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[57] ABSTRACT 

A panel for controlling a plurality of instruments has a 
centrally disposed numerical keyboard of eleven push 
buttons and a plurality of digital display means, one 
display connected with the keyboard to indicate the 
sequence in which the numerical push buttons have 
been manipulated, each of the other display means 
connected with one of the instruments to indicate the 
digital data by which it is controlled. Digital memory 
storage units are associated with the keyboard and 
with each instrument. Switching means on the control 
panel enables the selected numerical setting in the 
keyboard storage unit to be transferred to any of the 
other display means, while servo means directs each 
instrument to respond to the digital data registered in 
its digital memory storage unit, as may be shown by its 
associated display. The eleventh push button serves to 
clear the keyboard and its associated digital display. 

5 Claims, 26 Drawing Figures 
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INTEGRATED PUSH BUTTON PANEL FOR 
CONTROLLING AIRCRAFT 
INSTRUMENTALITIES 

BACKGROUND OF THE INVENTION 

The invention relates to an improved system for con 
trolling a plurality of radio, electronic or other instru 
mentalities by means of a compact digital keyboard, 
and for visually displaying the numerical setting con 
trolling each. In the preferred embodiment disclosed 
the invention is adapted to the control of aircraft radio 
communications and navigation apparatus, and pro 
vides a compact control and display panel which may 
be centrally disposed on an aircraft instrument board 
for easy and convenient access by either the aircraft 
pilot or co-pilot. The radio apparatus which is con 
trolled from the panel need not be located behind the 
instrument board but may be installed anywhere that 
space may be found available within the aircraft. even 
in the tail of the fuselage if desired. 
One of the problems attendant to ?ying modern air 

craft equipped with multiple radio transmitters and 
receivers employed for communications with various 
ground stations, or with other aircra?, and fornaviga 
tion with the numerous navigational radio-aids includ 
ing radio ranges, radio marker beacons, radio direction 
?nders and a multiplicity of criss-crossing omni 
directional-ranges, is the necessity for frequently 
changing from one frequency setting to another — and 
back and forth between different frequencies. The 
prior art tuning means for aircraft radio equipment has 
generally employed rotatable dials affixed to tuning 
shafts, sometimes with a gear reduction to facilitate 
fine tuning, but all such tuning means are difficult to 
operate quickly and accurately, especially under condi 
tions of turbulance or when flying on instruments. Ac 
curacy of tuning with dial controls may also be affected 
by parallax due to the angle at which the operator must 
view the dial. When cold whether requires the wearing 
of gloves, dial tuning becomes all the more cumber 
some and less accurate. It is to be understood that the 
control means of the invention may also be extended to 
control such variable parameters as engine speed, 
propeller pitch, ?ap angle, altitude and course heading. 

Accordingly a principal object of the present inven 
tion is to provide means for digital control of apparatus 
by a simple keyboard of push buttons, which need not 
exceed ID in number, and which may be arranged in 
the same pattern as the familiar touch-tone telephone 
controls. 
Another object is to provide digital display means 

connectable with each apparatus or other instrument to 
be controlled, and operable by the push button 
keyboard, to clearly and positively indicate the exact 
digital control data selected for each instrumentality 
with complete elimination of parallax in viewing. 
A further object is to provide a control system in 

which a series of digits sequentially selected by manipu 
lation of a numerical keyboard may be stored and dis 
played, and subsequently transferred by a single switch 
operation to any one of a plurality of instruments. 
A more speci?c object is to provide means for digital 

tuning of radio apparatus by push button keyboard 
control with digital display of the selected frequency 
setting. 
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An additional object is to provides digital memory 

storage means associated with each instrument 
whereby the frequency to which it has been previously 
tuned is recorded in digital form and may be recalled 
for presentation on a visual display by the simple opera 
tion of a single switch or push button. 
Other objects of the invention will in part be obvious 

and will in part appear hereinafter. 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrange 
ments of parts which will be exempli?ed in the con 
structions hereinafter set forth, and the scope of the in 
vention will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings in which: 

FIG. 1 is a front plan view of an aircraft radio control 
panel according to a preferred embodiment of the in 
vention; 

FIG. 2 is a cross-sectional view of the panel of FIG. 1 
taken along the line 2-2 in FIG. 1; 

FIG. 3 is another cross-sectional view taken along 
the line 3-3 in FIG. 1; 

FIG. 4 is an overall block diagram of the entire con 
trol system according to the invention; 

FIG. 5 is a detailed block diagram of the input sec 
tion of FIG. 4; 

FIG. 6A is a schematic diagram of the keyboard sec 
tion of the control panel; 

FIG. 6B is a schematic diagram of the shift control 
portion of the invention; 

FIG. 6C is a schematic diagram of the gate and latch 
section of the control circuits; 

FIG. 7 is a block diagram showing the manner in 
which FIG. 6A, FIG. 6B and FIG. 6C are to be con 
nected together to form a complete circuit; 

FIG. 8 is a “Truth Table" showing the gate condi 
tions existing following each shift input signal as ap 
plied to the shift control circuit of FIG. 68; 

FIGS. 9A and 98 when connected together in the 
manner shown by FIG. 10 form a schematic diagram of 
the tune transfer control circuits showing the manner in 
which a plurality of gate and latch sections as illus 
trated in FIG. 6C are interconnected; 

FIG. 10 is a block diagram showing the manner in 
which FIGS 9A and 9B are to be connected; 

FIG. 11 is an overall schematic diagram of a commu 
nication equipment control section; 

FIG. I2 is an overall schematic diagram of a naviga 
tion equipment control section; 

FIG. 13 is a schematic diagram of an Automatic 
Direction Finding equipment control section; 

FIG. 14 is a schematic diagram of a Distance Mea 
suring Equipment control section; 

FIG. 15 is a schematic diagram of a Transponder 
equipment control section; ‘ 

FIG. 16 is a detailed schematic diagram of a portion 
of the circuits shown in FIGS. 11-45 showing the inter 
connections of NAND/NOR gates in the normal 
keyboard control; 

FIG. 17 is another detailed schematic diagram of a 
portion of the circuits of FIGS. 11-15 showing the in 




















