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(71)  We, LUCAS INDUSTRIES
LIMITED, a British Company of Great King
Street, Birmingham, B19 2XF England, do
hereby declare this invention for which we

5 pray that a Patent may be granted to us, and
the method by which it is to be performed to
be particularly described in and by the fol-
lowing Statement:—

This invention relates to a voltage reg-

10 ulator and brush assembly and is more par-
ticularly concerned with a voltage regulator
and brush assembly and also relates to an
alternator including such a voltage regulator
and brush assembly.

15  According to one aspect of the present
invention, there is provided a voltage reg-
ulator and brush assembly in which a body
of the voltage regulator is mounted on a
housing of the brush assembly by means of a

20 screw connection and a co-operating wedg-
ing formation between a tongue projecting
from the body and a recess in the housing, in
which recess the tongue engages, the screw
connection and co-operating wedging for-

25 mation being arranged so that tightening of
the screw connection serves to increase the
wedging action between the tongue and the
recess whereby a firm connection between
the voltage regulator and the brush housing

30 is obtained.

Preferably, the tongue has a slot in a free
end thereof, said slot tapering inwardly from
the free end, and the recess in the housing
has a shoulder therein which increases in

35 width inwardly from an opening of the
recess into which the tongue projects.

Preferably, also, the housing has a rein-
forcing rib which extends from the shoulder
under the regulator body towards the screw

40 connection, and an extension of the slot in
the tongue of the regulator body accommo-
dates the rib.

According to another aspect of the pres-
ent invention, there is provided an alter-

45 nator including a voltage regulator and
brush assembly as defined in any one of the
last preceding three paragraphs.

According to a further aspect of the pres-
ent invention, there is provided a voltage

50 regulator constructed and adapted to form

part of the voltage regulator and brush
assembly according to said one aspect of the
present invention.

An embodiment of the present invention
will now be described, by way of example, 55
with reference to the accompanying draw-
ings, in which:—

Fig. 1 is a plan view of one example of a
voltage regulator and brush assembly
according to the present invention, 60

Fig. 2 is a longitudinal sectional view of a
brush housing and brushes of the assembly
of Fig. 1, -

Fi%. 3 is an end view of the assembly of
Fig. 1,

Fig. 4 is a part sectional side view of the
brush housing of the assembly,

Fig. 5 is an underneath plan view of the
body of the voltage regulator, and

Fig. 6 is a longitudinal sectional view of an 70
alternator including the voltage regulator
and brush assembly of Figs. 1 to 5.

Referring to the drawings, the voltage
regulator and brush assembly comprises a
glass filled nylon brush housing 10 upon 75
which is supported a voltage regulator body
11. The brush housing 10 houses a pair of
brushes 12 and 13 which are electrically
connected with electrically conductive
plates 14 and 15, respectively, via respective 80
flexible conductors 16 and 17. As is usual
with electrical brushes, the brushes 12 and
13 are biased by respective compression
springs 18 and 19. The conductor plates 14
and 15 serve as fixed abutments for the 85
springs 18 and 19 and a seal 20 prevents
infress of dirt and moisture past the plates
14 and 15 and into the housing 10. The con-
ductor plate 14 is secured to the housing 10
by means of a fixing screw 21 and also 90
includes a conductor plate portion 22. The
conductor plate portion 22 includes an
integral terminal 23. The conductor plate 15
is secured to the housing 10 by means of a
self tapping fixing screw 24 which passes 95
through an aperture (not shown) in the con-
ductor plate 15 to engage in a blind hole 25
formed in the housing 10. The housing 10
further includes a cup-shaped portion 26
into which the free ends of the brushes 12 100
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and 13 project. The brush housing 10 the shoulder 29 and the tapered end of the
further includes an integral hooked portion - slot 36 occurs. This results in an extremely
27 which is disposed at the opposite end of  secure connection between the voltage reg-
the housing 10 to the plate 15 and fixing ulator body 11 and the housing 10. As a

5 screw 24. The hooked portion 27 defines result of this, there is a minimum of risk of 70

therein a recess 28 which opens in the direc-
tion of the fixing screw 24. The recess 28 is
rovided with a shoulder 29 thercin which
Increases in width inwardly from an opcning
10 30 of the recess 28 which faces the fixing
screw 24. The shoulder 29 is integral with
the remainder of the housing 10 and has
integrallg extending therefrom a strengthen-
ing rib 31 which extends gencrally in the
15 dircction of the fixing screw%4.

The cup-shaped portion 26 has a pair of
blind holes 32 therein. Lastly, the housing
10 is further provided with a pair of integral
aiaertured flanges 33. The purpose of the

20 blind holes 32 and apertured flanges 33 will
be described hereinafter.

