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4. Claims. 

My invention relates to a device for indicat 
ing a dangerous flying condition of an airplane, 
and can be used to deliver an appropriate warn 
ing should flight become dangerous due to the 
approach or presence of a stalling condition, or 
due to a condition of excessive speed. In the 

5 

preferred embodiment of my invention, indica 
tions of the presence of both of these dangerous 
flying conditions are given. 

It is desirable to indicate the approach or pres 
ence of a maximum allowable speed for the air 
plane to avoid danger of such excessive speed 
as might cause structural failure through flutter 
ing or other causes. It is an object of my inven 
tion to provide a device which can be used to 
indicate to the pilot the approach or presence of 
the maximum allowable speed. 

It is known that if the angle of attack of the air 
plane is increased to a predetermined point, a 
Stalling condition ensues which destroys the lift 
ing power of the wings. An increase in the angle 
of attach to 15 may often result in the produc 
tion of such a dangerous stalling condition, and it 
is an object of the present invention to provide 
a simple device which can warn the pilot of the 
approach or presence of such a dangerous stali 
ing condition. d In accomplishing this result, I provide an air 
Vane disposed in the air stream and which is 
asymmetrically pivoted about a generally hori 
Zontal axis So as to move up and down in re 
sponse to changes in direction of the air stream. 
It is an object of the present invention to provide 
a novel mounting for such an air vane and a novel 
arrangement of electrical contacts which can be 
used to give the desired warning. 

It is another object of the invention to dispose 
such an air vane at such position with respect to 
the airplane as to be substantially out of the in 
fluence of the slip stream of the propeller, and 
Sufficiently removed from the air guiding surface 
of the airplane (for example; the fuselage and 
wings) So as not to be substantially influenced 
by the air streams adjacent to and affected by 
such surfaces during normal flight or under ex 
treme variations in flight conditions, such as side 
slips and skids. On the other hand, some of the 
features of the invention are novel irrespective 
of such mounting position of the device. 
While in certain embodiments of the invention 

such an air vane may be positioned aft of the 
pivotal axis, I have found that extreme sensi 
tivity and a toggle-like action with a more posi 
tive closing of the electrical contact can be cb 
tained by arranging the device so that the center 
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(C. 177-311) 
of pressure of the air stream on the air vane is 
forward of the pivotal axis. While with such a 
system the vane can be made to aSSume a posi 
tion generally parallel with the air stream, I pre 
fer to dispose, the air vane in a slightly down 
wardly inclined position so that the air stream 
normally exerts a downward pressure thereon, and 
to provide a suitable stop means for limiting 
the motion of the air vane under these downward 
pressures. If, then, the direction of the air stream 
changes (or what is in effect the same, the angle 
of attack of the airplane increases), the air 
stream may exert an upward pressure on the 
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air vane to cause lifting thereof. It is an object of 
the present invention to provide such a system 
and to arrange the vane in such position that 
a shift in pressure from the upper to the lower 
surfaces thereof will give an indication of a 
dangerous flying condition. It is another object 
of the invention to restrict the angular move 
ment of the air vane about the pivotal axis so 
that a correction of the dangerous flying condi 
tion will move the vane member to its normal 
position and discontinue the warning signal. 
Another object of the invention is to provide 

a stall-responsive device in which the air vane is 
appropriately counter-balanced in such manner 
that the force of gravity exerts substantially no 
net moment tending to turn the air vane and its 
associated mechanism about the pivotal axis, and 
in such manner that jarring or vibration of the 
device. Will not cause oscillation of the air vane. 
Another object of the invention is to provide 

a device providing an air vane responsive to the 
approach or presence of a stalling condition, in 
conjunction with an auxiliary means controlling 
the warning signal. For example, the auxiliary 
means may comprise a device rendering the warn 
ing or indicating means inoperative while the 
airplane is on the ground or before it has ob 
tained a predetermined speed. 
Another object of the invention is to provide 

a device including a stall-responsive air vane and 
an auxiliary air vane responsive to the velocity 
of the air stream, and to provide a novel opera 
tive Connection between these air vanes, whereby, 
if desired, a single indicating means can give a 
warning of the approach or presence of either a 
stall condition or a condition of maximum allow 
able speed. 
Another object of the invention is to provide 

an apparatus of this general class in which op 
posed spaced contacts are each arranged in op 
erative shiftable-relationship. with an air vane. 
Another object of the invention is to provide 

  



novel operative connection, between a Casing 
and one or more air vanes external thereof to 
provide a substantially dustproof and waterproc 
construction within which some of the operati:g 
mechanism is positioned. . 

