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INTERCHANGEABLE ELECTRICAL CONNECTION FOR CARBON BRUSHES.

Application filed Tanuary 17, 1923

To all whom 3t may concern,:

Be it known that I, Rromarp H. Wazp, a
citizen of the United States, residing at
Queens, in the county of Queens and State
of New York, have invented a certain new
and useful Interchangeable Electrical Con.
nection for Carbon Brushes, of which the
following is a specification.

This invention relates to improvement in
electrical connections for carbon brushes of
dynamo electric machines, and is more par-
ticularly directed to an improved manner of
associating a flexible metallic conductor with
such brushes.

It is well known that electrical connec-
tions with carbon brushes must be such as
to make the best possible electrical connec-
tion between the connector and brush in
order to preclude undue resistance and in-
crease the conductivity of the connection.

Many improvements have been made from
time to time to insure better electrical con-
nection between the flexible conductor and

the brush and this invention is particularly

directed for accomplishing this result in a
simple, although more efficient manner than
has heretofore been attained.

It has normally been the practice to cham-
ber the brush to Teceive one end of the flexi-
ble connection and serews, bolts, rivets and
other similar means have been employed to
clamp such end of the conductor within the
chamber in such manner that the conducter
will be clamped tightly to the base of the
chamber and at this point make a good elec-
trical contact therewith.

The present invention goes further in
that it contemplates the expanding of the
end of the conductor within the chamber in
sach manner that it will not only form a
good electrical contact with the base of the
chamber, but will also form a similar con-
tact with the side walls of such chamber,
with the result that I obtain a greater con-
ductive contact between the parts and thus
reduice the resistance in the connection.
Furthermore, the means for expanding and
holding the end of the conductor within the
chamber is forced into intimate contact
throughout an extended surface with the
conductor and serves to further increase the
conductive engagement between the parts.

Another important feature of the inven-
tion resides in the fact that the connector of
this invention is so constructed that its parts
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may be assembled to form an interchange-
able unit which is adapted to be brought
into cooperative relation with the brush and
readily and expeditiously associated there-
with to secure the conduetor to the brush
until such time as it is desired to replace the
brush by another brush whereupon the con-
ductor may be readily removed from the
old or worn brush and easily and expedi-
tiously associated with the neswy brush.

In prior practice, conductors generally
have been so associated with their cooperat-
ing brushes that when the brush is discarded
for any reason, the conductor is S0 associ-
ated therewith that it must also be discarded.

The conductor of the present invention
however may be successfully associated with
many brushes and is such that it will co-
operate with the successive brushes in the
same efficient manner as it initially cooper-
ated with the first brush. This feature of
the invention enables the conductors to be
completely prepared during their course of
manufacture for association with any brush
and no time need be lost at the time of se-
curing the conductor to the brush in the
preparation of such assembly.

Heretofore it has been usually necessary
to prepare the conductor for cooperation
with the brush at the time of securing the
parts together.

A further feature of the invention resides
in the provision of novel means for preclud-
ing the parts from working loose, so that
when they are brought into assembled rela-
tion, they may be locked in this condition
until manually released to permit of their
detachment,

Features of the invention, other than
those specified, will be apparent from the
hereinafter detailed description and claims,
when read in conjunction with the accom.
panying drawings.

he accompanying drawings illustrate
different practical embodiments of the in-
vention, but the constructions therein shown,
are to be understood as illustrative, only,
and not as defining the limits of the inven-
tion.

Figure 1 is a perspective view of a brush
and flexible connection assembled in accord-
ance with the present inventjon,

Figure 2 is a perspective view of the
brush with the connection remgwed.

Figure 3 is o front eleyation of the up-
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the plate has been placed in

Figure 4 is a section on the line 4—4 of
Figure 3.

Figure 5 shows the metallic conductor re-

moved from the brush, but in a condition to
be readily attached thereto. -

Figure 6 is a section on the line 6—96 of
Figure 5.

Figure 7 is a perspective view of an
anchor plate employed in the congtruction.

Figure 8 is a perspective view of a modi-
fied form of anchor plate.

Figure § is a section corresponding
Figure 4, but showing s modified form o
construction, and,

Figurve 10 shows a
construction.

