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4-Claims.
"Wy ‘invention ‘relates to circuits for: electrical
dischargs tubes ‘and, in particular, relates to such
‘irenits tn which anti-resonant tank circuits are
‘to be located ‘at substantial distances from elec-
‘trical discharge tubes with whmh they exchange
power,

Tt “the electriedl “dischdrge -tube art, it is fre-
‘quently-desirable ‘to tse tank or other anti-reso-
nant circuits. in power-exchanging combination
with electrical discharge tubes from -which these
“tank direvits aré separated by*substanmal lengths
‘of'ititerconnecting line donductors. - For example,
Sueh ‘tank - circuits ‘may be ‘conhected ‘i the ‘out-
‘Plit-cirenit -of -an oscillation genérator, ‘the ‘whole
arrangemerit ‘bemg ‘of Very -stibstantial ‘'size ‘and
-outpit ‘power, A specific instance would be'an
‘oscillation “generstor ‘supblyihg power ‘to' an in-
‘duction heating furnace-of ‘considerable capacity.
“Phe 'size ~6f ‘the -circuit “elements “involved 'make

it desirable that the-oscillation -generator shall

e oeated -at ‘some distance ‘from the ‘tank -cir-
‘enit. “There mrust, accordingly, ‘be 4 transmissicn
1ine of substanmal Yength connecting ‘the oscilla~
tion ‘generator ‘o its tank -circuit. ‘Such‘a-line
‘nécesgarily has a -substantial amount of -distrib-
aied inductance -ard ‘capacity -Which causes +the
Tine wires'to act in-some degree Jike" a'capacmance
-gn#l indudtence shumted acrossthe mainterminals
»f the tibe;  Under ssuch -circumstances; para-

Sitic currénts - of “substantidl ‘magnitude 'aind' of

#requency -quite-different from ‘that of ‘the tank
circtiit ' for ‘the furnace may be ‘caused ‘to ‘flow ‘in
‘the system ‘including ‘the “oscillation ‘zenerator
tube, These parasitic ‘currents’representa waste
of4nergy and-constitute an undesirable and dis-
turbing factor in the system.

One object of ‘my invention is, accordingly, to
Pprovide an :arrangement by :means :of : which the
flow of substantial amounts of ;parasitic currents
through the distributed inductance agnd capaci-
tance of a‘transmission line connected to an elec-
tricalidischarge tube is minimized.

sAnother object of myinvention.is to provide.an
mrrangement_in which a tank eirciit may:be.con-
nected to an electrical discharge tube through
a transmission line of substantial length without
the generation of substantial amounts of para-
sitic currents.

A third object of my invention is to provide an
arrangement in which a tank circuit may be made
to exchange energy with both an oscillation gen-
erator and a load located at a substantial dis-
tance therefrom without the generation of sub-
stantial amounts of parasitic currents.

Still another object of my invention is to in-
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ACrease the eﬂimeney of opera,tlon of a system Jin
Whish -4 tarik -circiiit supplies s logd lecated at
a substantml «distance from:-an electrical tdis-
‘charge “Hube Wlth ‘which the tank u(nmmt ex_
v'changes power, ' - -

“‘Other ebjects of my" 1nVention w1‘11 become aap-
parent tipon reading ‘the ‘followirig- description,
taken i connection with the drawin awhich
the single figure is-a-diagrammatic illustration:of
‘an -eléctrical ‘discharge ‘tibe ‘Cireuit - ‘embodymg
'f/he principles of-my ifivertion. :

Referring ih ‘detail: to the [drawing, n‘elect)ri'-
‘cal dischatgeitube i, which ‘may, for example, be
«gn electronitiibe - Ilav1ng g cohtiol: electrode; is
‘conmected threugh an inductance 2 4o a:direet-
current’ source:3. The'tube s uged ‘to igeherdte
alternating ‘currents “which ‘may ‘beof ia ‘rela~
-bively ‘high! Hreguency o sUpply < energy toa load
#iwhich may for example; be -8 high ‘fréquency
‘induoction electric hedter. The -ariode of the tube
4 is:conhectéd through 4. capsacitor % to.orie side
& 'of ‘a transiission line, to which one terminal
of the- load 4 'is- connected ‘throvugh an. Hmpetd-
-ance 11, -one sideiof a: suitable conecting 4ine TA
and-antinductér’ 1B “The control ielectrode 8 of
#he titbe i is likewigse ieonheeted ithrough s idon-
-ductor ‘861 the ghove~mentioned transmission
Iineito aninductance I Whichiisin mutuglly in-
ductive rélation with the impedance 1. "Theiother
terminal of ‘the inductarice i, which may: be iof
-the Varigble type, s connéected through acapdc-
dtor 12 shurited by & bBypass sresistor {3 anida
$hird conductor {4 :of .the above:mentioned
transmission line to the cathode 15 .of the tube
‘1. The ‘corrductors 6 rand #4 ‘are- sghiunted sy e
‘sapacitance’ to Torm:a tank dircuit supplytngAen-
ergy ‘to:the load 4 tlirough ‘the- other sidle -of line
WA -and ‘the inductor 1,/and said’ ca,pamtance ‘also
serves asthe 'tank- cn'cmt forthie-oscillation: ‘gen-
‘erator tube !, ‘the snutual ‘inductance between
thes mductances qsand PH-providing the feedback
-Hecessary to-cause the tube I'to’ generates oscilla-
tions:n the tank cireuit. Where the ‘power and
-cuttent to be -supplied to ‘the load 4:are 6f sib-

5 stantial magnitude, it may be convenientto have

the capacitance made up of a plurality of ca-
pacitances 16, 17, 18, 19 connected in multiple
with each other.

