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CONTROL AND INDICATING APPARATUS. ‘-

Frederick H. Drake and John E. Johanson, Boon-.
ton, N. J., assignors, by mesne assignments, to -
Radio Corporation of America, New York; N, Y.,
a corporation of Delaware

Application December 15,1930, Serial No.»502,5'92;
9 Claims:: (CL 250—40)-

This invention relates to control and indicating:
apparatus, and more particularly to control ap-..

paratus ‘adapted to be located at some distance
from-radic equipment, such as a transmitter or

5 receiver.
In the case of tuned radio equipment installed
on aireraft, it is usually impractical to locate the
receiver or transmitter-within reach of the oper-

ator due-to the fact. that the space adjacent the

operator is very limited and, in general, is occu-
pied by the apparatus used in operating the air-

craft, hence it is necessary to place the radio -

equipment-at some distance from the operator

and to provide a remote control mechanism for

15
reach of the operator.

Considerable  difficulty has been encountered

in the design.of remote control equipment for use -

on-aireraft.. The efficiency of the radio. equip-
ment is considerably reduced if the remote con-
trol device cannot be readily set to predetermined
positions -of adjustment and, if there is backlash

20

or play in the device, the radio equipment may

be " practically inoperative as the ‘operator has
noassurance that the tuning element of the radio
equipment has been adjusted to the desired posi-

25

tion. Furthermore, radio equipment for aircraft.
is frequently adjustable for operation of a num--.
ber:of frequency ranges and the remote.control

30 should preferably be of such design. as to permit
a quick ‘interchange of the indicating -dials for
the individual frequency ranges.: In addition to
the requirements imposed by radio ‘equipment;
the remote control device should be free from
liability: to damage from vibration and should be
of minimum size and weight.

35

An object of the invention is to provide remote -
contrel apparatus which is simple and rugged in-

construction and which is certain and accurate
in operation, whereby desired settings of a radio
tuning mechanism may be quickly and.easily ob=

40

tained -even-though the mechanism is located at -

8 point remote from the operator.

Another object-of the invention is the provision -

45 of remote control apparatus which is small and
light, which has but few parts and is not - easily
damaged by shocks and vibration, whereby the
device is particularly adapted for use on vehicles,
especially in aircraft,

50 .© Another object of the invention is the provision

of apparatus of the above type wherein: any- de-
sired setting of the tuning mechanism may  be -

made quickly and easily, the setting being indi-
cated.at the remote control point by an indicator

location on -the instrument panel: within easy.

55 which is at .all times in full view of the operator. .

Another object-of theinvention is the provision.:
of apparatus of the above type, having a readily
replaceable.indicator for indicating the setting of
the tuning mechanism whereby another indicator

having a different wave.length range may be sub-: 5 :

stituted. . :

Another :object of the. invention is the provi=-
sion of .apparatus :of the above type, having an .-
adjustable fiducial mark which may be pesitioned: -

. to facilitate the setting of the tuning mechanism; 10

irrespective of the angular position of the control:::
device.. .

Another object -of the invention.is the provi~-
sion . .of ~apparatus of the.:above type, having:
an indicator provided:with several .indicating’ 15
scales .‘which may:be: used: concurrently and - a .
fiducial member -having a fiducial:mark..corre-. -
sponding to each scale, whereby the indicator may:

‘be.made to read in two or more sets of units, such-

as frequency .and station letters.:: 20
Other. objects of -the:invention..will ‘appear. :
from the following description and:a‘ccompany-
ing drawings, wherein: -
Fig. 1 is a front elevational view showing the: -
remote control apparatus.and.a radioreceiver,: 25
Fig.' 2 is a-front elevational .view of the:control
device with the casing:cover removed,
Fig. 3 is a longitudinal. cross-sectional view of !

‘the‘control device,

Fig: 4 is a side-elevational view showing the: 30 -
control device,

Fig..5 is a longitudinal -cross~sectional view
showing the transmission mechanism,. .-

Fig. .6 is a front elevational view showing: the -
tranmission mechanism-with the cover removed, 35
and. :

Fig. 7 is a perspective view-.of the dial-attach~

ing:- elip.

The apparatus comprisesin general, three prin=::

cipal elements, a control device disposed near the 40 .

operator, a transmission mechanism: attached to
the:casing .of the receiver:or other apparatus
which is to be adjusted, and :a cable connection: -
for transmitting the movement: of the elements
of -the. control device to the transmission mecha- .45 .
nism. :

In the particular embodiment .of the: invention ..
which is illustrated, a casing 1 havinga flat-base: -
2, an integral wall 3 upstanding therefrom .in the
form of a circle having an arched depending por-. 50
tion and a cover plate 4 secured .to the wall:3, .
constitutes housing and mounting means for the
elements of the control -device.. - Formed inte-
grally with the base:is an-upstanding recessed. hoss .