‘Referring to the dvawings, 1 designates 2
carbon ‘brush of any well known conven-
tional form. Cne end of the brush is re-
cessed in its opposite faces, as shown n
Tigure 2, that is to say, one face Is provided
with a recess 2 to rveceive an anchov plate
8, while the other face is recess 4 g shown
ab 4 to rveceive one end of the flexible con-
duetor.. The recesses are connected by 2 hole
or passage 5 leading divectly through the
brush. ’ ,

The anchor plate 3 is shown in detall

O
£
L

otill farther modified

in Figure 7 as constituting a flat plate
provided with a tapped hole 8 and the ve-

cess 2 is shaped to conform-with the con-
tour of the plate 3, so that when the plate
is seated ‘in the recess, its outer face will
be flush with the outer face of the brush
with the tapped hole 6 in alinement with the
passage 5 leading through the brush.  The
type of anchor plates shown in Higuves 1
to 6 is preferred, though, if desived, the up-
per edge of the anchor plate may have an
oxtension formed . integral therewith and
adapted to extend over

the brngh to constitute a bammer plate 28
is common in brush construction. Thus, in
Figure 8, T have shown a modified form of

aching plate 7 provided with such an

-
i
1

extension § adapted to overlie the top of the

brush snd in order to adapt this plate for
hes of various thick-
2de considerably longer

maced

1

than s ordinarily s ¥
intervals of its length is transversely scored
or grooved as indicated at 9, so thal aiter
position on the
brush; it may be broken off to the desired
length at any of the grooves 9. :

The vecess 4 is, in the main, substantially
cylindrical and at one side thereof is con-
nected by a short channel 10 to the top of
the brush, so that a flexible conductor 11

“may be led through this channel 10 into the

2
St

main recess 4 in such manner that it will
lie wholly within the contour of the brush
and cbviate protuberances.

the upper end ol
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The flexible conductor employed is of con--

ventional material embodying a large num-

ber of very fine wire strands fwisted together

to form a cable. Soft copper wire is em-

ployed so that the resuiting cable is plastic -

in a high degree. That is o say, it may be
veadily bent or formed and will, when thus
manipulated, maintain substantially the

~shaping into which it has been formed.

In practice, I so manipulate this flexible
condustor 11 as to form an eye 12at oneend
thereof and manipulate this eye in a die
or press to impart thereto an outer coniour
which is substantially cylindrical and of
substantially the same diameter as the di-
ameter of the recess 4 in the brush. The op-
posite faces of the eye are made flat while
the hole through the eye is, by the same ma-

nipulation, made of tapering con ration,
all, as clearly shown in Figure 6. As a

result of these operations, the condncting
onble is provided at one end with a flat ter-
minal having a cylindrical contour and a
tapered hole therethrough. Vith this ter-
minal is agsociated an expanding member 14
constructed of sheet metal. The expand-
ing member has a main portion 15
is eirenlar and has a diameter substantially
equal to the diameter of the depression 4,
while at one side said member is provided
with a laterally extending amm 16 integral
with which are formed wings 17. . The
central portion of the part 15 of the ex-
panding member is struck up to constitute
a frustoconical portion 18, perforated at
its center and the taper of this frusto-
conical portion is made the same as the taper
of the hole in the terminal of the flexible
able. This having been accomplished, the
rustoconieal portion 18 of the expanding
member is introduced into the tapered hole
in the eye 12 and the wings 17 are thereupon
Lent to embrace the cable 11 adjacent the
eye as shown in Figures b and 6 and fo
tightly clamp the expanding member to said
cable svith the parts in- assembled velation
shown best in Figures 5 and 6. - '

Tt will be noted particularly from Figure
& that the expanding member extends into

by OO

the tapered hole of the eye and forms a

wedging engagenient therewith, so that if

DHE

force is applied to project the frustoconical
member further into the eye; the eye will be
caused to expand in a radial direction. The
connection including the cable and expand-
ing member is assembled as shown In Figures
5 and 6 and is maintained in this assembled
relation in a condition ready to be associated
with the conventional brush shown in Fig-
ures 1 and 2. S

The parts are shipped in the manner de-
seribed to the place where they are %o be in-
stalled and there the terminal with the asso-
ciated expanding member is slipped into the
vecess 4 of the brush with which they are to

vwhich:
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be associated. The anchor plate 3 is asso-
ciated with the recess 2 and a serew 19 pro-
vided with a tapering head 20 is passed
through the perforation in the expanding
member through the passage 5 in the brush
and screwed inte the tapped hole 6 of the
anchor plate. As the screw is tightened, the
tapered head thereof will wedge into the
frustoconical portion 18 of the expanding
member and draw said expanding member
in the direction of the base of the recess 4,
thereby causing the frustoconical portion 8
to be forced into the tapered hole of the
terminal eye 12. A wedging action will be
set up which will not only cause the inner
face of the eye to tightly bear against the
base of the recess 4, but will also canse the
radial expansion of the eye for the purpose
of forcing its outer circumference into tight
engagement with the side wall of the recess.
In other words, the frustoconical portion 18
of the expanding member will exert a force
on the eye of the cable in a direction against
the base of the recess and also against the
side walls of the recess and by so doing will
force the eye into intimate conformity with
all parts of the recess 4 and positively in-
sure proper electrical contact therewith.

