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at least some of the cavities which may be formed be

COMMUTATOR CONNECTION IN AN ELECTRIC
MOTOR

tween the wire and the tang.
The invention is particularly applicable to cases
where the gauge of the wire is large relative to the size
of the commutator segment tang.

INTRODUCTION

Other preferred features and advantages of the inven
tion will be apparent from the following description and
the accompanying claims.

The present invention relates to a method of electri

cally connecting a commutator segment to the wire of a
wound armature coil in a fractional horsepower DC
motor.

‘BACKGROUND

10

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded perspective view of a fractional

Connections between the commutator segments and
the armature coil wire have been made using a hot
forging process. A tang is provided on the commutator

horsepower permanent magnet direct current (PMDC)
motor embodying the invention;

segment and is bent over to enclose or trap the wire. An
electrode is brought down onto the tang to bend it over

of FIG. 1, prior to hot-forging a connection between

against the commutator segment, trapping the wire in

FIG. 2 is a part side view of an armature of the motor
wire of the armature coil and a commutator segment,

FIGS. 3 and 4 are enlarged part views taken from

FIG. 2 and showing steps of the hot forging process.
current is passed between the electrodes to heat the
FIG. 1 is an exploded perspective view of a fractional
tang, the pressure and heat serving to forge a free end of 20 horsepower PMDC motor having a construction which

between. Another electrode bears on the segment and a

the tang onto the segment to form a sticking contact
between the tang end and the segment. Insulating resin
coating on the wire is burnt off during the hot forging
process so that there is electrical contact between the
wire and the commutator segment and tang. In frac

tional horsepower motors of this type it is important

is generally well known in the art and need be described

only brie?y here.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The motor 1 has a housing comprising a deep drawn
that the electrical resistance of the motor, and hence of
can-like steel casing 2 and a plastic end cap 3. The cas
any electrical connections in the motor, be kept to a
ing 2 carries two permanent magnets 4 and a bearing 5.
minimum. When using the hot forging process with
The end cap 3 carries brushgear 6 in the form of resil
large diameter wires it is found that, in use, the resis
ient brushleaves 7 carrying brushes 8 at one end and
tance of the wire-segment connection may increase to
mounted at their other ends in the end cap 3. Motor
an unacceptable level. Although the large diameter
terminals 9 extend from the brushleaves 7 through the
wire is trapped by the tang, it tends to ?ex and move
end cap 3 for connection to a power supply, not shown.
due to the centrifugal forces on it and differential expan
A
second‘ bearing 10 is mounted in the end cap 3. A
35
sion as the motor heats up and cools down, resulting in
rotor
11 of the motor comprises a shaft 12 which is
a loose mechanical connection and hence a poor electri
journalled
in the bearings 5, 10 and carries a wound
cal connection.
armature 13 and a commutator 15. The commutator 15
It is known to pre-tin the segments of the commutator
is of the assembled type and comprises a plastic base 16
before hot forging. The reasons for doing this are not
clear but it does not result in a signi?cant improvement 40 on which conducting copper segments 17 are mounted.
Such assembled commutators are well known in the art.
in connections with large diameter wires and it is neces
FIG. 2 is a schematic side view showing an upper half
sary to remove the tinning from brush contacting sur
of the rotor 11 of the motor 1.
face of the segments before the commutator is used.
The commutator illustrated comprises segments 17
SUMMARY OF THE INVENTION
45 which are fast on a cylindrical base 16, each segment 17
extending for slightly less than 120 degrees around the
A ?rst aspect of the invention provides a fractional
shaft 12. The armature 13 comprises three coils of insu
horsepower DC electric motor having a housing, a
lating resin coated wire, each coil 18 being wound on a
stator and brushgear mounted in the housing, a rotor
respective shaped arm 19 (when seen in radial cross-sec
rotatably mounted in the housing and comprising a
tion) of a support which is fast on the shaft 12. Electrical
shaft, and a wound armature coil and a commutator
connection between a coil 18 and a respective pair of
mounted fast on the shaft, the commutator comprising
commutator segments 17 is made by looping a turn of
segments on an insulating base, each segment having a
the wire 20 around a tang 21, integrally formed at the
tang, wherein a wire of the armature coil has been con
adjacent end of the segment 17, when the wire passes
nected to a commutator segment by a hot forging pro
cess in which a piece of soler is positioned adjacent the 55 from one coil to another. At the start and finish of wind
ing the coils the ends of the wire are looped past a
tang and the wire during forging such that a layer of
common tang which will serve to hold the ends fast.
solder is formed around the wire in the ?nished connec
To secure the wire 20 in mechanical and electrical
tion, the solder ?lling at least some cavities which may
connection with the segments 17 the tang 21 is bent
be formed between the wire and tang.
over using a hot forging process which per se is well
A second, aspect of the present invention provides a
known in the art. Referring to FIG. 2 a piece of solder
method of electrically connecting a commutator seg
wire 22 is placed beneath the tang 21 adjacent the wire
ment to wire of a wound armature coil in a fractional
20. Conveniently a length of solder wire is held with a
horsepower DC electric motor, the method comprising
free end beneath the tang 21 adjacent the wire 20.
hot forging a tang of the commutator segment around
the wire to grip it, wherein a piece of solder material is 65 The connection is then formed by hot forging. FIG. ’
2 illustrates a hot forging process which is used in the
positioned adjacent the tang and the wire, the solder
art. The rotor is supported in a nest or the like (not
being melted during the forging process to coat the
portion of the wire in contact with the tang and to fill in
shown) with the tang 21 to be forged uppermost. A first
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(positive) electrode, illustrated schematically at 23,

