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In certain types of radio apparatus em-
ploying plural tuning units, it is possible to
cause all units to substantially tune with the
same wave by imparting the same amount of
movement to the movable part of each unit.
On the other hand, it is necessary in every
plural tuning unit radio apparatus with
which T am familiar to impart slightly vary-
ing amounts of movement to the movable
parts of the respective units to secure abso-
lutely correct tuning of all units with the
same wave length. My broad purpose, there-
fore, is to provide means for moving the
movable parts of all tuning units simul-
taneously to secure quickly and expeditiousl
substantially correct tuning of all units wit
the same wave length, and in addition, to
provide means whereby individual units
may selectively be moved or adjusted to se-
cure absolutely correct tuning of all units
with the same wave length.

More specifically it is my purpose to pro-
vide an improved arrangement of tuning
units consisting in mounting them in tandem
relation, thereby to conserve space, reduce
the size of the panel board usual in radio ap-
paratus of the kind referred to, and to ren-
der it possible to provide an exceedingly
simple means of operating them collectively
and individually. : :

With the foregoing and other purposes in
view, my invention consists in the hovel
features of construction, combination and
arrangement of parts as will be hereinafter
more fully described, illustrated in the ac-
companying drawings and defined in the ap-
pended claims. o

In the drawings, wherein like characters
of reference denote corresponding parts in
the different views—

Figure 1 is a longitudinal section, partly
in elevation, showing a tandem arrangement
of plural tuning units and my means for si-
multaneously and selectively adjusting the
movable parts of the same; '

Fig. 2, an end elevation;

Fig. 8, a detail section on the line 3—3 of
Fig. 1; and

I'ig. 4, a plan, partly in section, of the
parts shown in Fig. 3.

Referring to the drawings in detail, 10
designates a suitable base board upon which
I mount in tandem relation plural tuning
units 11, 12 and 13, herein illustrated solely
for purposes of convenience as variable plate

' comfensers of well known type, each includ-

ing a stator @ and a rotor 5. It is to be
understood, however, that said tuning units
may be of any other desirable or well known
type and that all of them may be of like or
of different character, the type of the differ-
ent tuning units and the number thereof be-
ing immaterial to my invention.

The rotor b of each tuning unit is mounted
on a shaft 14 for rotation therewith and on
each shaft 14 is fixed a dial or disk 15 by
means of which rotation of the respective
rotors b is effected.

At one end of the base board 10 is a panel
board 16 through which the shaft 14 of unit
11 extends, whereby the dial 15 thereof is
mounted exteriorly of said panel board for
observation by the operator of the appara-
tus, while the dials or disks on the shafts of
units 12 and 13, which dials or disks do not
need to be observed by the operator, prefer-
ably are disposed on adjacent sides of said
units 12 and 13 for convenience in associating
my operating mechanism with the appa-
ratus. .

My operating mechanism includes means
between the respective shafts 14 for releas-
ably connecting them together, so that the
rotors or movable parts of all tuning units
may be rotated simultaneously or selectively,
said connecting means in the present instance
consisting of substantially duplicate clutch
devices 17 and 18, the former between the
units 11 and 12 and the latter beween the
units 12 and 13.

Clutch device 17 is composed of a pair of
female members 19 and 20 and a male mem-

ber 21, the female member 19 being fixed to

the inner end of shaft 14 of unit 11, the other
female member 20 being fixed to-the adjacent
end of shaft 14 of unit 12 and the male mem-
ber 21 extending between and at its ends
into said female members as shown. Each
end portion of the male member 21 consists
of a pair of spaced arms 22, 23 that are
urged apart in any desired manner as by
means of their inherent resiliency or by
means of sprin%s 24 disposed between them,
so that normally they engage the female
members 19, 20, respectively, and establish a
positive drive between the shafts 14, 14 of
said units 11 and 12.

