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To all whony it may concerm:

Be 1t known that I, DANIEL HiGHAM, a citi-
zen of the United States, and a resident of
Philadelphia, Pennsylvania, have invented
certain Improvements in the Prevention of
Sparking in Dynamo-Electric Machines and
Electric Motors, of “111611 the following is a
specification.

My invention relates to that class of dvnamo-
electric machines and electric motors in which
the line of neufrality in the magnetic field is
not appreciably shifted by the regulating
means employed.

The object of my invention is to provide
means for producing the conditions of non-
sparking at the commutator-brushes.

My 1nvention 1s particularly applieable to
series - wound machines,
adapted for use upon econstant-current dy-
namos in which the armature-speed is varied
for the purpose of regulation by means of a
regulating device at 1:116 driving-engine, such
as described in the Letters Pﬂtent ﬁranted 10
mysell and K. T. Higham May 105 1887, No.
262,510, My invention may also be used in
connection with series-wound motors, such as
those which arve employed on street -cars,
where the enfire current supplied to the mo-
tor 1s varied according to the workto be done.

In an application for a patent filed by me of
eyen date herewith, Serial No. 276,343, I have
shown and deseribed a magnetic eomlucﬂnm
bar not in magnetic (‘(}111‘1(*13 with the field-
magnet pole-plece, but adjacent thereto,
and provided with means whereby the mag-
netic lines passing through the said conduet-
ing-bar may be regulated or adjusted in in-
tensity, and such a construction may be em-
plowd in connection with my present inven-
tion. In the accompanying drawings, how-

over, 1 have 1llustrated the magnetice conduet-

1ing-bar as being simply connected to or forms-
1ing part of one of the pole-pieces of the field-
magnet..

IFigure 1 1s a view In the nature of a dia-
oram to illustrate the prineciple of my inven-
tion. I1g. 2 1s a diagram of the arrangement
of the induction-coil in the machine, Fig
and Fig.

)

3 illustrates the form in which I pre-

fer to carryv my invention into effect.

and 15 espectally

A is the armatuare of the machine, which
may be of any suitable construction,and B 18
the field-magnet, belween whose pole-pieces
P P the armature revolves.

D-1s the magnetic conduecting-bar, which

acts upon the short-circuited coils of the

-armature to prevent sparking, as more fully

described in my other applications for patent.
In Fig. 1 I have shown two of these magnetic
conduecting-bars, each formed upon oras part
of one of the field-magnet pole-pieces.

The principle of my present invention is as
follows: When the eurrent of a machine of
the class to which my invention is intended to
he applied is suddenly changed—as, for in-
stance, if suddenlyincreased—the magnetism
of the _ﬁelfl mﬂgnet will inereaseslow 1}*, 011 aC-
count of the extra current set up in the field-
magnet core, while 1t 18 essential that the
maenetic eonducting-hars, which act on the
colls ol the armature to prevent sparking,
should increase in magnetism as quickly and
to the same degree as the armature-current
increases. I thervelore employ in connection
with eachi of these magnetic conducting-bars
a coll or helix, C, which I wind upon said bar,
and which is, however, not connected up with
the armature or field-maenet coilg, but is con-
nected to coils C/, which are not in the work-
ing-cirenit or the field-magnet civeuit, hut are
wound u pon some suitable part of the field-
magnet. In [Fig. 11 have shown each of these
coils (7 ag wound upon a pole-piece of the field-
magnet and connected in a closed cireuitwith
thie coil upon the adjacent magnetic conduct-
ing-bar. Currents generated by induction will
be momentarily set up in these coils C’7 in the
same manner and by the same force as the
above-mentioned extra currents are set up.
There will of course be a tendency to set up
a current 1n the helicesor coils C in the same
direction as in the coils ¢/, or,in other words,
in the same direction as the ,.:-511{1 extra cur-
rents. 1 however cause a current to flow
through the helices or coils €7 in a contr ary
direction to that of the extra currents. This
i1s accomplished by connecting up the coils C
and (, as shown in Fig. 2—that is, so that
the direction of the windings of the two coils
shall be contrarv to each other. TUnder these
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conditions, if there should be an increase of
current 1n the working-circuit, a current will
be induced momentarily in the coils C’/, and
as these coils C’ surround a greater number
of magnetic lines than do the helices or coils
C a current will be forced through the helices
or colls C in a contrary direction to the in-
duced extra current, with the result that the
magnetic lines passing through the magnetic
eonductmﬂ-bars D will be, when the wmdmos
are properl} pmpormoned increased to equa&
the increased intensity of the armature-cur-
rent, and prevent sparking or the complete
arcing of the commutator-cylinder if a small
number of segments are employed. When
the 111a.g11etism of the field-magnet has, how-
ever, come up equal to the armature-current—-
thatis tosay,when the induced extra currents
will have died out, the current flowing
through the indnetion-coils C and coils C’
will also have died out exactly at the.same
time, leaving the said coils nothing more than
dead wires until another change of current
occurs.

The above.description will apply also to the
construction shown in Fig. 35, except that in
Fig. 3 the induction-coils C’ are

the terminals of these coils are connected up
to a helix, C, upon a single magnetic conducet-
ing-bar, L.

It should be 11]1£l€1‘bt00tl that although the

shown as :
wound upon the core of the field-magnet, and

399,402

magnetic conducting-bar is provided with a
helix or coil it is not an electro-magnet in
the sense meant in connection with my appli-
cation filed October 3, 1837, Serial No. 251,539.
The helix upon the magnetic conducting-bar
only comes into action momentarily to com-
pensate for the extra induced currents in the
field-magnet core and pole-pieces, and is in-
capable of setting up any magnetic lines of

1tself, and is therefore not a magnet.

I claim as my invention—

1. A dynamo-electrie machine or electric
motor having a magnetic conducting-bar act-
ing upon the Short circuited armature -colls, a
hed- ix upon the said bar, and coils upon the
field-magnet econnected to the said helix, but
not
working-circuit.

2. A dvn amo-electric machine or electric
motor havm g a magnetic conducting-bar act-
Ing upon the short-circuited armature-coils, a
helix upon the said bar, and coils C" upon the
field-magnet connected to the helix C, which
is wound contrary to the coils C’.

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scribing W1tnesses o -

DANIEL HIGHAM.

Witnesses:
HARRY SMITH,
HENRY HOWSON.

eounwted with the field-magnet c,mls or
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