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This invention relates to a rotary inter-
rupter which isadapted to convert direct cur-
rent into alternating current, which may be
used for lighting purposes such as luminous
tubes used in advertising signs.

An object of the invention is to produce a
rotary interrupter which has few parts and
occupies a small amount of space.

Another object of the invention is to pro-
duce an interrupter having a minimnum num-
ber o1 moving parts. ’

A further object of the invention is to pro-
duce a rotary interrupter having a low con-
verting power loss. '

Other objects, advantages and features of
the construction will be more clearly appar-
ent from the detailed description below, taken
in connection with the accompanying draw-
ings in which

Figure 1 is a diagrammatic view of the
interrupter which is shown connected to a
fuminescent tube. ' ,

Figure 2 is a diagrammatic view of the

_interrupter shown in Figure 1 in which the

rotary element has been rotated through =

-small angle.

‘Figure 3 is a view of the inferrupter in
which the rotary element has been rotated

‘through an-angle of 90 degrees from its posi-

tion shown in Figure 2. :
Figure 4 is a graph of the current changes
from the direct enurrent supply with respect
to time. o
Figure 5 shows a modification of the con-
struction shown in Figures 1 to 3. '
My invention, as shown in Figure 1, con-
sists of the brushes 1 connected to a source
of direct current which is diagrammatical-
ly illustrated by the generator S. Awn induc-
tance 2 is inserted in one of the brush con-
nections, preferably the positive connection
from the generator, and a condenser 3 is con-
nected across the brushes 1. The purposes

.of the inductance and the condenser wiil be‘

explained in detail later. - .

The brushes 1 are in contact with a seg-
mental ring or comimutator 4—5 which con-
sists of four segments in the embodiment
shown and the brushes are spaced one seg-

' mental distance apart, which in the four seg-

ment commutator separate the brushes by

‘an angle of 90 degrees so that each brush

is in contact with separate segments at all
times excepting at the short interval of time
when the brushes pass from one segment to
the next. Kach segment is electrically sepa-

_rated from its adjacent segments by the in-

sulation 12 the circumferential dimension of
which is less than the width of the brush in
contact with the commutator. As shown in
Figure 1, the brush is in contact with two
of the segments and in this particular posi-
tion the segment 5 makes a direct connection
between the two brushes 1.

Slip rings 7 and 9 are adapted to rotate
with the segmental ring 4—5 and for that
purpose may be mounted upon the same shaft
although each slip ring must be electrically
insulated from the other and also insulated
from the commutator. A motor M having
a drive connection of any suitable sort which
is dizsgrammatically illustrated by the mem-
ber D, is used to rotate the segmental ring
and the slip rings. This motor is very small
and in fact a2 motor of 1/20 H. P. is ample
to drive the rings since it merely overcomes
the friction of the brushes in contact with
the rings and the friction of the bearings
supporting the rings.

Alternate segments of the segmental ring
or commutator are connected to one of the
slip rings and the other segments are con-
nected to the other slip ring. This is shown
in Figure 1, where segiments 4 are connected
by means of wires or connections 6 to the
slip ring 7 and the segments. 5 are connected
through members & to the slip ring 9. A
brush 10 is in contact with the slip ring 7
and a brush 11 is in contact with the slip
ring 9, each brush being connected to an
output terminal 17. A transformer having
z primary coil 13 is connected ¢o the output
terminals 17, while the secondary 14 of the
transformer is connected to the electrodes 16
of ‘g luminescent tube 15. It is to be under-
stood that although I have shown a trans-
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former connected to the output terminals

that I do not specifically limit myself to such”’
transformer output connection but that the
alternating current delivered to the brushes -
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11 or terminals 17 may be utilized in any
known manner. , .

