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ELECTRICAL CONNECTION.
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This invention relates in general to elec-
trical connections, more particularly to that
class of electrical connéctions involving the
connection of a highly conductive member,
especially of a flexible character, such as
a “pig-tail” conductor, to a carbon or car-
bonaceous block or element, such as a cur-
rent-collecting brush as ordinarily used om
a dynamo-electric machine.

Various means and methods have hereto-
fore been suggested for providing a me-
chanically and electrically desirable form of
connection between a flexible conductor, such
as a “pig-tail”, and a carbon or carbonaceous
body, such as is used as a current-collecting
brush; but such prior art devices and meth-
ods which offer most in the matter of secur:

ing desirable mechanical connection be- -

{ween the parts are liable to involve ele-
ments of weakness, such as a liability of
cracking or fracture of the brush or an im-
perfect electrical connection between the
parts. and the prior art devices and methods
which offer more advantages in the matter
of desirable electrical connection have ele-
ments of weakness in the matter of securing
a satisfaclory mechanical connection of the
flexible conducting element to the brush.

The present invention contemplates the
provision of intimate electrical engagement
hetween the flexible wire or like conductor
and the portion of the brush or the like
either directly or
through an intermediate conductive connec-
tion, through the use of a method or means
which insures extremely intimate union of
particles of the flexible conductor and par-
ticles of the brush over an extended area of
these parts, for the purpose of providing a
desirably low resistance electrically conduc-
tive path between the brush dnd the metal-
lic conductor, and which also insures such
a thorough and secure mechanical union be-
tween the brush and the flexible conductor
as satisfactorily avoids the tendency of the
conductor to become separated from the
brush due to vibration or shock incidental
to ordinary operation or handling.

It is an object of the present invention to
provide an improved form of connection be-
tween an electrically conductive metallic
element and a =arbonaceous article, such as
a current-collecting brush or the like,

It is a further object of the present in-
vention to provide an improved connection
between & metallic connector and a carbona-
ceous article involving the uniting of the
metallic connector to the carbonaceous article
through the medium of a homogeneous me-
tallic mass having particles thereof inti-
mately united to particles of the carbona-
ceous article within surface pores thereotf.

It is a further object of this invention to
provide an improved type of conmnection of
the character described, between a flexible
metallic connector and a current-collecting
brush of carbonaceous material, involving
the use of an intermediate conductive metal-
lic mass having particles thereof pensirat-
ing and embedded beneath surface portions
of the brush.,

It is a further object of the present in-
vention to provide an improved form of
connection of the character described, be-
tween a multi-strand fiexible conductor and a
current-collecting brush-of carbonaceous ma-
terial, wherein a portion of the connector is
disposed in a recess in the brush and is me-
chanically and electrically secured thereto
through the intermediary of an originally
fluent metallic mass projected into intimate
union with individual strands of the flex-
ible connector and interior portions of the
brush. '

It is a further object of this invention to
provide a novel method of producing an im-
proved connection between a carbonaceous
body or the like and a flexible stranded ele-
ment.

It is 2 further cbject of this invention to
provide an improved method of uniting a
flexible conducior to a carbonacecus brush,
involving the insertion of a portion of the
flexible conductor in a recess in the brush
and the building up of a highly conductive
mechanical and electric conneciion betwesn
the material of the conductor and the brush,
the built-up conneetion including the im-
pregnation of surface portions of the brush
with particles of a fluent conductive mass
which is projected in the form of minute
particles onto surface portions of the brush.

These and further objects and advantages
are secured by the present invention, va-
rious novel features of which will be ap-
parent irom the description and drawings,
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disclosing several embodiments ‘of the in-
vention, and will be more particularly point-
ed out in the claims.

In the drawings:

Fig. 1 is a view in elevation, with a por-
tion broken away, showing details of the
connection of a flexible conductor to a cur-
rent-collecting brush, embodying features of
the present invention.

Fig. 2 is 2 sectional elevation in the plane
of ﬂne line TI—IT of Fig. 1.

Figs. 8 and 4 are views similar to Fig. 2
showing modifications of the embodiment of
the mvenhon disclosed in Figs. 1 and 2.

