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-+ This invention relates to-a mechatiical tuning
‘mechanism especially -adapted for use in connec~
tien with radio receiving sets.: e

.+In the usual radio receiving set, the tuning is

done by a single dial-or knob positioned on the -

front panel of the set, but there are & large num-
ber of persons who, for -one reason or another,
cannoet properly tune in the various staticus even
by turning ‘the knob back and forth when they
think .they are -close to the proper tuning point.
In. -addition, -there -are a great many who. use
only. very few stations whose programs ‘appear o
them, -and they prefer to have a receiving set
50 constructed that these- faverite ‘stations may
be quickly selected and accurately tuned.

It is-the principal object of my invention to
provide a manually operated mechanism which
will automatically tune in a plurality of -sta-
tions by merely pushing in the button correspond-
ing to the desired station. : - .

Another object ‘of my invention is to provide a
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mechanical tuning mechanism in which the de- )

sired stations may be picked out and set’'up on
the mechanism by merely turning the button,
which is also utilized -for selecting the desired
station once it has been set up on the mecha-
nism, : : :
Another object of my invention is to provide
a mechanical tuning structure having a plu-

rality of presetting buttons which, when operated °

to select a desired station, will maintain this posi-
tion until another button is pushed to select a
different station. : .

These and other objects will ‘be- clear to one

skilled in' this art from a reading of the follow- ‘3

ing specification, taken in-eonnection with the
‘annexed drawings, wherein: s "

Figure 1 is a plan view of my mechanical tun-
ing struetire connected to a tuning deviee of a
radio receiving set, such as a variable condenser,
one of the buttons being pushed into tuning
Position. . : . L

" Figure 2 is a front view of the pane] of the re-
ceiving set showing the arrangement of buitons
- 8s used in Figure 1. .
. Figure 3 is a rear view of the
ing mechanism. . . :
. Figure 4 is a part-sectional, and part-eleva-
tional view on the line §—4 of Figure 1.
_ Figure 5 is a view on the line 5—5 of Figure 1
Wwith'certain 6f the parts being omitted.

Figure 6 is a view-on the line 6—6 of Figure 1,
the return spring for the tuning unit being
omitted. - .. . o :

... Figure 7 is-a view on the line T—T of Figure 1.

mechanical tun-
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5 or otherwise fastened to 4 rod 24.

- Figure 8 is a view on the lihe 8-<8 of Figurte 1.
. Figure'9 is & perspective view of the guide and
support member for Oné of the tihing units,
Figure 10 is a fragmentary view of one of the
tdothed racks guided and stpported by the gaide
and support meémber shown in Figure 9. - -
Pigure 11 is & perspective view of one of ‘the
adjusting devices ‘used in ‘connection with the
tuning urit. B : T
Figureg 12 is'a longitudinal view, part in see-
tion- and’ part in elevation; showifig the manner
in which the adjusting ‘devices are supported in
the tuning unit,. RO I .
- Referring npw to the details;, wherein like
humbers refer to corresponding parts in the vari-
ous views, | is a4 frame thember of & radio teceiv=
ifng set ealrying 4 tunihg elemient 2, a three-gang
cohdenser -being illustrated. 'The rotor element
of the condenser 2 has a-shaft -3 which is adapt-
ed to be- connected -inl.a-suitable manner to-a
rotatable shaft 4 supported by end plates 5 and
6 ‘of a mechanical tuning mechanism. ‘'The shaft
4 has geaf teeth longitudinally of its length ‘and,
as ilustrated, the teeth are continuous between
the-end frame members 5and §. - n
" The mechanical tuning mechartism; as illus~
trated; is5 .composed of six tuning units,: each
unit being made up generally in the form shown
it Figures'l and 4. Each unit has a guide-and-
suppoert member 7, with arms 8 and 8 extending
therefrom. The atms 8 gnd 9 have stop sHoul-
ders 10 and t(-therein for a purpose which will
be hereinafter peinted out. The arm § is pro-
vided with 2 hole 2. for a stop pin 13 (see Fig-
ure ). The arm 9:is also provided with notehes
|14 and- 15 which are engaged by s locking lever
k§- actuated in 2 direction to engage the said
motches by .4 spring 17. [ VI
. -As shown in Figure 9, the guide~andssuppeort
‘member 1 is formed with & flange 18 having two
-holes 19 and 20-therein. Positiened in the héle
19 is a bushing 21, and carried by the bushing
21 ig s -bearing collar 22 forming part of a gear-
‘wheet 23 which, in turn; may be formed integrally
The gear 23
may be-made-separate-from the rod 24, in which
case the rod 24 passes through-the gear and forms
the collar 22.° Partly supported by the -colldr 22,
is a retaining plate 25 which is held in place on
the -collar -22 by ' staking or -spinning over the
end of the collar. A bushing 26, similar to the
‘bushing 24, is positioned in the hole 20 of the
flange 18, and in the bushing 26 is carried a
“bearing collar 27 carried by or integral with a
gear 28, . The eollar 27 passes-through the plate
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25 which is fastened thereto in the same mannet
as to the collar 22.

