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T'o ali whom it may concern:

Be it known that I, Joun A. Procror, 2
citizen of the United States of America,
and a resident of Lexington, State of Massa-

& chusetts, have invented certain new and use-
ful Improvements in Electrical Tuning Ap-
paratus, the principles of which are set forth
w the following “specification and accom-
panying drawings, which disclose the form

10 of the invention which I'now consider to be
the best of the various forms in which the
principles of the invention may be embodied.
This invention relates to apparatus
whereby in radio telegraphy and telephony

1% there is produced a continuously variable
wave length by the movement of a single

handle, and whereby in electrical circuits or -

network in general or in other apparatus
the operation of a plurality of indepen-
%0 dently variable elements is co-ordinated.
The objeet of the invention is to provide a
mechanical means which makes possible the
mechanical linking of any number of vari-
able elements in such a way that by the
2% movement of a single turning member
these elements may be varied in the proper
velation to one another to maintain the opti-
mum relations in the circuit or circuits of
cther apparatus. :
Specifically in any radio transmitter or
reveiver, vegardless of what system is used,
there are in general several dependent vari.
able eluments. In a quenched gap transmit-
er, for instance, there is a primary variable
35 inductance, a secondary or antenna variable
inductance and a variable linking or cou-
pling. Tt is a well-known fact that in
changing the wave-length from a minimum
value to a maximum value in such a trans-
% mitter, these three elements just mentioned
vary according to the type or design of their
respective parts. It-is true that the induct-
ance in both circuits increases as the wave-
length increases and that the coupling as-
5 sumes different valucs throughout the range
of wave lengths. It is true also that the
primary and antenna inductances vary in
such a way that it has not been possible
., to connect these variable elements with a
50 simple handle or other arrangement so that
they will vary together in exactly the proper
relation, for the reason that the mechanical
movements, and, indeed, the electrical quan-

tities varied by these mechanical morve-
ments, are not related by any simple ratio,
so that no arrangement of ratio gears will
suffice to maintain the circuits in optimum
adjustment throughout the wave-length
range. :

In certain types of transmitlers, the op-
timum adjustment between the primary and
antenna circuits is that known as resonance,
and in such transmitters, the product of in.
ductance and capacity in the one cireuit is
to be maintained equal o that in the other.

n quenched gap transmitters, this is not
true, the optimum adjustment of the circuit
often departing widely from resonance,
owing largely to changes in the spark gap
resistance, etc. In continuous wave trans-
mitters, still other conditions are met, as,
for ‘instance, in oscillion trapsmitters or in
arc transmitters, in which complex de-
pendent adjustments of varions elements in
the different circuits are required, and in
receiving undamped waves by the “beat™
system, a certain detuning of the eircuit
must be maintained, in order that the proper
beat note shall be preserved, regardless of
changes in wave length adjustments,

The invention will be readily understocd
by reference to the accompanying drawings
in which— ' :

Fig. 1 is a circuit diagram for the ap-
paratus shown in Fig, 8,

Figs. 2, 8, 4, 5 and 6 are diagrams. of
modificd circuits which will be readily
undersiood by those skilled in the art,

- Fig. 7 is a diagram of the circuits for
my apparatus as applied to s radio re-
ceiver.

Fig. 8 shows a mechanical embodiment
of the invention employed with the circuit
shown diagrammatically in Fig. 1.

Figs. 9 and 10 show a front and side ele-
vation respectively of one of the adjusting

screws N which support the flexible strip
O of Fig. 8. ’

Fig. 11 is a mechanical embodiment of a

modified form of the apparatus of Fig. 8.

Fig. 12 is an elevation of yet another
modified form.

Fig. 18 is a similar
Fig. 12 with some of the concealed parts
shown'in dotted lines, and -

Fig. 14 is a central section of the same
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" meters as determined by the ‘minimum

2

(Figs. 12 and 18) as :
14—14 in Fig. 13 and looking in the di-
rection of the arrows.

