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To all whom it may concern :

Be it known that I, Artaur R. Buirock,
a citizen of the Unifed States, residing at
Cleveland, in the county of Cuyahoga and

State of Ohio, have invented a certaln new:

and useful Improvement in Current-Con-
verting - Devices, of which the following is
a full, clear, and exact description.

This invention relates to a device for con-
verting electric current, either alternating
current to direct current, or vice versa.

The object of the invention is to provide
a machine which by the use of certain ad-
juncts may be operated with practically no
sparking. -

Generally speaking, the invention com-
prises the elements and combinations there-
of set forth in the accompanying claims.

Reference should be had to the accom-
panying drawings, in which—

Figure 1 is a top plan view of one form
of the machine; Fig. 2 is an end elevation
with portions in section; Fig. 8 is a dia-
grammatic illustration of the manner in
which the parts of the machine cobperate
in one form of my device; Fig. 4 is a dia-

" grammatic illustration of the electrical con-
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nections in one form of machine; and Fig.
5 is a diagram of the electrical connections
in another form of my invention.

Devices of the general construction which
1s represented in this application wherein a
rotating body with conducting segments
thereon is employed in a manner such that
the segments in cofiperation with portions
bearing thereon will rectify alternating cur-
rent, or vice versa, have been open to the
serious objection that at the time of the
break between the brush and the segmeits
on which they bear as the segments are ro-
tated, there is considerable sparking which
if not prevented may cause a larger arc to
be set up, and flashing over between ad-

. jacent segments. With a machine which is
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handling " currents of high- value, an arc
established in this way will do considerable
damage to the machine and in other ways.

In this application, I am propssing one
way in which the sparking and arcing may
be reduced to a minimum and substantially
eliminated. - :

T will explain the machine as adapted to
rectify an alternating current, although it

will be apparent that a direct current may

be changed to an alternating current with
this same machine. -

When an alternating current is to be
changed to a direct current, I employ a
synchronous motor, which may be repre-
sented at 1. TUpon an extension of the
motor shaft there is mounted a rotating
body 2 carrying conducting portions 8, 4,
5 and 6. These conducting portions or seg-
ments are made up. of a number of small
segments, which segments are all electrically
connected to each other, save one, which
will - later be explained. The reason for
making the conducting portions of a num-
ber of segments is simply for reasons of con-
struction, and so far as the electrical fea-
tures of this machine are concerned, the con-
ducting portions 3, 4, 5 and 6, might as
well be a single conducting strip.

The space upon the commutator between
the conducting portions 3, 4, 5 and 6, is
electrically dead, and might well be con-
structed of insulating material. However,
in order to secure an even wearing of the
surface of the commutator by the brushes
passing over the commutator,” T prefer to
employ segments of copper which are spaced
apart by mica insulation, as is the usual
construction, and so arrange tliese segments
that they shall not form any conducting
portion of the segment.

Adjacent each conducting portion 3, 4, 5,
6 are segments 7, 8, 9 and 10 which are

“spaced from the conducting portions by

means of an insulated space, which insulated
space is. of less width than the brush which
bears upon the segments so that as the
brushes pass from the conducting portions,
they will short circuit the conducting por-
tions with the segments 7, 8, 9 or 10 as the
case may be, according to the conducting
portion with which the brushes have been
in engagement. It should be mentioned that
I have employed four conducting portions
and that the opposite conducting portions
are electrically connected, as indicated in
Figs. 2 and 5. _

Brushes 32, 43, 52, and 6, are mounted:in
suitable supports, which supports are car-
ried upon rings 3° 4° 5° and 6°, which
rings are frictionally or otherwise held upon
an annular projection 1* which is carried by
the motor casing.