Still another object of the invention is to pro 
vide a pair of contacts which can be moved into 
signalling position in response to the approach 
or presence of a stalling condition and which 
can be moved into a signalling position in re 
sponse to other conditions, such as the approach 
or presence of maximum allowable speed of the 
airplane. A further object of the invention is 
to provide means for retaining such contacts in 
non-signalling position under certain conditions, 
for example, when the forward speed of the 
airplane is less than a predetermined amount, 
by which term I have reference not only to con 
ditions during flight, but also to conditions when 
the airplane is at rest on the ground or moving 
along the ground preparatory t. take-off. 

Further objects and advantages of the inven 
tion will be made evident to those skilled in the 
art from the following description ui the pre 
ferred embodiments of the invention. 

Referring to the drawing: 
Figure 1 is a fragmentary longitudinal sec 

tional view of my airplane stall and high speed 
indicating apparatus taken from the line - 
of Fig. 2 showing parts and portions in elevation 
to facilitate the illustration; Fig. 2 is a frag 
mentary sectional view taken from the line 2-2 
of Fig. 1: Fig. 3 is a fragmentary longitudinal 
sectional view showing a modification of my air 
plane stall and high-speed indicating apparatus 
taken from the lines -3 of Fig. 4 showing por 
tions broken away to facilitate the illustration; 
and Fig. 4 is a sectional view taken from the line 
4-4 of Pig. 3, 

Similar characters of reference refer to similar 
parts and portions throughout the related views 
of the drawing: 
The Casing , air vane member 2, secondary 

air vane , electrical contacts 4 and 5 and the 
contact retaining member 6 constitute the prin 
cipal parts and portions of my airplane stall 
and high speed indicating apparatus in one form. 
The Casing is a hollow substantially stream 

lined Casing, as shown in Fig. 1 of the drawing. 
Rigidly secured to this casing is a tubular 
emberla, which tubular member la is arranged for use in connecting my airplane stall and high 

speed indicating apparatus to a portion of an 
airplane. For example, the tubular member a 
may extend downward from a wing of the air 
tiplane to position the device out of the slip 
stream of the propeller so as to be under the 
influence of the air stream moving relative to 
the plane and which, in effect, is established by 
the forward motion of the airplane. This tubu 
lar member fa is arranged to serve as a conduit 
for the electrical conductors 4b and 5b, which 
are electrically connected with the electrical con 
tacts 4 and U, shown best in Fig. 1 of the drawing. 
This casing preferably consists of two casing 
portions lb and c, which casing portions. b 
and c are separable along the line (d. It will 
be observed by reference to Fig. 1 of the drawing, 
that these casing portions b and ic separate 
at the axes of the air wane member 2 and the 
secondary air vane member 3 which are jour 
nalled in opposite sides-of said casing member 1, 
as shown best in Fig. 2 of the drawing. 
The air vane member 2 is provided with a 

transversely curved plate-like air vane portion 
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2,887,758 
2a at its extended end with which are rigidly 
connected at opposite sides thereof bifurcated 
portions 2b, which bifurcated portions 2b are 
rigidly secured at opposite ends of the journalled 
shaft portion 2c of said air vane member 2, as 
shown best in Fig. 2 of the drawing. Integral 
with this shaft portion 2c is a counterweight 
portion 2d, which extends backwardly from the 
shaft portion 2c near the upper inner side of the 
Casing member f, as shown best in Fig. 1 of the 
drawing. 
The counterweight portion 4d is illustrative - 

