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2,405,277 

TUNING APPARATUS 

Elmer O. Thompson, Grasmere, N. Y., assignor to 
Philco Radio and Television Corporation, Phil 
adelphia, Pa., a corporation of Delaware 

Application December 2, 1943, Serial No. 512,646 
(C. 178-44) 10 Claims. 

This invention relates to a novel mechanism 
for effecting periodic Wariation of an electric cir 
cuit element, particularly for use in tuning high 
frequency signaling apparatus. It is sometimes 
desirable to effect periodic variation of an elec 
tric circuit element, e. g. a resistor, inductor, tun 
ing condenser, tuning cavity, or the like. One 
such instance is the tuning of high frequency 
Signaling apparatus employing a cavity resonator. 
When it is desired to tune a cavity resonator, 
Sometimes referred to as an 'echo box,' to a 
certain wave length or frequency of a signal from 
a distant Station, the proceSS of covering a given 
range of wave lengths or frequencies requires 
careful manipulation of the adjustable element 
or diaphragm to avoid passing by the Station, 
particularly When sharp tuning or close adjust 
ment is required. In order to cover the Whole 
range within a reasonable and practical time, the 
Sweep Over the range must be at a regulated rate 
calculated to cover the range in the predeter 
mined interval. Furthermore, to avoid passing 
a given frequency or wave length at a time when 
no signal is coming in, Some repetition of the 
movement of the adjustable element or dia 
phragm by vibratory or limited reciprocatory 
movement is desirable While the main Sweep is 
continuing. 

It is an object of this invention to provide novel 
mechanical means to effect periodic Wariation of 
an electric circuit element, and more particularly 
to provide a mechanism to move the adjustable 
element of a tuning device, Such as a Cavity 
resonator, over the full range of frequencies 
within the capacity of the tuning device and to 
repeat the movement through adjacent frequen 
cies several times while the device is being tuned 
from one end of its range to the other. 
Another object is to provide mechanical means 

of the foregoing type. Which employs Only one 
notor. 
Another object is to provide mechanical means 

of the foregoing type in Which it is p0SSible to 
partially disable or deactivate the apparatus 
when the signal frequency or Wave length is 
reached so as to stop the over-all movement but 
maintain the Subsidiary or Vibratory movement 
at the tuning-in position. 
Other objects and advantages Will appear as 

the invention is described in connection. With the 
drawing. 
In the drawing, the single figure is a Side view, 

partly in elevation and partly in Section, of ap 
paratus embodying the invention. 

Referring to the drawing, a base or frame 0: 
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of flat rectangular or any other Suitable form 
and construction Supports a cavity resonator 2, 
which is representative of an electric circuit ele 
ment to be varied. This resonator comprises a 
box-like enclosure 3 and a movable diaphragm 
4, the movement of which varies the length and 
Volume of the enclosure Or cavity. 
In accordance With the present invention, a 

novel mechanism is provided to impart two mo 
tions to the diaphragm, One a relatively slow re 
ciprocatory motion of predetermined amplitude 
and the other a rapid reciprocatory motion of 
Smaller amplitude. This mechanism is mounted 
upon a slidable structure or Sub-base 6, whose 
exact form may vary as requirements of Service 
dictate. Conveniently, it may comprise a wide 
bar or plate member 8 slidable Within guides 2 
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conveniently formed or mounted upon and ex 
tending upward from the main base 0. Extend 
ing upward from the sub-base is a pedestal 22 
Supporting a reversible direct current motor 28 
which may be of the permanent field type. The 
motor may be controlled by a reversing Switch 
shown Schematically at 25. On top of the mo 
tor casing or, if preferred, as an extension of the 
pedestal 22, is a guide block 26 having a guide 
way or passage for a slidable bar 28 on the end 
of which the diaphragm 4 of the cavity res 
onator is mounted. 

For the purpose of Vibrating the diaphragm 
rapidly, say at the rate of 200 Oscillations per 
minute, Within a short travel, for example 64'', 
a train of gears and an eccentric arrangement 
are provided as follows: On the shaft of the motor 
is mounted a Worm gear 30 driving a spur gear 
32 keyed to a shaft 34 whose ends are supported 
in bearings in parallel standards, such as 36, ris 
ing from the slide or Sub-base i8. Also keyed 
to the shaft 34 is an eccentric 38 engaging in 
One end of a link or connecting rod 49, the oppo 
site end of which is pivotally connected by a pin 
42 to the sliding bar 28. It will thus be seen 
that as the motor rotates, its Worm gear 3 will 
rotate the Spur gear 32 and shaft 34 with eccen 
tric 33 to cause reciprocation of the link 43 and 
sliding bar 28 and thereby vibrate the diaphragm 
4 within a limited range or space, for example 
64''. This vibratory action Will continue so long 
as the motor runs and Will take place Whether 
the motor runs for Ward or in reverse direction. 