Proceeding now to the operation of the
interrupter, and the manner in which I con-
vert direct current into alternating current,
it will be noted that a switch preferably is
provided in the direct current source con-
nections as is usual in all electrical connec-
tions although not shown in the drawings.
The commutator is rotated by the motor M
through the driving connection D in the di-
rection of the arrow. It was pointed out
in detail above that the brushes 1 are wider
than the insulation 12 separating the seg-
ments 4 and 5 so that the brush overlaps
or is in contact with both segments when
the brush passes from one segment to the
next. Tracing the flow of current when the
commutator is in this position, it will-<be
seen that the current from the positive side
of the direct curremt source S passes
through the inductance 2, and brush 1 to
the segments 4 and 5 of the commutator.
The current then takes a path through
segment 5 to the brush 1 on the negative
side of the source, this path having less re-
sistance, and in fact segment 5 forms a direct
short circuit between the brushes. It is ap-
parent then that a short circuit occurs
through each segment as the brushes 1 pass
from one segment to the other as the seg-
mental ring or commutator is rotated and
exists only so long during the rotation of
the commutator as the two brushes are in
contact with the same segment. The period
of the short circuit is represented by the
angular distance d¢ and the actual time of
the short circuit is the time it takes the com-
mutator to rotate this distance.

The inductance 2 has been inserted in the
connection to the source of direct current in
order to overcome the short circuit.

An inductance has the characteristic of de-
laying or lagging the rate of increase in cur-
rent flow such as results from a short circuit
and it is this characteristic which is taken ad-
vantage of in my interrupter, by which the
current is delayed or lagged long enough so
that the brush passes completely from one
segment to the next or through the period of
the short circuit before a destructive current
flows as a result of the short circuit. With-
out the inductance the current would increase

" enormously almost instantaneously and burn
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out some portion of the device or some connec-
tion.

The relation of increasing current to time is
graphically illustrated in Figure 4 in which
the abscissa of the graph denotes the time
and the ordinate, the increase in current. As
will be noted the curve 18 is relatively flat
which indicates that the current increases
slowly during the time of the short circuit.
The duration of the short circuit is a small
fraction of a second and is in fact approxi-

1,859,840

mately equal to the time that it takes the
commutator to rotate a distance equal to the
width of the brush in contact with the com-
mutator. The thickness of the insulation 2
reduces this time somewhat but it will not
exceed the time referred to above which is
represented by the angular distance d¢ as the
maximum duration of the short circuit. This
distance is also representative of the time du-
ration of the short circuit and it has been
shown in the graph as the distance d¢ along
the abscissa. The increase in current at the
end of the short circuit is therefore repre-
sented by T which shows a relatively small in-
crease in current during this period. An in-
ductance of .1 henrys is sufficient to prevent a
destructive current flow during the short cir-
cuit.
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The manner in which the conversion of the -

direct current to alternating current takes
place will be best understood by tracing the
current flow as the commutator and slip rings
rotate.

In Figure 2 the current flows from the posi-
tive side of the source S and passes through
the inductance 2 to the brush 1, through the
segment 5 and the connection 8 to the slip ring
9 where it is picked up by the brush 11.  The
current ‘then passes through the primary

winding of the transformer 13 in the direc- £

tion shown by the arrow to the brush 10 which
is in contact with the slip ring 7, and through
the slip ring 7 to the connection 6 to segment
4 to the brush 1 and then to the negative side
of the source of supply.

The commutator continues its rotations to
the position shown in Figure 3 and the flow
of current when the ring is in this position
is from the positive side of the source of sup-
ply through the-inductance 2, to the brush
1, to segment 4 and through the connection
6 to slip ring 7, to the brush 10 and then
through the primary winding of the trans-
former 13 in the direction of the arrow to
the brush 11 through the slip ring 9 and con-
nection 8 to the segment 5 and brush 1 to the
negative side of the supply S. It will be
seen therefore that the current through the
primary 18 as illustrated by the arrow is in
a direction opposite to that through the pri-
mary in the position of the commutator
shown in Figure 2. These alternations of cur-
rent through the primary winding 13 and the
transformer set up corresponding altterna-
tions in the secondary 14 which furnishes an

_alternating current to the terminals 16 of the.