As will be seen by reference to-the dia-
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gram in Fig. 5, I employ condensers repre-
sented at 11, 12, 13 and 14, which condensers
are connected in parallel with the conduct-

ing portions 8, 4, 5 and 6, and their adja-

cent segments 7, 8, 9 and 10. It will there-
fore be apparent- that as the conducting
portionsrotate, and the brushes pass from the
conducting portions to engage with the seg-
ments 7, 8, 9 and 10, as before explained, the
brushes will connect the conducting portions
and the adjacent segments. Therefore,.as
the current is broken between the brush and

the conducting portion, there will be a con-.

denser electrically connected in parallel with
the break in the circuit between a brush and

" the conducting portion upon which it has

borne, so that any current which would be
flowing at the time of the break, will flow

" into the condenser and be absorbed therein.
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This will effectually take care of any cur-
rent which may be flowing at the time of
break between a brush and a conducting
portion so that there will be substantially
no sparking and no arcing. However, 1t
must be borne in mind that the condenser
having been charged, must discharge itself,
for it cannot indefinitely take up these
charges of current. If a condenser were to
be used alone, it would discharge.itself upon
the next connection of a conducting portion,

“and its adjacent segment, and the discharg- -

ing of the condenser would produce a spark-
ing which would be very detrimental to the
segments in that it would burn them and
scar them so that the likelihoodof arcing
at the time of breaking of the circuit would
be greatly increased. I have provided

means for discharging the condensers so -

that each time a condenser is presented to
absorb the current, at the time of break be-
tween a conducting portion and its brush, it

. will be substantially neutral, and thus in
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condition to absorb current. This I ac-
complish by placing a resistance in parallel
with each condenser, as represented at 15,
16, 17 and 18. This.resistance is chosen so
that the current tlowing at-the time of break
between . a conducting portion and brush
will pass to the condenser, and not to the

resistance. However, as soon as the brush

has entirely broken with a conducting por-
tion, it will be seen that the condenser which
has just been charged, is-practically short-

; circuited through a resistance so that the
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condenser will discharge itself through this
resistance as shown in Fig. 5. In other
words, the condenser charge 1s dissipated and
the.condenser is thus in condition to receive a
subsequent charge. - A condenser or circuit

having capacity which dissipates its charge -

may be embodied in forms other than that
herein shown, the only requirement being:

that when used in a circuit such as herein .

shown its function and results shall be the
same. I consider a condenser or circuit con-

1,204,740

taining capacity, which is so arranged in a
circult as to receive and dissipate a charge,

as the equivalent of the short circuited con- -

denser herein shown. Of course, in a meas-
ure, this current is wasted, but the amount
of current which is so expended, is not very
large, so that the efficiency of the machine is

-not greatly reduced, and the loss thus occa-

sioned is more than compensated by the fact -

that the machine is operable substantially
in sparkless condition. These condensers

and. their resistances are mounted upon the.
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shaft which carries the rotatable member 2,.

and are housed within a casing 19. which is
also carried upon the shaft. This casing

may be provided with suitable fan blades |

or other air stirring means, such that the

condensers and their resistances are cooled .

as the machine is operated.

Another form of machine embodying the
same principle -is illustrated diagrammati-
cally in Figs. 3 and 4. The machine as rep-
resented in these figures will be operated by

a motor which will be a synchronous motor,

in the event that alternating current is
changed to direct.
will be mounted a rotatable body 20 pro-

-vided with conducting portions 21, 22, 23
and 24, oppositely arranged conducting por-
‘ .95

tions being’electrically connected..

Four brushes 25, 26, 27 and 28 are so
positioned as to simultaneously engage with
the conducting portions before mentioned.
Brushes 26 and 28 are electrically connect-
ed, while brushes 25 and 27 are electrically
connected to form the terminals for the D C
circuit. It will be understood that alter-
nating current is fed to the conducting por-

‘tions 21, 22, 23 and 24, by a2 means similar
to that illustrated and described in con- .

nection with Tigs. 1 and 2.

Associated with each brush is an auxil-
iary brush 252, 262, 27* and 28>. Each of
these brushes is so positioned with respect
to its principal brush that as the principal
brush is just passing from contact with a
conducting portion, its auxiliary brush is
coming into full contact with the same con-
ducting portion. = Between each principal
brush and its auxiliary brush, there is con-
nected a condenser, the various condensers
being represented at 29, 30, 31 and 32. Each
of these condensers is connected in parallel
with a resistance 33, 34, 35 and 36.