The collar 22 is internally threaded to receive
a screw-threaded member 29 which may extend
through the collar info a hollow or threaded por-
tion of the rod 24. Likewise, the collar 21 is
internally threaded to receive a screw-threaded
member 30. On the screw member 29, there is
securely fastened in any satisfactory manner, a

guide-and-stop member 3{. The member 31 has. *
a slot 32 therein to receive thie inner edge of the

arm 8 of the guide-and-support member T..A

similar guide-and-stop member 31 is carried on.
the screw-threaded member 30 and its slot 32:.

engages the inner edge of the arm 9.
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ator need to do, to pick out the selected station,
is to merely push in on the buttons 38 for the
stations desired.

By this arrangement it is seen that the opera-
tor can very readily tune in his own mechanism,
without getting into the set with tools to make
internal adjustments, as is common on other de-
vices with which I am familiar; and, likewise,
the operator may set up another station on any
one of the buttons in a few seconds’ time.. While

- the button 38 may be turned to change the re-

Guided and supported by the arms 8 ‘and 9,

are two similarly constructed toothed members
or racks 33, each having a longitudinal groove
34 therein to receive the inner edges of the arms
8 and 9.
toothed members 33 are disposed on opposite sides
of the toothed shaft 4 for turning it in'a manner
which will be shortly explained.

Each unit has a return spring 3% having one
end fastened to the frame member 36, while the
other end is attached at 37 to the upper arm 8
of the guide-and-support member 1. The rod 24
has a push-button 38 securely fastened thereto
for operating the unit and for tuning in the de-
sired station, so that the operating unit shown
in detail in Figure 4 will pick up this station
at the time that its button is pushed.

Referring now to the operation of the mechan-
ical tuning mechanism, and referring to PFigures
1 and 4, in which the left-hand button of Figure 1
is pushed to tuning position, it is to be under-
stood that when the button 38 and the rod 24
are pushed inwardly, either the screw-threaded

device 29 or 30 will engage the end of its co-.

