Sept. 23, 1952 L. M. GREENE 2,611,810

AIRPLANE WARNING SYSTEM
Filed Feb. 18, 1950

12 P/ r'l
2 30
G
24
70 66 . 68
= o .r |
. 9 . V62 . 58 _.zt
thh‘,r—ﬁ 18/ _
56 =
/54 20
RADIO
46/ | —— . k
A4 A9
o=t
\so 48 \52
_ INVENTOR.
ZF""‘?@ M Greerv e
BY S

ATTORNEY '




Patented Sept. 23, 1952

2,611,810

UNITED STATES PATENT OFFICE

2,611,810
AIRPLANE WARNING SYSTEM
Leonard M. Greene, Scarsdale, N, ¥,
Application February 18, 1859, Serial No. 144,988

1 Ciaim.
; 1
This invention relates to airplane warning sys-
tems. More particularly, my invention pertains
to aural warning systems for airplanes.
At the present time it is customary to advise

(CL

an airplane pilot of certain dangerous condi- 5

tions. Typical of these conditions are failure to
lower the wheels before landing and assumption
by an airplane of a stall-approaching attifude
with respect to a local air mass.

Heretofore the pilot usually was warned of
such condition of imminent danger visibly, as by
lighting or blinking of a lamp, tactually, as by
shaking the control stick, or aurally as by sound-
ing of a horn or buzzer. It is preferred to give
the signal aurally since, under proper conditions
the pilot cannot fail to perceive it as he might
a vigible signal and since present-day tactual
signalling mechanisms are expensive, heavy,
awkward and complicated, require considerable
power, and often cannot fit into the space avail-
able. However, conditions are not always proper
for hearing aural signals. For example, & pilot
often wears earphones during flight and these,
or the cups in which they are mounted, shut the

pilot off from the noise of his surroundings so p

that, unless the aural signal is very loud, he can-
not hear it. On the other hand, if the signal
is loud enough to be heard by a pilot wearing
earphones, it is much too loud for the pilot when
the earphones are removed. Moreover, on oc-
casion, due to the relative volumes at the pilot’s
ear of the aural warning signal and a radio loud-
speaker, the loudspeaker may drown the aural
warning signal.

. It is an object of my invention to provide an
airplane aural warning system which is not sub-
ject to the foregoing defects. '

More specifically it is an object of my inven-
tion to provide an airplane warning system of
the character described which imparts an aural
warning by way of the electro-sound translat-
ing output device or devices of the airplane’s
radio.

Tt is an ancillary object of my invention to
provide an airplane warning system of the char-
acter described which sounds at least two warn-
ings simultaneously, one in the earphones, this
optionally being of a low magnitude of sound
sufficient only to give notice to the wearer of
the earphones, and the other a horn or buzzer
cockpit warning which is loud enough normally
to be heard by anyone in the cockpit not wear-
ing earphones.

Tt is another ancillary object of my invention

to provide an alrplane warning system of the_
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character described which imparts an aural
warning in the earphones and -loudspeaker so
that, regardless of any possible condition, the
warning will be heard.

It is another object of my invention fo pro-
vide an airplane warning system of the charac-
ter described which comprises relatively few and
simple parts, is easy to manufacture and in-
expensive to install, and is highly effective in
operation.

It is another object of my invention to pro-
vide an airplane warning signal of the character
described which is of such construction that it
is normally isolated from the radio exeept dur-
ing ‘warning conditions.

Other objects of my invention will in part be
obvious and in part will be pointed out herein-
after.

My invention accordingly consists in the fea-
tures of construction, combinations of elements
and arrangements of parts which will be ex-
emplified in the device hereinafter described and
of which the scope of application will be indi-
cated in the appended claim.

The single figure illustrates one of the various
possible embodiments of a warning system con-
structed in accordance with my invention.

In said system the reference numeral 10 de-
notes a device which is responsive to the immi-
nence of danger. Sald device includes an electric
switch {2 which preferably is of the normally
open type and, desirably, is snap-acting. By
way of example the device may be one such as
is illustrated in my United States Letters Patent
for Stall Warning Device for Airplanes, No.
2,478,967, dated August 16, 1949. Said device con~
stitutes a vane 14 whose forward edge is free
and juts a slight distance from the wing into the
air stream. The vane is pivoted adjacent its rear
edge and is arranged to operate the switch 12.

