ring of Figure 2; and

Figure 7 is a plan view of the ceniering disc.

Referring more particularly to the drawings,
the conventional carbon pile electric regulator
includes end plates | and 8 with tie bolts 3 to
house the electromagnet core 4 with an air
gap 2. The stack of carbon discs 5 are housed
ina ceramlc tube 6 and the usual 1ad1at1n°' ﬁns
1 may be employed ) :

The two opposed novel concave regulator
sprmgs are generally 1ndlcated at 9 and 10. In-
telposed between rings 9 and 19 is a rubber ring
12 ca1r1ed by the eleetromagnet armature 13
which is moupted to be longitudinally slidable
and wh1ch carries ‘a sleeve 14 which bears
agamst a sleeve 15 that engages he ‘left end of
the . carbon disc stack s

Each of uhe sprmg 1e0ulat1ng rmgs 9 and i0
include a series of per1pherally divided prongs
1T and a central ring. lG ‘about its central aper-
ture. “’ach ‘of these Tings is ‘made. of spring
metal and so formed- that its one surface is.gen~
erally ‘convex. and its other 51de concayve. Each
ring is then placed ina spemal mold and coated
with a specml heat resistant h1ghly ﬁex1ble Tub-
ber. compound so that its entire outside-convex
surface is. covered and the spaces between the
prongs i1 is.covered with molded rubber 18 and
with inwardly extendmg molded rubber exten-
tions (9. Ring 9 bears against end wall 8 but
ring 19 is carried by the slidable armature 3.~
Between ring 10 and the inner flange of ‘arma-"".
ture 13 is interposed a centering disc 12 with' .
lightening slots 20 to make it extremely: flexible, -
longitudinally but radially rigid against’ dlS-
placement.

As stated before, the two rings are so mounted
that the peripheries are in engagement with
each other and their concave faces opposing each
other and thus exert a spring force to compress
the carbon discs 5 together. When the armature
13 is drawn to the left as viewed in Pigure 1,
by the core of the electromagnet, this action is
opposed by the spring rings 9 and (0. The rub-
ber coating on the two rings, in combination with
the compressible rubber ring I1{ disposed there-
between, provides a pneumatic cushion to assist
the spring action in damping out vibrations and
excessive longitudinal movements of the arma-
ture and attending undesired variations in air
gaps between the carbon discs of the carbon pile.

&5
The rubber molded onto the two spring rings
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9 and i0 besides being heat resistant, is highly
pliable so as to. not interfere with the spring
sensitivity of the springs themselves in their
natural intended functions.

Thus it will be seen that there has been pro-
vided a carbon pile control spring assembly that
besides being sensitive includes its own built-in
inherent pneumatic cushion for absorbing undue
vibrations without materially adding to the over-
all bulk, size, weight or expense of the electric
regulator and one that is fully as efficient, if not
more so, than conventional liquid filled eylinder
and piston dashpct constructions.

We claim:

1. In an electromagnetic spring actuated car-
hon pile regulator having an electromagnet, a
carbon pile having one end fixed relative to said
magnet, a spring ring assembly engaging the other
and movable end of said carbon pile and an arma.-

ture of said magnet for carrying said spring ring ¢

assembly, said spring ring assembly comprising 2,
pair of spring rings mounted to have their concave
surfaces opposing each other in peripheral abut-
ment with each other to exert a resilient com-
pressive force on said earbon pile dises and form
2 pneumatic cushion fo oppose and damp out
linear movements of said armature against the
action of said spring rings.

2. In an electromagnetic spring actuated car-
bon pile regulator having an electromagnet, a
carbon pile having one end fixed relative to said
magnet, a spring ring assembly engaging the
other and movable end of said carbon pile and an
armature of said magnet for carrying said spring
ring assembly, said spring ring assembly compris-
ing a pair of spring rings centrally apertured and
mounted to have their concave surfaces opposing
each other in peripheral abutment with each other
te exert a resilient compressive force on said car-
bon pile discs and form a pneumatic cushion to
oppose and damp out linear movements of said
armature against the action of said spring rings.

3. In an electromagnetic spring actuated car-
bon pile regulator having an electromagnet, 2
carbon pile having one end fixed relative to said
magnet, a spring ring assembly engaging the other
and movable end of said carbon pile and an arma-
ture of said magnet for carrying said spring ring
assembly, said spring ring assembly comprising
a pair of spring rings centrally apertured, said
rings being molded in rubber and mounted to
have their concave surfaces opposing each other
in peripheral abutment with each other to exert
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a resilient compressive force on said carbon pile
discs and -form a pneumatic cushion to oppose
and damp out linear movements of said armature
against the action of said spring rings.

4. In an electromagnetic spring actuated car-
bon pile regulator having an electromagnet, a
carbon pile having one end fixed relative to said
magnet, a spring ring assembly engaging the
other and movable end of said carbon pile and an
armature of said magnet for carrying said spring
ring assembly, said spring ring assembly compris-
ing a pair of spring rings centrally apertured and
formed with a series of peripherally divided radi- .
ally outwardly extending pronegs, said rings being
molded in rubber on their convex surfaces and
between said prongs to provide cups and mounted
to have their concave surfaces opposing each
other in peripheral abutment with each other to
exert a resilient compressive force on said carbon
pile discs and form a pneumatie cushion to oppose
and damp out linear movements of said armature
against the action of said spring rings.

5. In an electromagnetic spring actuated car-
bon pile regulator having an electromagnet, a
carbon pile having one end fixed relative to said
magnet a spring ring assembly engaging the other
and movable end of said earbon pile and an arma-
ture of said magnet for carrying said spring ring
assembly, said spring ring assembly comprising a
pair of spring rings centrally apertured and
formed with a series of peripherally divided radi-
ally outwardly extending prongs, said rings being
molded in rubber on their convex surfaces and
between said prongs to provide cups and mounted
to have their concave surfaces opposing each other
in peripheral abutment with each other to exert
a resilient compressive force on said carbon pile
discs, a rubber ring interposed between said rings
adjacent the central apertures thereof to cooper-
ate with said rings to form a pneumatic cushion
to oppose the damp out linear movements of said
armature against the action of said spring rings.

OMAR C. WALLEY.
CARL F. SCHEU.
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