luminéscent tube 15. . _
Wheén the brushes 1 pass from one segment
of the commutator to the next segment there
is a great tendency to spark as the brushes
leave the segment. This sparking if allowed
to continue would destroy the segments very
quickly and therefore a condenser 3 of ap-
proximately 4 microfarads is connected
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across the brushes and is Aadequate to prevent
sparking. ’ :
By increasing the width of the insulation

between segments or by reducing the width

.of the commutator brushes so that they do

not overlap the insulation and engage two

segments when passing from one segment to

the next, the short circuiting through the seg-
ments can be avoided and the inductance

.which creates a current lag can be dispensed

with. However a condenser 3 of very large
capacity must then be connected across the
brushes in order to prevent sparking. In my
interrupter T can successfully prevent spark-

ing with a condenser of relatively small ca-

pacity which is in the neighborhood of 4
microfarads and I attribute this result to my
construction. - : _
Various modifications and changes will be
apparent to those skilled in the art in prac-
ticing the invéntion described. These modi-
fications may take the form of increasing or
decreasing the number of segments in the
commutator thereby increasing or decreasing

the number of alternations in one revolution.

The number of revolutions per minute of the
ordinary electric motor is 1800 and with the
four segments in the commutator 3600 alter-
nations will be produced per minute which
is at the rate of 60 per second or at the fre-
quency of the usual lighting circuits. - It is
apparent then that by increasing the number
of segments any frequency may be selected
or the same result may be secured by increas-
ing the number of revolutions per minute of
the commutator.

Tt is clear that when a large number of
segments are used in the commutator in order
to secure & great number of alternations per

“unit of time or when a slow speed motor is

used and theé usual lighting frequency of 60
eycles per second is desired, the input brushes
need not necessarily engage adjoining seg-
ments. The only requirement is that the in-
put means or brushes, each engage a separate
group of alternate segments and each brush
be positioned in the same relative position
with respect to the segments with which they
are in contact so that as one brush leaves one
segment during the rotation of the commuta-
tor the other brush is also leaving the seg-
ment with which it is in contact.

Another modification is shown in Figure
5 in which the output brushes 25 and 26,
which are connected to the primary winding
13 of the output transformer, are in contact
with the commutator made up of segments
21 insulated from each other by members 22.
Alternate segments of the commutator are
connected through wires 24 to the slip ring
19 and the other segments are connected
through a connection 23 to the slip ring 20.

The input brushes 17 and 18 are then in con-.

tact with the slip rings 19 and 20. In other

slip rings and the output brushes are engag-
ing the commutator. The output brushes 25
and 26 must therefore be separated by a seg-
mental distance which in the four-segment
commutator will be 90 degrees apart as in

3.

T

the ‘embodiment shown in Figures 1-3. The -

inductance 2 and condenser 3 are provided as
shown in the other figures. -

In the practice of my invention it is fur-
thermore immaterial to the successful results
secured therefrom whether the brushes rotate
with respect to the commutator or whether
the commutator rotates with respect to the
brushes and either form of construction is
contemplated herein.

1 have illustrated and described herewith-

what I regard as the preferred embodiment
of my invention but it is to be expressly un-
derstood that I do not limit myself thereto
as many changes and modifications may be
made in points of detail without deviating
from the spirit and scope of my invention.

What I claim is:

1. An interrupter comprising a pair of in-
put means connected to a source of 'direct
current, a condenser connected across the in-
put means, means to short circuit the input
means, an inductance in one of the input con-
nections, a pair of output means connected to
the input means, and means alternately re-
versing the connections between the output
means and the input means.

9. An interupter comprising a pair of in-
put means connected to a source of direct cur-
rent, a condenser connected across the input
means, means to short circuit the input
means, an inductance in one of the input con-
nections, a pair of output means, and means
alternately reversing connections between
the output and input means for changing the
direction of current to the output means.

3. A rotary interrupter comprising a pair
of input means connected to a source of di-
rect current, o condenser connected across the
input means, means to short circuit the input
neans, & pair of output means connected to
the input means and & rotary means in con-
tact with the input and output means for al-
ternately reversing the connections between
the output and input means for changing
the direction of current to the output means.

