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This invention relates to the transmission of electrical
energy to and from the commutator of a dynamo elec-
tric machine, more particularly it relates to & new and
improved system for maintaining and urging the brushes
of said machine in contact with said commutator.

The brushes in-a dynameo electric machine form, a con-
duit for electrical energy being fransmitted to or from
the commutator. It is well known that the most desir-
able connection between a brush and a rotating commu-
tator is attained when there is a constant force urging the
brush against the commutator. When a constant force
is not applied, this results in either unnecessary wear on
the brush when too much force is applied or the loss of
electrical energy through electrical arcing when too little
force is appiied.

In the prior art, the application of urging force on the
brushes is accomplished through mechanical means such,
for example, as spring biasing means. Springs used in
this manner have many drawbacks., A primary drawback
is evident when the brushes are worn down. The springs
must fully clongate themselves to urge and maintain the
brushes against the commutator thereby losing their capa-
Bility to exert their initial force on the brushes. When
the springs cannot exert a suitable force on their brushes,
they must be replaced. -This, of course, means that man-
power must be used and down time on the machine is in-
creased because they must be stopped tc enable replace-
ment of the brushes. Also there is minute “bouncing”
when spring pressure is used. The minute “bouncing”
not only results in wear on the brush but also the heat
generated from the “bouncing” causes wear and distor-
tion on the brush holder, thereby limiting the life of both
the brush holder and the brush.

To obviate these disadvantages, the prior art teaches
structures where the springs can be adjusted so that they
maintain their initial biasing force regardless of the posi-
tion of the brushes. - The disadvantage of having this
type of structure is that it is not self adjusting and there-
fore requires attention from someone. Furthermore, be-
cause the spring must be adjusted in steps, it is very dif-
ficult to keep the spring exerting a constant pressure,
Also, sincs this adjusiable structure does not truly exert
a constant and equal force, it has minute “bouncing”
and all the disadvantages which are present therewith.

My inventicn obviates the difficuities involved with
prior art systems for holding the brushes by providing
finid means such as a hydraulic system that maintains a
constant and equal pressure on the brushes and advances
the brushes automatically toward the commutator as the
brashes are woin dowi.

It is therefore an object of this invention to provide
a new and improved brush holder for a dynamoelectric
machine which has a commutator and brush combination.

It is also an objzct of this invention to.provide a fluid
means for maintajning and nrging the brushes of a dyna-
moclectric machine against their commutator with a con-
stant and egqual force.

Still further, it is an object of my invention to provide
& hydraulic system for maintaining and urging the brushes
of a dynamoelectric machine against their commutator
with a constant-and equal foree.

ven still further, it is an object of this invention to
provide automatic means for maintaining and urging the
brushes of ‘a dynamoclectric machine into contact with
their commutator.
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Other objects and advantages which are intended to
be within the scope of this invention will be readily
apparent to one skilled in the art upon reading the fol-
lowing specification and its appended claims wherein:

FIG. 1 is an clevational view showing the relationship
of my new and improved brush holders and hydraulic
system with the commutator of a dynamoelectric machine
(not shown).

FIG. 2 is an enlarged half-sectional view taken on a
plane through the line 2—2 and looking in the direction
of the errows in FIG. 1.

FIG. 3 is a rear view of the master cylinder illustrated
in FIGS. 1 and 2.

FIG. 4 is an enlarged half-sectional view of one of my
brush holders taken on a plane through line 4—4 looking
in the direction of the arrows.

FIG. 5 is a side view of FiG. 4 taken on a plane
through the line 5—35 looking in the direction of the
arrows.

FIG. 6 is a sectional view taken on a plane through
the line 6—¢ looking in the direction of the arrows.

FiG. 7 is a sectional view taken on a plane through
the line 7—7 looking in the direction of the arrows.

FIG. § is a partial portion of the sectional view illus-
trated in FIG. 2, said view illustrating my master cylin-
der’s spring in its locked position.

FIG. 9 is a partial sectional view taken along the line
¢ 8 in FIG. 2 looking in the direction of the arrows.

Referring generally to the drawing, a plurality of brush
holders are iftustrated with the commutator of a dyna-
moelectric machine (not shown). The brush bolders
each have a brush therein which is urged in contact with
the commutator by a diaphragm disposed in each brush
holder. Each brush holder is hydraulically connected to
a master cylinder to form a constant volume system
whereby a constant force is exerted on each diaphragm
regsardless of the position of its corresponding brush.
Therefore when the brushes are worn down, they are
advanced toward the commutator and held in contact
therewith by a constant force. As the brushes are ad-
vanced, the volume of the hydraulic system remains con-
stant because the master cylinder readjusts the volume
of the system through the use of a diaphragm.