Clutch device 18 is, in substantially every
respect, a duplicate of clutch device 17, be-
ing composed of a pair of female members
95, 26 and a male member 27, the female
members being fixed respectively, to adjacent
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ends of the shafts 14, 14 of units 12 and 13,
in the present instance forming parts of the
dials 15, 15 of sald units, and the male mem-
ber 27 extending between and at its ends in-
to said female members, so that its two pairs
of spaced arms 28, 29, that are urged apart
similarly to the arms 22, 23 of member 21,
engage said female members 25, 26 and nor-
mally establish a positive drive between the
shafts 14, 14 of units 12 and 13.-

From the foregoing it is apparent that
normally the movable parts (rotors-d b 0)
of each of the tuning units are connected
together by said clutch devices 17, 18, so that
by turning the dial 15 of unit 11, by means of
the knob 30 thereon for example, all rotors
are moved simultaneously, while on the other
hand by releasing certain of the yieldable
arms of the clutch devices from their asso-
ciated female members, the rotors of the re-
spective tuning units may be adjusted se-
lectively. .

The means for releasing the clutch devices
3o that individual adjustments of the respec-
tive tuning units may be effected consists in
the present instance of a laterally flexible,
rotatable and longitudinally movable rod 31
that is supported in bearings 82 rising from
the base board 10 and that extends through
the panel board 16 slightly beyond the front
thereof where it is equipped with a suitable
finger grip knob or other operating device
33. Said rod extends parallel to the axes
of the shaft 14 and has an enlargement 34 at
its forward end that is normally spaced
slightly from the periphery of the dial 15 of
unit 11, but that is adapted to be moved into
contact with said dial by laterally flexing
the shaft, so that upon rotation of the latter

vernier adjustments -of the movable part-

(rotor b) of unit 11 may be effected, which
vernier adjustments under normal condi-
tions will be imparted through the aforesaid
clutch devices 17, 18 to the movable parts of
units 12, 13 as is apparent. The opening 35
in the panel board 16 through which the rod
31 extends is shightly elongated to permit
lateral flexing of said rod.

On efich arm 22 and 28 of the male mem-
ber 21 of clutch device 17 is formed an en-
largement 36, and likewise, on each arm 28
and 29 of the male member 27 of clutch de-
vice 18 is formed an enlargement 37, while
surrounding the two pairs of arms 22, 23 of
clutch device 17 are rings 89, 40, respective-
ly, and surrounding the two pairs of arms
28, 29 of clutch device 18 are rings 41, 42
respectively.

The rings 89, 40, 41 and 42 are connected
In any suitable manner with the rod 81 for
longitudinal movement therewith, and the
arrangement of the aforesaid emlargements
36, 37 is such that when the rod 31 is moved
a predetermined distance outward, ring 40
engages its related enlargements and forces
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the related pair of arms 22, 23 inward, re-
leasing the driving connection of male mem-
ber 21 from female member 20, while at the
same time ring 41 engages its related en-
largements 87 and in a like manner effects
release of the driving connection of male
member 27 from female member 25. Thus
the unit 12 'is disconnected from units 11
and 18, so that its movable part may be ad-
justed independently of the latter named
units while at the same time said rings 40,
41, because of their engagement with the en-
largements 86, 87 as just mentioned, act to
hold the movable parts of units 11 and 13
against movement, it being observed that
when the rod 81 is moved outward the rings
89, 42 do not operate to effect release of their
related clutch arms from the respective fe-
male members 19, 26, and since the male
members 21, 27 of the respective clutch de-
vices are held by the rings 40, 41, it follows
that the movable parts of units 11 and 13
must also be held.

Fixed on the rod 31 is a small disk 43 so
positioned that upon outward movement of
the rod to effect release of the movable part
of unit 12 from the movable parts of units
11 and 18 it is moved into frictional contact
with the dial or disk 15 of unit 12, so-that
upon rotating shaft 31 vernier adjustments
of the rotor 0 of said unit 12 are effected.

The arrangement of the enlargements 36,
97 and the rings 89, 40, 41 ‘and 42 also is
such that upon inward movement of the rod
31, rings 39, 42 operate through their re-
lated enlargements to force their related
clutch arms 22, 23 and 28, 29 inward there-
by to release the movable parts of units 11
and 138 from the movable part of unit 12
and at the same time hold the movable part
of the last named unit against movement, it
beihg observed that the clutching engage-
mer®s with unit 12 are undisturbed when the
rod 31 is moved inward. Under these condi-
tions the movable part of unit 11 may be in-
dividually adjusted either by means of the
knob 80 or by laterally flexing the rod 31 to
move its enlargement 84 into contact with
the dial 15 of said unit and then rotating
said rod, while the movable part of unit 13
may be individually adjusted by exerting in-
ward pressure on the rod 31 to frictionally
engage a second small disk 44 thereon with
the dial or disk 15 of said unit and then ro-
tating said rod. Surrounding rod 31 is a
pair of coil springs 45, 45 that react from
one of the bearings 32 against suitable stops
on said rod, so that whenever the rod is
shifted longitudinally, it is automatically re-
turned to its normal position illustrated in
Figure 1.