Fig. 5 is a view similar to Fig. 1, show-
ing a further modified embodiment of the
invention.

TMig. 6 is a view in elevation, with a part
broken away, showing a further modlﬁ—
eztion of the invention.

Fig. 7 is an enlarged broken sectional view
of the device shown in TFig. 5.

In accordance with the disclosure of the
drawings, 1 indicates a formed or molded

- body of carbon or carbonaceous material pre-

senting minute pores or mtelstlces9 prefer-
ably bemo considered as & brush of carbo-
naceous material such as is 01d1na111y used
for current-collecting purposes on a dyamo-
electric machine, The brush is provided

with a cavi‘t‘y or recess 2, by orio"inal'ly mold-

ing or by drilling, in the form of a hoie
Axtendmo into the brush from the upper end
thereof. 'The lower end of the hole or aper-
ture 2 is intersected by the inner end of &
transverse recess or aperture 8 extending
from the front face of the brush the aper-
ture 3 being preferably of the %ume or
slwnﬂy larger cross-sectional area than *he
aperture 9. A flexible conductor 4, pz%er-
ably formed of braided or stranded condue-
tive threads, is of such size to be easily in-
serted into and loosely fit in the aperture 2,
and its inner end is turned af an uno‘lc, 28
at 5, and extends into, and S0 an
pnrecmmle extent toward the opeﬁ end of,
the aper ture 8, this bent-over portion at the
end of the conductor serving to some extent
8s a means for temporarily anchoring the
conductor in position in the brush. The end
of the flexible conductor which extends into
the aperture 3; preferably has its strands
unravelled or splayed out to such an extent

as o appvecwm] 7 separate 2 CO"lSleL :ble
number of the outer individual sw@nus

In oz‘der to mechanically and .
secure the flexible conductor 4 in op
‘position within ﬂae brush 1, a spray
minute particles of conciucmve mebs
copper or brass, or the like, i
through the émortm*ﬂ 3, under
pressure, cand prczeraoly in 3

m*

E2N

drives meSQ D mc_{e

with and

of this conductive coating to surface

tures and shown more in detail in Fig,
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stices of the walls of the apertures or recesses
in the brush, and, likewise, into intimate sur-
face contact with the individual strands of
the end portion of the conductor 2. Prefer-
ably, the pressure with which the jet or
spray of minute métal particles is projected

into intimate contact with the walls of the

apertures of the brush in such that, even if
the metal particles are not pm]ected while
in molten condition, the energy of impact of
the particles on the walls of the: apoxtulcs
in the brush and on the conductor serves to
melt or soften the metal and causes welding
thereof to previously projected metal par-
ticles and surface portions of the conductor.
Satisfactory results in the matter of apply-
ing a spray of metallic particles under pres-
sure are secured through the use of such an
apparatus as is commercially well known as
the “Schoop gun”.

This metal union, indicated at 6 as a
hardened mass, between the brush 1 and the
flexible connector 4, is preferably projected
by apparatus which serves to render the
metal 1n molten condition, and then delivers
the metal in the form of an atomized or the
like jet or spray of separate minute parti-
cles under high pressure, the arrangement
preferably belne such as to insure, between
the original heat of the plo]ected palmdcs
and the energy of impact thereof on the

walls of the apertures in the brush and the

surface‘of the flexible conductor 4, that there
ig a forcing of these particles beneath sur-
face portlons of and into the body of the
brush where they become anchored, and that
later applied particles are welded or united
to the previously projected particles or to
portions of the flexible conductor.

In order to facilitate the production of the
most desirable form of anchoring and union
and
sub-surface portions of the walls of the aper-
tures 2, 8 in the brush, a preliminary appli-
cation of the metal spray is made on these
walls, through the aperture 3, before the end
of the conductor 4 is inserted in the aper-
tores in the brush. Then, with a lnvex of
the metal coating thus (u)plled to the walls
of the vecesses, as shown in the drawing by
the darkened surface portion 7 of these aper-
7, the
conductor 4 is inserted to position within the
recesses 2, 85 and the end of the conductor is
spiayed‘ out,, as deseribed hereinabove. An
of metal particles is then projected