of one form of counterbalance means serving 
substantially to counterbalance the gravita 
tionally-induced moments about the shaft por 
tion 2c under static conditions, and to prevent 
vibration or Oscillation of the air vane member 2 
due to shocks or jars transmitted to the casing 
l, for example, when the airplane is moving on 
the ground. Rigidly connected with this counter 
weight portion 2d is an insulation contact en 
gaging member 2e, which is arranged to engage 
the shiftable end of the spring support 4a of 
the electrical contact 4, as shown best in Fig.1. 
of the drawing. This spring support 4a is. 
rigidly secured to the casing portion fe by means 
of the bolts fle and this spring support 4a is in 
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sulated from the bolts fle and the casing mem 
ber by the insulation members ff. Secured 
to the casing portion c in a similar manner by 
means of the bolts le in spaced relation with 
the contact supporting spring support 4a are 
the electrical contact supporting spring Sa and 
the resilient contact retaining member G, as 
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shown best in Fig. 1 of the drawing. 
Referring particularly to Fig. 1 of the draw 

ing, it will be observed that the electrical con 
tacts 4 and 5 are mounted in opposed spaced 
relation from each other on their respective 
spring Supports a and Sa and these contacts 4 
and are arranged to engage each other through 
the opening 6a in the resilient contact 
member 6. 

It will be noted that the resilient character 
of this contact retaining member B tends to force 
it toward the contact 5 and the extending end 
of this contact retaining member is limited 
in its downward movement by engagement with 

retaining 

the stop member 6b mounted in rigid connected . . 
relation with the casing member , as shown 
best in Figs. 1 and 2 of the drawing. The con 
tact-supporting spring Sa is also of resilient 
character but is formed of lighter material than 
the contact-retaining member 6 so that an up 
ward force. applied to the forward end of the 
former will first move the contact 5 into the 
opening 6a, whereupon further upward move 
men will cause the forward ends of both mem 
bers to move upward together. 
The secondary air vane member 3 is con 

structed in substantially the same form as the 

. (35 

the air. 

To 

air vane member 2 providing a bifurcated por 
tion retaining a secondary air vane. However, 
in this instance, the secondary air wane is dis 
'posed to face the air. stream to be responsive 
to the velocity of the air stream, or to the re 
lated forward motion of the airplane through 

The secondary air vane member 3 is 
journalled in opposite sides of the casing , as 
shown best in Fig. 2 of the drawing and is pro 
vided with a shaft portion a similar to the shaft 
portion 2c of the air vane, member 2. Integral 
with this shaft portion a is an extending arm 
portion b which is arranged to engage the lower . 
side of the contact supporting spring Sato which 
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the contact 5 is electrically connected, as shown 
best in Fig. 1 of the drawing. 
When the airplane is not in flight, the con 

tact supporting spring 5a forces the arm portion 
3b downwardly into engagement with the casing 
portion ?c which serves as a stop. The arm por 
tion acts to counterbalance the external portions 
of the air vane member 3 and, together with the 
contact supporting spring 5a, prevents oscilla 
tion or vibration of the secondary air vane when 
the airplane is moving along the ground or is 
subjected to jarring conditions: f 
The electrical contacts 4 and 5 are connected 

in a circuit (including the conductors 4b and 5b 
with a suitable indicating means which is usually 
positioned within the airplane and which indi 
cates to the pilot the approach or presence of a 
dangerous flying condition. This indicating 
means may deliver a warning signal at this time; 
for example, an audible visible, or otherwise sen 
sible signal, such indicating means being known 
in the art, the details thereof being per se. no 
part of the present invention. As will be herein 
after explained, the same indicating means can 
be used to give an indication of the approach or 
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presence of a stalling condition or of a high-speed . 
condition, the pilot knowing which of these dan 
gerous conditinns exists due to his knowledge of 
the general conditions under which the airplane 
is flying. In general, the contact 4 is moved in 
response to conditions affecting the air vane 2d, 
While the contact 5 is moved in response to con 
ditions affecting the secondary air vane 3. This 

