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This invention relates to electrical trans-
Inission systems, and particularly to arrange-
ments in such systems for eliminating one
component of the complex wave form of the
system without substantially affecting the
other components. :

Generally in transmission systems the fun-
damental component of a complex wave gen-
These other currents
generated by the presence of the fundamental
component usually distort the wave form
which is to be transmitted by the system.

It is therefore an object of this invention

- to provide means for eliminating the funda-
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mental component of a complex wave though
freely transmitting the other components of
the complex wave. It is another object of
this invention to select from a complex wave
having a fundamental component the har-
monics of the fundamental component, and
to eliminate the fundamental component so

" that it does not generate other currents.
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It is a further object of this invention to
eliminate a component of a complex wave by
transmitting the complex wave through one
transmitting circuit, then transmitting the
particular component to be eliminated
through another transmitting circuit, and
then bringing the phases of the particular
component to be eliminated to opposition in
the respective transmitting circuits so that
the particular component 1s neutralized and
eliminated. :

‘While the nature of the invention will be
pointed out with particularity in the append-
ed claims the invention itself, both as to its
further objects and features, will be better
understood from the detailed description

hereinafter following when read in connec-

tion with the accompanying drawing showing
one embodiment of the invention.

Referring to the drawing, there are shown
two branch or transmitting circuits, 1 and
2, which are associated with a source of com-
plex current connected to the leads 3. The
transmitting circuit 1 is connected with the
source of complex current 3 through a trans-
former T, having a primary winding 4 and
asecondary winding 5. The transmitting cir-
cuit 2 is also connected with the source of

complex current 3 through a transformer T,
having a primary winding 6 and a secondary
winding 7. The secondary winding 5 of the
transformer T, is connected across the ter-
minals of a potentiometer 8. A movable arm
9 is associated with the potentiometer 8 for
adjusting the potential of the complex wave
impressed across the secondary winding 5 of
the transformer T, to be transmitted to the
transmitting circuit 1. A low-pass filter F
having series inductances 10 and 11 and shunt
capacities 12 and 13 is connected across the
secondary winding 7 of the transformer T,.
A fixed resistance 14 is connected across the
output of the filter F. An output or common
transmitting circuit 15 unites the transmit-
ting circuits 1 and 2, the potentiometer 8 and
the fixed resistance 14 being in series with the
common transmitting circuit 15.

The arrangement of this invention is suit-
able for eliminating the fundamental com-
ponent of the complex wave in the source
3 before the complex wave is transmitted to
the common transmitting circuit 15. The
complex wave is transmitted through trans-
formers T, and T, to the potentiometer 8 and
the filter F, respectively. The wave shape of
the complex wave is faithfully reproduced
across the terminals of the potentiometer 8.
The complex wave is also transmitted to the
filter I which is set up so as to eliminate all
of the harmonics of the fundamental com-
ponent and to freely transmit the fundamen-
tal component. Consequently there will ap-
pear across the output of the filter F an undis-
torted sinusoidal wave of the fundamental
frequency free from harmonics. The filter
is known in the art as a low-pass filter of the
type described in the patent to G. A. Camp-
bell, No. 1,227,113, filed May 22, 1917, but it
will be understood that any other arrange-
ment suitable for transmitting one compo-
nent of a complex wave and for suppressing
all other components of the complex wave
will be equally suitable for the invention.

The phase of the fundanmental component
transmitted by the transformer T, is normal-
ly the same as the phase of the fundamental
component transmitted by the transformer
T,; but by choosing the proper connections
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to the secondary winding 7 of the transform-

er T, and by choosing the proper filter con-

stants, the phase of the fundamental com-
ponent transmitted by the transformer T,
and the filter F to the transmitting circuit 2
may be brought in opposition to the phase
of the fundamental component transmitted
by the transformer T; to the transmitting
circuit 1. If the fundamnetal- component
transmitted by-the respective transmitting

~cireuits 1 and 2 are made equal in magnitude,

- since they are opposite in phase, the effect
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of the fundamental component on the com-
mon transmitting circuit 15 will be made neg-
ligible.
the potentiometer 8 is employed for bringing
the magnitude of the fundamental compo-
nent transmitted by the transformer T, equal
to the magnitude of the fundamental com-
ponent transmitted by the transformer T.
and the filter F associated with the secondary
winding thercof. Furthermore, the phase
relationship may be brought more nearly
to opposition by the adjustment of the capac-
ity of either condenser 12 or condenser 13 in
the filter F. The impedance 14 is connected
in series with the potentiometer 8 and the
common transmitting circuit 15 so that the
common transmitting circuit 15 receives all
of the components of the complex wave in the
source 3 except the one eliminated by the ap-
paratus shown in the drawing.

By employment of the apparatus of this
invention a very nearly perfect elimination
of the fundamental component of a complex
wave form can be accomplished. This ar-
rangement has a distinct advantage over any
involving the use.of a high pass filter because
in this arrangement the position of the in-
ductance with respect to the rest of the circuit
does not render it as susceptible to the effects
of pickup from stray magnetic fields.

It will be understood that while the ar-
rangement of this invention has been de-
scribed for the elimination of the. funda-

- mental component of a complex wave, any

other component may be eliminated by em-
ploying another filter which will pass that

“component to the exclusion of all other com-
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ponents.