E‘B"!OU'“

he wobmue 3, as described hereinabove,
{iec bemn such as to cause these fneual
to TLthQI coat the walls of the
thﬂ brush and unite with or be-

o u}m previously applied metal
the interstices between the
netal connector and the space
wductor and the walls of the

nd to form a plug of conduc-
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tive material 6 'which consists of a large
number of minute particles welded together

"~ and to the material of the connector and in-

10

timately united with and anchored within
pores or surface interstices of the brush and
forming a mechanically and electrically se-
cure connection between the flexible conduc-
tor and the brush and, likewise, one wherein,
because the connection between the conduc-
tor 4 and the brush is wholly adjacent the
inner end of the aperture 2, the permitted
flexibility or bending of the conductor at the
point where it leaves the brush is a
maximum. .

Preferably, the entire upper portion of
the body of the brush has applied thereto a
relatively thin coating, indicated at 8, of

. highly conductive metal which may be simi-
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lar to and applied in the same manner as
that projected onto the walls of the aper-
tures 2, 3. Where this coating 8 is intended
to be of appreciable thickness, the walls of
the brush may be correspondingly recessed
to a slight extent, so that the outer surface
of the coating will be flush with the surface
walls of the body portion of the brush. A
coating of this character on the brush con-
stitutes an effective conductive coating for
the upper end of the brush and may serve

to conduct the current from the upper por-

tions of the brush body to that portion
thereof in intimate contact with the flexible
connector 4.

In the modification shown in Fig. 3, the

5 transverse aperture 3 in the brush is extend-

ed wholly through the brush to provide a
portion, as indicated at 3%, at the rear of
the bent inner end of the flexible conductor
4, With the walls of the apertures 3, 87
preliminarily coated, as described above, and
the flexible conductor in position as indicat-
ed, conductive metal may be projected into
the open end of the aperture 3 to form the
conductive union or connection § between the
fiexible conductor and the body of the brush,
as described hereinabove; and, likewise, a
mass of this mietal may be similarly pro-
jected into the aperture 3%, forming a plug
of welded or united metal particles 62 which
is intimately united with surface portions of
the walls of the aperture in the brush and
with the individual strands of the flexible
conductor 4 at the bend thereof. The gen-
eral arrangement of Fig. 8 serves to consid-
erably increase the area of contact or union
between the brush and the end of the flexible
connector.

As indicated in the modification shown in
Fig. 4 the end of the flexible conductor 4
may be divided and, instead of. all of the

strands coming out at one side, as indicated .

in Fig. 3, a portion of the strands may be
turned into the aperture 8 and the remain-
der turned into the aperture 8> Plugs of
conductive metal 6 may be projected in the

3

form of minute particles as described here-
inabove into both of the apertures 3 and 32
to intimately secure and electrically unite
the scparate strands of the divided end of
the flexible conductor to the body of the
brush, on the previously applied metal coat-
ing 7, as described hereinabove. If desired,
a portion of the plugs 6 may be made up of
metal inserted in powdered form and com-
pacted by a tool inte a plug 9. It will be
apparent that, in accordance with the dis-
closure of Fig. 4, the area of contact of the
particles of the metal masses 6 with the
walls of recesses in the brush and the strands
of the flexible connector is probably a maxi-
mum, the projected metal entermg more
thoronghly into the strands of the flexible
conductor to a greater extent, so as to more
effectively secure, both electrically and me-
chanically, the flexible conductor in position.

In Fig. 5, the transverse aperture or re-
cess 3" opens from the end wall or face of
the brush rather than from the front or rear
face. However, with the preliminary con-
ductive coating 7 applied as described above,
and the end of the flexible conductor 4 in-
serted to the position shown, the remaining
portion of the conductive uniting plug 6
Is applied as described héreinabove.

