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This invention relates to variable impedance 
elements such as, for example, variable induct 
anceS and resistances. As applied to variable in 
ductances, the primary, though not the exclu 
Sive application of the invention, is to the pro 
Vision of improved variable inductances suitable 
for use in a high frequency generator required 
to cover a wide range of frequency and for simi 
lar purposes. AS applied to variable resistances, 
the invention is of quite general application. 
The simplest form of variable inductance at 

present commonly used in a wide range high fre 
quency generator consists of a coil and means 
for disconnecting or short-circuiting conductor 
turns in Said Coil for varying the inductance. 
This type of arrangement has the defect that 
as the inductance decreases the current increases 
and the resultant increase in heating imposes a 
serious limitation. Another arrangement which 
is sometimes used comprises a number of con 
ductor turns associated with links or external 
switches whereby the separate conductor turns 
may be connected in series or parallel or series 
parallel to Wary the inductance. This type of 
arrangement, though avoiding the defect of ex 
cessive heating, above referred to, presents the 
defects (1) that if external connection links are 
used it is a Comparatively slow matter to change 
inductances, while, if external Switches are used, 
this greatly increases complication, and (2) pro 
vision is made only for combinations of complete 
conductor turns so that only a limited number 
of inductance Values is obtainable and the in 
ductance is not continuously variable. 
The present invention as applied to induct 

ances, Seeks to avoid the above defects. 
According to this invention, a variable induct 

ance or resistance device comprises a plurality of 
open rings which result in electrical interrupted 
conductor turns positioned adjacent one another, 
each ring carrying contact means located at the 
open point whereby it makes electrical connec 
tion. With its neighbor or neighbors, said ring 
or conductor turns being individually movably 
mounted with respect to one another, and the 
whole arrangement being such that by adjust 
ing the relative positions of the rings the points 
at which they contact with one another may be 
varied and the inductance or resistance (as the 
case may be) of the Whole device thereby con 
tinuously varied from a condition in which the 
resultant conductor turns are effectively in Se 
ries to a condition in which turns are effectively 
in parallel. 
The invention is illustrated in the accompany 
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ing drawing. For convenience of reference, the 
figures are numbered 1a, 1b, 1c. 2, 3a and 3b. 
Figures a, 1b, 1c illustrate in simplified form 
One embodiment in three positions of adjust 
ment, while Figure 2 shows a modification, and 
Figures 3d and 3b illustrate a further modifica 
tion. 

Referring to Figures id, b, c, the coil therein 
illustrated comprises two open-ended rings-any 
number of rings might be used but only two 
are ShoWr for the sake of Simplicity--A and B 
being terminals of one ring, and C and D the 
terminals of the other. At A is a projecting con 
tact member X which makes sliding contact on 
the adacent ring near C, while on the said ad 
jacent ring at D is a similar contact device Y, 
which contacts with the first ring near B. The 
rings are coaxially mounted and individually ro 
tatable with respect to one another about the 
Common axis. One terminal of the Whole coil is 
at B, while the other terminal is at C, connec 
tion to C being made by means of a further con 
tact device Z which slides on a fixed plate (not 
shown). Obviously, both rings need not be ro 
tatable for relative movement is all that is re 
quired; thus, the ring A, B, may be fixed and 
the turn C, D, rotatable. In Fig. a the two 
rings are connected together in parallel; in Fig 
lure iC they are in Series. Fig. ib. Sinows one of 
the infinite number of internediate adjustments 
obtainable between these two extrane values. 

In View of the description already given, Fig. 2 
Will be found largely self-explanatory, this fig 
ure showing a three-conductor arrangement con 
sisting of interrupted rings AB, CD, and EF. Oh 
Viously, in Fig. 2 one of the rings, preferably 
the intermediate ring CID may be fixed and the 
other two individually rotatable. 
The Contact devices illustrated are given only 

by Way of example; for example, the rings, them 
selves, may be arranged to be brought into con 
tact over portions that are in parallel in which 
case no projecting contact devices will be neces 
sary. Furthermore, the turns may be in the 
form of flat interrupted annuli spaced apart by 
discs of insulating material, the whole being 
mounted on a common axial member of insulat 
ing material. This makes a very strong com 
pact structure. Again, by making the turns of 
required resistance material any of the embodi 
ments described may be utilized as variable re 
sistances. 