Referring to Fig. 8, which shows three
variable elements in 8 transmitter, diagram-
matically shown in Fig. 1, we have a vari-
able inductance P, P’ in the §rxmary cir-
cuit, a variable inductance S, S’ as second-
ary or antenna circuit, and a variable cou-
pling as shownby the coils BD. ¥ig.8 also
shows a handle V with pointer to. a wave
length scale, the handle being mounted on
the same shaft with pinion T, which is con-
nected to the rack Q; thus 2 turning move-
ment of the handle V allows the lateral slid-
ing movement of the rack Q within its sta-
tionary bearings R as shown. We will sup-
pose that P is the stationary primary coil
of a so-called variometer and P’ the mov-

“gble coil, and that when the coils are .par- .

allel or close together there is a minimum
inductance in this primary circuit, and that
when the coil P’ 1s at right angles to the
coil P, the inductance is at a maximum.
The coil P’ is swung on a pivot by connect-
ing bar F, which telescopes about the rod K,
on which is mounted roller J. This rod K
continues down into the telescoping piece L
which is fastened to the rack Q. The rod K
is held in a downward position by a spring
M inside as shown. The set screw H allows
the rod K to be rigidly set at any selected
position so that the length between the cen-
tre of the roller J and centre of pivot at top
of rod F remains constant at-a given set-
ting of screw H. ’

is a strip of flexible metal which can
be bent into the shape of a fair curve, the
shape of which can be altered at will and
maintained after once being set as for ex-
ample by means of the adjustment screws
N, a detail of which is shown in Figs. 9

and 10. .

" Between rack Q, Fig. 8, and the ‘three
variables P, P’ and B, D and S, 8, the
above devices are triplicated as shown. .

Now let us suppose, for example, that the
wave-length range of this particular ar-
rangement will be between 600 and 1503

an
maximum values of the inductances. It is
assumed in this particular case also that the
amount of inductance in the coupling coils
B and D is the same over the range of wave-
lengths noted and that a change from mini-
mum to maximum wave-length will require
‘a simultaneous movement of the inductance
coil P’, the coupling coil D and the induc-
tance coil S,. The primary circuit, includ-
ing the variable inductance ', P’, can be cali-
brated directly in wave lengths on the fixed
scale shown adjacent the movable pointer
on handle V, and the curve O can be made
to take any desirable shape so that the roller
J, passing back and forth over this curve

indicated by the line.

1,558,254

by the means of the handle V, will make the
coil P’ move through the range necessary
to change the wave-length from minimim
to maximum in any definite required ratio.
By glancing at Fig. 8 one can readily see
that a movement of the handle, thereby
moving the rack O to right or left, will cause
roller J to traverse the surface of the curve
strip from end to end in such a manner that
the amount of variation of this coil P’ for a
given moveément of the handle V ‘or the
angular relation of the coil P’ to the coil P
will vary aocording to the shape of the
curve O. In other words, one really repro-
duces mechanically 2 wave-length curve
plotted against movement of an inductance
coil in such a way that the rate of change
of movement in this inductance coil or sys-
tem can be varied at will. :

In the initial setting of the appartus for
the normal co-ordinating operations, two
steps are taken, first, the setting or adjust-
ment of the curvature of member O for
the desired wave lengths of the primary or
master circuit throughout the range of
movement of primary coil P/, and second,
the setting of curves O’ and O? to provide
for optimum transfer of energy from pri-
mary to secondary over the entire length
of curve O and the corresponding range of

‘wave lengths of the primary.

First, primary curve O is set initially as
follows: Coil P’ is moved toward coil 1
to the- position where the resulting induc-
tance causes the 600 meter wave length (as
observed by measurement). This independ-
ent movement of coil P’ is permitted by the
telescoping of parts ¥ and K. Roller .J
and the left-hand end of curve O then are
brought into engagement with one another.
This may be done In various ways with
the apparatus shown, but may be effected
by movement of handle V to the left, which
moves rack Q to the left, carrying with it
parts L, K and ¥ swinging on the top pivot
of part F while coil P’ is in.the 600 meter
position. When' roller J engages with the
left end of curve O, screw H is set to main-
tain constant the distance between roller J
and the top pivot of part ¥ for all settings
of curve O for the rest of its length. When
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handle V has moved roller J to the left:

end of curve O, the wave length scale for
that position of the handie is marked for
600 meters to correspond with the 600 meter
position of coil P’. Then handle V Is
turned to the right to pull down coil P’
on its“pivot with part F to a position cor-
responding with a greater inductance in the
primary circuit to correspond with a given
definite increased wave length (screws N
being withdrawn below curve: O to permit
this if necessary). In the resulting posi-
tion of roller } , screws N are closed up
against member O to bend its flexible curve
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up sgainst the roller J to establish o new

point of the curve. These operations are
repeated until the entire length of curve O
is set to the ‘desired shape and condition
of smoothness. Curve O maintains its shape
after having been bent to the desired curva-
ture as by screws N. It may be necessary
to establish six or eight poinis of the curve
from as many operations, both in the ease of
curve O for determining ‘the wave lengths
of the primary or master circuit and in
the case of curves O’ and 02 for determin-
ing the optimum conditions of energy trans-
fer from primary circuit to secondary cir-
cult throughout the range of wave lengths
of curve Q.

It is now desired to bring the three va-
riable elements of Fig. 8 into such relation
that maximum energy transfer mzy be of-
fected from primary to.secondary at every
wave length in the range, 1. e.,. throughout
the movement of roller J on curve O, To
accornplish this, handle V is left in itg posi-
tion indicating 600 meters on the scale, roller
J being at the left end of curve O, Then
the positions of caupling coil D and in-
ductance 8’ are adjusted until mazimum
energy transfer is esteblished at the 600
meter setting of the primary cireuit. This
is accomplished by moving the rods F gnd
F? up and down until the positions of ecoils
D and 8 are such as to cause optimum
energy transfer as observed by measiire-
ment. Then rollers J’, J* are engaged re-
spectively with the left ends of curves O’
and O* and screws H’ and H? are set to
maintain those positions, handle V being
kept in its position pointing to 600 meters
on the scale. (If desired, the ends of curves
O’ and O° at the left may be brought up
by adjusting screws N to meet rollers J’
and J%.) It can then be assumed that the
adjustments now made will correspond with
the optimum conditions for the 600 meter
adjustment. Then to adjust the transmit-
ter for maximum energy transfer over the
rest of the range of wave lengths corre-
sponding to curve O, handle V is moved to
move roller J further to the right along

primary curve O until 750 meters is ob- .
tained. Then without releasing set screws

H’ and H?, coils D and S’ are moved back
and forth until the adjustment is established

for optimum energy transfer on the 750.

meter wave length. Then up against roll-
ers J° and J? in these positions, the flexible
curves O’ and O
Then primary coil P’ is moved further by
handle V and the operation of bending
curves 0" and O° to new positions of rollers
J’ and J? is repeated until said curves are
bent throughout their length so as to be
co-ordinated with curve O, 1. e., so that the
wave length of the secondary circuit and
the coupling between the circuits are such

are bent as by screws N. -

e

as to provide optimum conditions of energv
transfer at each and all points of operation
on curve O corresponding to wave length
adjustments of the primary ciratit.

One can readily see that after these three
curves. ' are established, a movement of
handle V in either direction will allow moyv-
able coils ', D and § to vary according
to the shape of their respective curves 0,
O’ and O* and in such manner that maxi-
mum energy transfer will be effected at
each wave length to which the primary
may be adjusted, i. e., at any point along
curve O. The frecdom of telescopic move-
ment between parts K and L prevents move-
ment of handle V without interference with
the continued bearing of roller J on the
curve. The rollers always will be brought
back by springs M to the same positions to
which they were originally set on the curves.
These points determine the curve and ex-
perience shows that if & sufficient nember
of points are taken elong the curve repre-
senting, for example, wave length - against
mechanical movement of the coil, then those
points connected along a smooth or fair
curve will represent the actual relation over
the entire range and any points ¢aken be-
tween the points of reading will be ex-
tremely accurate.
device, therefore, allows ‘s variation of any
number of continuously variable elements in
the right proportion to maintain the proper
circuit adjustment and coupling in a radio
transmitter or receiver so that transmitted
or received wave-length can be varied over
the limits of the capacity of the instru-
ment by the movement of a single lever or
handle manually or otherwise mechanieally
operated, ' T '

