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My invention relates to inductance sys-
tems in general and more specifically to in-
ductances employed in high frequency trans-
mitters. ‘

An object of my invention is to provide an-

adjustable inductance whereby adjustments
of the frequency characteristics may be eas-
ily and readily accomplished. v

Another object of my invention isto pro-
articularly adapted to
be employed .in combination with balanced
thermionic tube circuits.

Still another object of my invention is to
provide an inductance system adapted to be
employed in combination with balanced ther-
mionic tube circuits whereby adjustments

_of the frequency characteristics do not de-

stroy the symmetrical or balanced condition
of the associated ecircuits. :

Other and further objects of my invention
reside in the structural features of the induc-
tance system of my invention, a better under-
standing of which can be had from the speci-
fication following and by referring to the
accompanying drawings wherein:

Figure 1 is a schematic circuit diagram
showing the inductance system of my inven-
tion and Figs. 2, 3 and 4 are diagrammatic
representations showing structural features
of my invention. :

Inthermionictubecircuits wherein the sev-
eral thermionic tubes are connected in elec-
trically balanced arrangements it is essential
that this balanced arrangement be main-
tained irrespective of adjustments in .the
frequency characteristics of the circuits.
Fig. 1 is a schematic circuit diagram show-
ing such a balanced circuit arrangement.
Thermionic tubes 1 and 2 have cathodes 3
and 4, control electrodes 5 and 6, shielding
anode electrodes 7 and 8 and anodes 9 and 10
respectively. Shielding anode electrodes 7

‘and 8 are connected with source of energy 11.

Source of energy 11 may be connected with
electrodes 5 and 6 as is ordinarily the prac-
tice when three electrode thermionic tubes
are employed. The output circuits of ther-
mionic tubes 1 and 2 comprise inductance 12,

.the common cathode connection from the

tubes established at or near the electrical cen-

ter 13 of inductance 12. A c&pécity 14 is
usually connected in parallel with  induc-
tance 12 although the capacity of the re-

~spective turns comprising inductance 12

usually constitutes sufficient capacity. The
capacity may be simultaneously varied
with adjustments in the frequency charac-
teristics of inductance 12. Inductance 12
may be in electrical relation with any suit-
able load circuit 15. Load circuit 15 may
comprise thermionic tube amplifier circuits,
a space radio radiating system or a wired
radio system. Associated with and electri-
cally connected to the electrical center con-
nection 13, are provided contact members 16
and 17. These members may be adjustably
positioned along the length of inductance 12
thereby shunting the necessary portion of
the inductance to obtain the desired fre-
quency characteristics.

Assuming that the frequency characteris-
tics of thermionic tubes 1 and 2 correspond,
connectors 16 and 17 would be spaced equi-
distant from electrical center connection 13.
Adjustments to obtain other frequency char-
acteristics would be obtained and the sym-
metry or balance retained by causing contact
members 16 and 17 to be moved in opposite
directions or away from contact 13. The
method employed to accomplish this is better
understood by referring to Figs. 2, 3 and 4.

Fig. 2 shows a side elevation and the struc-
tural features of the inductance system of my
invention. The inductance proper, com-
prises suitable metallic ribbon or tubing 12
wound in the form of a helix, and supported
by insulating members 22. Insulating mem-
bers 22 are supported by end members 23 and
24, Contact members 16 and 17 are secured
to metallic arms 18 and 19 respectively and
bear against the turns of inductance 12.
Arms 18 and 19 are associated with shafts
20 and 21 respectively.. Shaft 21 comprises
a length of tubing surroundin% shaft 20 and
mova,%le in respect thereto. Shaft 20 is sup-
ported by a suitable bearing in end member
93. Shaft 21 is supported by a suitable
bearing in end member 24. The ends of
shafts 20 and 21 are provided with gears
95 and 26 respectively which are secured

60

65

70

75

86

85

80

95

100



2

thereto. Gear 25 meshes with gear 27 and
the latter with gear 28. Gear 28 is posi-
tioned on a common shaft which also sup-
ports gear 29. Gear 29 meshes with gear 26.
A suiiable end plate 80 provided with the nec-
essary bearings, may be integral with end

. member 24 or supported therefrom by suita-
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ble supporting members 81. A control mem-
ber 32 is secured to one end of shaft 20. The
panel 33 of the transmitter may be provided
with a window 36 by means of which the
operator may observe the indicated position
o?the contact members.

The relative length of the inductance
shunted may be determined by observing the
reading on dial 35. Dial 85 may be provided
with suitable gear mechanism 34 and the lat-
ter mechanically connected for movement
corresponding to the rotary movement of
shaft 20. The rotation of control member
32 in a clockwise direction causes gear 25 to
move in a clockwise direction, gear 27 to move
in a counter-clockwise direction, gears 28 and

-29 in a clockwise direction and gear 26 to move
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in a counter-clockwise direction. Since arms
18 and 19 are secured to shafts 20 and 21 re-
spectively and must rotate therewith, contact
members 16 and 17 are rotated around the
turns of inductance 12 in opposite directions.
Inductance 12, being wound in a helical-man-
ner causes contact members 16 and 17 to move
away from each other. Contact members 16
and 17 are electrically connected and hence
the separation therebetween constitutes the
portion of the inductance shunted out of the
circuit. '

Fig. 3 of the accompanying drawings shows
an end elevational view of the inductance
system of my invention. The tubing or rib-
bon 12 is supported by members 29— 99q.
Contact members 16 and 17 may consist of
spring metallic material. Arm members 18
and 19 are rotatable with shafts 20 and 21 re-
spectively and movable horizontally along
the lengths thereof. Tig. 4 shows a modifica-
tion of the inductance system of my inventign.
Reference characters employed in this illus-
tration correspond to those of Figs. 1,2 and 3.
Control member 32 is here shown secured to
shaft 44. Contact members 16 and 17 are
associated with metallic arm members 18 and
19 respectively. Metallic arm members 18
and 19 are mounted on shafts 20 and 21 re-
spectively. Shafts 20 and 21 are common to
contact washer 42 which is electrically con-
nected to the electrical center of inductance

.12 by connecting member 41.
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Gear 25 is secured to shaft 20 and gear 26
issecured on shaft 21. Gear 25 engages with
gear 27 and the latter engages with
gear 28. Gear 26 engages with gear 29.
Gears 28 and 29 are secured on a common
shaft 44 controllable by control member 392,
Gear 34 is secured to shaft 44 and is me-
chanically connected to indicating dial 85.