operative rack 33 with which it is:in glignment
and will push it to turn the shaft 4. The amount
which the shaft 4 is turned will depend on the
relative position of the screw-threaded members
29 and 30, and when both rack ends are engaged
by the ends of the screw-threaded members 28
and 30, no further rotation of the shaft 4 is
produced, this adjustment or setting of the mem-
bers 29 and 30 being the tuning position for that
particular unit, This relative position of the
members 28 and 30 can be set by turning the
knob 38 and likewise the rod 24 to turn the gears
23 and 28. Turning the knob 38 will cause the
screw-threaded members 29 and 30 to move in
opposite parallel directions without turning, since
they are held from turning by the members 3[;
but since the collars 22 and 2T are turned by
their respective gears 23 'a.nd 28, the screw-
threaded members 28 and 30 will be caused to
travel, as explained, in reverse direction accord-
ing to the rotation of the button 88. The stops
10 and i1 serve to limit the adjustment of the
members 29 and 30. a ,
From thig it will be understood that when a
person wants to select six different stations, cor-
responding to the six buttons shown in Figure 2,
all the operator needs to do is to push in the
button 38 to carry the unit into tuning position
as shown in Figure 4, and then turn the knob
38 which will cause the racks 33 to travel in op-
posite directions, turning the shaft 4 and thereby
the tuning shaft 3 of the tuning condenser.
-After the station has been brought into the proper
tuning position, another button 38 may be pushed,
releasing the first, and another station selected
in a similar manner. Thereafter, all the oper-

As will be seen from Figure 4, the =
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lationship 'of the screw-threaded members 29 and

.30 without pushing it into tuning position, as
- shown in Figure 4, this means that the unit would
‘have to be pushed into tuning position to deter-

mine whether or not the station was properly

‘tuned, so that the preferable way of tuning is

that as first described.

One of the screw-threaded devices, such as 29,
which is in alignment or associated with the
push rod 24, is preferably provided with a resil-
ient end, which, as illustrated in Figure 11, is
an outwardly, spring-pressed plunger 39 located
in its extremity. This is to provide a final press-

ing movement of the support member T after

the ‘ends of the members 29 and 30 have con-
tacted with the ends of the racks 33, and will
thus allow the support member T to be carried
a little farther in order to allow the catch 18

to drop into the mnoteh 5 to hold the tuning

unit in tuning position. The notch 14 engages

the locking member 16 to assist in limiting the

return movement of the tuning unit after it has
been released from the notch 15 by another tun-
ing unit, ‘

To assist in operating the buttons 38, I prefer
to mount on the front of the panel, a finger grip
in the form of a rail 40 which is adapted to be
engaged by the fingers of the operator, and the

40 thumb used for pushing in the buttons. This ar-
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rangement equalizes the forces that are applied to
the set and cbviates any tendency to move or
disturb the cabinet.

It will be seen from Figure 1, that the guide-
and-support members T are arranged in reverse
position ahd. the push button 38 and rod 24 on
the nearest unit to the right of the one shown in
operated position in Figure 1, are at the bottom,
so that thé screw-threaded devices 29 and 30 are
in reverse position on altérnate buttons. This is
merely to ¢arry out a symmetrical arrangement
of the buttons on the front of the panel and does
not affect the principles of operation of the mech-
anism. 'The condenser shaft may have an exten-
sion #1 to which a direct drive for operating the
rotor may be attached.

It will be obvious that other changes may be
made without departing from the spirit of my
invention or the scope of the appended claims.

What I claim is:

1. For a radio receiving set having a tuning de-
vice with a movable part for tuning circuits in -

the set, means for operating said movable part

of the tuning device including; a frame carry-

.ing a rotatable shaft having gear-teeth thereon

disposed along its length and adapted to be con-
nected to said movable part of the tuning device,
a plurality of actuating units each correspond-
ing to a radio station desired to be selected car-
ried by said frame, each unit comprising a guide
and support member having a pair of arms
mounted transversely on the frame and posi-

‘tioned on opposite sides of said shaft, toothed

rack members guided, one each, by said arms in
mesh with the gear-teeth on said shaft, a pair of
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“members non=zrotatably mounted in alignment
“oneeach withisaid racks; and manueal push means
~for moving said -screws  simultaneously longitu-
-inally -of their length: witHout turning them ‘to

'screw=threaded members in alignment with said
-racks, with means carried thereon. slidably. en-
-gaging’ said :support :arms “for preventing wsaid
-threaged memberg from turning, a pair-of ;gears
rotatably earried-by-said guide-and-support mem-

ber and hbeing internally threaded 1o suppert
—one-each -of said screw-threaded members, one
“of said gears having a red associated therewith,
~with-means on-the rod for pushing the unit later-

B

ally to cause said screw-threaded members to "0

suiceessively engage said racks to turn said shaft
antil both of said :screw-threaded members are
in -engagement with their respective racks.