. Secondary air vane 3 serves to maintain the con 
tact 5 out of the locus of motion of the contact 
6 when the airplane is on the ground and when 
the forward motion of the airplane is small. In 
this, connection, it will be apparent, that the locus 
of motion of the contact 4, as well as of the 
Counterweight portion 2d, is quite limited. The 
total angular motion of the air vane member 2 
about the axis provided by the shaft portion 2c 
is usually not more than 8 or 10 degrees, and, pref 
erably, less than about 6 degrees in the embodi 
ment shown. As viewed in Figure 1, the maxi 
nun Counterclockwise motion of the air vane 
member 2 is determined by engagement between 
the counterweight portion 2d and the upper, 
inner surface of the casing portion b. This is 
the normal position of the air vane member 2 
during Safe flying conditions. Clockwise rota 
tion of the air vane member 2 is limited by en 
gagement with one of the bolts le. During this 
clockwise rotation, the contact 4 will be lowered. 
This will result in engagement with the contact 
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range. In fact, flight in the lower portion of 
this range will not cause sufficient rearward pres 
Sure on the secondary air vane 3 to lift the con 
tact retaining member 6 from stop 6b. However, 
upon the approach of a dangerous flying speed, 
the secondary air vane 3 will move rearward, due 
to increased pressure of the air stream, until the 
contact retaining member 6 is raised from the 
stop 6b a sufficient distance to permit engage 
ment between the contact 5 and the cqntact 4, 
thus closing the indicated circuit and giving a 
Warning of the approach or presence of a dan 
gerous over speed condition. As soon as the 
pilot corrects this condition, the contact 5 will 
move downwardly from its engagement with the 
contact 4, thus interrupting the alarm. It is 
desirable that the secondary air vane 3 should 
move the contact 5 into the locus of motion of 
the contact 4 when the forward speed of the 
airplane is just below the stalling speed thereof. 

During normal flight, the air vane member 2 
holds the air vane 2a in a position extending 
forwardly in the air stream, but slightly de 
pressed with respect thereto at such angle that 
the upper surface thereof is exposed to the air 
stream. A small downward force component is 
thus applied to the air vane 2a, downward motion 
of this air vane being prevented by the stop means 
comprising the upper Surface of the counter 
weight portion 2d and the lower surface of the 
casing portion b. Thus during normal fight, 
the contact 4 remains in its upper position, shown 

If the angle of attack of the airplane 
is increased to such a point that a stalling con 
dition is imminent or present, the relative position 
of the air vane 2a and the air strean changes to 
such an extent that the lower portion of this air 
Vane is exposed to the air stream resulting in an 
upward pressure on the air vane portion 2d. As 
soon as this condition exists, the air vane portion 
2a moves quickly upward until the counterweight 
portion 2d engages the bolt fe. This action is 
very rapid and is in the nature of a "toggle' ac 
tion, moving the contact 4 downwardly and posi 
tively into electrical connection with the contact 
5 and thus completing the indicating circuit, this 
circuit remaining closed until the stalling condi 
tion is corrected and until the air stream again 
strikes the upper surface of the air vane 2a, at 
Which time this air vane moves quickly down 
wardly to separate the contacts 4 and 5. The 
permissible angle of movement of the air Vane 
member 2 is desirably made small so that a large 

5 in the event that this contact has been lifted 
into the opening 6a, by the action of the sec 
Qndary air vane. On the other hand, if the air 
plane is on the ground and the contact 5 has not 
been lifted, it will remain out of the locus of mo 
tion of the contact 4 so that no indication will be 
given. 

Considering the operation of the device during 
and following take-off of the airplane, it will be 
apparent that, as the airplane moves forward, 
the secondary air vane 3 encounters an air 
stream, indicated generally by arrows A of Fig 
ure . This moves the air vane 3 rearward and 
causes the arm portion 3b to lift the contact 
Supporting spring 5a, and thus move the contact 
5 into the opening 6a and thus into the locus of 
motion of contact 4. Assuming that the con 
tact 4 is in its uppermost position, the contact 5 
will never be lifted into electrical contact there 
with so long as the flying speed is in a safe 

over correcticn of the stalling condition need not 
be made before the air vane 2a is again moved 
downwardly. 

