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In radio receivers it is common practice to
einploy three or more tuning condensers,
each of which tunes a circuit, including in-
ductance and the capacity of the condenser.

& In a very familiar type of receiver two stages
of tuned radio frequency amplification are
employed in combination with a tuned de-
tector circuit and two stages of audio fre-
quency amplification. In such a set the in-

16 put or grid circuits of the radio frequency
amplifiers and the input or grid circuit of
the detector are tuned by identical con-
densers. In the usual construction the
shaft of each condenser carries a dial and a

15. knob is provided for each dial; this knob

- usually being constructed as a part of the
dial. . "In such a receiver it will be found that
the second and third dials will read practi-
cally alike for all wave lengths to which the

20 cet can be ltuned but the dial of the first con-
denser will usually not read the same as the
other two dials. The reasons for this are well
understood and need not be discussed here.
In order to simplify the method of finding

25 gtations it has been proposed to interconnect -

by suitable mechanical means the second and
third condensers and thus to tune the re-
ceiver by the use of two hand operative con-
trols and two dials. Attempts have been
made to reduce to reduce the number of con-
trols to a single control by mechanically con-
necting all of the condensers but when this is
done it is necessary to provide a separate
condenser of small capacity and connect this
5 geross the first condenser or in parallel there-
with. In such a set, when the station to
which the set is to be tuned has been found,
the sharpness of the tuning can be improved
by the manipulation of the small supplemen-
tary condenser mentioned.
As is well known, two condensers con-
" nected in parallel are not as efficient as one
condenser having the same capacity as the
two condensers so connected together be-
5 cause of the fact that the supporting strips
or parts of dielectric material used for insu-
“lation and other mechanical parts and fea-
tures employed in the construction of the con-
densers are multiplied and as these parts in-
troduce losses and also add to the minimum
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capacity of the condenser it is very desirable
that the use of a single condenser 1n the first
unit be employed instead of two condensers
in parallel with each other.

One of the objects of the present invention
is to provide an arrangement of controlling
means and indicating means which will en-
able a number of condensers to be adjusted in
tuning the receiver with the same degree of
facility and convenience as would be secured
by the use of one knob and dial but without
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the disadvantages which would result from -

the use of another smaller condenser to vary
the capacity of the first condenser after it
has been roughly tuned. It may be stated in
other language that the object of this inven-
tion is to pfovide an arrangement which will
enable an unskilled person to tune the set to
a desired station with thé utmost facility
and yet permit the manufacturer to incor-
‘porate in the set the desired numnber of tuned
circuits. It is believed that this arrange-
ment provides a means whereby rione of the
electrical efficiency of the receiver need be
sacrificed in order to simplify the tuning
and handling of the set by the user and yet
provides the simplicity in tuning which is
secured by the use of a single knob and, dial.

In a receiver constructed according to this
. . . - =] . N
present invention, there is a single dial but.

there are two controlling knobs and these
knobs may be somewhat removed from the
dial so as to leave the latter free of any knobs
or the like which would obstruct the view or
distract the attention of the operator from the
dial.

In the drawings, in which my invention is
illustrated—

Figure 1 is a front elevation of a panel of
a radio receiver showing a knob and dial ar-
rangement embodying my invention. In this
receiver the tuning condensers are attached
to the rear of the panel as is common practice;

Fig. 2 is a rear elevational view of the
panel showing the rack and pinion mechanism
employed in the dial arrangement forming
the subject-matter of this application, this
view being substantially a section on the line
2—9 of Fig. 3; A ‘

Fig. 8 is a top plan view of the panel and
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the condensers and controlling devices mount-
ed thereon; ’ .

Fig. 4 is a sectional view of the middle tun-
ing unit and the compound indicating device
associated therewith, the section being tak-
en on the line 4—4 of Fig. 3;

Fig. 5 is a front elevational view of the
panel of a receiver in which a double con-
denser is employed in place of two single con-
densers for the second and third tuning units;

Fig. 6 is a top plan view of the same;

Figs. 7 and 8 are views showing the rela-
tive positions of the two parts of the com-
pound indicator with these parts in different

-relative positions, as will be explained herein-

after; . .