5 in which: is pressed-aibushing 6 having a flange.. 55
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7 on its upper end overlying the top surface of the
boss 5 to form an end bearing, Journalled in the
bushing 6 is a shaft 8, formed integrally with a
large spur gear 9 to which gear is secured 2 stop
pin 10, arranged to strike against an extending
portion 11-of the boss 5 to thereby limit the rota-
tion of the gear 9. .

The other end of the shaft 8 extends through
the cover plate 4 and is splined for cooperation
with a splined bushing 12 to which is secured a
dial member 13 having the form of a frustum of
a cone. Formed on the outer end of the shaft 8
adjacent the splined portion, is a circumferential
groove 14 into which is fitted the forked end of

a doubly bent clip 15 which closely overlies the

dial member 13 and which is secured at its other
end to the side wall 3 of the casing 1 by a screw
16 threaded into one of a number of tapped

holes 17 arranged along the side wall of the

casing 1. A yoke member 18 having its ends
resting upon and secured to the upper ends of a
pair of pillars 19, 20, upstanding from the base 2,
is fitted over the shaft 8 and bears against the top
surface of the hub of the gear 9 to retain the end
of the shaft 8 in the bushing 6. ‘
Meshing with the large gear 8 is a worm 21
carried on a connecting shaft 22 which extends
parallel to the base 2 and which is journalled in
a bearing member 23, screwed tc the base 2. A
portion of the upper bearing is cut away to permit

closer spacing of the bearings and perforations.

are provided in the large gear to permit access
to the screw which secures the bearing member
to -the base. ‘The shaft 22, which extends
obliquely into the lower portion of the casing,
carries a bevel gear 24 in mesh with the main
driving gear 25 secured on the operating shaft
26 which extends through a bearing plate 27
resting on shoulders 28 formed in the casing wall
3, and through the cover plate 4. Secured on the
outer end of the operating shaft 26, is a doubly
bent crank arm 29 having such a length that in
its upright position it does not extend beyond the
axis of the dial. .

A second bevel gear 30 meshing with the main
driving gear 25 is carried by a transmission shaft
31 that is journalled in a bushing 32 threaded
in a collar 33 that extends through the wall 3
of the depending portion of the casing 1. The
collar 33 is threaded into the casing wall 3 and
locked in place by a set screw 34, thus permitting
adjustment of the bevel gears 25 and 30 by turn-
ing the bushing 32 within the collar 33. The
other end of the transmission shaft 31 is splined
to receive a splined coupling element 35 on the
end of a flexible drive shaft or coiled cable 36.
The cable 36 is protected by a flexible conduit 37
on which is secured coupling member 38 that is
internally threaded to engage the outer end of
the threaded collar 33.

The other end of the flexible cable 36 is pro-

vided with a similar splined coupling member fox.

engagement with the splined erid of a shaft 39
mounted in a reduction gear hox 40, the flexible
conduit 36 being similarly provided with a cou-
pling member for securing the conduit 37 to the
threaded collar 41 which provides one journal
bearing for the shaft 39. The other end of the
shaft 39 is mounted in an adjustable ‘journal
bearing 42 that is mounted in the opposite wall
of the gear box 40.

The shaft 39 carries a worm 43 which meshes

with & worm wheel 44 mounted on a connecting”

shaft 45 that extends perpendicularly to the first
shaft 39 and is journaled in a member 46 which
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is secured to the rear wall of the gear box 40 and
projects outside the same to form a coupling
member. Ball thrust bearings 43’ are located
between the worm 43 and the ends of the journal
bearings 41 and 42, respectively, to prevent axial
movement of the shaft 39 and worm 43.

The connecting shaft 45 is provided with an
enlarged and internally splined head 45, the
shaft being retained against axial movement
within the member 46 by the worm wheel 44
and the enlarged head 45’ that seat against
radial surfaces on the member 46.

A tuning shaft 48 on the receiver has a splined
end, complementary to the splined end 45’ of
coupling shaft 45, which projects from the re-
ceiver casing 49 and has its other end opera-
tively connected to the tuning elements (not
shown) of the receiver. A socket 50 is mounted
on the receiver casing to form a housing for the
splined end of shaft 48, the socket carrying a
set serew 50’ for engagement in a groove 51 in
the coupling member 46 of the reduction gear
box when the latter is positioned to bring the
splined head 45’ into engagement with the tun-
ing shaft 48.