Furthermore, a narrow flange 21, which
extends around the base of the frustoconical
portion and forms the outer margin of the
part 15 will bear against the outer face of
the eye. Accordingly, the eye will be in
proper electrical contact not only with all
surfaces of the recess 4, but also with the
long tapering surface of the frustoconical
member and with the inner face of the
flange 21, so that every part of the surface
of the eye will have close electrical contact
either with the brush proper or with some
metallic part having proper electrical con-
tact with the brush proper. Accordingly,
maximum current capacity in joints thus
formed is assured and the resistance is mini-
mized.

In order to preclude the screw 19 from
working loose, this serew may be locked in
position in the simple and efficient manner
shown in Figures 3, 4 and 6. That is to say,
small tongues 22 preferably, though mnot es-
sentially, three in number, may be stamped
up from the frustoconical portion so as to
normally partake of parallel relation shown
in Figure 6. These tongues are of a width
substantially equal to the width of the slot
23 in the screw head, so that after the serew
has been tightened and this slot moved into
juxtaposition with one of these tongues, that
particular tongue may be bent over as shown
in Figures 3 and 4, so as to lie within the
slot 23 and thus lock the screw against in-
advertent rotation. When it is desired to
remove the parts however, the tongue may
be readily bent up and the screw removed.
In this manner, T obtain a positive lock

38

without the employment of any extraneous
means and insure the integrity of the parts,
so that they cannot possibly inadvertently
vork loose under vibration.  The parts will
maintain their proper assembled relation
until it is desived to dismantle them, for the
purpose, for example, of replacing a new
brush for one which has been worn dotw.
In this event, it is only necessary to remove
the screw and vetract the assembled evelet
and expanding member together with the
anchor plate and thereupon reassemble these
parts on the new brush. It thus becomes
apparent that the connector parts of this
mvention are efficiently interchangeable and
that said parts may be used over and over
with successive brushes. This obviates the
necessity of providing new flexible condue-
ters when installing new brushes.

The foregoing detailed description has
dealt with the brushes which employ single
connecting cables. However, the présent in-
vention is readily adaptable for use in
brushes employing cables in pairs and in
Figure 9 I have shown the manner in which
the invention may be applied to a brush of
this character.

In such a brush, both faces of the brush
are provided with recesses 4 and cooperat-
ing channels 10, which are juxtaposed on
the opposite sides of the brush. Anchor
plates ave dispensed with and a cable with a
cooperating expanding member, as shown in
Figures 5 and 6. is associated with each of
these recesses. Then, instead of screwing
the screw into an anchor plate, the screw is
threaded inte a tapered nut 24, which is
seated in the expanding member opposite to
the one through which the serew is passed.
By tightening the screw, both the tapered
screw  head and tapered nut are simul-
taneously drawn toward one another, the
nut performing the same function on its as-
soclated expanding member as the tapered
screw head exerts upon its cooperating ex-
panding member, so that the eves of both
cables are simultaneously expanded within
their respective recesses. The nut 24 may
be slotted as shown at 95. after the manner
of the screw head so that it may be locked
by one of the tongues 22 in the same manner
as the screw head is locked. Tt will be ap-
parent from the foregoing detailed descrip-
tion of the invention that T obtain proper
electrical contact through expansion of an
eye at the end of the flexible cable and at the
same time by compression of the cable to
effect proper contact at the opposite faces
of the eye. By this construetion, maximum
surface contact is produced and the re-
sistance due to improper contact is wmini-
mized.

In Figure 10, I have illustrated a further
modified form of construction which differs
from the construetion of Figures 1-7 solely
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in the fact that the expansion member 14 is

provided with an upstanding portion 26, a
portion 27 of which is bent so as to overlie
the top of the brush 1 and constitute a ham-
mer plate. The portion 27 is preferably
received into & transverse channel in the top
of the brush so that the exposed face of the
part 27 will be flush with the top of the
‘brush though this is not essential. The ex-
pansion member shown in Figure 10 may

_be stamped integral from a piece of sheet
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metal and constitute a one-piece construc-
tion.