Although my invention employs diaphragms and a par-
ticular hydraulic system to actuate the brushes, I intend
that its scope shall include any brush holders having a
hydraulic syster that keeps the brushes in contact with
the commutator. Also this invention should not only be
limited to a hydraulic system but rather it is intended
that its scope should include any type of fluid system,
such a8 a gas system for example.

Referring more specifically to the drawing, four brush
holders & are illustrated in combination with a rotating
commuiator 42, which is electrically connected to a
dynamoeleciric machine (not shown). From FIG. 1, it
is seen that these brush holders 18 are hydraulically
connected to a master cylinder 34 through conduits 19,

rush Holders

As clearty lustrated in FIG. 4, each brush holder 19
has a brush 14 disposed therein and urged in contact with
the commutator 12 by a hydraulic reservoir 18. Dia-
phragms 18 are interposed between the hydraulic reser-
voirs 16 and the brushes §4 whereby the hydraulic reser-
voirs 16 exert force on the brushes 14 by pressing the
diaphragms 18 against the brushes. The diaphragm may
be composed of any type of material that has such char-
acteristics of, among others, flexibility, resistance to acids
or alkalis, imperviousness to the fiow of fluids and elas-
ticity. For example, such well known materials as syn-
thetic rubber, plastic, or impregnated cloth could be used.
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The brush holders 10 of my invention basically com-
prise a brush positioner 26 and a brush cylinder 21. Each
of the brush positioners 28 has a rectangular bore 22
therein which has the head £4a of its corresponding brush
14 protruding therethrough to contact the commutator 12.
FIG. 4 illustrates a cross section of the brush cylinder
21 and the brush positioner 20. The brush heads 14a
of the brush 14 are in contact with the walls of the rec-
tangular bores 22 and have a sliding relationship there-
with. Also, as can be seen from the drawing, there is 2
slot 29 in each brush positioner 2§. The slot 29 serves
the purpose of enabling a lead 23, which is attached to
the brush head 14a, to be connected to an outside elec-
trical source. The slot 29 also enables the brush 14 to
be actuated toward the commutator 2 without losing
its connection when the brush head 1és is worn down.
The lead 23 can move along the slot 29 as the brush 14
Is actuated toward the commutator 1Z2.

The brush positioner 29 is assembled with the brush
cylinder 21 in a male and female relationship. The brush
positioner 29 has an outer rear cylindrical portion 26
which plugs snugly inside a cylindrical shoulder portion
28 of the brush cylinder 21. The brush cylinder 21 has
a disc-shaped cover 30 fastened thereto at its rearward
end 215 by such well known fastening means as the bolts
32. The tail 14b of the brush extends almost to the end
of the brush cylinder 21 by protruding through the in-
side cylindrical hole 214 of the brush cylinder 21: There
is no contact between the tail of the brush 14b and the
inside hole 21a of the brush cylinder 21 as a space is left
therebetween. This is clearly seen from FIG. 4 which
shows a section of brush cylinder 21.

Diaphragms 18 are interposed between each cover 39
and the rearward ends 21b of the brush cylinders 21.
As can be seen from the section view of a brush holder
in FIG. 4, the diaphragms 18 and the covers 38 define the
hydraulic reservoirs 16. The diaphragms 18 engulf the
tails 14b of the brushes, thereby extending the hydraulic
reservoirs 16 from the covers 36 to the space between the
inside cylindrical holes 21a and the brush tails 14b. The
dotted lines 184 in FIG. 4 indicate that the hydraulic
reservoirs may be larger and the diaphragms accordingly
stretched when the brushes 14 are worn down and have
their remaining pertion advanced or urged in contact with
the commutator 12.

Any well known means can be used for attaching the
brush holders 1§ to the dynamoelectric machine. In my
specific embodiment, the rings 24 of the brush positioners
29 are used to attach the brush holders 18 to the guide
posis of a dynamoeleciric machine (not shown).

