Aug.A9, 1932. A. NYMAN ET AL 1,870,960

METHOD OF ENERGIZING FILAMENTS

Filed March 18, 1926 2 Sheets-Sheet 1

i L |

=4
//ea&zy PRuwer

AAY
AL

/Vomal \S'W, oterzend

—‘?‘_TE

Current

Cleerren®

Gla, ea?L

- C'uz{:-ez Z'S{(/pf }

5063%@ ?7 -
AcC. e, t 2
oy 4} J 3G “ }Z,"aldza Fecedver
v ald
C'zz-caz Z € O
Z;
&
22 .r 9 P
| —
ﬁznea’% Torzeod 75
. GO¢ycle /0/’ 180 cypeles
43
— T | T |
- " ) > /é;ZZaye ;'zzﬂecozm’az} f Yy
3 /\L :
A' b« 7?e.s'u Y200 A
é /’alt‘a.ye uz,&éwzzdzyr 7‘
ﬁesué'fazt?
70" é’aé?a & L
75 Norzal Vollages ) ‘z‘zz/f:g;'v_zéézy
. 's -
£\ 7\
<

=Y

INVENTORS

Alexarnder Nyrmecre,

i Eoz'don Y4 ﬂ’c}a,‘

ATTORNEY



Aug. 9, 1932. A. NYMAN ET AL 1,870,960
METHOD OF ENERGIZING FPILAMENTS
Filed March 18, 1926 2 Sheets-Sheet 2

)

T
RN
3
]
N
3
~
S
H
‘§ R
K I
L}
S
X
+9 .
]\ +9 o
—0 +s Ot N
A |
X
N
)
I~ %: X
~iH-H Y §
o s
N Oy ) { §r§°
e e Ay
ol YL
. Y 3
Tt
T
NO® g
i} ]
' . L2z yeﬂ{qz’a.--
m et Alexcander Nymaze,
' h ' Gordor V. Fock,
BY B
o F .

. ATTORNE



Patented Aug. 9, 1932

UNITED STATES

1,870,960

PATENT OFFICE

ALEXANDER NYMAN AND GORDON V. PECK, OF NEW YORK, N. Y., ASSIGNORS TO
DUBILIER CONDENSER CORPORATICN, OF NEW YORK, N. Y., A CORPORATION OF

DELAWARE .

'METHOD OF ENERGIZIN (c3 FILAMEN TS

Application filed March 18, 1926.‘ Serial No. 95,723,

Our invention relates broadly to the oper-
ation of electron tubes from a source of
alternating current and more particularly to
a system of supplying the filament electrodes

5 of a plurality of electron tubes from an

alternating current power source without the
setting up of undesired disturbances in the
electron tube circuits which normally inter-
fere witli the operation of such tubes in a

10 signal receiving circuit.

One of the objects of our invention is to
provide a system for delivering alternating
current to the filament circuits of electron
tubes having means for reducing the tendency

16 of the filament electrodes of the several elec-

tron tubes from periodicallv varying in tem-
perature upon the reversal of current of the
alternating current power source thereby re-
ducing the tendency of the electron tube

20 circuits to responding to disturbances in the

28

power supply system. o
Another object of our invention is to pro-
vide a power supply system for the circuits
of electron tubes having means for smooth-
ing out the alternating current supplied to
the tube circuits independently of filter sys-
tems heretofore employed. : -
Another object of our invention is to pro-
vide a current supply set for a filament elec-

80 trode of a signal receiving electron tube ap-

paratus having means for maintaining the

filament electrodes at a substantially con--

stant temperature when the energy 1s sup-

- plied from the alternating current power
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source. :

Still another object of our invention is to
provide an alternating current power supply
system for the filament electrodes of a plu-
rality of electron tubes wherein the electron
emission from the filament electrodes -is
maintained substantially constant independ-
ent of reversals in current of the alternating
current power supply system whereby quiet
operation of the electron tube circuits in ' a

signal receiving system mav be obtained.

A further object of our invention is to pro-
vide a current supply system for operating
the filament electrodes of a plurality of elec-

tron tubes from an alternating curent power .

supply source with means for' deriving a

heating power from the alternating current
which is substantially constant independent

of the normal reversals in current of the alter-

nating current source for eliminating the dis-
turbances arising in the sensitive electron
tube circuits due to the periodic changes in
direction of the current of the source. ‘

Other and further objects of our invention

will be understood from the specification

“hereinafter following by reference to the

accompanying drawings, wherein: -
Figure 1 is a theoretical view showing the

normal heating power obtained in the fila-

ment circuit of a plurality of electron tubes

when current is supplied from an alternating -
current power source; Fig. 2 is a theoretical

view showing the more constant heating pow-
er which is obtainable with the shaping of the
characteristic curve of the current supply in
accordance with our invention; Fig. 3 is a
diagrammatic view illustrating a circuit ar-
rangement embodying the principles of our
invention; Fig. 4 is a view of .a number of

_characteristic curves showing the several cur-

rents existing in the current supply. set of
our invention; and Fig. 5 ilustrates a com-
plete receiving system including a plurality
of electron tubes having the filament circuits
thereof supplied from the current supply set
of our invention. o
Heretofore in the art one of the difficulties
in operating electron tube amplifying sys-
tems with power derived from an alternating
current source has been the amplification of

the hum of the alternating current in the re- -
ceiving apparatus to a greater: degree than

the amplification of the signaling energy.