1,818,316

Dial 35 may be suitably calibrated and posi-
tioned in such a manner as to be visible
through window 36 inserted in panel 3.

In Fig. 4, assuming that a balanced ther-
mionic tube system is connected with in-
ductance 12 similar to the schematic circuit
arrangement shown in Fig. 1, the anodes 9
and 10 of thermionic tubes 1 and 2 would be
connected with terminals 92 and 10z of in-
ductance 12. 'The electrical center of induc-
tance 12 connected to terminal 13a, would be
connected to the common cathode circuit of
the thermionic tubes. Thus the portion of
inductance 12 between terminals 13 and 9a
would constitute the output circuit of ther-
mionic tube 1. The portion of inductance 12
between terminals 18¢ and 10z would con-
stitute the output circuit of thermionic tube
2. Since terminal 13¢ is electrically connect-
ed to shafts 20 and 21 by means of connectin
members 41—42 and contact members 16 an
17 are electrically connected to shafts 20 and
21 respectively, it follows that the effective
inductance in the output circuit associated
with terminals 13a—9¢ comprises that por-
tion of the inductance included between con-
tact member 17 and terminal 9¢. Likewise
the effective inductance in the output circuit
associated with terminals 13¢ and 10z com-
prises that portion of the inductance in-
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cluded between contact member 16 and ter- -

minal 10a.

A rotary motion transmitted to control
member 32 causes contact members 16 and 17
to move toward or away from terminal 13¢
thereby causing the effective inductance in-
cluded between terminals 13 and 9¢ to si-
mulianeously increase or decrease with the
increase or decrease of the effective induc.
tance included between terminals 13z and
10a. A second position of contact members
16 and 17 is represented by dotted lines 164
and 17q respectively. It is obvious that s
balanced circuit is obtained irrespective of
changes in the frequency characteristics de-
sired.

I realize that many modifications of the in-
ductance system of my invention are possible
without departing from the spirit o my in-
vention. Many modifications of my inven-
tion include gear and mechanical arrange-
ments other than those shown in the accom-
panying drawings. It is to be understood
that my invention shall not be limited to the
foregoing specification or to the accompany-
ing drawings but only as defined in the ap-
pended claims.

What I claim as new and desire to secure by
Letters Patent of the United States of
America is as follows:

1. An inductance system comprising in
combination a helix, a plurality of contact
elements associated with said helix, a con-
nection from the electrical center of said
helix to said contacts and means for simul-
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taneously moving said contact elements in
opposite directions and equi-distant from
sald electrical center.

2. In an inductance system the combina-
tion of a helix, contact members therefor, said
members being electrically connected by a
member having a substantially low induc-
tance, rotatable means for shifting said
brush contact members simultaneously along
the lengths of said helix at substantially
equal rates and in opposite directions with
respect to a predetermined point in said
helix.

3. An inductance system comprising in
combination a helix, a plurality of contacts
associated therewith and electrically connect-
ed by a low inductance member, rotatable
means for driving said contacts simultane-
ously movable to positions along said helix
in opposite directions and equi-distant from
the original positions thereof.

4. An inductance system comprising in
combination a helix, a plurality of movable
contactors for said helix, an electrical con-
nection from the electrical center of said
helix to said contactors and means for simul-
tanecusly moving said contactors in oppo-
site directions and equi-distant from said
electrical center.

5. In an inductance system the combi-
nation of a helix, a connection to the electri-
cal center of said helix and means for simul-
taneously short circuiting an equivalent
number of turns from said electrical center
toward the extremities of said helix.

6. An inductance system comprising in
combination a helix adjustable connecting
members engaging the turns of said helix for
changing the effective inductance thereof,
said connections being disposed on opposite
sides of the electrical center of said induec-
tance, and means for sliding said connections
in opposite directions for simultaneously
shunting equal values of inductence from
said helix said slidable conunections being con-
nected to the elecirical center of said helix,
whereby the electrical equilibrium of said in-
ductance system is meintained as said slid-
able connections are moved.

7. An inductance system comprising in
combination a helix, a pair of slidable con-
tactors on said helix disposed symmetrically
with reference ¢ the electrical centfer there-
of, circuits connecting each of said contac-
tors to the electrical center of said helix, and
means for simultaneously moving each of
said contactors the same distance along said
heliz but in opposite directions, whereby said
contactors are ab all times equidistant from
the clectrical center of said helix and the
electrict equilibrium of said inductance sys-
tem is maintained,

8. An inductance system comprising an
nduetence element, a pair of contactors dis-

{in enid inductence element symmet-

'3

rically with reference to the electrical center
thereof, circuits connecting each of said con-
tactors to the electrical center of said induc-
tance element, and means for simultaneously
moving each of said contactors the same dis-
tance along said inductance element but in
opposite directions, whereby said contactors
are at all times equidistant from the electri-
cal center of said inductance element and
the electrical equilibrium of said inductance
system is maintained.

LOUIS A. GEBHARD.
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