In some cases Where Only occasional adjust 
ment is required, the sliding contacts can be re 
placed by clamps, still retaining the same prin 



2 
ciples. Such a case is shown in Figs. 3a, 3b, 
Wherein 3d is a Section and 3b an end View. TWO 
coil assemblies are shown linked together by a 
link I and turns of One of the assemblies are 
shown connected by clamps W. 

Obviously, Variable inductance or resistance de 
vices in accordance with this invention may be 
incorporated With known SWitch or link type vari 
able inductances or resistances-for example, in 
cases in Which it is required to obtain a series 
of steps of inductance or resistance with contin 
uous variation between the Eteps. 
What is claimed is: 
1. A variable impedance device comprising a 

plurality of fixed and movable open rings of con 
ductive material, said fixed and movable rings al 
ternately positioned coaxially in a row with a 
Space betWeen each fixed and movable ling, a 
contact member secured to each ring and con 
tacting an adjacent ling and so located in the 
Space between a fixed and movable ring that a 
sliding contact is made to an adjacent ring when 
a movable ring is rotated with respect to a fixed 
r1ing. 

2. A Variable in pedance device comprising a 
plurality of fixed and movable Open rings of con 
ductive aterial positioned coaxially and alter 
nately in a row With a Space between each fixed 
and movable ling, a wedge-shaped contact mem 
ber located in said space and secured to one end 
of each ring, said wedge-shaped contact member 
having its pointed end projecting in a direction 
toWard an adjacent ring, said movable rings ar 
ranged to contact and rotate relative to said fixed 
lings So that the pointed end of Said contact 
member makes sliding contact with an adjacent 
ring to vary said impedance device. 

3. A variable impedance device comprising a 
plurality of fixed and movable open rings of con 
ductive material, said fixed and movable rings al 
ternately positioned in a row with a space be 
tween each fixed and movable ring, each ring be 
ing of the same diameter and coaxially mounted 
With respect to an adjacent ring, a contact mem 
ber carried by each ring and located within the 
Space between a fixed and movable ring near the 
open ends thereof for making a variable sliding 
contact with an adjacent ring and for electrically 
connecting Said rings together in parallel, Where 
by the impedance of said device is continuously 
Varied. 

4. A variable impedance device comprising a 
plurality of fixed and movable open rings of con 
ductive material, said fixed and movable rings al 
ternately positioned in a roW With a space between 
each fixed and movable ring, each ring being of 
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2,308,863 
the same diameter and coaxially mounted with 
respect to an adjacent ring, a contact member 
carried by each ring and located within the space 
between a fixed and movable ring near the open 
ends thereof for making a variable sliding con 
tact with an adjacent ring and for electrically 
Connecting said rings together in series, whereby 
the impedance of said device is continuously 
varied, 

5. A variable inductance device comprising a 
plurality of fixed and movable open rings of con 
ductive material, said fixed and movable rings al 
ternately positioned in a row with a space be 
tween each fixed and movable ring, each ring be 
ing of the same diameter and coaxially mounted 
with respect to an adjacent ring, a contact mem 
ber carried by each ring and located within the 
Space between a fixed and movable ring near the 
Open ends thereof for making a variable sliding 
contact With an adjacent ring and for electrically 
Connecting Said rings together in parallel, where 
by the inductance of Said device is continuously 
Varied. 

6. A variable impedance device comprising a 
plurality of open rings of conductive material 
having internal electrical reactance, some of said 
rings being fixed and some movable with respect 
to each other and alternately positioned with a 
Space betWeen, contact means positioned within 
said Space and secured to each one of said rings, 
said contact means arranged to make electrical 
Connection to an adjacent ring, said movable 
rings being individually mounted about a common 
axis With respect to an adjacent fixed ring so that 
the movable lings make a sliding contact with 
Said fixed rings to continuously vary the imped 
ance of said device. 

7. A device as claimed in claim 6 wherein the 
rings of conductive material are mounted coax 
ially and are of the same diameter, said movable 
lings being adapted to be rotated about the com 
mon axis With respect to an adjacent fixed ring, 
Said contact means being adapted to make a slid 
ing contact with at least one adjacent ring. 

8. A variable impedance device comprising two 
groups of coils, each group including a plurality 
of fixed and movable open rings of conductive 
material, said fixed and movable rings alternately 
positioned in a row about a common axis with 
a space between each fixed and movable ring, a 
clamp member arranged to bridge over said 
Space to contact two adjacent rings and means 
to vary Said device by changing the position of 
Some of Said movable rings with respect to said 
fixed rings, 

HENRY JAMES CRAYMER. 