In order to limit minor individual adjust-
ments of the movable parts of the respective
tuning units with respect to one another.
thereby to maintain constantly a substan-
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tially tuned relation between said movable
parts, the female clutch members 19; 20, 25
and 26 are recessed as at 46 and the arms
99, 23, 28 and 29 are provided with lugs 47
for engagement in said recesses, respectively,
the latter being somewhat wider ‘than. the
Jugs, so as to permit relative movement be-
tween the male and female members only
within the limits of the differences in width
between said lugs and recesses. '

I claim:— :

1. In radio apparatus, a plurality of tun-

ing units a part of each of which is mov-

. able, connections bétween the movable parts
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of adjacent units whereby they may be
moved collectively, said connections being
selectively releasable whereby said movable
parts may be moved individually, a member
associated with each connection to release
the same, and a single operator for a plu-
rality of said members,

2. In radio apparatus, a plurality of tun-
ing units a part of each of which is movable
connections between the movable parts o
said units whereby they may be moved col-
lectively, said connections being releasable,
and a single operator movable to effect re-
lease of said connections and to operate the
movable parts of said tuning units indi-
vidually.

3. In radio apparatus, a plurality of tun-
ing units a part of each of which is movable,
connections between said movable parts
whereby they may be moved collectively,
said connections being releasable whereby
said movable parts may be moved indi-
vidually, and a single operator movable in
one direction to effect release of said con-
nections selectively and in another direction
to move the movable parts of said tuning
units selectively.

4. In radio apparatus, a plurality of tun-
ing units a part of each of which is movable,
a §river associated with the movable part of
each unit, and a shaft movable longitudi-
nally to selectively engage and disengage
certain of said drivers with and from their
associated movable parts, said shaft being
laterally movable to move one of said drivers
to and from an engaged position with re-
spect to the movable part of one of said tun-
ing units.

5. In radio apparatus, a plurality of tun-
ing units, a part of each of which is movable,
a driver associated with each of said mov-
able parts, and an operator for said drivers
movable longitudinally to move one of said
drivers into and out of driving engagement
with the movable part of its associated tun-
ing unit and laterally to move another
driver into and out of engagement with the
movable part of its assoclated tuning unit;
said drivers being rotatable to drive said
movable parts, and said operator being ro-
tatable to rotate said drivers.

6. In radio apparatus, a pair of tuning
units a part of each of which is movable, a
driver between said movable parts for mov-
ing them collectively, said driver having a
releasable connection with each movablepart
whereby adjustments may “be imparted to
the latfer individually, and a single operat-
ing means to release the connection of said
driver with the movable part of one unit
whereby that movable part may be indi-
vidually adjusted and to hold said driver
and thereby the movable part of the other
unit against movement during individual
adjustment of said first mentioned movable
part.

7. In radio apparatus, a plurality of tun-
ing units a part of each of which is movable,
releasable connections between said mov-
able parts, and a single operator including
means to release the movable parts of a
plurality of units from the movable part
of another unit and to hold the movable
parts of the first named- unit against move-

~ment, said operator also including a device

effective to move the movable part of said
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last named unit when the connections of

the same with the movable parts of the first
named units are released.

8. In radio apparatus, a pair of tuning
units a part of each of which is movable, a
releasable rotatable connection between the
movable parts of said units whereby said
nmovable parts may be adjusted collectively
and individually, and means included {in
said connection limiting individual adjust-
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able movement of the movable part of one

unit with respect to the movable part of
the other unit.

9. In radio apparatus, a plurality of tun-
ing units a part of each of which is mov-
able, a plurality of drivers one associated
with the movable part of each unit for
moving the same, said drivers being dis-
posed normally out of driving engagement
with their associated movable parts, and a
single .operator movable in one direction to
move a given driver into driving engage-
ment with its associated movable part and
in another direction to move another driv-
er into driving engagement with its asso-
ciated movable part.