It is a feature of my invention that it can be 
designed to eliminate the giving of any warning 
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of a stall condition ultil such a condition ac-. 
tually exists in flight. When the airplane first. 
starts moving on the ground preparatory to take 
off and with the tail structure in a low position, 
the angle of attack is such that the air stream . 
presses upwardly on the air vane 2a, thus lower 
ing the contact 4. However, a warning will not 
be given at this time because the contact 5 re 
mains out of the locus of motion of the contact 
4 due to the fact that sufficient forward velocity 
has not been attained to move the air vane mem 
ber 3 rearwardly. As soon as the tail is lifted, 
the angle of attack changes to permit the air 
stream to press downwardly on the air vane 2a, 
thus retaining the contact 4 in its uppermost 
position. Subsequent slight lowering of the tail 
structure to permit take-off is not sufficient to 

  



4. 
cause the air stream to exert an upward force On 
the air vane so that the contact 4 remains in 
this upper position. At a speed somewhat below 
stalling speed, the secondary air vane 8 is moved 
rearwardly to raise the contacts into the locus 
of motion of the contact so that a subsequent 
stalling condition in flight will lift the air vane 2a 
and give the desired warning. 
In the modification, as shown in Figs, 3 and 

4 of the drawing, the casing 7 is similar to the 
casing , as hereinbefore described. The casing 
7 is supported in connection with an airplane in 
substantially the same relation as the structure 
hereinbefore described by means of the tubular 
member 7a. This casing consists of Separable 
casing portions 7b and Tc which are to separate 
at the axis of the air vane member 8 and the 
secondary air vane member 9, as indicated by the 
line. 7d in Fig. 3 of the drawing. Secured on the 
upper inner side of the casing portion 7b in 
spaced relation to each other are the electrical 
contacts 0 and f, as shown best in Fig. 3 of the 
drawing. These electrical contacts fo and 
are insulated from each other and the casing 
7 by means of insulation members le, as shown 
best in Fig. 3 of the drawing. 

It will be here noted that the air vane member 
8 is similar in construction and function to the air . 
vane 2a of the structure hereinbefore described 
and the secondary air vane member 9 is simi 

- lar to the secondary air vane 3 in structural ar 
rangement and function, as shown best in Figs. 3 
and 4 of the drawing. The air vane member 
8 is provided with a shaft portion 8a and bifur 
cated arms.secured on the opposite ends thereof 
designated 8b, as shown best in Fig. 4 of the 
drawing, these bifurcated arms carrying an air 
vane similar to that indicated by the numeral 
2a. Secured on the shaft portion a is a coun 
terweight member 89. The lower inner side of 

... the casing portion 7c is arranged to be engaged. 
by the counterweight 8g forming a stop for its 
downward movement and a stop member 8h is 
provided to limit the upward movement of said 
Counterweight 8g. Said stop member h. extends 
across the casing 7, as shown best in Figs, 3 and 
4. Integral with this counterweight 8g is an ex 
tending contact engaging portion 8c which is 
arranged to engage the upper side of the elec 
trical contact spring portion fla, as shown best 
in Fig. 3 of the drawing. In opposed relation 
to the contact engaging portion c is an arm 
portion 8d. This arm portion 8d. is arranged in 
opposed relation to an adjusting screw 8e which 
is screw threaded in the lower side of the coun 
terweight portion g and is arranged to be en 
gaged by the extending arm portion 9a of the 
secondary air vane 9, as shown best in Fig. 3 of 
the drawing. This arm portion ea is arranged in 
integral relation with the shaft 95 of the sec 
ondary air vane 9 and secured on this shaft ed 
is a counterweight c, all as shown best in Fig. 4 
of the drawing. This counterweight 9c is posi 
tioned in the casing 7 at one side of the counter 
weight 8g of the air vane 8, as shown best in 
Fig. 4 of the drawing. Secured to the lower end 
of this counterweight c is a tension spring 9d, 
the opposite end of this tension spring ld is se 
cured to an adjusting screw e, all as shown best 
in Figs. 3 and 4 of the drawing. It will be noted 
that the electrical contacts 0 and are sup 
ported on plate springs foa and fla, as shown 
best in Figs, 3 and 4 of the drawing. The elec 

: trical conductor wires ffb and Ob are electrical 
ly connected with the electrical contacts if and 
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respectively, as shown best in Fig. 3 of the 
drawing and these electrical conductor wires 
b and b extend upwardly through the tu 

bular member 7a, as shown best in Fig. 3 of 
the drawing. " . 