Fig.9isa fragmentary top plan view show-
ing a lost motion connection which may be
employed, if desired, to connect the two racks
which connect the compound indicator with
the two tuning elements; \

Fig. 10 is an elevational view of the same;

Fig. 11 is an elevational view of another
form of indicator which may be substituted
for that shown in the preceding figures;

Fig, 12 is a top plan view showing a form
of this invention in which a double condenser

is employed in place of two single condensers.
and a compound dial is located between this

double condenser and the single condenser;

Fig. 13is a sectional view of the line 13—13
of Fig. 125 -

Fig. 14 shows a modified form of indicator;

Fig. 15 is an elevational view of a form of
indicator which may be employed when it
is desired to afford individual contrel for
each condenser instead of interconnecting
two of the condensers to operate from one
knob; and

Fig. 16 is a sectional view on the line 16—16
of Fig. 15.

Referring first to the form of my invention
shown in Figs. 1 to 4, inclusive, it will be seen
that in place of the familiar panel bearing a
multiplicity of dials, I provide a single dial
15 having t{le usual scale 16 extending around
180° of its circumference. Thisdial is formed
with an aperture 17. On the rear of the pan-
el the tuning condensers 18?2, 18 and 18° are
supported in any suitable manner and a shaft
19 for each condenser extends through the
panel as usual. On the shaft 19 of the con-
denser 182 is arranged a knob 20 and on the
shaft 19 of the condenser 18¢ is secured a
knob 21. On the shaft 19 of the middle con-
denser 18" is secured the dial 15. This shaft
has a gear wheel 22 secured thereto and
sleeved on this shaft, but turning loosely
thereon, is another gear 23. These gear
wheels may have metal hubs 24 to facilitate
mounting but the toothed part of the wheel
should be of insulating material. On the
condensers 18 and 18° are secured gear
wheels 25 and 26, respectively. The knob 21,
which is secured on the shaft of the condenser
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18° will, of course, operate this condenser.
This knob also operates the middle condenser
18, this being effected by a connection con-
sisting of a rack bar 27 having teeth 28 on
its lower edge which mesh with the teeth of
the gear wheels 22 and 26. It will be seen then
that the turning of this knob will cause the
dial 15 to revolve and will also cause the con-
denser 18° and the middle condenser 18® to
turn together.

As stated above condenser 18? is provided
with a knob 20 secured on its shaft. Mesh-
ing with the gear 25 on the shaft of this con-
denser are teeth 29 on the lower edge of the
rack bar 30, this rack bar having another
series of teeth 31 on its opposite end which
mesh with the freely turning gear 28 which is
sleeved loosely on the shaft 19 of the mid-
dle condenser, as above stated. It will be

-seen that the turning of this knob 20 will have

no effect upon the condensers 18 and 18¢ be-
cause the gear 23 turns loosely on the shaft
19. This gear 23 has its hub 24 elongated
to extend toward the front of the panel and
connected with this hub in such a way as to
be turned with the gear 23 is a disc 32.

Asthe dial 15 is provided with a sight open-
ing 17, as explained above, it will be seen that
a mark placed upon the disc 32 would be
visible through the aperture 17 in the dial
when the disc is turned to the proper position
io bring this mark into register with the aper-

ure. ‘

It has been found that if the dial is black
with white markings and the disc behind the
dial is also black with a round white spot 33,
this spot may be very distinctly seen against
the black background of the disc and as the
disc is turned back and forth to carry the
white spot past the aperture it is very easily
seen. ' v

In Figs. 7 and 8 the dial and the disc are
clearlyshown. In Fig. 7 the white spot 33 is
out of register with the opening in the dial,
while in Fig. 8 the white spot is nearly in
register with the opening in the dial.

It will be seen that the middle condenser
18" and the condenser 18° are controlled by
one knob 21 and that the position of the dial
15 relative to the mark or pointer 84 on the
panel 35 will show the position of the movable
plates of these two condensers, just as in the
case of the sets in common use. It will be seen
that with the dial arrangement iliustrated, a
compound indicator is afforded, this indicator
showing not only the tuning of the second and
third condensers'but also the tuning of the

first condenser. - The appearance of the white -

spot 33 on the disc 32 through the opening 17
in the dial 15 informs the operator that the
Ieft-hand condenser is tuned to approximately
the same wave length as the other two con-
densers. The white spot will not ordinarily
stand exactly in the center of the opening be-
cause of the fact that the condenser 18 is
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employed to tune the input circuit of the first
tube and this circuit is coupled to the aerial.

- As is well known, the tuning of this circuit is

;1

somewhat influenced by the character of any-
thing which is coupled toit. The antenna and

- the ground connection differ in different loca-

10

25

30

tions and types of installation, but it will be

found that under all conditions ordinarily

met with the white spot will show at least par-
tially through the opening in the dial.