The disturbances which are set up in the elec-

tron tube circuits arise from the periodic re-
versal in the current in the power supply sys-
tem. Where the filament electrodes of a plu-
rality of tubes are heated from an alternating
current source the filaments tend to periodi-
cally change in temperature due to reversal
in the direction of current. The variation in

55

60

70

5

80

90

95

filament temperature results in the produc-

tion of a hum in the reproducing means which
connect. with the electron tube circuits. By
our invention we provide a current supply set
having means for'securing an alternating cur-
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rent which is so shaped in its characteristic
curve as to secure a substantially constant
heating power. A circuit arrangementis pro-
vided whereby the current which is supplied
to the filament circults substantially ap-
proaches a rectangular wave form which
tends to produce a substantially uniform

heating power eliminating the periodic vari-

ation in electron emission. The current sup-
ply set is provided with circuits tuned to the
fundamental frequency of the awvailable al-
ternating current supply and tuned to a mul-
tiple of the fundamental frequency for com-
bining the effects of the. currents of the sep-
arated frequencies for producing a ‘substan-
tially rectangular wave form for developing
uniform heating power in the filament cir-
cuits of the electron tubes which are operated
from the alternating current source. L

Referring to the drawings in more detail,
reference character 1 designates the siné wave
characteristic curve of the commercial alter-
nating current. Reference character 2 shows
the normal heating power for the filament
electrode of an electron tube which is ener-
gized from the alternating current designated
by curve 1. It will be observed that the heat-
ing power passes through periodic and sud-
den increases and decreases resulting in
changes in the electron emission of the fila-
ment. - By our invention we so shape the
characteristic curve of the alternating current
supply as shown in Fig. 2 at 1, that a heat-
ing power in accordance with curve 2z is ob-
tained which does not have the abrupt in-
crease and decrease in amplitude as is true
in the case of curve 2 of Fig. 1.

In Fig. 3 we have illustrated one embodi-

- ment of our invention where the current sup-

ply terminals are designated at 8 for deliver-
ing alternating eurrent to the primary wind-

ing 4 of transformer T, having secondary’

winding 5 for connection to the filament cir-
cuits of the electron tubes of the signal receiv-
ng apparatus.
supply circuits at 3, we provide connections 7
which connect through a tuned system includ-
ing condenser 8 and inductance 9 with the
primary winding 10 of transformer T.. The
system 8—9-—10 is tuned to the frequency of
the commercial alternating current supply
which for the purpose of describing the in-
vention may be considered as 60 cycles. The
transformer T, has its secondary 11 connected
in series with the load circnit and is tuned by
means of condenser 12 and inductance 13 to &
multiple of the supply frequency and for the
purpose of describing the invention we have
indicated this frequency to be 180 cycles.:
As represented in Fig. 4 the characteristic
of the voltage across the secondary winding

5 of transformer T, is designated by curve 14.

By reason of the tuning of the several circuits
in the current supply set the normal voltages
existent across the secondary winding 11 .of

Shunted across the current

1,870,960

transformer T, are shown by curves 17 and
18 which result in a voltage having a charac-
teristic wave form 15. The combined result-
ant of the voltage delivered to the output cir-
cuit is substantially rectangular in shape as
designated. at 16.

In illustrating the connections of the cur-
rent supply set with the electrontube circuits
of a radio receiver, I have shown in Fig. 5
the complete alternating current power sup-
ply set-at 27 for supplying the filament heat-
ing current to electron tubes 22, 23, 24, 25 and
26 of the signal receiving circuit. The out-
put of the current supply set is connected
across terminals 6 to the filament circuit 80
of the receiving apparatus.

Wehave iltustrated the signal receiving ap-
paratus as constituted by a radio receiving
system having an antenna 28 with ground
connection 29 and including a primary wind-
ing 81 of a coupling transformer having sec-
ondary 21 connected to the signal receiving
apparatus, but it will be understood that any
electron tube system may be operated with
the apparatus of our invention and that the
circuit arrangement illustrated is merely for
the purpose of explaining one of the numer-
ous applications of our invention. The plate
potential for the several electron tubes 22, 23,
24, 25 and 26 is supplied through a rectifier 32.

