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This invention relates to a combined carbon
body and metal holder unit of the type used, for
example, for contact brushes and more particu-
larly, for brakes.

In units of the type referred to it is difficult
to provide an intimate physical connection be-
tween the carbon body and its metal holder. The
difficulties arlse mainly from the fact that the
carbon and metal parts have different physical
properties and, more particularly, different co-
efficients of thermal expansion.

It is an objfect of the present nvention to re-
move these difficulties and to provide a deslgn in
which an Intimate connection is created and the
carbon hody is reliably secured fo ils metal
holder without the danger of undue siresseg or
tensions exerted upon the carbon body by its
holder.

With this and further objects in view, as may
become apparent from the within disclosures, the
inventlon consists not only in the structures here-
In pointed out and illustrated by the drawing,
but includes further structures coming within the
seope of what hereinafter may be claimed.

The character of the invention, however, may
be best understood by reference to certaln of its
structural forms, as illustrated by the accom-
panying drawing in which:—

Fig. 1 is a cross sectional view of a known unit
of the type referred to.

Fig. 2 1s a longitudinal sectlon through the
same unit.

Fig, 3 1s a similar view as Fig. 1, but having the
inventlon applied thereto.

Fie. 4 is the same vlew as Fig. 3, but showing
the parts after shrinking of the metal holder.

Flgs. 5 and 6 are longliudinal sections of the
arrangements of Flg. 3 and 4, respectively.

Similar reference humerals denote similar
parts In the different views.

Referring now to the drawings in greater de-
tall, Flgs. 1 and 2 show the condition of the car-
bon body and metal holder as it may result where
the holder is cast around the carbon body, Ow-
ing to the conslderable shrinking pressure exert-
ed upon the carbon material cracks are formed at
¢ and ¢’ which In turn cause the holder to bend
round and form spaces as indicated at d. More-
over, due to the longltudinal shrinking the carbon
bady 1s bent down whereby the head of the car-
bon body is separated from the foot pertlon as in-
dicated at ¢’’ in Fig. 2.

I avold the sald defects by the Interposition of
an elastic bolster P between the carben body b
and its holder a, which bolster 1s embodied In the
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casting or shrinking operation. The bolster may
be of a metallic nature and may consist, for ex-
ample, of soft copper or aluminum texture or
sponge of & thickness corresponding to the
amount by which the metal holder will shrink as
it is cooling down. Accordingly the texture will
be made thicker where a strong and large holder
is provided and thinner in case of a thin holder.
In each case the bolster material must be of a
thickness to be completely compressed after the
shrinking of the metal holder. By reascn of the
shrinking pressure of the surrounding holder it
is tightly and completely pressed against the car-
bon material b and in addition it is penetrated by
the cast metal of the metal holder a.

It will thus be understood that any pressures
exerted upon the carbon hody b by the bolster a
are compensated by the metal holster P, whereby
a very intimate connection is attalned between
the carbon and metal holder material while there
are no mechanical tensions any more between
the top part of the carbon body and the dovetall
or foot portion thereof.

As shown by comparison of Figs. 3 and 4, or §
and 6 respectively, the porous metal bolster P
(texture or sponge) of Figs. 3 and 5 is com-
pressed to the dense and much thinner layer P,
Figs, 4 and 6 without exerting any excessive
pressure upon the carbon body which would cause
destruction of the carbon material in the man-
ner as indicated in Figs. 1 and 2.

Figs. 5 and 6 will also make it clear that there
is no bending stress exerted upon the carbon
body, owing to the uniform and intimate con-
tact between the holder and the carbon body, en-
sured by the interposed buffer layer P sc¢ that
there 1s no danger for the head portion of the
carbon body to burst off.

‘While the figures are especially designed for
a carbon body and metal holder unit of the type
used as a trolley brush or collector bow for elec-
tric railways and the like, my Invention may also
be applled wlth very good success for other pur-
poses where a carbon body has o be secured in a
metal holder or vice versa. For example, hrake
blocks of carbon material may be secured in
metal holders of iron or cast steel material, steel
belng used with a view to the high stresses pro-
duced by the high pressures with which the car-
hon blocks are forced against the surface to be
braked. However, the shrinking coefficient of
iron and cast steel amounts to about 6%. 1. e,, it
is even much higher than that of light metals of
the type used &s & holder materlal for electric
metal contact devices. Therefore, the danger of
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the carbon body being destroyed by the shrink-
ing pressure of the metal holder is even higher
in thig case. Now, by the provision of intermedi-
ate bolster layers of the type above referred to
and indicated at P in Figs. 3-6, the carbon hody
may be protected against any undue pressures.

It will be understood that the interposed bolster
material must be heat-proof up to the tempera-
tures cceurring by application of the metal hold-
er to the carbon body. For example, where a
cast steel holder is applied, the bolster material
must be deslgned to stand the annealing temper-
ature of cast steel.

Where the carbon bodles are not intended to
transmit any electric current, such ag in the case
of brake blocks, non metallic, 8re-proof or re-
fractory bolster materials may be used to damp
and recelve the shrinking pressures of the metal
holder. For example, mineral material, asbestos,
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slag wool, silicate cotton, cinder hair and the like
may be used in the form of a texture or loose
mass which Is compressed as the surrounding
metal casting i shrinking together.

It is also contemplated that bolsters of the
type referred to may be applied where the metal
holder is combihed with the carbon body in a
heated, but solld condition of the holder, by &
mere shrinking operation,

The method and apparatus of the present in-
vention have been described in detall with refer-
ence to specific embodiments. It is to be under-
stood, however, that the Invention is not Hmited
by such specific reference but iz broader in scope
and capable of other embodiments than those
specifically described and {llustrated in the draw-
ing.

OTTMAR CONRADTY,