4. A rotary interrupter comprising a pair
of input means connected to a source of di-
rect current, a condenser connected across the
input means, an inductance in one of the
cennections to the direct current source, 8 pair
of output mesns connected to the input
means, a rotary means in contact with the in-
put and output means for alternately revers-
ing the connections between the output and
input means for changing the direction of
current to the output means, and means to
short circuit the input means between the re-
versals of current. -

5. A rotary interrupter comprising a pair
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of input brushes connected to a source of di-a direct current source and spaced a seg-

rect current, a condenser connected across the
input brushes, an inductance in one of the

connections to the direct current source, a-

pair of output brushes, a rotary means in con-

tact with the output and input brushes for al--

ternately reversing the connections between
the cutput and input means for changing the
direction of current to the output means and
means to short cireunit the input current at
each reversal.

6. A rotary interrupter corriprising a fair '

of input brushes connected to a source of di-
rect current, a condenser connected across the
input brushes, an inductance in one of the
connections to the direct current source, a
pair of output brushes, a rotary segmental
ring having at least two segments insulated
from each other and one of said pairs of
brushes in contact with the ring and so that
the brushes of the pair are spaced from each
other the distance of one segment, means con-
nected to alternate segments of the segmental
ring and engaged %? the other pair of
brushes and means to short
brushes. ]

7. A rotary interrupter comprising & ro-
tatable ring having at least two segments in-
sulated from each other, a pair of stationary
input means in contact with the segmental
ring connected to a direct current source and
spaced apart a segmental length, means to ro-
tate said ring, output terminals, means inte-
gral with the segmental ring connecting one
group of alternate ring segments to one out-
put terminal and the other segments to a sec-
ond output terminal, and means to short cir-
cuit said input means.

8. A rotary interrupter comprising a ro-
tatable ring having at least two segments in-
sulated from each other, a pair of stationary
input means in contact with the segmental
ring connected to a direct current source and
spaced apart a segmental length, means to
short circuit said input means, a condenser
connected across said stationary means,

circuit said input

" means to rotate said ring, output terminals,

50

85

and means connecting one group of alternate
ring segments to one output terminal and the
other segments to a second output terminal.

9. A rotary interrupter comprising a ro-
tary ring having two pairs of segments, a
pair of means in contact with adjacent seg-
ments, and adapted to contact consecutively
with each segment, a source of direct current
connected to the pair of means, means to short
circuit the said pair of means and a pair of
output means one of which is connected to
one alternate pair of segment of the rotary
ring and the other of which is connected to
the other pair of segments. :

10. ‘A rotary interrupter comprising a ro-
tatable ring having at least two segments in-
sulated from each other, a pair of brushes in
contact with the segmental ring connected to

mental length apart, means to short circuit
said brushes, a pair of slip rings directly ro-
tatable with the segmental ring, connections
joining alternate segments to one slip ring,
connections joining the other segments to
the second slip ring, a slip ring brush in con-
tact with each slip ring for connection with
the load, and driving means for rotating the
rings.

11. A rotary interrupter comprising a ro-
tatable ring having at least two segments, a
pair of brushes in contact with the segmental
ring connected to a direct current source and
spaced a segmental length apart, insulating
sections between the segments having a length
less than the length of the brushes, a pair of

slip rings rotatable with the segmental ring, .

connections joining alternate segments to
one slip ring, connections joining the other
segments to the second slip ring, a slip ring
brush in contact with each slip ring for con-
nection with the load, and driving means
for rotating the rings.

12. A rotary interrupter comprising a ro-
tatable ring having at least two segments, a
pair of brushes in contact with the segmental
ring connected to a direct current source and
spaced a segmental length apart, insulating
sections between the segments having a length
less than the length of the brushes, a con-
denser connected across said brushes, a pair
of slip rings rotatable with the segmental
ring, connections joining alternate segments
to one slip ring, connections joining the other
segments to the second slip ring, a slip ring
brush in contact with each slip ring for con-
nection with the load, and driving means for
rotating the rings. '

13. A rotary interrupter comprising a ro-
tatable ring having at least two segments in-
sulated from each other, a pair of brushes in
contact with the segmental ring connected to
a direct current source and spaced a segmental
length apart, a condenser connected across
said brushes, an inductance in the direct cur-
rent source connection, means to short circuit
said brushes, a pair of slip rings rotatable
with the segmental ring, connections join-
ing alternate segments to one slip ring, con-
nections joining the other segments to the
second slip ring, a slip ring brush in contact
with each slip ring for connection with the
load, and driving means for rotating the
rings.

