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Another object is to provide a new and improved meth
od of the type set forth which does not require prior re
moval of the insulation from the leads and which re

METHOD OF PRODUCING CQMMUTATOR
LEAD CONNECTION

moves the external insulation from the armature coil
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leads simultaneously with the forming of the connection.
Another object is to provide a new and improved meth
od of the type set forth which is relatively simple and eco
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nomical in practice.

8 Claims

Another object is to provide a new and improved meth
10 od of the type set forth which produces a connection

which is particularly ‘adapted to facilitate the electrical
flow through the connected members.
Other objects and advantages of the invention will be
apparent from the following description taken in con
comprising the steps of inserting a pair of insulated elec
trical leads into a commutator slot, inserting an uninsu 15 nection with the accompanying drawings. It will be under
ABSTRACT OF THE DISCLOSURE
A method of securing electrical leads to a commutator,

lated copper Wire into the slot over the insulated elec
trical leads, and applying a heated tool to the copper wire
until the insulation on the electrical leads is broken‘ and
‘a good electrical and mechanical connection is formed
20
between the electrical leads and the commutator.

stood that changes may be made in the details of con
struction and arrangement of parts shown and described
as the preferred form of the invention has been given by
way of illustration only.

Referring to the drawings:
FIG. 1 is an external, elevational view of a motor arma

ture-commutator assembly including a connection pro
duced in accordance with the present invention;
FIG. 2 is an enlarged, fragmentary end view of one of
This invention relates to electric motors and the like
and has particular reference to the provision of a new and 25 the bars of the commutator shown in FIG. 1 with two

improved method of securing armature coil leads to the

armature coil leads therein;

FIG. 3 is ‘a fragmentary end view of the commutator
bar shown in FIG. 2 with the conductive wire therein;
FIG. 4 is a perspective view, partially broken away for
stripping the insulation from the leads and soldering them 30 the purpose of illustration, of the commutator bar as illus
trated in FIG. 3;
into slots formed in the commutator or, alternatively, by
FIG. 5 is a side view of the commutator bar as shown
inserting the leads into the commutator slots and deform
in FIGS. 3 and 4; and
ing the walls of the slots around the leads through the use
FIG. 6 is a partially sectional side view of the com
of a highly heated tool such as, for example, a Spinning,
fusing or hot staking tool. Both of these conventional 35 mutator bar as illustrated in FIGS. 3, 4, and 5 in accord
ance with the tool employed to form the connection.
methods, however, have been found to be undesirable and
Referring more particularly to the drawings wherein
to suffer from many serious disadvantages and de?ciencies.
similar reference characters are used to designate corre
For instance, the former of these methods requires the
sponding parts throughout the several views, FIG. 1 illus
employment of a complicated and time-consuming pro
cedure which includes stripping the electrical insulation 40 trates a motor armature-commutator assembly compris
ing a shaft 10 which is adapted to be mounted for rotary
from the leads and soldering the leads to the commutator.
movement, a rotor 12 which is carried by the shaft 10 for
This method, it will be seen, is expensive in operation
rotation therewith, and a commutator indicated generally
and includes the inherent risk of damage or breakage of
at 14 which is also secured to the shaft 10 for rotation
the electrical leads. The latter of these methods, while be
therewith. The rotor 12 is provided with a plurality of
ing more economical in practice, has been found to pro
armature coils 16, each of which includes a pair of ex
duce an undesirably large quantity of high resistance con
tending electrical leads 18 which are surrounded by an
nections and to frequently result in injury to the electrical
insulating covering 18a throughout their length. The elec
leads. Furthermore, such a high concentration of heat is
required for the removal of insulation from the magnet 50 trical leads 18 are adapted for connection to the com
mutator 14 and electrically connect the commutator 14
Wire and deformation of the commutator that the con
with the armature coils 16.
nection thereby produced is inherently weakened both
commutator of an electric motor.

iConventionally, the armature coil leads of an electric
motor are secured to the motor commutator either by

electrically and mechanically during its formation.
An object of the present invention is to provide a new