Master Cylinder

The master cylinder 34, a section of which is clearly
illustrated in FIG. 2, is provided for maintaining a con-
stant pressure in the brush holders’ hydraulic reservoirs
16 whereby a constant force is exerted on the diaphragms
18 regardless of the stretch of the diaphragms or the posi-
tions of the brushes 4. The master cylinder 34 has a
hydraulic reservoir 3& which is connected to each of the
brush holder cylinders 21 through outlets 44a in the
wmaster cylinder base 44,

The conduits 19 are attached to the elbows 1%2a at the
outlets 44z and each conduit leads to and is attached to
a brush holder through the elbows 194 which are attached
to the outlets 384 in the brush cylinder covers 20.

The master cylinder 34 has a rear cover 38 with a hub
384 at its middle that has a bore 385 therethrough.  The
master cylinder cover 38 has an inside groove 384 therein
to receive and position a compression spring 58, ‘The
cover 38 has a front end boss 38¢ which fits with and is
adjacent to ring 49. A diaphragm 42 has its periphery
interposed between ring 48 and the boss 44b of the master
cylinder base 44 and it has the bolts 60 proiruding there-
through to form a subassembly of the master cylinder 34.
As shown in FIG. 2, the digphragm can be molded so
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I 4
that it has a circular arcuate groove 42b in order that
when the diapbragm is advanced to the position shown
by the dotted lines 424, a smaller bending moment is
exerted on points immediately adjacent to where the dia-
phragm is attached. As seen in FIG. 2, the subassembly
of the base 44 with the diaphragm 42 and ring 4¢ is at-
tached to the master cylinder cover 38 by a plurality of
bolts 46 protruding through the boss 38¢ and the ring 49.
A disc-shaped loader plate 48 which is adjacent to the
diaphragm has a groove 48b therein to receive and posi-
tion the ends of the compression spring 50 which are
disposed between the loader plate 48 and the rear cover
38. The loader plate 48 has a threaded hole therein
which is attached to the threaded end of a guide stud 51,
the guide stud protruding through the rear cover bore
38b. The guide stud 51 has a tapped hole 51 at one of
its ends and it has a large headed screw 53 attached
thereto. As seen in FIG. 8, the screw head 53a of the
screw 53 is locked with a key 55 so that the spring 50 is
kept compressed until the master cylinder 24 has fluid
in it, as will be explained more fully hereinafter.

Assembling the Master Cylinder for Operation

To assemble and put the master cylinder 34 into opera-
tion, the diaphragm 42 has its peripheral edge interposed
and clamped between ring 40 and the master cylinder
base 44 by such means as the bolts 60 to form a sub-
assembly. The loader plate 48 and spring 58 are posi-
tioned inside of the cover 38 and the guide stud 51 is in-
serted through the bore 385 of the master cylinder cover
38 and is screwed into the threaded hole 48a of the
loader plate 48 to form the cover assembly. Tt should be
noticed that the key 55 keeps the spring 50 compressed
by locking the screw head 53a, which in turn restrains
the Joader plate 48, as illustrated in FIG. 8. The cover
assembly is then bolted to the subassembly consisting of
the ring 40, didphragm 42 and the base 44. The outlets
44a are connected to their respective outlets 30a and the
master cylinder 34 is then filled with hydraulic fluid
through the tap filling hole 44c in the base 44. The tap
filling hole 44c is closed with plug 44d and the compres-
sion spring 5¢ is then released by removing the key 55
to uniock the screw head 53¢. The key 55 may then be
assembled to the master cylinder cover 38 by a bolt 61
as shown in FIGS. 2 and 3. From FIG. 9 it is seen that
the base 44 has another hole 45 besides the hole 44c.
The hole 45 is used for the purpose of venting the hy-
draulic system.

Summary of Operation of System

‘The operation: of my new and improved system for
maintaining and urging the brushes into contact with the
commutator 12 is briefly as follows:

The diaphragms 18 in the brush holders 10 exert a con-
stant force on the brushes 14 because the compression
spring 50 is exerting a constant force onto the master
cylinder diaphragm; 42. When the tails of the brushes
are advanced, such as for example to the dotted lines 184
shown in FIG. 4, the hydraulic system maintains a con-
stant volume because the compression spring 50 ad-
vances the diaphragm 42 a sufficient distance to decrease
the volume of its hydraulic reservoir 36 the same amount
as the brush holder hydraulic reservoirs are increased by
the stretching of the diaphragms 18. Since the volume
remains constant and a constant force is exerted on the
hydraulic system, a constant force urges the brushes 14
into contact with the commutator 12.

