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.My present invention relates to electrical filter
systems for smoothing out pulsating unidirec-
tional current.

The primary object. of the present invention

» & is to provide a filter system in ‘which there is

produced a substantially constant potential uni-
directional current output from a pulsating cur-
rent input.

Another object of my invention is the provi-

10 sion of ia filter system which delivers unidirac-

) tmnal current substantially free from alternat-
ing current ripple for use in energizing the vac-
uum tubes of radio receivers and transmitters
from a commercially available alternating cur-

15 rent source, and for use in iall other apparatus

" in which steady unidirectional current is de-
sirable.
A feature of this invention is the provision
of novel apparatus and arrangement for in-

20 troducing into a source of unidirectional pul-

sating current auxiliary pulsations of corre-
sponding frequency ‘and of phase opposed to the
pulsations of said unidirectional current, and
automatically determining the magnitude of such

" 28 auxiliary pulsations with respect to the magni-

tude of the pulsatlons of said unidirectional
current. =
Further objects of my invention will be ap-
parent from the description of the accompany-
ing drawing in which like reference characters
indicate corresponding parts throughout the
several figures, and in which
Fig. 1 is a circuit diagram of one embodiment
of my invention,
35 pig. 2 is 4 modification thereof,
Fig. 3 is a sectional view of my improved re-
sistance tube, and
Fig. 4 is a modification thereof.
Referring to Fig. 1, the primary 1 of a trans-

3

<@

40 former 2 is connected to a source of alternating

current ‘A. C. The transformer 2 is provided
with a plurality of secondaries 3, 4, 5, and 6.
The secondary 3 supplies filament heating cur-
rent for a full wave rectifier 7, the anodes of
‘which ‘are connected to."the terminals of the
power secondary 4,.5. 'The midpoint of the sec-
ondary 4, 5.serves as the reference or negative
‘terminal of the system to which all potentials
will be hereinafter referred and from which I
have provided an output terminal 8 connected
‘thereto by a lead 9, and to which terminal 8
“the work load or loads L, such as plate cu‘cults
of vacuum tubes, may be connected.

The mid-point of the secondary 3 serves as
the high or positive potential terminal of the

(Cl. 178—44)

rectifier tube 7, and is connected to the filter
output terminal 10 through a variable choke coil
11 and my improved ripple suppressing device
12 to be described in detail hereinafter. The
choke coil 11 is shunted to the lead 9 with 60
filter condensers 13 and 14.

In this instance my improved r1pp1e suppress-
ing device consists of a bridge resistance con-
sisting of four sections 15, 16, 17 and 18 of very
fine resistance wire having an- extremely high 65
temperature coefficient of resistivity and very
small thermal inertia, together with high heat
loss characteristics at the frequency of the cur-
rent of the source A. C. I hiave provided for the
increase of heat loss and stability of the resist- 70
ances by making this unit as a replaceable tube
having a sealed envelope surrounding the resist-
ance, the envelope being filled with hydrogen as
will be described in detail with reference to Fig-
ures 3 and 4.

The electrical characteristics of each of these
resistance sections 15, 16, 17 and 18 are identi-
cal. Between the sections 15, 16 and 17, 18, I have
connected the terminals of the transformer sec-
ondary 6 and between the sections 16, 17 and 80
15, 18 I have connected the leads 19 and 20 to
the terminals of choke coil 11 and the filter
output terminal 10, respectively.

As the alternating potential across the termi-
nals of the secondary 6 varies the sections 186,

17 and 15, 18 alternately heat and cool, and thus
‘as the pulsations occur in the filter system the
resistances therein, namely 16, 15 and 17, 18,
alter in value to compensate for the pulsations
and maintain the potential across the work 80
load constant.

This arrangement thus provides a means for
automatically increasing and decreasing the re-
sistance in the high potential lead from the rec-
tifier 7 without introducing the heating current
potential set up across the sections into the
filter -supply to the work load.

The cireuit shown in Fig. 2 is identical with
that of Fig. 1 except for the ripple control de-
vice 12’, which I now illustrate as a thermo- 100
couple arranged to produce a pulsating poten-
tial opposing the ripple potential of the filter
supply to the load circuit, and which opposing
potential is determined by the variation in tem-
perature cf the thermal junction resulting from
current heating changes with variation in poten-
tial across the secondary 6. This system like-
wise maintains the potential at the terminals
8 and 10 satisfactorily constant for practical
uses.
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In Figs. 3 and 4 numeral 21 indicates a glass
envelope with the usual seal 22 and filled with
hydrogen. Each tube is provided with a four
pronged base 23 of insulating material secured
to the envelope 21 by means of wax 24, as is
customary in the production of vacuum tubes.

The press 22 of Fig. 3 carries a glass mast
25 at the top and bottom of which are four al-
ternately spaced supports 26. Wound upon these
supports are four inverted V filaments, the lower
terminals of each of the V’s being connected to
its corresponding prong 27 on the base of the
tube.

The press shown in Fig. 4 carries four metal-
lic supports 28, 29, 30, 31 rigidly sealed into the
press 22, and each in conductive relation to its
appropriate wire 28’, 29’, 30, 31’ leading to the
prongs on the base of the tube.

The upper exiremities of these supports 28,
29, 30, 31 have welded thereto the ends of the
resistances 157, i6’, 17/, 18’. In this particu~
1ar device I have shown the sections coiled in
order to obtain the same length and effective

-+ electrical characteristics as those of 15, 16, 17

and 18 of Figure 3.

