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1

The present invention deals with electrical reg-
ulators and is concerned primarily with regulg-
tors of the so-called “carbon pile type.”

At the present time carbon pile regulators have
come into widespread use for such purposes as
controlling the voltage of the output of genera-
tors and also in the governing of currents.

All of these carbon pile regulators operate on
the principle of varying the pressure applied to
the carbon pile; the range of effective pressure
on the pile being the regulating range of the
regulator,

There has now come into fairly widespread use
a8 regulator which is characterized as including
the usual carbon pile, one end of which is rela-
tively fixed. Operatively associated with the
other end to apply pressure on the pile, is an
armature and this armature is carried by a spring
of the leaf type having a plurality of spring fin-
gers which engage at the extremities thereof, an
inclined abutment formed on the electromagnet.

The force of the electromagnet is rendered
effective on the armature, and the spring above
referred to, tends to urge the armature towards
the pile, while the magnetic force tends to with-
draw the armature from the pile and to force the

spring fingers into abutting relation along the
inclined surface of the abutment provided on the
electromagnet so as to approximately vary the
force exerted by the spring inversely as the square
of the distance between the armature and mag-
net so as to effect basic correspondence with the
changes in the magnetic force.

With carbon pile regulators of this type con-~
siderable mechanical difficulty has been experi-
enced in obtaining desired regulating effects due
to the difficulties incident to calibrating the sey-
eral spring fingers to the inelined abutment, so
as to give the effect desired. Moreover, the latter
spring has a characteristic which outside its nor-
mal limited working range and with lower forces
is quite different from that within its limited
working range. Thus upon wear of the carbon
pile which inevitably results through use, this
latter characteristic often results in high voltage
and consequent failure of contro] and damage to
the electrical system. ’

An object of the present invention, therefore,
is to simplify and improve the aforenoted spring
construction. )

Another object of the Invention is to provide
& leaf spring of normal flat construction having
the characteristics aforenoted without the neces-

sity of an inclineq abutment. It hag been found.

that the foregoing may be accomplished by use
of a leaf spring having suitable kinks or corruga-
tions so as to effect a spring rate having basie
correspondence with the changes in magnetie
force as the armature moves in relation to the
electromagnet. It has been found that such
8prings are ideally suited for this purpose since
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the spring characteristics may be readily made to
match those of the electromagnetic force acting
upon the armature as the air gap varies.

Another obfect of the invention is to provide
an armature spring arrangement of the type de-
scribed of high efficiency and of such simplicity
of construction as to be readily adaptable for
manufacture and installation at low cost.

These and other objects and features of the
invention are pointed out in the following de-
scription in terms of the embodiment thereof
which is shown in the accompanying drawings,
It is to be understood, however, that the drawings
are for the purpose of illustration only, and are
not designed as a deflnition of the limits of the
invention, reference being had to the appended
claims for this purpose.

Figure 1 is a fragmentary sectiona] view of a
regulator embodying one form of the Invention;

Figure 2 is a perspective view of the leaf spring
of Figure 1; and

Figure 3 is g fragmentary sectional view of g
regulator embodying a second form of the in-
vention. i

Referring to Figure 1 of the drawing, there is
provided a bottom plate | on which is mounted
a casing 2. The bottom plate and casing 2 are
formed of a suitable ferro-magnetic material. A
core § of similar material projects from the bot-
tom plate | into an electromagnetic winding 7
wound about the core § and positioned within the
casing 2. . .

Positioned on the casing 2 is an annulay mem-
ber 10 which is fastened to the bottom plate |
by suitable screws 12, one of which is shown in
the drawing,

A housing 20 of a type such as shown in my
copending application Serial No. 570,002, filed
December ‘27, 1944 now Patent No. 2,427 805,
issued September 23, 1947, is fastened to the
annular member (9 by studs (9.

Mounted within the housing 20, as shown in
greater detail in the aforenoted application, is
a non-conducting tube 25 of g suitable refractory
material, such as porcelain. The tubulay member
25 carries carbon discs 30 forming 5 carbon pile,

armature plate 36,

The armature plate 38, as shown in PFigure 1,
is positioned at one side of g leaf spring 45, At
the opposite side of the leaf spring 45 is positioned
a second armature plate 48 and the leaf spring
45 is clamped between the armature plates 36
and 48 by suitable fastening screws,

As shown in Figure 1, the leaf spring 45 is
clamped at one end between s bar 49 and the top
surface of the annular ring 10 by bolts 50, The
opposite end of the leat spring 45 is clamped be-
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tween a bar 51 and the top surface of the annular
ring 10 by bolts 52, ‘

Formed in the leaf spring 45 in spaced relation
to the apnular ring 10 and the armature plate
48 are suitable kinks or corrugations §3 and 54.