14. A rotary interrupter comprising a ro-
tatable ring having at least two segments
insulated from each other, a pair of brushes
in contact with the segmental ring connected
to a direct current source and spaced a seg-
mental length apart, means to short circuit
said brushes, a pair of slip rings directly
rotatable with the segmental ring, connec-
tions joining alternate segments to one slip
ring, a slip ring brush in contact with each
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slip ring, a transformer having its %rimary
winding connected to the slip ring brushes’
and- its secondary to the loag, and driving
means for rotating the rings.

15. A rotary interrupter comprising a pair .
of input means connected to a source of di-
rect current, a condenser connected across the
input means, an inductance connected to one
of said input means, & rotiry ring having
four segments, insulation between each seg-
ment being less in width than the width of
the input means, a pair of slip rings each
being connected to alternate segments of the
rotary ring, and an output means contacting
with each slip ring. .

16. A rotary interrupter comprising a pair
of input means connected to a source of di--
rect current, a condenser connected across
the input means, an inductance connected to
one of said input means, a rotary ring hav-
ing four segments, insulation between each
segment being less in width than the width

-of the input means, a pair of slip rings, each

being connected to alternate segments of the
rotary ring, an output means contacting
with each slip ring, and a transformer hav-
ing its primary winding connected to the
output means. ' _

17. A rotary interrupter comprising a
commutator having a plurality of segments,
insulation electrically separating the seg-
ments, an output means connected to a group
of alternate segments of the commutator, a
second output means connected to the re-
maining segments of the commutator which
form a second group of alternate segments,

a segment of the second group, said input
means having a width greater than the insu-
lation, and means to lag the current increase
caused by the input means simultaneously
engaging segments of the same group.

18. A rotary interrupter comprising a
commutator made up of a plurality of seg-
ments, insulation electrically separating the
segments, a pair of input means engaging
the commutator a segmental distance apart
and having a width greater than the insula-
tion, and means to lag the current increase
caused by the input means simultaneously
engaging a single segment.

19. A rotary interrupter comprising a
commutator made up of a plurality of seg-
ments, insulation electrically separating the

segments, a pair of input means engaging the

commutator a segmental distance apart and
having a width greater than the insulation,
a pair of output means each of which is con-
nected to alternsate segments of the commu-
tator and means to lag the current increase
caused by the input means simultaneously
engaging a single segment. :

20. A rotary interrupter comprising a
segmental ring divided into segments, con-

5

tact means connecting adjacent segments
with & direct current circuit including a
source of direct current, means to short cir-
cuit said contact means, rings concentric
with the segmental ring, electrical connec-
tion between alternate segments and the re-
spective said concentric rings, and other con-
tact means connecting the said concentric
rings with opposite terminals of a load.

21. A rotary interrupter comprising a

‘segmental ring divided into segments, con-

tact means connecting adjacent segments
with a direct current circuit including a
source of direct current, means to short cir-
cuit said contact means, rings concentric
with the segmental ring and rigidly joined
thereto, electrical connection between alter-
nate segments and the respective said concen-
tric rings, and other contact means connect-
ing the said concentric rings with opposite
terminals of a load. ’

22. A rotary interrupter comprising a
segmental ring divided into four segments,
contact means connecting adjacent segments
with a direct current circuit including a
source of direct current, means to short cir-
cuit said contact means, a condenser and an
inductance, rings-concentric with the seg-

-mental ring, electrical connection between
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alternate segments and the respective said s

concentric rings, and other contact means
connecting the said concentric rings with op-
posite terminals of a load.
In testimony whereof I affix my signature.
CHARLES SPAETH.

‘an input means engaging a segment of the
first group, a second input means engaging
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