~ These resistances may be filaments of iron
or tungsten. The operation of my device is as
follows: since the frequency of the fluctuating

e component of the filter output is double the
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components takes place.

frequency of the alternating current source when
a full wave rectifier of the type shown at 7 is
used, a.nd since the effect of the ripple sup-
pressing devices 12, 12’ upon the load current
varies also at double the source frequency and
in. phase with the filter output ripple, the pe-
riodic increases in the resistance or opposing po-
tential in the devices 12, 12’ occur at the same
time as the increases in the filter output voltage.

< The variations therefore in the devices 12, 12’

compensate for attempted changes in the poten-
tial of the filter so that the potential at the
terminals 8 and 10 is maintained substantially
constant. It should be noted that under certain

= conditions the fluctuating component in the out-

put of the filter circuit and the fluctuations con-
trolling the resistance bridge 12 or the thermo-
couple 12’ as the case may he are not so related
that an exact compensation of the fluctuating
In order to provide
proper control for such cases choke 11 has been
made variable. By changing the value of the coil
11 through the adjustments provided and shown
diagrammatically in Figs. 1 and 2, a sufficiently

"~ exact balancing action may be obtained so that

the current fed to the working circuit L may be

.made as smooth as desired.

It is to be understood that while I have de-
scribed only two specific forms of my inven-
tion, it is not intended to limit the scope thereof
to the forms herein shown, since detail changes
may be made therein without departing from the
spirit of my invention as defined in the claims
appended hereto.

Having described my invention what I claim
is:

1. In an electrical current supply system the

.combination of a source of fluctuating uni-
‘directional current, a work circuit adapted to
' be energized by said source, a filter circuit com-
prising an adjustable network of reactive ele-
‘ments for coupling said work circuits with said

source, a resistance controlling device series con-
nected between said filter circuit and said work
circuit, and means for varying the value of said
resistance in consonance with fhe fluctuating
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component of said source whereby said work
circuit is protected from said fluctuating com-
ponent of said source.

9. In an electrical current supply system the
combination of a source of fluctuating uni-
directional current, a work circuit adapted to
be energized by said source, a filter circuit com-
prising a reactive network for coupling said
work circuit with said source, a resistance con-
trolling device series connected between said
filter circuit and said work circuit, means for
varying the value of said resistance in conso-
nance with the fluctuating component of said
source, and means comprising the elements of
said network for varying the magnitude and
phase of the energy transferred therethrough
with respect to the variations of said resistance
whereby said work circuit is protected from said
fluctuating component of said source.

3. In an electrical supply system the com-
bination of a source of fluctuating uni-
directional current, a work circuit connected so
as to be energized by said source, a filter cir-
cuit comprising a network of reactive elements
for coupling said work circuit to said source,
a resistance bridge having a plurality of diag-
onally opposed terminals, one pair of said ter-
minals being series connected between said fil-
ter circuit and said work circuit, the resistance
elements of said bridge consisting of filaments
having high value temperature resistance co-
efficients for currents of a frequency at least as
high as audible frequency and means for im-
pressing a potential across a second pair of said
diagonally opposed terminals, said potential
having the same fluctuating characteristics as
those of said source for varying the resistance
characteristics of the bridge in such sense that
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the fluctuating component of said source is iso- -~

lated from said work circuit.

4. In an electrical supply system, the com-
bination of a source of fluctuating uni-
directional current, a work circuit connected
for energization from said source, a filter cir-
cuit comprising a variable network of reactive
elements for coupling said work circuit with
said source, a resistance bridge having a plural-
ity of diagonally opposed terminals, one pair of
said terminals being series connected between
said source and said work circuit, the resistance
elements of said bridge consisting of filaments
having high valued temperature resistance co-
efficients for currents of a frequency for at least
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as high as audible frequency, and means for ;

impressing a potential across a second pair of
said diagonally opposed terminals, said poten-
tial having the same fluctuating characteristics
as those of said source, means comprising the

elements of said network for varying the magni- . :

tude and phase of the energy transferred
through said network with respect to the phase
and amplitude impressed across said second
pair of diagonally opposed terminals whereby
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the fluctuating component of said source is iso-

lated from said circuit.

5. In an electrical current supply system the
combination of a source of fluctuating uni-
directional current, a work circuit connected
for energization from said source, a circuit
comprising a filter network for coupling said
work circuit with said source, a resistance
bridge having diagonally opposed terminals
series connected between said source and said

work circuit, and means for equally varying

the resistance of opposed legs of said bridge in
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consonance with the fluctuating component of
said source whereby the voltage across said
work circuit is maintained substantially con-
stant.

6. In an electrical supply system the com-
bination of a source of fluctuating uni-direc-
tional current, a work circuit connected for
energization from said source, a filter circuit
comprising a network of reactive elements for
coupling said work circuit to said source, a re-
sistance bridge having diagonally opposed ter-

3

minals series connected between said filter cir-
cuit and said work circuit, the resistance ele-
ments of said bridge having a low co-efficient
of thermal-inertia for currents of a frequency
at least as high as audible frequency, and
means for varying the temperature of said ele-
ments in consonance with the fluctuating com-
ponent of said source for varying the resistance
of said elements in accordance with said fluc-
tuating current component. .
BENJAMIN F. MIESSNER.
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