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Our invention relates to radio receivers of the
type in which a scale and marker are provided,
the marker being moved by the movable element
-used to tune the receiver. It is a primary ob-
ject of our invention to effect certain improve-
ments in the tuning device for such receivers.

It is customary in radio receivers to provide a
tuning indicating system which usually consists
of a marker movable rectilinearly in unison with
the rotary movement of g shaft used for effecting
tuning of the receiver circuits. A cord attached

" to the marker has several turns wrapped around
the shaft and one end affixed to a rotatably
_mounted drum. The other end of the cord is at-
tached to a different point on the drum through
a helical spring which provides tension in the
cord. Certain difficulties have been encountered
in the past due to changes in the length of the
cord caused by stretching of the cord or moisture
absorption. In addition, difficulty has been en-
countered in preventing slippage beftween the
shaft of the tunable element and the cord wrapped
therearound. -
. It is an object of our invention to provide a
new and improved type of spring for tuning mech-
anisms of this type in which a substantially uni-~
form tension is provided over a wide change of
.length of the indicator cord.

It is still another object of our invention to
provide a new and improved tension spring for
a radio tuning and indicating mechanism which
may be easily and cheaply manufactured and
which reduces the time required for assembly in
the manufacture of a radio receiver.

The features of our invention which we believe
to be novel are set forth with particularity in the
appended claims. Our invention itself, however,
both as to its organization and method of opera-
tion, together with further objects and advan-
tages thereof, may best be understood by refer-
ence to the following description taken in con-
nection with the accompanying drawing in which
Figs. 1-3 are elevation views illustrating one form
of our invention in assembled and unassembled
condition, and Figs. 4-7 illustrate modifications
of the spring construction of Fig. 1.

Referring to Fig. 1, there are shown the essen-
tial elements of a dial cbrd arrangement of a
radio receiver. In such a receiver, it is customary
to employ a scale | which indicates either fre-
quency or wavelength of the station to which the
receiver circuits are tuned and a cooperating
marker or indicator 2 which it is desired to move
_simultaneously with the tuning of the receiver
:eireuits to indicate the frequency or wavelength
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to which these circuits are tuned. The usual
superheterodyne receiver employs a plurality of
condensers (not shown) which usually consist
of fixed or, stator plates and movable or rotor
plates, all of which may be mounted on a shaft
3. Likewise mounted on the shaft 3 is a drum
or pulley 4 having a recess 5 in its circumferen-
tial surface. The recess 5 may be formed, for
example, by flange 6 which is attached to the
drum 4 near its periphery. The drum 4 is pro-
vided with a centrally positioned hub 71 which
surrounds the shaft 3 and which, according to
our invention, is utilized in a manner to be pointed
out later. _ )

The drum is likewise provided with a pair of
tabs 8, 9 which may be formed by incomplete
punchings of the web of the drum 4. A cord
10, which is attached to the indicator 2 has one
end formed into a loop Il which is slipped over
the tab 8. The cord 10, after attachment to
the indicator 2, is passed around one or more idler
pulleys {2 and then formed usually as one and
one-half turns 13 around a shaft 14 which is pro-
vided for operating the tuning mechanism of the
receiver. The shaft i4 may be provided, if de-
sired, with a recessed portion 15 to accommodate
the turns of the cord 10 and prevent them from
moving longitudinally of the shaft i14. The cord
ip is then returned to the drum 4 and passes
through an opening i6 provided in the flange 6.
To prevent cutting of the cord, the sides of open-
ing 16 may be provided with rounded surfaces
{1. The other .end of the cord is attached to a
tension spring 18. )

The spring .18 may be formed of a spring wire

formed of any suitable material, such as steel,

the wire preferably being round in cross-section.