The operation of the modified structure, as 
shown in Figs. 3 and 4 of the drawing is substan 
tially as follows: When this modified structure, 
as shown in Figs. 3 and 4 of the drawing is se 

10 cured on an airplane in flight, the secondary air 
Vane 9 normally assumes the slid line position, 
as shown in Fig. 3 of the drawing. When the 
airplane approaches the maximum allowable 
speed, the secondary air vane member 9 is forced 

15 into dash line position. A forcing the arm portion 
9a into engagement with the upper end of the 
screw 8e shifting the counterweight member 8g . 
into substantially the dash line position B carry 
ing the contact engaging portion c downwardly 
into engagement with the contact 0 forcing the 
same into engagement with the contact clos 
ing an electrical circuit and operating a sig 
nalling device in the pilot's compartment of the 
airplane to which this modified structure is con- . 
nected. It will be noted that the secondary air 
Vane member 9 shifts from the dash line position 
C to the solid line position, as shown in Fig. 3 of 
the drawing, at a speed just below the stalling 
speed of the airplane. Therefore, when the air 
plane approaches the stall, condition, the sec 
ondary air vane 9 is in the solid line position, as 
shown in Fig. 3 of the drawing. When the air. 
vane 8 shifts to the dash line position B, the ex 
tended contact engaging portion 8c thereof forces 
the contacts 0 and f f into engagement with each 
other indicating to the pilot of the airplane the 
stall condition of the airplane. It will be here 
noted that the tension spring 9d in connection 
with the counterweight 9c. of the secondary air 
vane 9 is arranged in adjustable relation with the 
casing 7 by means of the adjusting screw 9e pro 
viding an arrangement whereby the secondary 
air vane 9 may be adjusted and arranged to op 
erate at different speeds. The adjusting screw 
Be, which is screw-threaded in the counterweight 
gy is arranged to be adjusted in relation with 

the arm portion 9a of the air Vane 9, as shown 
best in Fig. 3 of the drawing. When the sec 
ondary air vane 9 is in the dash line position C, as 
shown in Fig. 3 of the drawing, the arm portion 
a thereof engages the arm portion d of the 

counterweight 8g preventing the extending con 
tact engaging portion 8c from forcing the con 
tacts O and if into engagement with each other. 
This arrangement provides means whereby no 
signal may be given by the apparatus until the 
airplane has reached the approximate stalling 
speed. Therefore, when the airplane is on the 
ground and being maneuvered about, the signal 

0 ling means in connection with the electrical wire 
conductor members fob and b is inoperative, 

It will be apparent that, in both embodiments 
of the invention herein described in detail, I pro 
vide a pair of contacts movable from a non-sig nalling position to a signalling position upon the 
approach of a stall Condition. 

I believe it to be new to mount an air vane 
asymmetrically with respect to an axis so that 
the Center of pressure is forward of the axis and 

70 to use this in indicating a dangerous flying condi 
tion, and it should be understood that, in certain 
embodiments of my invention, this feature can 
be used irrespective of its combination with aux 
liary means responsive to the forward speed of 
the airplane. Likewise, I believe it to be new to 
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use an air vane positioned in the air stream and 
movable about an axis, together with Counter 
balancing means serving substantially to coun 
terbalance the gravitational moments about such 
axis, this being true irrespective of whether the 
center of pressure of the air vane is for or aft 
of this axis. Various other features of this in 
vention may also be used individually as well as 
in the combination shown. 
Though I have shown and described a particu 

lar construction, combination and arrangement 
of parts and portions and a certain modification, 
I do not wish to be limited to this particular con 
struction, combination and arrangement, nor to 
the modification, but desire to include in the Scope 
of my invention the construction, combination 
and arrangement and the modification substan 
tially as set forth in the appended claims. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
es: t 