The shaping of the alternating current be-
fore it is impressed upon the filament circuit
30 avoids the periodic changes in temperature
of the filament electrodes, thereby decreasing
the tendency of the electron tube circuits to
amplify the hum of the alternating current.
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While we have shown the current supply set

as having a portion of its circuit tuned to the
third harmonic of the supply frequency we
desire that it be understood that the circuits

may be tuned to other frequencies and that

the purpose of our invention is to broadly set
forth the principles of shaping the alternat-
ing current wave. form for supplying a sub-

stantially uniferm heating power to the. fila-.

ment circuits of an electron tube system.
We desire that it be understood that other
modifications may be made and that no limi-

tations upon the invention are intended other

than those imposed by the scope of the ap-
pended- claims. :
What we claim and desire to secure by Let-
ters Patent of the United Statesis as follows:
1. In a eurrent supply set for heating the
filament of a plurality of electron tubes, the
combinatien of a source of alternating cur-
rent, means for supplying said alternating
current to the filament electrodes of a plural-
ity of electron tubes, and means for impart-

ing a substantially rectangular shape to the

wave form-of the alternating current thus
supplied to:said filament electrodes for se-
curing asubstantially constant heating power
for said filament electrodes. -
2. Means for energizing the cathode of an
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electron tube from a source of alternating
current, comprising in combination with a
source of alternating current, an electron
tube, a cathode circuit for said electron tube,
a transformer for delivering alternating cur-
rent from said source to said cathode circuit,
andmeanssupplementingsaidtransformer for
shaping the wave form of the alternating cur-
rent supplied to said cathode circuit for re-
ducing the tendency of abrupt variation in
the energizing power of the cathode circuit.

3. A system for heating the filament elec-
trodes of electron tubes comprising in combi-
nation a source of alternating current, a cir-
cuit including the filament electrodes of elec-
tron tubes, means for delivering alternating

“ourrent from said source to said circuit, and:

means supplementing the connections of said
first mentioned means for imparting a sub-
stantially rectangular wave form to the alter-
nating current delivered to said filament elec-
trodes for deriving a substantially constant
heating power for said filament electrodes
from said source of alternating current.

4. Inasystem for heating the filament elec-
trodes of a plurality of electron tubes, the
combination of a source of alternating cur-
rent, a plurality of electron tubes having fila-
ment electrodes disposed in a common supply
circuit, a transformer for delivering alter-
nating current from said source to said com-
mon supply circuit, and means supplement-
ing said transformer for imparting a substan-
tially vectangular shape to the alternating
current delivered to said common supply cir-
cuit for reducing the tendency of the filament
electrodes of said electron tubes to vary in
their electronic emission. = .

5. A system for heating the filament elec-
trodes of a plurality of electron tubes com-
prising in combination a source of alter-
nating current, a plurality of electron tubes
having filament electrodes disposed in a com-

- mon supply circuit, a transformer for deliv-
3 ering alternating current from said source to

said common supply ecircuit, an auxiliary
transformer electrically connected with said
first mentioned transformer and providing
means for imparting a substantially rectan-
gular shape to the wave form of the current
delivered to said common supply circuit for
maintaining a substantially constant condi-
tion of electronic emission of said filament
electrodes. :

6. A system for heating the filament elec-

trodes of a plurality of electron tubes com-"

prising in combination a source of alternat-
ing current, electron tubes having filament
electrodes connected to a supply cireuit, a
transformer having coupled primary and sec-
ondary circuits for delivering alternating
current from said source to said supply cir-
cuit, a“second transformer having coupled
primary and secondary circuits connected

with said first mentioned transformer for im-

_stantially rectangular

3

parting a substantially rectangular shape to
the wave form of the alternating current de-
livered-to said supply circuit for obtaining a
substantially constant heating power for the
filament electrodes; . ’

7. A system for heating the filament elec-
trodes of electron tubes comprising in com-
bination a source of alternating current, elec-
tron tubes having filament electrodes connect-
ed to a supply circuit, a transformer having
coupled primary and secondary circuits, for
delivering alternating current from said
source to said supply circuit, an auxiliary
transformer having coupled primary and sec-
ondary circuits with the primary ecircuit
thereof tuned to the frequency of said source
and connected with the primary circuit of
said first mentioned transformer and the sec-
ondary circuit thereof tuned to a multiple of
the frequency of said source and connected
with the secondary circuit-of said first men-
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tioned transformer for imparting a substan-

tially rectangular wave shape to the alter-

nating current delivered to said supply cir- .

cuit for maintaining a substantially constant
heating power for said filament electrodes.

8. A system for heating the filament elec-
trodes of a plurality of electron tubes com-
prising in combination a source of alternating
current, a plurality of electron tubes hav-
ing filament electrodes disposed in a common
supply circuit, a transformer having coupled
primary and secondary circuits, for deliver-
mg alternating current from said source to
said common supply circuit. an auxiliary
transformer having coupled primary and sec-
ondary circuits with the primary circuitthere-
oftuned tothe frequencyofsaidsourceandcon-
nected with the primary cirenit of -said first
mentioned transformer and the secondary
circuit thereof tuned to three times the fre.
quency of said source for imparting a sub-
shape to the wave form
of the alternating current delivered to said
common supply’ circuit for maintaining a
substantially constant heating power for the
filament electrodes of said plurality of elec-
tron tubes. ,

9. The method of heating the filament of a
vacuum tube which consists in utilizing an
alternating current, altering the wave form
thereof to become substantially rectangular
and applying the resultant to said filament.
In testimony whereof we affix our signa-

tures.
ALEXANDER NYMAN.
GORDON' V. PECK. ‘

90 .

95

100

105

110

ot
—
[}

12¢

128

et
(o]
o