Suitable gnide brackets 36 are provided for
holding the racks 27 and 80 in mesh with
their respective gears. In order to prevent
the knobs 20 and 21 from being revolved so
far as to disengage the ends of the rack bars
from the gears, stops 37 are provided on these
bars which, when brought against the guide
brackets at either end, prevent the bars from
moving further and the knobs from being
turned. . _

Suppose now it be desired to tune in a sta-
tion which is known to correspond to the num-
ber 70 on the dial, as shown in Fig. 8; the
knob 20 will be turned until the numeral 70
registers with the mark 34 on the panel. The
knob 21 will then be turned until the white
spot appears through the opening in' the dial.
The station will then be heard in most cases
unless it should be very distant or weak. The
tuning may then be sharpened to improve the
quality or volume by moving the knob 21
slightly one way or the other.

In Figs. 5 and 6, I have shown this inven-

_tion applied to a receiver in which the second

40

60

and third condensers are replaced by a double
condenser 38, that is, a construction in which
the two condensers are built as a single unit
and the two sets of rotor plates 39 mounted
on a single shaft 40. Such condensers are well
known and need not be described in detail. In
this form of my invention, the single con-
(lenser 41 has a knob 42 secured on its shaft 43
and a gear wheel 44 is also secured on the shaft
43 of the condenser 38 behind the panel 45. A

5 rack bar 46 connects this gear wheel to an-

other gear -wheel 47 loosely turning on the
shaft 40 of the double condenser 38. This
freely turning gear wheel 47 carries the disc
392 with the white spot 33 and the shaft 40 of
the double condenser 38 has secured thereon a
dial 15 with a sight opening 17 as in the form
previously described. This shaft 40 also car-
ries a knob 48 in front of the dial 15 by which
the double condenser may be turned. It will

he seen that the method of tuning a set em-

ploying this construction, is exactly the same
as that in which three separate condensers are
arranged on the back of the panel. In the
case of the double condenser, however, the
knob 48 and dial 15 may be combined as
shown in Figs. 5 and 6. )

If desired, means may be provided where-
by the white spot on the disc will be kept al-
ways in view through the opening in the dial.
When such a construction is employed, the
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turning of either of the two knobs will move
all of the condensers. After the dial has been
moved to the desired position after tuning
in a particular station, the left-hand knob
may then be adjusted to sharpen tuning. In
this case, the amount of movement of the left-
hand knob, independently of the dial and
right-hand knob, will be limited and may be
sufficient to provide differential tuning be-
tween the first circuit and the others.

In Fig. 9, a method of coupling the rack
bars 27 and 380 together for this purpose is
shown. One of the bars 27 has formed there-
in a slot 49 into which projects a pin 50 which
is secured in the other bar 80. It will be ob-
vious that if either knob be turned slightly,
the rack bar geared thereto will move a short
distance when the pin 50 on the one bar will
reach the end of the slot 49 in the other bar
and this other bar will then be caused to
move with the first bar and the condensers
will all turn together.  This lost motion con-
nection may be made in various ways but a
satisfactory way is that shown which con-
sists of the slot and pin construction just de-
scribed. : ' '

In some cases it may be preferred to use a
pointer instead of a dial, this pointer work-
ing over a scale which is attached to the panel.
In Fig. 11 such a construction is shown. In
this case the shaft 51 of the condenser car-
ries a pointer 52 which travels over the fixed
scale b3 as the condenser is turned. This
pointer 52 is formed with an opening 54
through which may be seen another pointer
55 which may be connected by means of a
rack and loosely mounted gear to an adjust-
able knob 56, just as the disc 32 is connected
in the forms previously described. It will be

‘seen that this pointer 55 can be observed

through the opening 54 in the large pointer
52 and by this means the location of the left-
hand condenser operated by the knob 56 with
respect to the other two condensers can be
readily determined. If the small pointer 55
stands about midway between the ends of the

opening 54 in the large pointer, this would in- -

dicate that the individually adjustable con-
denser stands in about the same position as
the two jointly adjustable condensers.