all such modi?cations as fall within the scope of the

contacts the segment 17. A second (negative) electrode,
illustrated schematically at 24, having a stepped lower

accompanying claims.
What is claimed is:
1. A fractional horsepower DC electric motor having
a housing, a stator and brushgear mounted in the hous
ing, a rotor rotatably mounted in the housing and com

surface 25 is brought down on to the tang 21 to press it

against the respective segment 17 (FIG. 3) and trap the
wire 20, squeezing the wire slightly. A voltage is ap
plied to the electrodes 23, 24 to pass a current through

prising a shaft, and a wound armature coil and a com

the tang 21 and the segment 17 thus heating the tang and
the adjacent portion of the wire 20. The heat generated

mutator mounted fast on the shaft, the commutator
comprising segments on an insulating base, each seg
ment having a tang, wherein a wire of the armature coil
has been connected to a commutator segment by a hot

is sufficient to burn off the insultating coating on the
wire to allow electrical contact between the wire 20 and

forging process in which a piece of solder is positioned
adjacent the tang and the wire during forging such that

the tang and adjacent region of the segment 17. At the
same time, the solder 22 melts and flows around the

a layer of solder is formed around the wire in the fin
circumference of the wire 20, in the region where it is
15 ished connection, the solder ?lling at least some cavities
gripped by the hot tang 21. In addition to forming an

which may be formed between the wire and tang.
2. An electric motor as claimed in claim 1, in which

intimate electrical contact between the wire 20 and the

tang 21, the solder has been found to ?ll any voids
the solder coating extends fully around the circumfer
between the wire and the tang, thus forming a more
ence of the wire in the region of the tang.
secure mechanical connection which resists movement 20 3. An electric motor as claimed in claim 1, wherein
of the wire relative to the tang. To forge the remaining
the commutator is an assembled commutator compris
wire-segment connections the assembly is rotated about
ing a plurality of commutator segments assembled onto
the axis of shaft 12 to bring the respective tangs upper
a plastic base.
most.
4. An electric motor as claimed in claim 1 wherein the
It has been found that this process, utilising a piece of 25 housing comprises a can-like deep drawn steel casing,
solder 22 provides a more reliable low resistance electri
and the stator comprises permanent magnets mounted
cal connection between the commutator segment and
in the casing.

wire, in, particular by making a more secure mechanical
joint which retains its low resistance during the effec
tive lifetime of the motor.

5. A fractional horsepower DC electric motor having
a housing, a stator and brushgear mounted in the hous
30 ing, a rotor rotatably mounted in the housing and com

The invention is applicable to the various types and
designs of commutator where hot forging is used to

prising a shaft, and a wound armature coil and a com

mutator mounted fast on the shaft, the commutator
comprising segments on an insulation base, each seg

connect the wire to the commutator segment. In such
designs the tang may be folded on itself to grip the wire

ment having a tang forged around a wire of the arma

or against the segment proper in the plane of the brush 35 ture coil with a layer of solder being provided between
contacting surface of the segment.
the wire and the tang, the solder filling at least some
Various modi?cations may be made to the process
cavities between the wire and the tang.
#
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and product of the invention and it is desired to include
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