It is notable that the ends of the leaf spring
45 are fixedly mounted on the annular ring 10 and
extend across the ring 10 suspending the arma-
ture 48 therein. Axial movement of the ar-
mature 48 in the ring 10 is accommodated by the
kinks or corrugations 53 and 54 formed in the
teaf spring 45. It has been found that by pro-
viding the leaf spring 45 of suitable material and
thickness and the corrugations 53 and 4 of
proper depth basic correspondence with the vary-
ing magnet pull results due to changes in the dis-
tance across the air gap may be effected without
the necessity of an inclined abutment or other
auxiliary means for effecting such basic corre-
spondence.

In Figure 3 & second form of the invention is
illustrated in which the leaf spring 45A does not
include a kink or corrugation 53, but rather has a
flexible hinge 55 at one side of the armature and
the kink or corrugation 54A at the opposite side.

The leaf spring is fastened at opposite ends to
the ring 10 by bars 43A and 51A and bolts 50 and
52, respectively.

In the latter arrangement due to the hinge
mounting greater stability is effected than in the
form shown in Figure 1.

_From the foregoing it will be seen that there is
provided a novel, and compact armature spring
arrangement of such simplicity of construction as
to readily adapt the same for manufacture and in-
stallation at low cost.

Although only two embodiments of the inven-
tion have been illustrated and described, various
changes in the form and relative arrangements
of the parts, which will now appear to those
skilled in the art, may be made without departing
from the scope of the invention. Reference Is,
therefore, to be had to the appended claims for
a definition of the limits of the invention.

What is claimed is:

1. In a regulator of the class including a carbon
pile, a solenoid having an essentially non-linear
magnetic force characteristic, and said solenoid
including a pole piece and an.armature for vary-
ing the compression of said carbon pile; the im-
provement comprising a flexible sheet spring
niember having a first portion thereof secured to
said armature for applying a pressure in opposi-
tion to the pull of said solenoid, means for
anchoring second outer portions of said spring
member in a fixed position for preventing move-
ment of the outer portions during the flexing of
szid spring member, said spring member also
having a third corrugated portion intermediate
the first and second portions, the first and second
portions being positioned in substantial align-
ment, said third corrugated portion movable with
said armature under the action of said solenoid
in & direction tending to affect said corrugated
portion so as to develop a tension force opposing

the action of the solenoid, the corrugated por-.

tion so constructed and arranged as to continu-
ously increase said tension force in excess of a
linear relation as said armature approaches the
pole piece of said solenoid and to effect basic
correspondence with the changes in the magnetic
force of said solenoid due to such movement of
the armature.

9. In a regulator of the class including a carbon
pile, a solenocid having an essentially non-linear
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magnetic force characteristic, and said solenoid
including a pole piece and an armature for vary-
ing the compression of said carbon pile; the im-
provement comprising a flexible sheet spring
member having a first portion thereof secured to
said armature for applying a pressure in opposi-
tion to the pull of said solenoid, means for
anchoring & pair of opposite second outer end
portions only of said spring member in a fixed
position for preventing movement of the outer
portions during the flexing of said spring mem-
ber, said spring member forming a flexible hinge
between said armature and one of said outer
end portions, said spring member also having a
third corrugated portion intermediate the arma-
ture and the opposite anchored end portion only
of said spring member S0 as to permit pivotal
movement of said armature under force of the
solenoid about the hinged end and in opposition
to the pressure of said spring member, the first
and second portions being positioned in substan-
tial alignment, said third corrugated portion
movable with said armature under the action of
said solenoid in a direction tending to affect said
corrugated portion so as to develop a tension
force opposing the action of the solenoid, the
corrugated portion so constructed and arranged
as to continuously increase said tension force
in excess of & linear relation as said armature ap-
proaches the pole piece of said sclenoid and to
effect basic correspondence with the changes in
the magnetic force of said solenoid due to such
movement of the armature.

3. In a regulator of the class including & car-
bon pile, a solenoid having an esseutially non-
linear magnetic force characteristic, and said
solenoid including a pole piece and an armature
for varying the compression of said carbon pile;
the improvement comprising a flexible sheet
spring member having a first portion thereof se~
cured to said armature for applying & pressure in
opposition to the pull of said solenoid, means for
anchoring a pair of opposite second outer end
portions only of said spring member in a fixed
position for preventing movement of the outer
portions during the flexing of said spring member,
said spring member also having a third cor-
rugated portion intermediate the first and second
portions, the first and second portions being
positioned in substantial alignment, said third
corrugated portion movable with said armature
under the action of said solenoid in a direction
tending to affect said corrugated portion so as
to develop a tension force opposing the action
of the solenoid, the corrugated portion so con-
structed and arranged as to continuously in-
crease said tension force in excess of a linear rela-
ion as said armature approaches the pole piece
of said solenoid and to effect hasic correspond-
ence with the changes in the magnetic force of
said solenoid due to such movement of the ar-
mature.
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