In some cases it may be thought desirable
to employ a twin condenser in place of a sec-
ond and third condenser and to separate the
indicator from both of the knobs. Fig. 12
shows such an srrangement and it will be

seen that this arrangement differs from that’

shown in Fig. 6 in that in Fig. 6 the knob
48 is secured to the shaft of the double con-
denser in front of the dial 15. In Fig. 12
the indicator dial 57 is carried by a shaft 58
which may be supported on the panel by a
bearing bracket 59. The shaft 58 has fixed
thereon a gear wheel 60 and a dial 57 is like-
wise rigidly secured to the shaft so as to turn
with it and the gear 60. . This gear is moved
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by a rack 61 which meshes with a gear fixed
on the shaft of the double condenser 62 and
the dial 57 thus indicates the position of the
double condenser. Loosely sleeved on the
shaft 58 is another gear wheel 63, the hub of
which extends forward through the panel and
carries the disk 64, similar in all respect to
the disc 82, previously described. The spot
65 on the disc is visible through the opening
66 formed in the dial 57. The gear 63 is

gear on the shaft of the condenser 68. It will
be seen that the operation of tuning the re-
ceiver is exactly the same in this case as in
the case of the receiver shown and described
in connection with Figs. 1 to 4, inclusive.

. Referring to Fig. 14 it will be seen that the
scale 69 is attached to the panel 70 and the
dial 71 has engraved thereon an arrow 72
which may be brought into registry with any
of the numbered points on the scale. In
place of the disc 32 carrying the white spot
33 there may be employed a pointer 78 which
may be observed through an opening 74 in
the dial 71. In order that the position of this
pointer with respect to the dial may be seen
at all times, a series of small openings 75 may
be formed in the dial. This enables the op-
erator of the set to krow in which direction
to turn the knob to bring the pointer opposite
the opening 74.
© Referring to Figs. 15 and 16, the form of
my invention shown is adapted for a receiv-
ing set in which the three tuning condensers
wre to be individually controlled. In this
form the middle condenser has its shaft 76
provided with a knob 77 and pointer 78, the
knob and pointer being constructed as a unit.

‘Behind this pointer are two discs 79 and 80,

each bearing a mark such as an arrow-head
and these arrow-heads are visible through an
opening 81 formed in the pointer 78. Sleeved
upon the shaft 76 and turning locsely there-
on is a gear wheel 82, the hub of which ex-
tends through the panel and carries the disc

© 79. Sleeved upon the hub of this gear and

turning loosely thereon is another gear 83
which extends through the panel and car-
ries on its forward end the second disc 80.

The pointer 78 is provided with a scale 84
with the divisions of which the pointer on
the disc 80 may be made to register. The
pointer 78 also carries a mark 85 with which
the arrow-head on the disc 79 may be made
to register.

The operation of tuning a radio receiver
having this form of indicator is as follows:

The knob 77 is grasped by the right hand
of the operator and turned to bring the
pointer 84 to the proper point on the scale
86, and the knob of the right hand condenser
is then turned toc bring the arrow-head on
the dise 80 to the proper point on the scale
84. The positions of the pointer 84 with re-
spect to tEis scale 86, and of the arrow-head
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on the disc 80 with respect to the scale 84 will
always be the same for a given wave length
regardless of the type of antennz employed,
but this is not true in regard to the position
of the disc 79 with respect to the mark 85.
For this reason the tuning of the left hand
condenser will not always be accomplished
by bringing the arrow-head on the disc 79 ex-
actly into registry with the mark 85, but the
arrow-head will always be visible through the
opening 81 in the pointer. The final step in
the tuning is; therefore, to turn the knob of
the left hand condenser until the arrow-head
on the disc 79 shows through the opening 81
in the pointer, and to find the point at which
the greatest volume or purest quality of tone
is obtained. :

T claim:
1. In a radio receiving set, a front panel,
two independently adjustable elements

spaced with respect to each other longitudi-
nally of said panel which should occupy defi-
nite positions relative to each other for selec-
tive wave length reception; two movable in-
dicator members, means for connecting said
indicator members with said adjustable ele-
ments respectively, said indicator members
being located near enough together so as to
be conveniently observed together, the path of
meovement of the two indicator members be-
ing such that their relative positions indicates
the relative position of the adjustable ele-
ments, and a fixed index cooperating with
one of said movable indicator members to
indicate the absolute position of one of said
adjustable elements.

2. The combination with a front panel and
two tuning units spaced with respect to each
other longitudinally of the panel, of a mova-
ble indicator provided with a scale for show-
ing the position of one of the tuning units,
and movable means for showing the position
of the second tuning unit, said means reading
on the movable indicator and mechanical con-
rections between said movable means and
said second tuning unit.