In the mechanical means shown in Fig. 8
the principle of
with their variable

qualities, by means of
the adjusting screws,

is-the means by which
these variations can be maintained simulta-
neously;—that is, the curves are the im-
portant parts of the invention. I do not
limit myself to three variable elements as
shown, as the different Figures 1 to 6 in-
clusive represent circuits in a. transmitter
embodying different variable elements, an(
also . variable by
so-called -variometers as indicated, and by
other forms of variable inductances such as
helices, and various forms having sliding
or variable contacts thereom

‘Fig. 11 also shows- another method of
producing variation of inductance in a cir-
cuit by medns of a mechanical motion which
is accomplished by the movement of the
curve itself as shown instead of the move.
ment of the arms along the surface of the
curve; that is, a rotating movement of the
curve O® about 2. fixed point moves the arm
F* up and down, but this arm is confined

This simpie mechanical

the curves O, O’ and 02:

different means through
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against lateral movement by the pins F*
which slide in the slot as shown. On the
side of the rod F? is cut a_rack which en-
aages with the pinion E. The shaft of this
pinion might be connected through gearing
or any other suitable means to the rotating
element of any type of inductance or con-
denser, thereby varying the inductance value
or capacity value over any desired range at
any desired rate.

In Figs. 12-14 is shown a_modified device
comprising a variable condenser equipped

with a curve arrangement whereby the capac- .

ity curve of the condenser relative to the
movement of the handle may be made to as-
sume any value. This is of special utility in
constructing condensers for laboratory wave
meter or decremeter circuits where it is

desirable that such circuits be calibrated in -

wave length directly or where the ratio of
capacity value of the condenser to a given
movement of the handle may be made to
assume any quantity. This modification in-
cludes a cover -plate a, rotatably mounted
on a plate b, which is secured to & casing o,
within which is mounted the variable ca-
pacity in the form of an ordinary variable
air condenser. On the inner surface of
cover plate o are mounted a plurality of
adjusting screws N arranged to bear against
flexible curved plate 4.

The movable element of the variable ca-
pacity may in this instance be mounted on
a shaft d, which projects through the plate
b, and carries at its outer end a pinion e,
which meshes with a rack f, cut on the
side of a flat bar g, which is slidably mount-
ed on the plate b.

The bar ¢ is provided with two rollers
k. h, (Fig. 13) between which the flexible
plate ¢ is adapted to pass. The cover plate
a is provided with a handle j, with which
to rotate it, and an opening %, through
which a scale 7, marked on the plate b, is
visible.

This mechanical arrangement is adaptable
to a variable condenser in such a way that
the - capacity variation coordinated with
movement of the handle can be made to as-

sume a straight line, or, in other words,’

the movement of a handle over scale 1

55

60

(13

graduated in equal units will produce an
equal variation in capacity for each unit.
This invention includes broadly the prin-
ciple of a simultaneous change of any num-
ber of variasble elements in a radio trans-
mitter or receiver, accomplished by means
of a curved member, track or otherwise, or

‘any mechanical means which would cause

these elements to vary in the proper rela-
tion to one another or proportion to main-
tain their best adjustment. This is a very

valuable invention to the art as heretofore-

wave-length has been varied by steps—the
greater the number of steps, the greater the

by the couplin
aifte

1,555,284

complication, as a large number of connec--
tions, wires, etc., are necessary to airange
for nine or ten variations of wave-length
throughout the range of transmitter, when
this latter is accomplished by means: of
switches. S
This invention may be applied to any ty

of transmitter or receiver including the’

transmitters of Figs. 1-6 and the receiver
of Fig. 7. It provides arrangements where-
may be quickly altered to
adjust for rent  damping factors and
still maintain optimum adjustment between
the receiving circuits.

“Adopting this invention for use in cali-
brating condensers, for use in wave meters
and other measuring devices, eliminates the
necessity of designing the condenser plates
and adjusting them accurately to obtain the
desired “capacity curve”.

The value of such a device also is apparent

70

78

80

85

for military purposes such as interfering

with . another station. The wave-length
can be immediately changed from one value
to another and, in fact, can be arranged
so that by electrical operation of the single
actuating device or controlling handle the
wave-length can be played up and down
the scale, so to speak.