‘The spring 18, as illustrated, comprises a flat

coil spring of two turns 19, 20 having a diameter
larger than the diameter of the hub 1, the axis
of the coil being substantially perpendicular . to
the web of drum 4. One end of the spring 18 is

.formed as a small hook 21 which extends in a
~direction normal to the web of the drum 4. A

45

straight portion 23 proceeds from the hook end
21 to form a small loop 24 which engages the tab

.9 and retains the spring 18 pressed against the

50

-web of drum 4. The opposite end of the spring

is' likewise provided with a larger hook 25 which
is attached to a long-arm portion 26 connected
to the loop 20. The cord 10, at the end opposite
the end il, is provided with a loop 27 which is

-adapted to be engaged by the hook 25.

It -will be noted that the straight portion 23
of the spring engages one surface of the hub 1,
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the opposite surface being engaged by the two
loops 19, 28 to prevent movement of the spring
18 longitudinally of shaft 3. The arm 26, on
the other hand, is spaced from the hub 1 so that
it operates as a long, flat spring attached to a
coil spring, the combination producing substan-
tially constant tension for a large movement of
the hookiend 25. : :

In Fig. 2, the spring {8 is shown in its unflexed
position when the cord 10 is not attached thereto
and the coil spring portion is unwound. In this
unflexed position, the spring is retained in cen-
ter position by means of the tab 9 which keeps the
loop 24 on one side of the spring close to the ‘web
of the pulley 4. In this unflexed position, the tab
9 likewise operates as a stop for the long arm 26.

In Fig. 3, we have shown the spring 18:infully
wound or flexed condition with the large hook 2§,
at one end of the spring, engaging the small hook
21 at the opposite end. In forming the spring,
it is wound and -assembled substantially :in the
-condition shown in Pig. 3. Thereafter, the loop
formed Dy -the parts 23, 24 is passed under the
‘tab -9 -and the -turns 18, -20 and part 23 located
-on -opposite -sides of hub 1. When it is desired
‘to attach an indicator cord to-the tension device,
‘the loep 21 is aftached to hook 25 -and hook 25
is-released from hook 21 to exert full tension on
‘the cord.

Tt ‘is -apparent from a comparison of Figs. 2
and 3 that the hook -end 25 moves through ‘a
large arc, the total movement of the hook being
-greater ‘than ‘the radius of the drum 4. It has
been found that the tension throughout -this arc
remains :substantially constant. Accordingly,
-‘congidering again the structure of Fig. 1, it is ap-
parent that the cord 10 may stretch to consid-
-erable extent because either of breakdown of the
fibers -or ‘moisture absorption without any sub-
-stantial decrease in the tension on the cord. As
a result, -our improved tension device provides a
substantial margin of safety against slipping of
‘the cord on the driving shaft.

In Fig. 4, there is-shown a modification of ‘the

spring -structure of Figs. 1-3. The straight por-

tion 23 -of the spring structure lies against the
web of the:drum and the small hook -21 at the
-end of the:straight ‘portion is directed outwardly
from the ‘web-of the drum. Thus, the straight
portion 23 lies between the web of the drum and
the flat coil portion comprising the turns 19, 20.
“The arm portion 26 thus is the outermost part of
the spring -assembly and, in the position shown
in Fig. 4, there is no initial torsion in the .coil
-portion of the spring. End 1l of the cord 0 is
shown as:engaging the hook 21 and the other end
-as'being formed in a loop hanging loosely within
‘the drum and which may be engaged by.the hook
25 at the end-of arm 26. .Aliernatively, both of
‘the loops at the end of the cord 10 may be slipped
on the hook 25 to increase the amount of stretch
which is permitted in the cord without reducing
the tension furnished by the spring arrangement.
‘One of the advantages of this particular con-
struction is :that a straight pull is provided and
‘the:cord is not snubbed against the rounded edge
-of opening 16 so that there is-increased tension
in the.cord. Also both ends of the cord.are-at-
tached ‘to the tension device so that there is a
still :greater tension.in the 'cord. This construe-
tion greatly facilitates the attaching of the cord
to the spring ‘or tension device in ‘those receiver
sets where, because-of size-of the drum 4 or other
‘space factors, the stringing operation is other-
wise difficult.
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In Fig. 5, we have shown a modification in
which our torsion spring is applied to a drum or
pulley having an apertured web. . Thus, the pulley
28 is provided with a plurality of apertures 29
formed by four arms 36 which extend outwardly
from the hub 7 toward the rim of the pulley. The
torsion spring is similar to that shown in Figs. 1-3
with the exception that the straight:portion 23 is
provided with a hook 31 which is adapted to pass
under one of the arms 30 and extend upwardly on
the opposite side thereof. At this point, it is en-
gaged by the hook25.