The installation of the apparatus may be
readily accomplished. The receiver 49 and tun-
ing unit or control box 1 are mounted at con-
venient positions on the aircraft or other vehicle.
The flexible cable 36 and conduit 37 are cut to
appropriate length and the ends are provided
with splined and threaded coupling elements 35,
38, respectively. One end of the cable and con-
duit member is connected to the tuning unit 1
and the other end is connected to the reduction
gear box 40. The coupling element 46 is slipped
into socket 50 to engage the connecting shaft 45
with the tuning shaft 48 of the receiver and
the set screw 50’ is tightened to lock the reduc-
tion gear box to the receiver. Particular at-
tention is directed to the fact that the shaft 45

‘is automatically coupled to shaft 48 by securing

the reduction gear box 40 to the receiver.

The clip 15 which is shown in detail in Fig. 7,
serves both as a means for retaining the dial 13
on the shaft 8 and as a fiducial marker for the
dial. . The clip 15 is formed with an open slot 52
in one end, a circular opening 53 in the other,
and two sight openings 54, 55 with pointers 56,
57. Transverse bends of approximately 45° are
made between the circular opening 53 and the
adjacent sight opening 54 and between the two
sight openings 54, 55, whereby when the clip
is in its position on the casing 1 it closely over-
lies the dial 13. The two sight openings 54, 55
and pointers 56, 57 are provided in order that
two scales 58, 59 may be marked upon the dial
13, one the usual numerical scale 58 and the
other a scale 59 on which station call letters or
other significant data may be inscribed by the
operator. To permit the operator to place his
own marking upon the dial, which is preferably
formed of metal, the surface may be oxidized,
enameled or otherwise provided with a coating
which may be scratched through or engraved to
reveal the metallic surface of the dial.

The operation of the apparatus is as follows:
The rotation of the crank arm 29 about the axis
of the shaft 26, turns the latter which effects
rotation of the main driving gear 25. The bevel
gear 25 rotates hevel gear 30 and the fransmis-
sion shaft 31, and this movement is transmitted
by the flexible cable 36 to the shaft 39 in the
gear box 40. The rotation of this shaft 39 is

transmitted through the worm 43 and worm
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transmission::shaftsof :the: control: box.: Back-"
" lash may be substantially eliminated and, due.
‘to-thé'rugged constriiction, there: will be but little
“or:no+tendency. for:wear-or vibration to ‘destroy -
‘the’origihal-adjustment:of the:parts. .

wheél 44:tb the connecting-shaft 45 and thence: -
to the’ tuning shaft-48 iof the radio receiver. -
Thé movement 'of -the main'driving :gear 25%
is also-imparted:to thé eonnecting:shaft- 22 by
the™bevel-gear :24 ‘and the “worm 21 is thereby:-
rotated; - to “turn-theilarge spline” gear -9 and -
shaft 8, thus-rotating the dial I3 in acecordarice-
with'the ‘movement -of the -crank>arm 29. The .
setting-of thé‘tuning-condensers is indicated on

The proper relationship between -the: tuning:
shaft-48-and dial 13 may-besecured by placing
shaft 48-al -one-limit of its'range of adjustment
and setting dial 13 at the corresponding position,
when the reduction gear box 40 is separated from
the receiver or the drive cable is disconnected
from the reduction gear box. After thus set-
ting the parts, the driving connectionn is estab-
lished as described above, the gear box 40 being
adjusted angularly on the receiver socket 50
and/or the worm shaft 39 being turned, if neces-
sary to permit engagement of the splined
coupling members.

As It may be impractical to mount the tuning
unit 1 in vertical position, as shown in Fig. 1,
the clip 15 which bears the fiducial marks may
be placed in approximately upright position for
any particular mounting of the tuning unit by
inserting the fastening screw 16 in the proper
threaded opening 17. Although the stop mem-
bers 10, 11 limit the angular movement of the
dial shaft 8 to something less than 360°, the pitch
of the splines on the dial bushing 12 is such
that, for any position of the fidueial marks, the
dial may be properly set upon shaft 8 to move-~
ment of the entire set of scale graduations past
the fiducial marks as the crank 29 is turned to
vary the setting of the receiver tuning eiements,

Receivers installed on aircraft are frequently
designed for operation over different frequency
ranges by means of plug-in coils or transformers.
Where this is done, it is desirable to replace the
dial on the remote control device by a dial marked
to correspond with the particular frequency range

5 over which the receiver is to be operated. In the

present invention, the dial is changed in a very
simple manner. The screw 16 is removed and
the bifurcated end of the clip 15 drawn out of
engagement with the end of the shaft, thus per~
mitting the splined bushing 12 to be slid off the
shaft 8. Another dial is slid into the end of
the shaft 8, and the clip 15 is then replaced and
secured by the screw 18.