‘Said vane is located on the leading edge of the

wing within the range of influence of the shift-
ing separation point, being so disposed that it
will move suddenly from the position it occupies
during normal flight to another position upon
the approach of the separation point to a pre-
determined angle ahead of stall. Thus, when
the airplane approaches a stalling attitude, the

- vane will flip from one to another position and

55

in so doing will cause the normally open contacts
of switch 12 to close.

It will be understood that the switch (2 may
form a part of some other condition responsive
device, as for example it may form part of a
landing gear warning, In such cases the switch
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is closed when the landing gear is up, is adjacent
an operating part for the landing gear, and is
in series with a throftle switch which is open
as long as the throttle control is above a certain
position. When the throtile control moves below
this position its associated swifch closes and,
if the landing gear Is not fully down, the cir-
cuit through both switches is completed.

One contact of the switch 12 is connected to
ground by a lead wire 6. The conductive fuse~
lage of the airplane may serve as a ground and
constitute the return or neutral lead to one side,
for instance the negative side, of a battery 18
or other suitable scurce of p@wer Wwhich is

grounded by means of & lead wire 20. The other-

contact of the switch {2 is connected to the oppo-
site pole of the battery through a lead wite 22,
switch 24, a lead wire 28, a vibrating type sounder
28 and a lead wire 38.

The switch 24 is of the single poie double throw
rtype and is used. for testmg and turnmg off the
signal systems. “When the blade of the switch
is in ifs left-hand position as shown in the figure,
the switch 12 is connéctéd in series with the
sounder 28.

Said sounder is of ahy convevxtmnel tvpe Yhich
includes a pair.of contacts 32, 44 that open and
close at an audible frequency when' the ‘sounder
is actuated. As illustratéd herein, the soudnder
is of the ordinary buzzer type including, in- addi-
tion to its two contacts, -8 Spring. 38 which urges
contacts mto normally closed p051t10n The
wmdmg of an iron-core solenmd 38 is oonnectecl
in series with the contacts, When the solenoid

+1s energized it pulls the contacts apart thus in- ¢

ten‘uptlncr its energlzmg cu*cult By proper ad-
justment of the contact spacing and tens1on of
the spring, the frequency of vibration can be
varied. Optlonally a condenser 40 may be

shunted across the conta.cts "2 34 to prolong 4

the life of the contacts by mmlmlzlng spmkmg
Tt will be- appremated that the sounder.28 de-
sirably 1s of such physwal constructmn as to emit

: ancl easﬂy by the iiilct ovel the normal cookpzt
noises when the pﬂot is- not weannu ea,rphones
It will -be - appreclated further ‘that ‘any of the
varlous types ‘of- soundels can be used the one
shown here }oemcr 111ustrated merely by way. of

example.
wherein a cam rotates-in contact with a-plate
and also: includes a pair of contacts- whlch are
rapidly opened and closed durmrr rotation-of the
cani.

From the fmegomrr ‘it w1ll be understood that"

when the switch 24 is: closed in its- left hand posi-
tion and when the a1rplane aporoaches the con-
dition to which the device 10 is responsive, the
sounder will emanate an aural wammg

‘The airplane has 2 radxo 42 ‘whose - output is
‘delivered to-a pair of wires _44 46 running to a
double~pole, double-throw switch-48-or any other
equivalent type of switch which'énables the radio

selectivély to ~energize- eithér & loudspeaker 5§.

“or a 'pair of earphones: 52 or ‘both by use of a
*siiitable type of switch, 1:'e. a double Jack
In order ‘to! 1mpress -a-sighal Trom-the sohnhder
128 geross the output of the #4dio, I coiinect dne
of the output wires; e. g. the wire 44, to ground
(the fuselage) through a lead Wwire 54, & normaily
open pair of relay contacts 56 and a lead wire
58. The other wire 46 0f the radio output is con-
nected to the sounder solenmd 38 through a
volume control resistor 58, a lead wire 68, & for-

Taus the sounde; can, be:of the typs
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‘position.
‘sounder 28, causing g Warmng 51gna1 'to be heard

4
mally open pair of relay contacts 62, a lead wire
64, and sounder contact 34.