The commutator 14 includes a plurality of commutator

bars 20 which are circumferentially disposed around the
shaft 10. As will be seen from FIGS. 2 through 4, each of

and improved method of securing the armature coil leads 55
the commutator bars 20 includes a slot 22 which com
municates between the rear surface 24 and the face 26 of
nection that is both mechanically and electrically strong
the commutator bars 20. The slot 22 in each of the com
and durable.
mutator bars 20 is substantially the combined width of
Another object of the invention is to provide a new
two of the electrical leads 18 and is adapted to receive
and improved method of the type set forth which sub
stantially reduces the possibilities of potential injury and 60 two of the leads 18 in horizontal alignment during the
electrical connection of the armature coils 16 with the com
mechanical breakage of the armature coil leads.
of an electric motor to the motor commutator in a con

Another object is to provide a new and improved meth- .

mutator 14.

A single, heavy-gauge, preferably uninsulated, wire lead
0d of the type set forth which requires only a minimum
concentration of heat for connecting the armature coil 65 28 formed of copper or similar conductive material is
disposed in each of the slots 22 upon the pair of electrical
leads with the‘ motor commutator and produces an im
leads‘18 therein. Each of the conductive leads 28 is formed
proved electrical connection having high mechanical
strength.
of a diameter substantially equivalent to the total width
Another object is to provide a new and improved meth
of the two horizontally aligned electrical leads 18 and is
od of the type set forth ‘which produces a minimum quan 70 trimmed in length immediately external to its entrance into
tity of high resistance connections.
the slots 22.
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The electrical connection between the electrical leads
18 of the armature coils 16 and the commutator bars 20
is formed by the application of a heated tool 30, such as a
hot staking or a fusing tool, to each of the conductive leads
28 and the commutator slot 20. The heat, thus received 01
by the conductive leads 28 and the conductive material
of commutator bar 20 immediately surrounding the slots

22, is retransmitted thereby to the adjacent underlying
electrical leads 18 to thereby strip the insulating covering

4

ductive material into said slot over said pair of elec~
trical leads; and
(c) pressing a heated tool to said member of conductive
material until the ‘insulation of said electrical leads
is broken and a good electrical and mechanical con

nection is formed between said electrical leads and
said commutator.

3. The method of securing a pair of insulated electrical
leads to a commutator having a slot, comprising:

18a from the portions of the electrical leads 18 within the 10

(a) inserting said pair of electrical leads into side-by

slots 22 and to form a mechanical and electrical connec

side relation in said slot without removing the in

tion between the commutator bars 20, the conductive leads
28, and the underlying electrical leads 18. During the op
eration of the motor including this connection, the con

sulation therefrom;
(b) inserting an uninsulated member of electrically
conductive material into said slot in overlying rela
tionship with said pair of electrical leads; and

ductive leads 28 function as a heat sink to facilitate the

flow of operating current through the electrical leads 18.
The method which is provided by the present invention
for securing the electrical leads 18 of the armature coils
16 to the commutator bars 20, in summary, comprises the
following steps. First, as shown in FIG. 2, each of the pairs 20

of electrical leads 18 is preferably disposed in side-by-side
relationship adjacent the bottom surface of a respective
slot 22 in one of the commutator bars 20. Then, as shown

in FIGS. 3 through 5, one of the conductive leads 28 is
located in vertical alignment with and immediately over 25
each of the pairs of the electrical leads 18; and the con
ductive leads 28 are trimmed in length. A heated tool 30,
such as a hot staking or fusing tool, as shown in FIG. 6,

is applied to the conductive leads 28 and the walls of the
slots 22; and the heat of the tool 30 is transferred by 30
the conductive leads 28 to the adjacent underlying electri
cal leads 18. The heat which is thus supplied to the elec
trical leads 18 breaks or removes the insulating covering
18a thereon and causes the formation of a mechanical

(c) pressing a heated tool to said member of electri
cally conductive material until the insulation of said
electrical leads is broken and a good mechanical and

good electrical connection is formed between said
electrical leads and said commutator.
4. The method of securing a pair of insulated electrical
leads to a commutator having a slot, comprising:

(a) inserting said pair of electrical leads into side-by
side relation in said slot without removing the in
sulation therefrom;
(b) inserting an uninsulated conducting member hav
ing a diameter substantially equal to the combined
diameter of said pair of electrical leads into said slot
over said pair of electrical leads; and
(c) pressing a heated tool to said member of conductive
material until the insulation of said electrical leads
is broken and a good mechanical and good electrical
connection is formed between said electrical leads
and said commutator.

and electrical connection between the electrical leads 18, 35
5. The method of securing a pair of insulated electri~
the conductive leads 28, and the commutator bars 20.
cal leads to a commutator having a slot, comprising:

Through the practice of this method, any indentation

(a) inserting said pair of electrical leads into side-by

caused by the heart and the mechanical pressure of the tip

side relation in said slot without removing the insula
tion therefrom;
(b) inserting an uninsulated wire of electrically con
ductive material into said slot in overlying relation

of the heated tool 30 is placed upon the conductive leads
28 and not the electrical leads 18 as is conventional. 40
Furthermore, as a result of this transfer of the tool in
dentation, the electrical leads 18 are not weakened during

the connecting process and the possibilities of mechanical
breakage or potential injury thereof are greatly reduced.
Also, due to the intervention of the conductive leads 28
between the electrical leads 18 and the heated tool 30, the

possibilities of a high resistance joint being formed is
substantially reduced and the heat required for the con

necting process is greatly lessened.

ship with said pair of electrical leads;
(0) trimming the length of the uninsulated wire ad
jacent its entry into said slot; and
(d) pressing a heated tool to said wire of electrically
conductive material and said slot until the insulation
of said electrical leads is broken and a good mechan

ical and good electrical connection is formed between

said electrical leads and said commutator.
Furthermore, as was previously pointed out, the conduc—
6. The method of securing a pair of insulated electrical
50
tive leads 28 enhance the operating e?iciency of ‘the com
leads to a commutator having a slot, comprising:
pleted armature-commutator assembly by functioning as a
(a) inserting said pair of electrical leads into side-by
heat sink to assist the ?ow of operating current through the
side relation in said slot without removing the in
electrical leads 18.
sulation therefrom;
From the foregoing, it will be seen that I have provided
(b) inserting an uninsulated wire of electrically con
new and improved means for accomplishing all of the ob 55
ductive material into said slot in overlying relation

jects and advantages of my invention.
Having thus described my invention, I claim:
1. The method of securing an insulated electrical lead
to a commutator having a slot, comprising:
(a) inserting said electrical lead into said slot without 60

removing the insulation therefrom;
(b) inserting a heat sink member of electrically con
ductive material into said slot upon said electrical
lead; and

_

(c) pressing a heated tool to said member of electrically 65
conductive material until the insulation of said in
sulated electrical lead is broken and a good elec
trical and mechanical connection is formed between
said electrical lead, said member of electrically con
70
ductive material, and said commutator.
2. The method of securing a pair of insulated electrical
leads to a commutator having a slot, comprising:

(a) inserting said pair of electrical leads into said slot
without removing the insulation therefrom;
(b) inserting an uninsulated member of electrically con

ship with said pair of electrical leads; and
(c) pressing a heated tool to said wire of electrically
conductive material and said slot until the insulation
of said electrical leads is broken and a good mechan
ical and good electrical connection is formed between
said electrical leads and said commutator.
7. The method of securing a pair of insulated electrical
leads to a commutator having a slot, comprising:

(a) inserting said pair of electrical leads into side-by
side relation in said slot without removing the

insulation therefrom;
(b) inserting an uninsulated conductive wire into said
slot in overlying relationship with said pair of elec
trical leads; and
(c) pressing a heated tool to said conductive wire until
the insulation of said electrical leads is broken and a

good mechanical and good electrical connection is
formed between said electrical leads and said com
mutator.
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8. The method of securing a pair of insulated electrical
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