Tn the accompanying drawings, the sin-
gle cable- 11 is shown -as constituting the
electrical conductor. I am aware however
that a double cable may be employed in lien
of the single-cable shown. Such a conductor
may be formed by taking a length of cable
substantially twice the length of the cable
11 shown in the drawings and doubling it
upon itself and forming an eye correspond-
ing to the eye 12 at the point where the ca-
ble is bent. The use of a double cable 1m
liew of a single cable is well known to the
art and it is not considered necessary to il-
lustrate the construction as the applicability
of the present invention to such structure
will be apparent to those skilled in the art.

The foregoing detailed description sets
forth the invention in some of its preferred
forms, but the invention is to be understood
as fully commensurate with the appended
claims. —
~ Having thus fully described the invention,
what I claim as new and desire to secure
by Letters Patent is:

1. An assembly of the character described
embodying a brush provided in one of its
faces with a circular recess, a flexible con-
nection provided at one end with a circu-
lar apertured eye of less thickness than its
outside diameter, and means for expanding
said eye in a radial direction within the re-
cess of the brush to insure tight contact be-
tween the periphery of the eye and side wall
of the recess and to simultanously secure the
eye to the brush.

9. An assembly of the character described
embodying a brush provided in one of its
faces with a circular recess, a flexible con-
rection provided at one end with a circular
apertured eye of less thickness than its out-
side diameter, and means for forcing the
eye to a seat in the base of the recess and for
simultaneously radially expanding said eye
to bring its periphery into tight engagement
with the side wall of the recess.

3. An assembly of the character described
embodying a brush provided in one of its
faces with a substantially cylindrical recess,
a flexible connection provided at one of its
ends with a substantially cylindrical termi-
nal of slightly less diameter than the diam-
eter of the recess of less thickness than its

1,518,355

diameter, and means for forcing the termi-
nal to a seat in the base of the recess and si-

multaneously radially expanding said termi-.
nal to bring its cylndrical periphery into

tight engagement with the cylindrical wall
ot the recess. :

4. An assembly of the character described
embodying a brush provided with a substan-
tially eylindrical recess, 2 flexible connec-
tion provided with a substantially cylindri-
cal ferminal having a tapering aperture

therethrough, said terminal being of less

hickness than its outside diameter, a frusto-
conical member projecting into the tapering
opening in the terminal, and means for forc-
ing the frustoconical member into sald taper-
ing opening for the purpose of forcing the

terminal to a tight seat in the base of the re-

cess and to simultaneously expand the ter-
minal in a radial direction to bring the cy-
lindrical periphery of said terminal into
tight engagement with the cylindrical wall
of the recess. ,

5. An assembly of the character described

embodying a brush provided with a substan-

tially cylindrical recess, a flexible connection
provided with a substantially cylindrical
terminal having a tapering aperture there-
through, a frustoconical member projecting
into the tapering .opening in the terminal,
means for forcing the frustoconical member
into.said tapering opening for the purpose
of forcing the terminal to a tight seat in the
base of the recess and to simultaneously ex-

pand the terminal in a radial direction to -

bring the cylindrical periphery of said ter-
minal into tight engagement with the cylin-
drical wall -of the recess, and means asso-
ciated with the frustoconical member and

operating independently of the forcing

means for tightly gripping the flexible con-
nection. :

6. An assembly of the character described
embodying a brush provided with a recess,
and a passage leading from the base of the
recess through the brush, a flexible connec-
tion provided at one end with an apertured
terminal adapted to be positioned in the re-
cess, a frustoconical member projecting into

the aperture of the terminal, a clamping

member extending through the frustoconi-
cal member through the aperture of the ter-
minal and through the brush and cooperat-
ing with means at the opposite side of the
brush for drawing the frustoconical member
into the aperture of the terminal to force the
terminal to a tight seat within the recess and
to simultaneously radially expand said ter-
minal to cause its periphery to tightly en-
gage the side wall of the recess.

7. An assembly of the character described
embodying a brush provided with a recess,
and a passage leading from the base of the
recess through the brush, a flexible connec-
tion provided at one end with an apertured
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terminal adapted to be pesitioned in the ve-
cess, a frustoconical member projecting into
the aperture of the terminal, a clamping
member extending through the frustoconi-
cal member through the aperture of the ter-
minal and through the brush and cooperat-
ing with means at the opposite side of the
brush for drawing the frustoconical mem-
ber into the aperture of the terminal to force
the terminal to a tight seat within the recess
and to simultaneously radially expand said
terminal to cause its periphery to tightly
engage the side wall of the recess, and means
assoclated with the frustoconical member
tor locking the clamping member against in-
advertent loosening.