In order to move the Sub-base or slide f8 
and thus to cause movement of the diaphragm 
throughout its entire tuning range in the cavity 
reSOnator, a Small spur gear 50 is mounted upon 
and keyed to the shaft 34 and meshes with a 
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large gear 52. Gear 52 is loosely mounted Oin a 
shaft 5 journalled in supporting arms 64 rising 
from the slide or sub-base 8. A circular receSS 
is provided in the face of the large gear 52 to 
accommodate an over-running clutch mecha 
nism comprising a conventional ratchet-shaped 
clutch member 54, into whose peripheral recesses 
are located clutch balls 56, so that as the gear 
52 runs in the direction of the arrow (clockwise), 
clutching Will take place by reason of the move 
ment of the balls 56 in well-known fashion to 
cause the clutching member 54 to rotate clock 
Wise. The clutch parts may be enclosed by a 
plate (removed) attached over the face of clutch 
gear 52. 
mounted upon the shaft 5 to rotate it and a 
Small gear 58, which is also mounted upon and 
keyed to the shaft i?. Meshing with the small 
gear 33 is a large gear 6, keyed to a shaft 62 
Which is or may be journalled in the mid-portion 
of the Supports 64. 

In order that the rotation of the shaft. 62 shall 
cause novement of the slide or Sub-base 3, an 
eccentric 66 is keyed to and rotates With the shaft 
and engages in One end of a connecting link 88.25 
whose other end is pivotally connected by a pivot 
pin to a fixed adjustinent bar 2. The adjust 
ment bar 2 passes through...an aperture formed 
in an extension 6 of the main base or franne 
and is adjustably Secured by a set screw 28, in 
order that the travel range of the slide or sub 
base may be shifted relatively to the main base 
and thereby shift the tuning range of the cavity 
resonator. 

Froin the foregoing, it may be observed that 
upon rotation of the notor in a direction to cauS8 
counterclockwise rotation of the gear 32 the shaft 
38 and Small gear. 55) will also rotate counter 
clockwise to cause clockwise rotation of the gear 

and engagement of the overrunning clutch. 
iiius, the shaft. S. and gear 53 will rotate clock 
wise, causing counterclockwise rotation of the 
gear 63 and eccartric 63. The movement of the 
eccentric will, of course, cause movement of the 
side or sub-base 8 within a range equal to the - 
throw of the eccentric 68. 
ASSuming that the cavity resonator forms part 

of a signal receiver, the movement of the slide 
or Sub-base aind the corresponding noverinent of 
the diaphragm 3 will cause the tuning of the 
cavity resonator to be varied Over a predetermined 
range; and Wien an incoming Signal is detected, 
the notor rnay be stopped at the desired position. 
IoWever, when sharp tuning is required, as is 
often the case, it is desirable that the diaphragi: 
tria. We a vibratory innovement. ii) Order to detect, 
signals which innight otherwise be missed. Ihus 
as the diaphragm is moved through its tuning 
range, it is vibrated by the action of the ec 
centric 38. 
The apparatus lends itself to use in connection 

With automatic tuning arrangementS in the re 
Spect that, when the Signal is heard, raeais (not 
shown) may be provided for automatically Stop 
ping or reversing the motor. 

In case of motor reversal (e. g. by operation of 
switch 25), the vibratory action of the diaphragm 
will continue while the overall movement will 
have terminated by reason of the overrunning 
clutch causing cessation of the movement of the 
slide or Sub-base 3. 

Desirably, a brake or friction arrangement (not 
shown) may be added to or incorporated in the 
apparatus to act. When the motor. Current is cut 
off so as to stop the movement of the slide or 

The clutching member 54 is fixedly 
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4. 
sub-base immediately. Preferably Such brake 
will act upon the shaft 5i So as to also prevent 
reverse rotation of that shaft. 
Although the operation and structure of a de 

vice embodying the principies and functions of 
the invention may be clearly understood from 
the foregoing description of the diaWing, it Will 
be understood that the invention is not limited 
to the specific application illustrated, and that 
nihany modifications within the scope of the in 
vention will occur to those skilled in the art. 