..2: 4 mechanical tuning means as set forth in

.claim 1, further characterized in that said rod .y

is-rotatably meunted to turn said gears to-agd-
just saiéd screw-threaded members to select a de-
-sired station :as. :described. .- -

~3: Mechanical  tuning means: as set: forth in

~cla1m 1, further -characterized- in that one -of -

-said screw-threaded members has a resilient end

for engaging ‘the ‘end of its cooperative rack. -
4, Mechanical tuning means: as set-forth -in

claim 1. further characterized in that one -of

said screw-threaded members has a plunger resit- ;o

iently mounted in:its end for engaging the end-of

its associated rack.

5. 'Mechanical tuning means as set forth in
claim 1, further characterized in that said racks
have longitudinal grooves therein which receive

“the inner edges of said support arms and slide
thereon.

6. Mechanical tuning means as set forth in.

claim 1, further characterized in that said racks
have longitudinal grooves therein which receive
the inner edges of said support arms and. slide
thereon, means for engaging one of said support
arms -for locking the unit in operated position,
and spring means connected to the other support
arms and to the frame for returning any one

~unit. to idle posmon on operation of another

unit.
7. For a radio receiving set having a funing
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move said rack$ to turn the shaft, said manual

i'means also'theing rotatable for actuating meatis
-for causing said screw:members to move simul-
“taneously ang in equal amounts in opposite diree-
-tion “for setting the. umt so it w1Il plck up any

-desized station.-

‘9. For:a radio recelvmg set having g tumng de-
vice "with & movable part for tuning circuits -in
the:set, means for operating said" mevable part of
the tuning ‘device ‘including, a shatt having gear-

‘teeth :disposed thereon along its length, a plural-
-ity -of push~bution units spaced longitudinally of

the shaft, one for each station to be selected,
mounted Tor motion in the difection of the push
and “transversely-to the axis of the shaft, said

- units "having parts with teeth therein to engage
~the teeth-on'said shaft te turn it, said unit having

means adjustable by rotation of its push-button
for setting partsiof its’ unit so the shaff on rota-
tlon will select's ‘desired station. -

‘10, For 4 radio receiving ‘set having a tuning
device with 'a movablé part for tuning circuitsin

“the set, means for operatmg sa1d movable part of

the tuning device inchuding, a shaft having gear-

-teeth thereon, a plurality of units, one for each

station desired to be selected, slidably mounted
for motion at right angles to the axis of said
shaft, each of said units having parts with teeth
therem to engage the teeth on the shaft to turn
it, a rod and push-button connected to the unit
for pushing it to cause rotation of the shaft,
and means connected to the rod for setting parts
of the unit on rotation of the push-button so the
Enit will turn the shaft to select a desired sta-
ion.

11. Mechanical tuning means as set forth in
claim 10, characterized in that the unit includes
a support member having two arms extending,

- one on each side of the shaft, a toothed rack for

device with a movable part for tuning circuits in

- the set, means for operating said movable part
of the tuning device including; a frame carrying
a rotatable shaft having gear-teeth thereon dis-

- posed along its length and adapted to be con-
nected to said movable part of the tuning device,

a plurality of actuating units each correspond- ;

ing to a radio station desired to be selected car-
ried by said frame, each unit including a pair of
toothed rack members slidably positioned, one on
each side of said shaft, and in-engagement with
the gear-teeth thereon, a pair of screw-threaded
members non-rotatably mounted in alignment
one each with said racks but set so they succes-

sively engage their respective racks, and manual

-push means for moving said screws simultane-
ously longitudinally of their length without turn-
ing them.to move said racks -according to the
setting of said screw-threaded members to turn
the shaft.