It will be apparent that in operation, as
a principal brush is passing from contact
with a given conducting portion, any cur-
rent which may be flowing at the time of

breaking, will find a path through the aux-.

iliary brush and through the condenser.. In
this way, the condenser will be cliarged.
The resistances in parallel with the . con-
densers will operate in the same manner as
heretoforé .described, and will thus always
present a condenser in condition to absorb
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current at the time of break between a prin-
cipal brush and a conducting portion. The
principal brushes and their auxiliary
brushes will be mounted in a manner simi-
lar to that shown in Fig. 1.

As has before been suggested, the device
is capable of changing alternating to direct
current as explained, or direct current to
alternating current. The only difference in
construction incident to using the device in
the two ways mentioned, is that the motor 1
must be a synchronous motor, if alternat-
ing current is rectified, whereas, if direct
current is changed to alternating, an ordi-

5 nary motor will suffice.

Having thus described my invention, what
1 claim is:

1. The combination with an alternating
current circuit and a-direct current circuit,

) of a device for connecting each side of one

of said circuits alternately with the sides of
the other circuit, in combination with a cir-
cuit containing capacity adapted to dissi-
pate its charge, which circuit is introduced
by the aforesa’d device between codperating
sides of the A C and D C circuits at the time
the connections between. the circuits are
broken.

9. In combination with an alternating
current circuit and a direct current circuit,
of a device for connecting each side of one
of said circuits alternately with the sides
of the other circuit, in combination with a
circuit containing a condenser adapted to
dissipate its charge, which circuit is intro-
duced by the aforesaid device between co-
operating sides of the A C and D C circuits
at the time connection between the circuits
ig broken. .

3. The combination with an alternating
current circuit and a direct current circuit,
of a device for connecting each side of one
of said circuits alternately with the sides
of the. other circuit, in combination with a
circuit containing capacity, which circuit is
introduced by the aforesaid device between
cobperating sides of the A C and D C cir-
cuits at the time connection between the cir-

_cuits is broken, and means for causing the

circuit containing capacity to continually
discharge itself,

4. The combination with an alternating
current circuit and a direct current circuit,
of a device for connecting each side of one
of said circuits alternately with the sides
of the other circuit, in combination with a
circuit containing a condenser, which cir-
cuit is introduced by the aforesaid device
between cobperating sides of the A C and

2

D C circuits at the time connection between
the circuits is broken, and means for caus-
ing the condenser to discharge.

5. The combination with an alternating
current circuit and a direct current circuit,
of a device for connecting each side of one
of said’ circuits alternately with the sides
of the other circuit, in combination with a
circuit containing a condenser, which cir-
cuit is introduced by the aforesaid device
between codperating sides of the A C and
D C circuits at the time when the circuit
is broken, and means for discharging the
condenser as soon as it becomes charged. -

6. A device for converting current com-
prising conducting portions, brushes bear-
ing upon said conducting portions, a circuit

containing capacity adapted to dissipate its’

charge, and means for connecting the said
circuit -between a brush and the conducting
portion over which the brush is passing at
the time of break.

7. In a device for converting current,
comprising a body provided with rotatable
conducting portions, brushes adapted to
bear upon the said conducting portions, a
circuit containing a condenser adapted to
dissipate its charge, and means for connect-
ing the said circult between a brush and
with a segment over which the brush is
passing at the time of break.

8. The combination with an alternating
current circuit and a direct current circuit,
of a device for connecting each side of one
of said circuits alternately with the sides
of the other circuit, of a circuit containing
a condenser, which. circuit is introduced by
the aforesaid device between coGperating
sides of the A C and D C circuits at the
time connection between the eircuits is
broken and a resistance in parallel with
and connected at opposite ends of the con-
denser.

9. A device for converting current com-
prising conducting portions, brushes bear-
ing upon said conducting portions, a circuit
containing a condenser, a resistance in par-
allel with and connected to opposite ends
of the condenser, and means for connecting
the said circuit between a brush and a con-

“ducting portion over which the brush is

passing at the time of break.
In testimony whereof, I hereunto affix
my signature in the presence of two wit-

nesses.
ARTHUR R. BULLOCK.
‘Witnesses:

A. J. Hupson,
L. 1. PortER.
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