‘While the ari'angement of this invention~

is disclosed in one particular embodiment

€3

which is deemed desirable, it is to be under-
stood that it is capable of embodiment in
other and widely varied organizations with-
out departing from the spirit of the inven-
tion and the scope of the appended claims. .

What is claimed is:

1. The method of eliminating the funda-
mental component of a complex wave, which

- consists in transmitting the complex wave

_through one branch circuit, transmitting

only the fundamental component of the com-
plex wave through a paralleled branch cir-

5 cuit, and shifting the phase of the funda-

The movable arm 9 associated with

1,759,052

mental component transmitted through one
‘of the branch circuits so as to be in opposition
to the phase of the fundamental component
transmitted through the other of the branch
circuits, and combining the branch circuits
so as to eliminate the fundamental wave.

2. The method of eliminating the funda-
mental component of a complex wave, which
consists in transmitting the complex wave
through one branch circuit, transmitting the
fundamental component of the complex wave
through another branch circuit, shifting the
phase of the fundamental component trans-
mitted through one of the branch circuits to
opposition with respect to the phase of the
fundamental component transmitted through
the other of the branch circuits, equalizing
the amplitudes of the fundamental compo-
nent transmitted through the respective
branch circuits, and combining the compo-
nents transmitted through the respective
branch circuits. '

3. The method of eliminating a component
of a complex wave, which consists in freely
transmitting the complex wave through a
transmitting circuit, freely transmitting
through a paralleled transmitting circuit the
particular component to be eliminated and
substantially suppressing all other compon-
ents, bringing the phases of the particular
component to be eliminated in the respective
transmitting circuits to opposition and the
amplitudes to equality, and freely transmit-
ting through a common transmitting circuit
all the components of the complex wave ex-
cept, the particular component eliminated by
phase opposition. :

4. The method of sappressing the funda-
mental frequency of a source of current and
transmitting the harmonics of the fundamen-
tal frequency, which consists in transmitting
the fundamental frequency to the exclusion
of all other frequencies through one circuit,
transmitting the fundamental frequency and
its harmonics through another circuit, adjust-
ing the phases of the fundamental frequency
in the respective circuits to opposition, and
combining the currents in the respective cir-
cuits. : .

5. In combination, a source of current hav-
ing a fundamental frequency and its har-
monics, two transformers, a filter capable of
transmitting the fundamental frequency to
the exelusion of all other frequencies,.an out-
put circuit, one transformer transmitting the
fundamental frequency and its harmonics,
the other transformer and the filter transmit-

- ting the fundamental frequency and sup-

Eressing the harmonics of the fundamental
requency, and means for adjusting the
phases of the fundamental frequency trans-

mitted by the respective transformers to op-.

position, the output circuit receiving the har-
monies of the fundamental frequency free
from the fundamental frequency.
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6. In a system for transmitting the har-
monics of a fundamental frequency and sup-
pressing the fundamental frequency, compris-
ing a source of current having a fundamental
frequency and its harmonics, two trans-
formers, a filter designed to freely transmit
the fundamental frequency to the exclusion
of all other frequencies, one transfornier
transmitting the fundamental frequency and
its harmonics, the other transformer and the
filter transmitting the fundamental frequency
and suppressing the harmonics of the fun-

“damental frequency, and means for adjusting

the ‘phases of the fundamental frequency
transmitted by the respective transformers to

- opposition. :

7. In combination, a source of current o
fundamental frequency and its harmonic
components, a filter capable of transmitting
the fundamental frequency while suppressing

all other frequencies, a potentiometer, two .

transformers, one transformer and the poten-
tiometer being so related to the source of cur-
rent as to transmit the fundamental fre-
quency and its harmonic components, the
other transformer and the filter being so
related to the source of current as to transmit
the fundamental frequency and to suppress
the harmonic components of the fundamental
frequency, and means for bringing the phase

of the fundamental frequency transmitted

by the transformer and the potentiometer in
opposition to the phase of the fundamental
frequency transmitted by the other trans-
former and the filter so as to nullify the effect
of the fundamental frequency.

8. In combination, a complex source of
current, two branch circuits, means for trans-

. mitting through one branch circuit the fun-
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damental component of the complex current,
means for transmitting through another
branch circuit the fundamental component of
the complex current and its harmonics, means
for equalizing the magnitudes of the funda-
mental component flowing through the re-
spective circuits, means for shifting the
phases of the fundamental component flow-
ing through the respective branch circuits to
opposition, and circuit arrangements for com-
bining the branch cjrcuits so as to transmit
the harmonics of the fundamental component
free from the fundamental component. -

9. A system for eliminating a component
of a complex wave, comprising a transmitting
circuit for freely transmitting the complex
wave, a parallel transmitting circuit includ-
ing an electrical wave filter for freely trans-
mitting only the particular component to be
eliminated and substantially suppressing all
other components, means associated with the
first of said transmitting circuits for bring-
ing the amplitude of the current to be sup-
pressed into equality with respect to the am-
plitude of the same component transmitted
by the second of said transmitting circuits,

3

means associated with the second of said

transmitting circuits for bringing the phase

of the component to be suppressed into oppo-
sition. with respect to the phase of the same
component transmitted through the first of
said. transmitting circuits, and a common

transmitting circuit for freely transmitting -

all the unsuppressed components of the com-
plex wave, the particular component being
eliminated by its presence in the common
transmitting circuit in opposite phases. -
In testimony whereof, I have signed my
name to this specification this 26th day of

February 1926. ,
RALPH G. McCURDY.
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