8. For a radio receiving set having a tuning.

device with a movable part for tuning circuits
in the set, means for operating said movable part
of the tuning device including; a frame carrying
a rotatable shaft having gear-teeth thereon dis-
posed along its length 'and adapted to be con-
nected to said movable part of the tuning device,
a plurality of actuating units each corresponding
"to a radio station desired to be selected carried
by said frame, each -unit including a pair of
toothed rack members slidably positioned, one on
‘each side of said shaft, and in engagement with
the gear-teeth thereon, a pair of screw-threaded
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each arm guided and supported thereby, a screw
member for each rack non-rotatably carried by
the support to move the racks, a pair of inter-
meshing gears for simultaneously moving said

.screw members in opposite direction, and g rod

and push-button for transversely moving the
whole unit and being rotatable to select a station
to be picked up by a transverse push of the unit.
12. Mechanical tuning means as set forth in
claim 10, characterized in that the unit includes
a support member having two arms extending,
one on each side of the shaft, a toothed rack for
each .arm and having a longitudinal groove
therein to receive the inner edge of its associated
arm, g screw-threaded member for engaging each
ra,ck non-rotatably mounted, a gear for each
screw-threaded member and having an internally
threaded part to receive one of the screw-
threaded members which are set to successively
engage their respective racks, a rod and push-
button connected to one of sald gears, the push-

‘button serving to push the unit laterally to cause

said screw-threaded members to successively en-
gage and move said racks to turn the shaft and
also serving, when rotated, to tune in g statlon
desired to be selected by said unit.

:13. For a radio receiving set having a tuning
device with a movable part for tuning circuits in
the set, means for operating said movable part
of the tuning device including, a shaft having
gear-teeth thereon, a plurality of units, one for
each station desired to be selected, slidably

\
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mounted for motion at right angles to the axis
of said shaft, each of said units having a pair of
reciprocating racks engaging the shaft on oppo-
site sides thereof, a pair of screw-threaded mem-

bers in alignment with said racks to engage one -

end thereof, means for simultaneously moving
said screw-threaded members in opposite direc-
tions without turning them to vary the time when
they will engage their respective racks, said last-
mentioned means comprising a rod and push-
button which also serve to push the unit trans-
versely of the shaft to cause rotation thereof.
14. In a radio receiving set, the combination of
a movable tuning element, a plurality of manual-
ly operated units, each associated with a chosen
radio - frequency and each, when operated,
adapted to move said tuning element, each unit
having a support member carrying means for en-
gaging said tuning element, said support mem-
bery carrying devices. for actuating said means,
a rod and push-button rotatably fastened to said
support member, and means associated with said
rod for setting said devices on rotation of said
push-button and rod so they engage said means
at different intervals whereby a desired station is
brought under control of said unit, said unit be-
ing operated to bring in a selected station. b
pushing in on the push-button. . ‘
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15, 'The combination as set forth in claim 14,
further characterized in that said means include

' two reciprocating members engaging said tuning

element ‘so as to:positively turn it and said de-
vices comprising two screw-threaded members

‘non-rotatably mounted but movable longitudi-

nally of their axes on rotation of the push-but-
ton to thereby change the time when they will
engage. said reciprocating members for the pur-
pose described.

16. The combination as set forth in claim 14,
further characterized in that said means include
two reciprocating members engaging said tuning
element so as to positively turn it and said de-
vices. comprising - two: screw-threaded members
non-rotatably mounted but movable longitudi-
nally of their axes on rotation of the push-button
to thereby change the. time when they will engage
said reciprocating members for the purpose de-
scribed, one of said screw-threaded members be-

“ing in alignment with the push-button and hav-

ing a resilient end for engaging its cooperative
reciprocating member to allow the support mem-
ber to be given a final push to lock it in tuning
position, and:means for engaging said support
member to lock it in tuning position.

STANLEY S. CRAMER,