The voltage regulator body 11 is basically
in the form of an electrically conductive
metal cup having an apertured flange 34

25 extending from one end thereof and a
cranked tongue 35 extending from the
opposite end thereof. The regulator body 11
houses voltage regulation circuitry which is
of a per se known type and which will not be

30 described hercin in any detail except to state
that a part of the circuitry which is to be
connected with brush 13 is electrically con-
nected to the body 11. The cranked tongue
35 has a slot 36 extending from a free end

35 37 thereof. The slot 36 tapers inwardly from
the free end 37 so that the taper of the slot
36 corresponds to the flare of the shoulder
29. The slot 36 is provided with substan-
tially untapered extension 38. The tongue

40 35 of the regulator body 11 is engaged in the
recess 28 so that the tapered edges of the
slot 36 enga%e against the flared edges of
the shoulder 29. The alpertured flange 34 of
the regulator body 11 overlies a recessed

45 surface 39 on the housing 10, the surface 39
surrounding the blind hole 25. The recessed
surface 39 corresponds in outline to the free
end of the apertured flange 34 and the
arrangement is such that when the aper-

50 tured flange 34 engages against the surface
39, the free end 37 of the tongue 35 lies
within the recess 28 but does not abut
against the bottom of the recess 28. As will
be appreciated from the above description,

55 the apertured flange 34 of the regulator
body 11 is disposed between the recessed
surface 39 and the conductor plate 15. Dur-
ing assembly, when the fixing screw 24 is
tightened down, the apertured flange 34 of

60 the regulator body 11 is urged towards the
recessed surface 39 which causes the reg-
ulator body 11 to be moved bodily in a
direction which causes the tongue 35 to be
moved further into the recess 28 so that a

65 wedging action between the flared ends of

vibration of the voltage regulator in use
relative to the housing 10 so that a more
reliable assembly is provided.

Referring now to Fig. 6 of the drawings,
the alternator illustrated therein comprises 75
generally a stator assembly 40, a rotor
assembly 41, a rectifier assembly 42 and the
voltage regulator and brush assembly
described hereinabove. A rotor shaft 43 of
the rotor assembly 41 projects through an 80
end bracket 44 of a housing 45 of the alter-
nator and is rotatably mounted in bearings
46. A slip ring assembly 47 is mounted on
that end of the rotor shaft 43 which projects
externally of the housing 45. The brush 85
housing 10 is bolted to the end bracket 34
by means of bolts 48 (only one shown) pas-
sing through the aforementioned apertured
flanges 33. In this position, the slip ring
assembly 47 lies within the cup-shaped por- 90
tion 26 and the brushes 12 and 13 engage
a%ainst respective.slip rings of the assembly
47. A cap 49 overlies the regulator and
brush assembly, and the rectifier assembly
and is secured in position by bolts 50 which 95
engage in screw threaded fashion in the
blind holes 32 in the cup-shaped portion 26.
Leads 51 from the stator assembly 40 are
connected with the rectifier 42 which is also
connected with brush 12 by way of the con-
ductor plate portion 22. The terminal 23
may be connected with a surge protection
diode (not shown). The plate portion 22 is
also connected with a lead 52 leading from
the voltage regulator. Another lead 53 from
the voltage regulator is connected with a
terminal 54 for external connection into the
wiring circuitry of a motor vehicle fitted
with the alternator. Another lead 55 of the
voltage regulator is connected with the
rectifier 42. The precise construction of the
rectifier 42 will not be described in any
detail herein since it forms no part of the
present invention. Its construction, how-
ever, together with its interrelationship with
the voltage regulator and brush assembly
will be readily apparent to any person skil-
led in the art.

Attention is drawn to the specification
and claim of our copending British Patent 120
Application No. 44097/76 (Serial No.
1 589 720) which relates to the manner in
which the voltage regulator is electrically
connected with the brush gear.

WHAT WE CLAIM IS:--

1. A voltage regulator and brush assem-
bly in which a body of the voltage regulator
is mounted on a housing of the brush
assembly by means of a screw connection
and a co-operating wedging formation bet- 130
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(5]

ween a tongue projecting from the body and
a recess in the housing, in which recess the
tongue engages, the screw connection and
co-operating wedging formation being
5 arranged so that tightening of the screw
connection serves to increase the wedging
action between the tongue and the recess
whereby a firm connection between the vol-
tage regulator and the brush housing is
10 obtained.

2. A voltage regulator and brush assem-
bly as claimed in claim 1 wherein the tongue
has a slot in a free end thereof, said slot
tapering inwardly from the free end, and the

15 recess in the housing has a shoulder therein
which increases in width inwardly from an
opening of the recess into which the tongue
projects.

3. A voltage regulator and brush assem-

20 bly as claimed in claim 2 wherein the hous-
ing has a reinforcing rib which extends from
the shoulder under the regulator body

towards the screw connection, and an exten-

- sion of the slot in the tongue of the regulator

body accommodates the rib.

4. An alternator including a voltage
regulator and a brush assembly as claimed in
any preceding claim.

S. A voltage regulator and brush assem-
bly substantially as hereinbefore described
with reference to Fig. 1 to 5 of the accom-
panying drawings.

6. An alternator substantially as
hereinbefore described with reference to
Fig. 6 of the accompanying drawings.

7. A voltage regulator constructed and
adapted to form part of the voltage reg-
ulator and brush assembly as claimed in any
one of claims 1 to 3 and 5.

MARKS & CLERK,
Alpha Tower,
ATV Centre,
Birmingham B1 1TT.
Agents for the Apphcants.
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