The arrangement so far described would be
typical of the prior art in which a tank circuit
comprising the inductance T and its associated
capacitance is located closely adjacent a load, or
at least at a substantial distance from the gen-
erator tube. 'The mutual capacitance of the
lines 6, 9 and |4 may be considered to form &
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shunt eapacitanée between them additiona] to
the capacitance 16, 17, 18, 19, and through this
additional capacitance, together with the induct-
ance of the lines 6, 9 and 14, parasitic currents
may be generated and flow through the tube i,
thereby causing substantial energy losses and
other undesirable effects,

In accordance with my invention, I subdivide
the total capacitance for the tank circuit above
mentioned into a major portion and a minor por-
tion, the major portion being located closely adja-
cent the inductance 1, and a minor portion com-
prising a separate capacitor 21, I connect in
parallel with the remainder of the capacitance 16,
17, 18, 19, but at the end of the transmission lines
6 and (4 which is closely adjacent the generator
tube {. To take a specific example, the capaci-
tance 21 may be one-fifth of the total capacitance
to be connected into an anti-resonant circuit with
the inductance T to produce the desired frequency
of alternating current to be supplied to the load
4. In the arrangement shown in the drawing, for
example, the capacitances 16, 17, 18, 19 and 21
might all be equal to each other, in which case
one-fifth of the total capacitance which would
resonate with the inductance T would be connect-
ed at the point 21 adjacent the generator tube 1.
- The capacitance 21 will, in installations of any
‘substantial size, be large compared with the mu-
tual distributed capacitance of the lines 6, 9, 14
and will, in fact, act substantially as a short-cir-
cuit across the tube { for any parasitic currents
which:-might otherwise tend to flow through the
distributed capacitance and inductance of lines
-6 and 14 through tube . In this way, the flow of
such parasitic currents in the tube { is so mini-
mized as to be substantially eliminated.

It would, of course, be equally possible to mini-
mize the parasitic currents through the tube | due
to the distributed capacitance and inductance in
the transmission lines 6, 9 and {4 by positioning
the capacitances 16, 17, 18 and 19 (in other words,
the entire capacitance of the anti-resonant cir-
cuit) at the same end of the transmission lines
6 and 14 as the capacitance 21 is shown in the
drawing. If this were done, the transmission
lines 6 and {4 would have to carry the entire cur-
rent of the tank. circuit. On the other hang,
‘while a portion of the tank circuit current gener-
‘ated and flowing through the inductance T passes
through the capacitance 21 by way of the trans-
-mission lines 6 and 14, in the arrangement shown
in the drawing herein, this is a relatively small
fraction (in the example just given, one-fifth) of
the total tank circuit current, so that the trans-
mission lines 6 and {4 are not required to carry
anything like the entire tank circuit current,

‘By transferring a minor fraction of the tank
circuit capacitance from the load end of the
transmission line to the generator-tube end, I
have provided an arrangement in which parasitic
currents are eliminated without greatly increas~
ing the cost of the apparatus or the required
.current-carrying, capacity of the transmis-
-sion lines 6 and {4.
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While I have described a specific embodiment
of the principles of my invention, it will be evident
to those skilled in the art that these principles
are capable of broader application in many
obvious ways.

Iclaim as my invention:

1. In combination with an electrical discharge
tube and a tank circuit having elements which it
is desirable to locate at a substantial distance
therefrom, a transmission line having a first end
connected to exchange power with. said discharge
tube and its other end connected to a tank circuit
comprising an inductance shunted by g portion
of the capacitance required to resonate with said
inductance at a desired frequency, the remainder
of the capacitance required to resonate with said
inductance at the required frequency being posi~
tioned adjacent said first end of said trahsmis-
sion line.

2. In a system for supplying alternating cur-
rents to a load, a grid-controlled electrical dis-
charge tube positioned remote from said load, a
transmission line connected at its first end to said
discharge tube and connected at its second end
to an inductance located nearer said load and
shunted by a capacitance to constitute an anti-
resonant circuit, and an additional capacitance
shunted across said transmission line at said first
end thereof. ‘

3. In a system for supplying alternating cur-
rent of a desired frequency to a load, a grid-con-
trolled electrical discharge tube connected to the
first end of a transmission line, the other end of
said transmission line being connected to an in-

5 ductance, capacitance of sufficient size to resonate

with sald inductance at said desired frequency, a
major portion of said capacitance being located in
close proximity to said inductance, and a minor
portion of said capacitance being located at said
first end of said transmission line.

4. In a system for supplying alternating cur-
rent of a desired frequency to a load, an electrical
discharge tube having a control-electrode con-
nected to the first end of a transmission line, the
other end of said transmission line being con-
nected to an inductance, a secondary winding in
mutually inductive relation with said inductance
and connected to supply voltage to said control-
electrode, capacitance of sufficient size to resonate
with sa1d inductance at said desired frequency, &
major portion of said capacitance being located
in close proximity to said inductance, and a minor
portion of said capacitance being located at said
first end of said transmission line.. )

. ASHLEY P. BOCK.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS -

Number Name Date
2,135,672 Morris et al. _.______ Nov. 8, 1938
2,368,062 Unger e __

Jan, 23, 1945