By attaching a motor or an electro-me-
chanical-step-by-step device to the handle
V (Fig. 8), in any well-known suitable
manner, the transmitter may be readily con-
trolled from a distance; i. e., this distant
control may be at the operator’s position,
so that without leaving his desk, he may
quickly adjust his transmitter to any de-
sired wave length, whether the transmitter
be in the same room, same building, or miles
away, as is often required in diplex and in
duplex systems of radio communication.
Similarly, by mechanically or electro-me-
chanically connecting the” controls of the
transmitter and receiver to a switch, they
may both be maintained at the same wave
length, so that the operator, “listening in”,
may select & wave length that is not at that
time in use by other neighboring stations,
and he may transmit his messages on this
wave length, thereby avoiding interference.
Equally, by allowing the motor drive to run
continuously on the receiver, the operator
is enabled to “listen in” over a continuously
and smoothly varying range of ‘wave
lengths, and so “pick up” any message or
call that may be transmitted on a wave
length within the range of his receiver.

By the present invention, I am able to
coordinate the movements of the actuating
member and the variable elements by the
means such as herein described. The rela-
tion between the two movements is a com-
plex one, that is non-linear, but by the co-
ordinating means herein described a given
movement of the actuating member causes &
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given movement of the variable element ir-
respective of the complexity of the relation
between the movements.

I claim :— ' :

1. The improvement upon apparatus for
tuning s pair of coupled electricak cirenits,
of the type
circuit coupling and of two'reactance tuning
devices -connected to such cireuits ' possess
substantially uninterrupted adjusting move-
ments, said improvement comprising three
curved control members controlling 'the ef-
fect of such movable elements on ths cir-
cuit coupling and tuning devices respective-
ly ; the curvature of one of said controj mem-
bers being shaped according to the plotting
of various wave-lengths of the circuit con-
trolled by it, against various adjusting po-
sitions of the movable element of its tuning
device; and the curvature of the other two

- control members being shaped according to

)

the values of the tuning reactances which
-produce the desired

energy transfer from the
first circuit at the various wave lengths
thereof which are determined by the curva-

.ture of the first control member; and a

common actuating device for the plurality
of movable elements; said plurality of gon-
trol members being parts of said actuating
device and having relatively movable en-
gagements therewith causing the movement
of the common actuating device to deter-
mine the effective wave length of the coupled
circuits in accordance with the curyatures
of the several control members,

2: The improvement in electrical tuning
reactances of the type comprising two mem-
bers having substantially uninterrupted ad-

- justable relation to one another for the pur-

pose of selecting any one of a plurality of
effective reactance values, said improvement
comprising an actuating device consisting
of two relatively movable parts, one of
which is connected to a moyable adjusting
member of the tuning reactance; and a con-
trol member having a curved portion shaped
according to the plotting of a curve of vari-
ous reactance values against various adjust-
ing positions of the movable member of the
tuning reactance; said curved control: mem-
ber also being part of said actuating device
but occupying a fixed position and the part
of the actuating device which is connected
to the movable adjusting memb‘e‘rvhaving
movable engagement with the fixed curve
portion of said control member, .

8. The improvement upon apparatus for
tuning a pair of coufled circuits, of the ¢
wherein movable elements of the circuit.
coupling and of a reactance tuning device
connected to one of such circuits, have sub-
stantially uninterrupted adjusting move-
ments, said improvement comprising two
curved control members, the curvature of
one of which is shaped according to the plot-

wherein movable. eleti@nts of the.

ting of various wave lengths of the circuit
controlled by it, against various adjusting
positions of the movable element of its tun-
ing device, and the curvature of the other of
which control members is shaped according
to values of the coupling
desired energy transfer, from the ecircuit
controlled by the first control member, at
various wave lengths of said first circuit;
and a common actuating device for the plu-
rality of movable adjusting elements; said
control members being parts of said actuat-
mg device and their curved portions having
relatively movable engagement. therewith.

. The improvement upon apparatus for
tuning a pair of associated electrical cir-
cuits, of the type wherein movable elements
of reactance tuning devices connected to such
¢ireults respectively have substantially un-
interrupted adjusting movements, said im-
provement comprising two curved control
members, and a common actuating device
for the plurality of movable adjusting ele-
ments, said control members controlling the
effect of the actuating means upon the re-
spective tuning devices; the curvature of one
of said control members being shaped ac-
cording to the plotting of various wave
lengths of the circuit controlled by it,
against various adjusting positions of the
movable element of itg tuning device; and
the curvature of the second of said control
members being shaped according to values
of its tuning reactance which produce the
desired energy transfer to its circuit from
the first circuit at the various wave lengths
of the first circuit which are determined by
the curvature of the first control member;
said control members being parts of said
actuating device and their curved portions
having relatively movable engagement
therewith.