Even though I use a spring in my master cylinder to
exert pressure on. the hydraulic fluid, this spring does not
introduce the inherent disadvantages that were present
in the prior art brush holders which were operated di-
rectly by springs. This is because in the prior art struc-
tures, -the springs were elongated by magnitudes of an
inch or more. . On the other hand, my spring is extended
no more than a fraction of an inch, as seen by the dotted
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lines 42q in FIG. 2. It is well known that the life of a
spring is predicated on the number of times it is forced
to approach its elastic limit. In my structure, the move-
ment is so small in relation to the capacity of the springs
that the springs should last indefinitely.

Therefore it can be said that my invention eliminates
the disadvantages of prior art devices by providing a
fluid means for automatically urging and maintaining a
brush in contact with its comrnutator with a constant pres-
sure. 1t further provides a brush holder which can be
infinitely adjusted to exert a desired or optimum pressure
on its respective brush. Also my invention provides a
brush holder which has few parts and is so simple in
construction that its brushes may be replaced very easily
and quickly.

It is to be undersiood that the specific embodiment of
the invention shown in the drawings and described in
detail above is merely illustrative of one of the many
forms which the invention may take in practice and that
numerous variations and modifications thereof may be
made without departing from the scope of the invention
as delineated in the appended claims which are to be con-
strued as broadiy as permitted by the prior art.

I claim:

1. In combination a rotating commutator electrically
attached to a dynamoelectric machine, a plurality of
brushes in electrical contact with said commuator, a plu-
rality of brush holders to hold and urge each of said
brushes in elecirical contact with said commutator, said
brush holders eéach having a hydraulic reservoir, di-
aphragms interposed between said reservoirs and said
brushes whereby said hydraulic reservoirs exert pressure
on said brushes by pressing said diaphragms against said
brushes, said diaphragms stretching when said brushes
are worn down whereby the volume of said brush reser-
voirs is increased and said brushes are urged and kept in
contact with said commutator, and means for maintain-
ing said hydraulic reservoirs at a constant pressure where-
by a constant force is exerted on said diaphragms re-
gardless of their stretch or the position of said brushes,
said means comprising a master cylinder having a hy-
draulic Teservoir which is connected to each of said
brush holder reservoirs to form a constant volume sys-
tem, said master cylinder’s hydraulic reservoir baving a
spring biased diaphragm exerting a comstant force on it,
said master cylinder’s diaphragm stretching when said
brush holder diaphragms are stretched, whereby a con-
stant volume is maintained in said hydraulic system and
accordingly a constant force is exerted on said brushes at
all times,

2. In combination: a brush holder for a dynamoelec-
tric ‘machine having a means responsive to a hydraulic
reservoir for urging a brush into electrical contact with
the commutator of a dynamoelectric machine, and a
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master cylinder connected to said hydraulic reservoir,
said master cylinder having a subassembly including a
ring and a base with a diaphragm held therebetween at
its periphery, said diaphragm forming a hydraulic reser-
voir with said base, said diaphragm having & circular
arcuate groove extending to points immediately adjacent
to where said diaphragim is held, said diaphragm being
biased by a compression spring whereby a constant force
is exerted on said master cylinder reservoir.

3. In combination: a brush holder for a dynamo-
electric machine having means for urging a brush into
electrical contact with the machine’s commutator, said
means being responsive to a hydraulic reservoir, and a
master cylinder connected to said hydraulic reservoir, said
master cylinder having a ring and a base with a dia-
phragm held therebetween at its periphery to form a sub-
assembly, said diaphragm forming a master cylinder hy-
draulic reservoir with said base, said diaphragm having
a circular arcuate groove near to poinis immediately ad-
jacent to where said diaphragm is held, a cover assembly
attached to said subassembly, said cover assembly being
a cover assembled with a diaphragm loader plate by a
guide stud protruding through said cover, a compression
spring inferposed between said loader plate and said
cover, said guide stud having means for keeping said
compression spring compressed until it is desired to re-
lease said spring to exert force on said diaphragm.

4. Master cylinder means for applying a constant pres-
sure to a plurality of hydraulic reservoirs having dia-
phragms intermediately disposed in relation to brush ele-
ments to urge said brush elements into contact with the
commutaior of a dynamoeleciric machine comprising: a
main hydraulic reservoir in communication with each of
said brush elements’ reservoir, a diaphragm held in posi-
tion by said master cylinder, and spring biasing means
urging said master cylinder’s diaphragm against said main
hydraulic reservoir, whereby said master cylinder’s dia-
phragm is siretched in relation to that of said brush ele-
ments’ diaphragms to maintain a constant volume and
pressure in the system.
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