3. In a radio receiving set, the combination
with two tuning elements rotatably mounted
to turn about different axes respectively, one
of which comprises a condenser having a ro-
tatable shaft, of indicating means for show-
ing the position of said tuning elements com-
prising an indicator member mounted on said
condenser shaft, a sleeve rotatable on said
shaft and connected with one of said tuning
elements and an index mounted on said sleeve.

4, The combination with a frent panel and
two tuning units spaced laterally with re-
spect to each other longitudinally of said
panel, of two movable indicators, one behind

the other, one of said indicators being pro-.

vided with a scale whereby the position of
the tuning unit to which it corresponds may
be ascertained, the other indicator showing
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the position of the other tuning unit”and
reading upon the first indicator.

- 5. In a radio receiving set, the combina-
tion with a front panel and two tuning ele-
ments spaced with respect to each other lon-
gitudinally of said panel, of a compound in-
dicating device comprising two movable in-
dicating elements adjacent each other, the
relative position of which indicates the rela-
tive position of the tuning elements, said two
movable indicating elements being provided
with a lost motion connection therebetween
whereby they may be roughly adjusted collec-

tively and finally adjusted individually. -

6. In a radio receiving set, the combina-
tion with two rotatable tuning elements, of a
lost motion transmission between said tuning
elements, whereby they may be roughly ad-
justed collectively and finally adjusted indi-
vidually, said transmission comprising a pair
of racks having a lost motion connection with
each other and a pair of pinions rotatable
with said tuning elements respectively, and
meshing with said racks, respectively.

7. In a radio receiving set, the combination
with a front panel and two tuning elements
spaced with respect to each other longitudi-
nally of said panel, of a compound indicat-
ing device comprising two movable indicat-
ing elements adjacent each other, the relative

position of which indicates the relative posi- .

tion of the tuning elements, and a fixed indi-
cating device cooperating with one of the
movable indicating elements to indicate the
absolute position of one of the tuning ele-
ments.

8. In a radio receiving set, two condensers
mounted to rotate about parallel axes, re-
spectively, a shaft on which one of said con-
densers 1s mounted, an indicating member
mounted on said shaft to turn therewith, a
sleeve on said shaft rotatable independently
of said shaft, a second indicating member
rotatable with said sleeve, and transmission
between the other condenser and said sleeve
whereby the indicating member on said sleeve
will indicate the position of said other con-
denser.

9. In a radio receiving set, two manually
operable rotatable members, two rotatable
tuning elements controlled by said members
respectively, two indicating members for in-
dicating the position of said tuning elements
respectively, and located so close together
that they can be read simultaneously with
ease, said manually operable members being
so remote from said indicating members that
the hand of the operator in tuning does not
obstruct a view of the indicating members,
said manually operable members being spaced
laterally witlz respect to each other sufficient
to permit the operator to operate them simul-
taneously with the right and left hand, re-
spectively.

10. In'a radio receiving set, two manually

5

operable rotatable members, two rotatable
tuning elements controlled by said members
respectively, two indicating members for in-
dicating the position of said tuning elements
respectively and located so close together that
they can be read simultaneously with ease,
said manually operable members being so re-
mote from said indicating members that the
hand of the operator in tuning does not ob-
struct a view of the indicating members, said
manially ‘operable members being spaced
laterally with respect to each other sufficient
to permit the operator to operate them simul-
taneously with the right and left hand, re-
spectively, and monnted on opposite sides of
said indicating members.

11. In a radio receiving set, a front panel,
two manually operable rotatable members,
two rotatable tuning elements controlled by
said members respectively, two indicating
members for indicating the position of said
tuning elements respectively, and located so
close together that they can be read simul-

"taneously with ease, said manually operable

members being so remote from said indicating
members that the hand of the operator in tun-
ing does not obstrect a view of the indicat-
ing members, said manually operable mem-

‘bers being spaced with respect to each other

longitudinally of said panel. .
12. In a radio receiving set, the.combina-
tion with-a front panel and two tuning ele-
ments spaced with respect to each other longi-
tudinally of said panel, of a lost motion
transmission between said tuning elements,
whereby they may be roughly adjustable col-
lectively and finally adjustable individually,
said transmission comprising a pair of arms
for respectively operating said two tuning’
elements, said pair of arms having a lost mo-
tion connection with each other. '

In witness whereof, I have hereunto sub-
scribed my name.

CHARLES L. HOPKINS.
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