Still another modification is shown in Fig. 6
which “illustrates our torsion spring applied to a
different type of pulley 32 having a plurality of
‘holes or apertures 33 in the web thereof. An ad-
ditionsl aperture 34 is provided adjacent the
aperture 33 closest to the opening (6 in the pe-
riphery ‘of the pulley. In this modification, the
straight portion 23 has its hooked portion 31 ex-
4ending into ‘the -aperture 33 adjacent the-open-
ing 6 and projecting outwardly throughthe small
‘aperture34. The'end.of the hook 31:thus‘is-avail-
able for ‘receiving ‘the -hook 25 at the-end of ‘the
long -arm ‘26 to facilitate attachment -of -a ‘cord
tothe-torsion:spring.

“In‘Fig. 7, we have shown-still another modifica-
tion -of our ‘tersion -spring -which ‘is ‘particularly
-adapted for -use-on very-small -pulleys. In Fig.-7,
awhile for 4llustrative ‘purposes -the -pulley 35 *has
‘been shown-as-almost ‘the size as-shown:inthe re-
‘maining -figures, 41 -actual ‘construction the di-
ameter of the ptlley 35 is less than-one-half that
‘of the pulleys shown in‘the other figures. In-such
-a -small pulley -or drum -t 4s not-suitable to'use-a

“flat -coil -spring which surrounds :the -hrub 7, for it

is-difficult to-get-sufficient length for the long-arm
26 which is -attached to ‘the ‘coil -portion -of the
-spring. Accordingly, the-spring +in ‘this-modifica-
‘tion ‘has a-flat-coil -part which ‘is constituted-by-a
-single ‘turn 36 -which lies ‘between the -hub'7-ahd
the -flange -part 5 -of the-pulley. :One-arm 37 -ex-
tends inwardly from the turn 36 and is-provided
with a ‘hook 38 which -is -engaged by the tab 9
formed -in -the -web-of ‘the pulley. The long -arm

9 -96.extends from the opposite-end of the coil3§-and

thethook 25-movesthrough-a distanece-of the:-order
of the radius of the pulleysimply-through the-un-
winding-action-of the-coil-portion-386.

An important-advantage -of -our improved- ten-

-sion device for -radic receiver ‘tuners:is that ‘the

-e0il ‘portion -of -the ‘tension device ‘operates
‘through “a long ‘lever-arm-so that -a -substantially
uniform tension‘is provided over-a-wide-range-of
-movement -of -the ‘hook -at -the -end -of -this dever
-arm. -Asa result, -a considerable change in the
length of -the cord ‘for -the receiver tuning -device
‘is permitted ' without -any -substantial reduction
‘in the tension-applied-to that cord.

Another advantage of cur -improved “tension
device is that it greatly iacilitates the attaching
of ‘the cord to-the spring or-tension ‘device. The
-device ‘is so consfructed that the cord may ‘be
dttached o the ook at ‘thée end of the long
lever arm while this ‘hook ‘is engaged by a ré-
taining means such as the end 21 -or 31 -at the
opposite end of the gpring. Thereafter, simply
by slipping-the hook 25 off of the end 2{ or 34,
+fill “tension “is ‘immediately applied to ‘the-cord.