8. An assembly of the character de-
seribed embodying a brush, one face of
which is provided with a substantially cy-
lindrical recess from the base of which a
passage leads through the brush to a
recess at the opposite side of the brush,
a current conductor provided with a sub-
stantially cylindrical terminal having a
central tapered opening, a frustoconical
member associated with said opening and
extending thereinte, and an anchoring mem-
ber having a conical head seated in the frus-
toconical member and extending through the
passage in the brush to the opposite side of
said brush, and means at the opposite side of
said brush and associated with the recess
therein for exerting a pull on the clamping
member to force the frustoconical member
into the opening of a terminal to seat the
terminal in the base of the cylindrical vecess
to simultaneously radially expand said ter-
minal against the cylindrical walls of said
recess.

9. An assembly of the character described
embodying a brush provided in at least one
of its faces with a recess, an electrical con-
ductor provided with a terminal having a
contour corresponding to the shape of the
recess and of a thickness less than its width,
and means for expanding said terminal with-
in the recess to bring the terminal into tight
engagement with the walls of the recess.

10. An assembly of the character described
embodying a brush provided in at least one
of its faces with a recess, an electrical con-
ductor provided with a terminal of the same
shape as the recess, and provided with a ta-
pering aperture in said terminal, an expand-
ing member comprising a frustoconical por-
tion projecting into the tapering recess of
the terminal and having associated there-
with means for tightly gripping the electri-
cal conductor adjacent the terminal for nox-
mally maintaining the expanding member in
associated relation with the terminal, where-
by the terminal with its associated expand-
ing member may be simultaneously brought
into cooperative relation with the recess of
the brush, and means for forcing the frusto-

S

conical portion of the expanding member
inte the opening in the terminal while the
terminal occupies the recess in the brush for
the purpose of forcing the terminal to o
tight seat in the recess and simultaneously
expanding said terminal in a radial direction
into engagement with the walls of said re-
cess. ‘

11. An assembly of the character described
embodying a brush provided in at least one
of its faces with a recess, an electrical con-
cuctor provided with a terminal of the same
shape as the recess, and provided with a ta-
pering aperture in said terminal, an expand-
ing member comprising a frustoconical por
tion projecting into the tapering recess of
the terminal and having associated therewith
means for tightly gripping the electrical con-
ductor adjacent the termiinal for normally
maintaining the expanding member in asso-
ciated relation with the terminal, whereby
the terminal with its associated expanding
member may be simultaneously brought into
cooperative relation with the recess of the
brush, and means for forcing the frusto-
conical portion of the expanding member
into the opening in the terminal while the
terminal occupies the recess in the brush for
the purpose of forcing the terminal to a
tight seat in the recess and simultaneously
expanding said terminal in a radial direo-
tion into engagement with the walls of
said recess, and a hammer plate integral
with said expanding member and adapted to
expand and overlie the top of the brush.

12. A connector of the character described
embodying an electrical conductor provided
at_one end with a substantially flat faced
cylindrical terminal provided with a central
tapering opening extending therethrough,
and an expanding member embodying a
frustoconical portion projecting into the ta-
pering opening of the terminal and means
for tightly gripping the electrical conductor
adjacent the terminal to maintain the ex-
panding member in assembled relation with
respect to the terminal.

13. A connector of the character described
embodying an electrical conductor provided
at one end with a substantially flat faced cy-
lindrical terminal provided with a central
tapering opening extending therethrough,
and an expanding member embodying a
sheet metal plate having a lateral extension
provided with wings embracing and grip-
ping the electrical conductor adjacent the
terminal, said plate being provided with a
depressed frustoconical portion extending
nto the opening in the terminal.

14. A connector of the character described
embodying an electrical conductor provided
at one end with a substantially flat faced cy-
lindrical terminal provided with a centrai
tapering opening extending therethrough, an
expanding member embodying a sheet metal
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plite having a lateral extension provided
‘with.wihgs embracing and gripping the elec-
trical’ condtictor adjacent the terminal, said
. plate being provided with a depressed frus-
5 toconical portion extending into the opening
in the terminal, and.a tongue associated with
said* frustoconical ‘depression and adapted to

be bent. over to engage with the slot of a
bolt or bolt or secrew head positioned within
the frustoconical portion. 10
" In testimony whereof I have signed the

foregoing specification. -

RICHARD H. WARD.