The normally open pairs of contacts 58, 62 are
ganged and are arranged to be operated by a
relay coil 88. One terminal of the relay operat-
ing coil is connected by a lead wire 68 to the
positive side of the battery and its other ter-
minal is connected by a lead wire 7§ to the blade

-of the switch 24.

The systein operatés as follows. Noi’*mally the
switch 24 is closed in its left-hand position.

‘upon approach to a specified dangerous condi-

tion, e. g. stall, the device 18 is actuated by op-

- eration of the vane 14 to close the normally open

contacts of switchh {2, This causes the sounder
28 to be energized and will apprise the pilot of
the imminence of danger. If, however, the radic
should be on, its output emanating either
through the loudspeaker or through the ear-
phones may drown the warning of the sounder

‘were the . present mnovel system not: employed.

Nevertheless, the warning will be heard over that
sound output device of the radlo which happens

Yo be in ope1at10n or both if such be the case.

Moreover it will be heard in such devme even if
‘he ‘radio is not operating. “This aceurs because,

‘as soon as switch 12 is closed, a circuit is com-~

pleted from said sitch through the” relay op-
erating coil €6 to the batte1y ‘Energization of

the relay coil closes the pair of contacts 66, 62,

thus completmg the ‘eirciiit from the sounde1

‘solenmd 38 to the output of the radio.

“When the sounder opens a,nd closes’ 1ts con-
taots 32, 34, the condenser &0°and sounder sole-~
noid 38 will impress in the radio output a poten-

“tial which is ‘modulated at the audio’ frequency

of ‘the sounder Said potent1al will’ be- trans-
lated into sound at the loudspeaker and/m egr-
‘Since the superimposed signal is of the
same frequency as the sounder 51gnal ‘it will be

‘recognized by the pilot as the warning of the
‘sounder ‘to which he has been trained to take

appropriate corrective action.
‘Attention is directed to the tact that unt11 the

“switch' {2 'has been closed, no extraneous eléctric
‘1mpulses will be' imposed upon the radio output.

Thisis ‘due to the fact that the means for im-

‘Pressing the s1gna1 in theradio output is'not con-
‘nected to said output until such ‘time as the
“switeh {2 is closed. That is to say unless the

switch 12 “is -closed the normally opén ‘pair of
contacts 55, 52 will isolate the radio ottplt,

If ‘it is ‘desired to check the ‘souinder and coil
69, the switch 24 is swung to ifs' rlgnt -hand
This should energize said ‘coil’ and the

in the loudspeakel and/or earphones
.Lt thus will be seen that I have provlded a

‘ dev1ce WhICh achleves all the objects of my in-
: Ventmn and ‘is well adapted ‘to meet ‘the’ condi-

tions of pracucal use.

As varlous possible embodiments mwht ‘be
made of the above mventlon, and as ‘various
changes might be made in the embochment above
get forth, it 'is to be understood that all® matter
hereln descrxbed ‘or shown in the accompanymg
ar awmg, is to be interpreted as illustrative and

not in'a limiting sense,

Pavmg thus deseribed my 1nvent1on T claim
as new and desire to secure by Letters Pa.tent
F01 use’in an a,lrplane having- a’ 1ad10 and a

‘sotirce of electric power, and whe1 ein an actuator

is provided which upon the 1mm1nence of danger
closes a sw1tch that completes a c1rcu1t to the
‘source of power: an electncally actuable 'sounder,
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means to connect said sounder in series in the
circuit between the switch and the source of
power, said sounder including a pair of contacts
in the circuit of the sounder and means to rapidly

open and close said contacts at an audio fre- 5

quency when the sounder is actuated, a relay
having an operating coil and a normally open
switch which is arranged to be closed upon ener-
gization of said coil, means to connect said coil
in the circuit between the switch and the source
of power, and circuit means to irapress the poten-
tial of said contacts upon the output of the radio,

6

sald last-named means being connected to the
radio output through said relay switch.
LEONARD M. GREENE.
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