While “the ‘invention ‘has been described by
‘reéference -to -a particular -embodiment thereof,
‘it will “be understood that numerous modifica-
‘tions ‘may be -made -by those skilled in -the -art
‘without departing #rom:the invention. “We there-

%5 fore-dim in the -appended claims. to -cover :all
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such equivalent variations as come within the
true spirit and scope of our invention.

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

1. In combination, a pulley having an aperture
in the periphery thereof, a cord wound on said
pulley and having an end extending through said
aperture, means for applying tension to said
cord comprising a spring mounted within said
pulley and comprising a resilient coil having
an axis substantially parallel with the axis of
said pulley, and g pair of arms extending from
the periphery of said coil, one of said arms being
fixed relative to said pulley, said end being con-
nected to the other of said arms, and said other
arm being movable for a distance of the order
of the radius of said pulley to maintain a sub-
stantially constant tension in said cord through-
out said distance.

2. In an indicator of the type having a movable
marker and a cord attached to said marker for
effecting movement thereof, a drive mechanism
comprising a shaft having a drum mounted
thereon, said drum having a projecting hub ex-
tending along said shaft, said cord being wound
on said drum and extending through an aper-
ture provided in the periphery thereof, a flat
coiled spring mounted within said drum and
having one end thereof attached to the web of
said drum, said spring surrounding said hub and
having an integral arm portion at the other end
extending substantially tangentially from the
coiled portion thereof, said arm portion being
movable over a distance substantially equal to
the radius of said drum by winding of said coiled
portion around said hub, and said cord being
attached to said arm, whereby said cord is placed
under tension.

3. In an indicator of the type having a recti-
linearly movable marker and a cord attached to
said marker for effecting movement thereof, a
drive mechanism comprising a shaft, a drum
mounted on said shaft having an aperture in
the periphery thereof, said drum having a pro-
jecting hub extending along said shaft, said cord
having one of its ends secured at a substantially
fixed position relative to said drum and being
wound on said drum, a flat coil spring arranged
within said drum, means for maintaining one
end of said spring in fixed position relative to
said drum, said spring surrounding said hub
and having an integral arm portion at the other
end extending substantially tangentially to the
coil portion thereof, the other end of said cord
extending through said aperture and engaging
said arm, whereby said cord is placed under
-tension and movement of said marker may be
effected by rotation of said drum.
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4, In a cord drive for an indicator, the com-
bination comprising a shaft, a drum mounted
on said shaft, said drum having an aperture in
the periphery thereof, a cord of said drive being
wound on said drum -and extending through
said aperture, a coil spring surrounding said
shaft and having an axis substantially patrallsl
with the axis of said shaft, one end of said
spring comprising an arm formed integral with
the coil portion thereof and extending outwardly
from said portion, said cord being attached to
the end of said arm whereby tension is estah-
lished in said cord by said coil spring.

5. In a cord drive for the tuning indicator of
a radio receiver, the combination comprising a
shaft, a drum mounted on said shaft, said drum
having an aperture in the periphery thereof,
a cord wound on said drum and extending
through said aperture, and means for establish-
ing tension in said cord comprising a resilient
member coiled about said shaft, said member
having an arm-formed integral therewith, and

. said cord being attached to said arm, said arm
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being movable through a distance substantially
equal to the radius of said drum through the
unwinding action of said resilient member.

6. In a cord drive for the tuning indicator
of a radio receiver, the combination comprising
g shaft, a drum mounted on said shaft, a spring
comprising a coiled portion encircling said shaft
within said drum and arranged to have the axis
thereof substantially parallel with the axis of
said shaft, said spring having a pair of arms
projecting outwardly from the coiled portion
thereof :and lying on opposite sides of said shaft,
said spring being wound through movement of
said arms, said arms having engaging means at
the ends thereof for selectively retaining said
spring in wound condition, and said cord being
attached to said engaging means.
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