5. The improvement in radio communi-
cation wave changers, of the type wherein
movable elements of a plurality of react-
ances connected with associated radio cir-
cuits, have substantiall uninterrupted ad-
justing movements, sai improvement com-
prising a plurality of normally rigid strips
flexible by force into curved form shaped ac-
cording to the plotting of various wave
lengths of ‘the circuits against various ad-
justing positions of the movable elements
of the reactances; means for holding said
curved strips in their normal rigid condi-
-tion of curvature; movable members oper-
atively connecting said curved strips with
said movable elements, said mavable operat-
ing members comprising two relatively ad-
justable portions; and & common actuating
device for said plurality of movable operat-
ing members. .

6. In a system of apparatus for tuning a
plurality of associated electrical circuits to
any one of a plurality of successively closely
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associated wave lengths, by means of the

-gubstantially uninterrupted progressive ad-

justment of movable elements of a plurality
of tuning reactances respectively connected
to such plurality of circuits, said improve-
ment comprising a plurality of control
menitbers for said plurality of adjustable
members respectively ; said control members
each having a portion which has a curva
ture shaped according to the plotting of
various values of the re:gective tuning de-
vices, against various adjusting positions
of the movable adjusting members of such
tuning devices; and a common actuating de-
vice for the plurality of movable adjusting
elements, said control members being parts
of said actuating device and their curved
portions having relatively movable engage-
ment therewith. -

7. The improvement upon apparatus for
tuning an electrical circuit to any one of a
plurality of wave lengths, of the type where-
in ‘o movable element of a tuning device
connected to the circuit has substantially
uninterrupted adjusting movement, said im-
provement comprising a control member

Fortion shaped according to the
plotting of various wave lengths of the cir-
cuit against various positions of the mov-
able adjusting element of the tuning device;
sald adjusting element and curved control
member being co-operatively arranged and
having relative movement causing move-
ment of the adjusting element under the
control of the curvature of the control
member.

8. The improvement upon apparatus for
tuning a pair of associated electrical eir-
cuits, of the type wherein movable elements
of reactance tuning devices connected to
said circuit have substantially uninterrupt-
ed adjusting movements, said improvement
comprising two curved control members,
and a common actuating means for the mov-
able adjusting elements of the tuning de-
vices, said curved members controlling the
effect of the actuating means on the mov-
able adjusting elements; a wave length scale
co-operating with said actuating means; the
curvature of one of said control members be-
ing shaped according to the plotting of vari-
ous wave lengths of the cireuit controlled
by it, against various adjusting positions
of the movable element of its tuning de-
vice; and the curvature of the second of
said control members being shaped accord-
ing to values of its tuning reactance which
produce the desired energy transfer to its
circuit from the first cireuit at the various
wave lengths of the first circuit which are
determined by the curvature of the first con-
trol member; said control members being
parts of said actuating device and their
curved portions having relatively movable
engagement therewith; and said wave

1,555,804
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length -scale co-operating with said actuat-

ing means and being calibrated in accord- .

ance with the curvature of said first control
member and in -accordance with the wave
length of said first circuit controlled
thereby.

9. The improvement npon apparatus for
tuning an electrical circuit to any one of a
plurality of wave lengths, of the type
wherein a movable element of a reactance
device for tuning such cirenit has substan-
tially uninterrupted adjusting movement,
said’ improvement comprising a control
member and an indicating scale, said con-
trol member having a control portion
shaped to the plotting of a curve of the
various wave lengths of the circuit against
various adjusting positions of the movable
adjusting element of the tuning device ; said
scale being arranged co-operatively with the
adjusting element of the tuning -device and
calibrated in accordance with the curvature
of said control member and with the wave

lengths of the circuit controlled theteby;’

and said movable adjusting-element and the
curvature of the control member being ar-
ranged co-operatively in setting the circuit
at an operating wave length determined by
the relation between them at a given setting
indicated by the scale. :