In Fig. 6, the recess 2* extends transverse-
ly throdugh the brush in a direction slightly
inclined to one end wall thereof, and a re-
cess 12 is provided at such end wall extend-
ing upwardly from the end of the aperture
2* to a recess or aperture 13 extending into
the brush for a short distance parallel to the
aperture 2%, The aperture 18 and the recess
12 are of such size as to receive casily with
& loose fit, the bent-over end of the flexible
conductor 4. After applying a preliminary
conductive coating 7 to the walls of the re-
cesses 12 and 13, in the manner described
above, with the incidental coating of the-
adjacent portion of the aperture 2%, the end
of the flexible conductor 4 is inserted to the
position indicated; and conductive uniting
material is projected, from the open side
of the recess 12, over the exposed portions of
the fiexible conductor and the walls of the
aperatures 2%, 12 and 13, to form the conduc-
tive connection and union 6" between the
brush and the flexible conductor 4.

It will be apparent that the transverse or
intercepting cavity or recess may extend to
the inner portion of the main cavity 2 or 22
from any lateral face of the brush, or even
from the same face from which the main
cavity and the connector extend, providing
the intercepting cavity is suitably inclined
to the main cavity. '

Through the means and method described
hereinabove, the mechanical conmection of
the flexible conductor 4 to the body of the
brush is secured substantially wholly at the
inner end of the conductor within the aper-
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ture 2 or 2% and there is no rigid connec-

tion of the flexible conductor to the walls of
these apertures adjacent the outer ends
thereof; and through this loose fit of the
flexible conductor in the outer portion of
the aperture, and a firm union of the conduc-
tor to the brush at the inner end of the
aperture, a most desirable mechanical and

‘electrical union is secured with a minimum

of hindrance to the desived flexibility of the
connection between the flexible conductor
and the brush. . =

Tt should be understood that the invention

‘claimed is mot limited to the exact-details

of construction and methods shown and de-
scribed herein, for obvious modifications will
occur to persons skilled in the art.

It is claimed and desired to secure by
Letters Patent:

1. A carbonaceous article provided with a
cavity, a conductor inserted in said cavity,
and means for electrically and mechanically
uniting said conductor to said carbonaceous
article, said means including a mass of
metallic particles welded together within
said cavity, and having portions thereof re-
sultant from pressure spray deposition In
intimate ‘union with the material of said
article.

9. A carbonaceous article provided with a
cavity and a recess intersecting said cavity,
a flexible conductor within said cavity and
having a portion adjacent and accessible
through said intersecting recess, and means
for electrically and mechanically uniting
said conductor to said article, said means

“including a mass of intimately united metal-

lic particles having filamentary portions
thereof within surface interstices of the wall
of said intersecting recess and having char-
acteristics of intimate union with said wall
resultant from the deposition of the metal
particles as a finely divided molten spray
under pressure. ..

3. The method of securing a conductor
within a recess in a carbonaceous article and
in conductive connection with said article,
which comprises projecting conductive ma-

1,712,477

terial in the form of a spray of finely di-
vided particles under pressure into said re-
cess and into intimate union with the mate-
rial of said article and said conductor.

4. The method of securing a conductor
within a recess in a brush of carbonaceous

'material, which comprises forcing a mass of

conductive metal into the space between a
portion of the conductor within said recess
and the wall thereof and into surface poves
of said wall by projecting a stream of finely
divided molten particles of said metal under
pressure into said space.

5. The method of securing a conductor
within a recess in a brush of carbonaceous
material, which comprises separating strands
of a portion of the conductor within said
recess, and forcing a mass of conductive
metal into the space between said portion of
the conductor and the wall of said recess

and into the surface pores of said wall and

between separate strands of the conductor
by projecting a stream of finely divided
molten particles of said metal under pres-
sure into said space and between the separate
strands of the conductor.

6. The method of securing a flexible
stranded conductor within intersecting re-
cesses in a brush of carbonaceous material,
which comprises forcing a mass of conduc-
tive metal in the form of a finely divided
stream of molten particles projected under
pressure into surface interstices of and upon
the wall of one of said recesses to form an
intimately united conductive coating there-
for, inserting said conductor in the other re-
cess with a portion of the conductor bent
over in said first recess, and forcing a mass
of conductive metal into the space between
said bent-over portion of the conductor and
the metal surface coating on the wall of said
first Tecess by projecting a stream of finely
divided particles of metal under- pressure
into said space. ‘

In testimony whereof, the signature of
the inventor is affixed hereto.

ERNST HEDIGER.
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