10. In radio apparatus, a plurality of tun-
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ing units a part of each of which is mov- -

able, connections between said movable
parts whereby they may be moved collec-
tively, said connections being releasable
whereby said movable parts may be adjust-
ed individually, a plurality of drivers one
associated with each movable part and nor-
mally disengaged therefrom, and a single
member operable to selectively release said
connections and to operate said drivers, said:
member being movable longitudinally in
opposite directions to move different driv-
ers into engagement with the movable parts
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of their associdted units, and laterally to
move another driver into engagement with
the movable part of another unit.

11. In radio apparatus, a plurality of tun-
ing units a part of each of which is mov-
Able, a plurality of drivers one associated
with each movable part and normally dis-
engaged therefrom, and a driver operator
movable longitudinally to move one of said
drivers into and out of engagement with
the movable part of one of said ¢ tuning units
and laterally to move another driver into
and out of engagement with the movable
part of another tumnrr unit, said operator
being rotatable to operflte each of said driv-
ers to cause them to move their associated
movable parts when they are engaged there-
with. _

12. In radio apparatus, a plurality of tun-
ing units a part of each of which is mov-
able, connections between said movable parts
whereby they may be moved collectively, said
connections being releasable, means to selec-
tively release said connections, means to se-
lectively drive said movable parts, and a
single operator for all of said means.

13. In radio apparatus, a plurality of tun-
ing units a part of each of which is mov-
able, connections between said movable parts
whereby they may be moved collectively, said
connections being releasable, a single shaft,
and means operable by different movements
of said shaft to selectively release said con-
nections and to drive said movable parts in-
dividually.

14. In radio apparatus, a pair of tun-
Ing units a part of each of which is mov-
able, a member betyween said movable parts
for transmitting movement of one to the
other, releasable connections between said
member and said movable parts whereby the
latter may be moved individually, and means
to selectively release said connections and to
hold said. member against movement when
either connection is released, whereby the

movable part of one unit is held against

movement during individual movement of
the movable part of the other unit.
15. In radio apparatus, a pair of tun-
ing units a part of each of which is mov-
)le, a member between said movable parts
movement of one to the
other, releasable connections between said
member and said movable parts whereby the
latter may be moved mc]lvwimﬂy means to
selectively release said connections and to
bold said member against movement when
either connection is rcleased, whereby the
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movable part of one unit is held against
movement during individual movement of
the movable part “of the other unit, and driv-
ers included in said means operable to move
said movable parts individually.

16. In radio apparatus, a plurality of tan-
demly arranged tuning units a part of each
of which is movable, members connecting
the movable parts of said tuning units
whereby said movable parts may be moved
collectively, releasable connections between
said members and said movable parts where-
by the latter may be moved individually,
an elongated shatt arranged adjacent to each
tuning unit, and means carried by and mov-
able with said shaft to selectively release said
connections and to move said movable parts
individually.

17. In radio apparatus, a pair of tuning
units a part of each of which is movable, &
connection between said movable parts
whereby they may be moved collectively, said
connection being releasable whereby said
movable parts may be moved individuallys
and means limiting individual movement of
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the movable part of one unit with respect to -

the movable part'of the other unit to main-
tain the units at all times substantially syn-
chronized. ’

18. In radio apparatus, a pair of indi-
vidually adjustable tuning units, and means
limiting the amount of ad]ustmd movement
of one unlt in all directions with respect to
the other unit to maintain the units at all
times in approximate synchronized tuning
relation.

19. In radio apparatus, a pair of adjust-
able tuning units, a connection between said
units whereby they are adjustable collective-
ly, said connection permitting individual ad-
justments of the units and including stop
devices maintaining the units at all times in
approximate synchronized tuning relation.

20. In radio apparatus, a plurality of tun-
ing units, and a single member movable to
connect said units for collective operation

and also movable to positions in which it is 3

effective to operate said units individually.

21. In radio-apparatus, a plurality of tun-
ing units a part of each of which is mov-
able, and a single operator rotatable to move
said movable parts collectively, said oper-
ator being movable to pesitions in which it
is rotatable to move any one of said movable
parts indimdu’uly

In testimony whereof I hereunto aflix my

signafure.
DORSEY ¥. ASDURY.
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