10. The improvement upon apparatus for
tuning an electrical circuit to any one of a
plurality of wave lengths, of the type
wherein a movable element of a tuning de-
vice for the cirenit has substantially unin-
terrupted adjusting movement, said im-
provement comprising a control member
having a control portion shaped according
to the plotting of various wave lengths of
the circuit against various positions of the
adjusting element of the tuning device; and
a mechanical connection under the control
of the curvature of said control member and
having an operating connection with the
movable adjusting element of the tuning
device cansing the setting of the cireuit at
an operating wave length determined by the
relations. between said mechanical connec-
tion and the curvature of said control
member. o

11. The improvement in electrical tuning
inductances of the type comprising an in-
ductance element and & member which has
substantially uninterrupted adjusting move-
ment for the purpose of selecting any ore
of a plurality of effective values of induc-
tance, said improvement comprising a con-
trol member having a control portion shaped
according to the plotting of a curve of vari-
ous inductance values of the tuning induc-
tance against various positions of the adjust-
ing member thereof; and a scale calibrated
in accordance with the curvature of said
control member; the adjusting member of
the tuning inductance being arranged under
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.curved control portion
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the control of the curvature of said control
member, the adjusting member and control
member co-operating -in selecting effective
inductance values; and the scale and adjust-
ing member being. arranged and co-operat-
ing to provide indications of the inductance
values at the various positions of the adjust-
ing member which are determined by the
curvature of the control member.

12. The improvement in electrical tuning
inductances of the type comprising an in-
ductance element and a member which has
substantially uninterrupted adjusting move-
ment for the purpose of

said improvement comprising a control
member having a control portion shaped to
the plotting of a curve of various inductance
values of the tuning inductance against va-
rious positions of its adjusting member ; said
of the contro]l mem-
ber and said adjusting member haviag rela-
tive movement co-operating in selecting ef-
fective inductance values of the tuning in-
ductance under the control of said eurved

- member.
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13. The improvement in electrical tuning
reactances of the type comprising two mem-
bers having substantially uninterrupted.ad-
justable relations to one another for the pur-
pose of ‘selecting any one of a plurality of

effective reactance values, said improvement

comprising an actuating device and a con-

trol member having a curved portion shaped
according to the plotting of a curve of va.
rious effeckive values of the tuning reactance
against various positions of the mgvable ad.
justing member thereof; said curved con-
trol member being a part of the actuating
device and its curved portion having a rel-
atively movable engagement with a portion
of the actuating device. :

14. Th
reactances of the type comprising two mem-
bers having substantially uninterrupted ad-

-the curvature of said control
* control -member. being a part of the actuat-
selecting any one of -
a plurality of effective values of inductance,-

‘viding indications of

e improvement; in electrical tuning

Y 4

justable relation with one another for the
purpose of selecting any one of a plurality
of effective reactance values, said improve-
ment comprising a control member having
a_control portion shaped according to the
plotting of a curve of various reactance
values of the tuning device against vari-
ous positions of a movable adjusting mem-
ber thereof; an actuating device for such
movable member of the tuning - reactance;
and a scale calibrated in accordance with
member; said

ing device and its curved portion having
relatively ‘movable engagement with a por-
tion thereof; and the scale and actuating
device being arranged to co-operate in. pro-
the reactance values at
various positions of the adjusting member
determined by the curvature of the control
meniber. - .

15. The improvement inelectrical tuning
reactances of the type comprising two mem-
bers having substantially uninterrupted ad-
justable relation to one
pose of selecting any one of a plurality of
effective values®of the reactance, - said im-

another for the pur-
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provement comprising a control member

having a control portion shaped according
to the plotting of a curve of various react.
ance values of the tuning reactance against
various positions of a movable adjusting
member of the tuning reactance; and an

actuating device for such movable adjusting

member; said curved portion of the control
member being a part of said actuating de-

vice and having relatively movable engage-
ment with a portion .

adjustable member of the tuning reactance
into various positions of adjustment corre-
sponding with various points of the curva-
ture of the control member.

JOHN A. PROCTOR.
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thereof permitting -
movement by ‘the actuating device of the
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