I claim: 
i. A tuning apparatus for high frequency Sig 

nailing systems, comprising a tuning device have 
sing a tuning element movable over a predeter 
mined range, notor-driven means for moving Said 
element, over its said range, means powered from 
said motor-driven means for imparting limited 
subsidiary vibratory movement to said element 
during its over-all Imovement by Said first means, 
and means to Stop at will the Over-all movement 
of said, element while continuing the Vibratory 
action of Said eleinent. 

2. A tuning apparatus for high frequency Sig 
naling Systems, connprising a turning device haW 
ing a turning element movable over a predeter 
mined range, motor-driven means for moving Said 
element over its said range, means powered from 
said motor-driven means for imparting limited 
Subsidiary vibratory movement to Said element 
during its Over-all Inovenient by Said first means, 
and neals including all Overrunning clutch to 
stop at will the over-all noVement of Said ele 
ment and to continue itS. Vibratory action. 

3. A tuning apparatus for high frequie:acy sig 
naling Systems, comprising a tuning device having 
a tuling eleinent. In OVable Over a predetermined 
range, a driving motor, means driven by Said 
inotor for inowing Said element over its said range, 
and means including a unidirectional clutch driven 
by Said notor for in paiting limited Subsidiary 
vibratory notion to said element during its over 
all novelinent by said first means, Said motor be 
irig reversible at will to stop the Over-all move 
inent and to continue the Subsidiary vibratiol 
of Said element, 

4. A tuning apparatus for high frequency Sig 
naling Systems, comprising a tuning device hav 
ing a turning element movable over a predeter 
mined range, motor-driven means for triloving 
said element over its said range, means poWered 
from said motor-driven means for in parting 
limited subsidiary vibratory Inovement to Said 
element during its over-all movement by Said 
first means, common movable supporting means 
fol' said element and for the aforeSaid meanS, and 
means for adjusting the position of Said eieinent 
by moving said common Supporting means. 

5. A tuning apparatuS for high frequency Sig 
naling Systems, comprising a tuning device hav 
ing a movable tuning element, means for in Oving 
said element over a predeteriniined range, Gaeans 
for in parting limited subsidiary vibratory nicve 
ment to said element during its over-all nove 
ment, a single motor for driving both of said 
means, and a clutch between Said motor and Said 
first-named ineans to deactivate the latter and 
to enable continued activation of Said. Second 
named mean S. 

6. A tuning apparatus for high frequency-sig 
naling Systems, comprising a tuning device hav 
ing a movable tuning element, means for moving 
said element. Over a predetenlined range, means 
for imparting limited Subsidiary vibratory nove 
ment to said element during its - over-all move 
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ment, a single reversible motor for driving both 
of said means, and One-Way clutch means ber 
tween Said motor and said first-named means to 
deactivate the latter when said motor is reversed 
and to enable continued activation of Said sec 
Ond-named means. 

7. A tuning apparatus for high frequency sig 
naling Systems, comprising a tuning device hav 
ing a movable tuning element, movable support 
ing means for said tuning element, neans in 
cluding an eccentric for vibrating said element, 
means including a second eccentric for noving 
Said Supporting means to thereby move said 
tuning element over a predetermined range, and 
a Single motor Supported by said supporting 
means and driving said eccentrics. 

8. A tuning apparatus for high frequency sig. 
naling Systems, comprising a tuning device hav 
ing a movable tuning element, movabie support 
ing means for Said tuning element, means in 
cluding an eccentric for vibrating said eleinent, 
neans including a second eccentric for moving 
Said Supporting means to thereby move said tun 
ing element over a predetermined range, a re 
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versible motor supported by said supporting 
means and driving said eccentrics, and one-way 
clutch means in the driving connection between 
said motor and said Second eccentric, whereby 
movement of said Support is stopped on reversal 
of the motor. 

9. A method of effecting tuning operation of a 
cavity resonator having an adjustable element 
which comprises imparting relatively slow move 
inent to Said element through a predetermined 
range, and imparting relatively rapid vibratory 
novement to Said element as it is moved through 
Said range. 

10. A tuning apparatus for high frequency sig 
naling Systems, comprising a tuning element, a 
motor, means powered by Said motor for continu 
Ously moving said element over a predetermined 
path, and means powered by said motor for con 
tinuously imparting to said element oscillatory 
movements in the direction of said path, the ann 
plitude of said oscillatory movements being very 
short by comparison with the length of said path, 
Said means being operative concurrently. 
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