As will be seen from Fig. 1, the crank arm 29
is 50 positioned and of such length that when it
is in its uppermost position, it does not extend
to the axis of the dial 13. Thus, the crank arm
29 does not obscure the dial in any of the posi-
tions which it may assume in the operation of
the control device.

It will be noted that due to the particular ar-
rangement of elements, both the control device
and the transmission mechanism are unusually
small and compact, which feature is of great im-~
portance in radio apparatus intended for use on
aircraft. The small number of parts employed
in the construction of the apparatus and the
sturdy nature thereof, are also of importance as
they minimize the possibility of the apparatus
being rendered inoperative by the shocks and vi~
bration inherent in the operation of aircraft and
facilitate the repair and/or replacement of worn
or damaged parts. All of the shafts are ade-
quately supported by sturdy bearings and ad-
justable thrust bearings are provided for the

It’should benoted that the term “dial” is used

-in ‘thespecification and:claims-in- the sense in

&

which it i$ commonly:used in the art. and: is to -

beread as:any:member;-having. graduations,

‘scales or other indications for the:purpose of in-
-diofting:thesetting of the tuning:element. -

Weitlaim .

1.-A. ‘remote:control-tuning: unit:for . radio .

equipment and the like comprising a housing, a
pair of parallel shafts rotatably supported in said
housing and having end portions extending to
the exterior thereof, a handle for rotating one
shaft, a drive shaft geared to the said shaft,
gearing connecting the said parallel shafts, a
dial exterior to said housing and mounted on the
other parallel shaft and a fiducial marker secur-
ing said dial to its shaft.

2. A remote control tuning unit for radio equip-
ment and the like comprising a housing, a pair
of parallel shafts rotatably supported in said
housing and having end portions extending to
the exterior thereof, a handle for rotating one
shaft, a drive shaft geared to the said shaft,
gearing connecting the said parallel shafts, a
dial exterior tc said housing and mounted on
the other parallel shaft, a fiducial marker secur-
ing said dial to its shaft and means on said hous~
ing for securing said marker thereto in any one
of a plurality of positions.

3. In remote control apparatus for radio equip-
ment, a base, a crank, a shaft mounted on said
base and carrying said crank and a bevel gear,
2 dial, a second shaft on said base and carrying
said dial and a spur gear, a fiducial marker se-
curing the dial to its shaft, a connecting shaft
extending substantially parallel to said base and
carrying a bevel gear meshing with said first
bevel gear and a worm meshing with said spur
gear.

4. In remote control apparatus for radio equip-
ment and the like the combination with a base
of a shaft mounted therein, a dial carried on said
shaft and means including a clip overlying said
dial adapted to be fixed with relation to said dial
in any one of a plurality of positions for retain-
ing said dial on said shaft said clip being formed
s0 as to constitute a fiducial member for the dial.

5. In remote control apparatus for radio equip-
ment the combination with a base, of a shaft
mounted therein, a dial carried on said shaft and
means including a clip overlying said dial for re-
taining said dial on said shaft, said clip being
formed so as to constitute a fiducial member for
said dial.

6. In remote control apparatus for radio equip-
ment and the like the combination with a casing
including a base of a shaft mounted in said base,
a dial carried on said shaft and means including
a clip overlying said dial adapted to be fixed
with relation to said dial in any one of a plu-
rality of positions for retaining said dial on said
shaft, said clip having one end thereof engaging
the end of said shaft and the other end thereof
secured to said casing and an opening in said
clip to expose a portion of the dial therethrough.

7. In remote control apparatus for radio equip-
ment, the combination with a casing, of a dial,
means rotatably mounting said dial at the ex-
terior of said casing, a fiducial member disposed
over said dial and means for securing said mem-
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per to said casing in any one of several different
positions. :

8. In remote control apparatus for radio equip-
ment, the combination with a casing, of a shaff
mounted on said casing, a dial carried on said
shaft, a fiducial member overlying said dial and
having one end engaging said shaft to retain
said dial thereon and means for securing the
other end of said fiducial member in any one of
a plurality of positions, .

9. In a remote control for radio equipment,
the combination with a housing, a dial exterior
to said housing and mounted on a shaft rotatably

1,987,997 -

supported in said housing, a fiducial mark co-
operating with said dial and adapted to be fixed
in any one of a plurality of positions, and & stop
for limiting the range of angular movement of
said shaft, said shaft and said dial having com-
plementary splined coupling elements for se-
curing the dial to said shaft, the pifch of the
splines permitting said dial to be so positioned
on said shaft that the full scale of said dial co-

operates with said fiducial mark irrespective of 19

the particular adjustment thereof.
FREDERICK H. DRAKE.
JOHN E. JOHANSON.