1. In a combination airplane stall and high 
speed indicating apparatus of the class described, 
the combination of an enclosure casing, a stall 
indicating air vane member outwardly of said 
casing on a substantially horizontal plane with its 
pivotal axis in said casing and provided with a 
counterbalance portion positioned in said casing, 
a high speed indicating air vane outwardly of 
said Casing On a Substantially vertical plane with 
its pivotal axis in said casing and having an ex 
tended arm portion in said casing, a resiliently 
Supported first COntact member in said casing in 
operative relation with said counterbalance por 
tion arranged in a predetermined normal posi 
tion when the airplane is in a safe flying condi 
tion and is moved to a second position when the 
airplane is in a stall condition, a resiliently sup 
ported second contact in said casing in operative 
relation with said extended arm portion - ar 
ranged in normally spaced relation from said first 
contact a distance greater than the range of 
movement of said first contact, said second re 
silient contact being movable by said extended 
arm portion to engage the first resilient contact 
in said second position and in said normal posi 
tion dependent upon the speed of the plane. 

2. In a combination airplane stall and high 
speed indicating apparatus of the class described, 
the combination of an enclosure casing, a stall 
indicating air vane member outwardly of said 
casing on a substantially horizontal plane with 
its pivotal axis in said casing and provided with 
a counterbalance portion positioned in said cas 
ing, a high speed indigating air vane outwardly 
of said casing on a substantially vertical plane 
with its pivotal axis in said casing and having an 
extended an portion in said casing, a resiliently 
supported first contact member in said casing in 
operative relation with said Counterbalance porn 
tion arranged in a predetermined normal position 
when the airplane is in a safe flying condition and 
is noved to a second position when the airplane 
is in a stall condition, a resiliently supported 
second contact in said Casing in operative rela 
tion with said extended arm portion arranged in 
normally spaced relation from said first contact 
a distance greater than the range of movement of 
said first contact, said second resilient contact, 
being movable by said extended arm portion to 
engage the first resilient contact in said second 
position and in said normal position dependent 
upon the speed of the plane, and stop means in 

5 
cooperative relation with each of said vanes and 
the interior of said enclosure casing for limiting 
their shiftable movements. . . - 

3. In a combination airplane stall and high 
5 speed indicating apparatus of the class described, 

the combination of an enclosure casing, a stall 
indicating air vane member outwardly of said 
casing on a substantially horizontal plane with 
its pivotal axis in said casing and provided with 
a counterbalance portion positioned in said cas 
ing, a high speed indicating air vane outwardly of 
said casing on a substantially vertical plane with 
its pivotal axis in Said casing and having an ex 
tended arm portion in said casing, a resiliently 
supported first contact member in said casing in . 
operative relation with said counterbalance por 
tion arranged in a predetermined normal posi 
tion when the airplane is in a safe flying condi 
tion and is moved to a second position when the 

20 airplane is in a stall condition, a resiliently sup 
ported second contact in said casing in operative . 
relation with said extended-arm portion arranged 
in normally spaced relation from said first con 
tact a distance greater than the range of move 

25 ment of said first contact, said second resilient 
contact being movable by Said extended arm por 
tion to engage the first resilient contact in said 
Second position and in Said normal position de 
pendent upon the speed of the plane and a third 

30 resilient member interposed between the resil 
ient contact members provided with an opening 
therein arranged to permit either of said contact 
members to pass through said intermediate re 
silient member, said third resilient member being 

35 movable with said second contact toward said 
first Contact member by said extended arm pore 
tion. . 

4. In a combination airplane stall and high 
speed indicating apparatus of the class described, 

40 the combination of an enclosure casing, a stall 
indicating air vane member outwardly of said 
casing on a substantially horizontal plane with 
its pivotal axis in Said casing and provided with 
a Counterbalance portion positioned in said cas 
ing, a high speed indicating air vane outwardly 
of said casing on a substantially vertical plane. 
with its pivotal axis in said casing and having an 
extended arm portion in said casing, a resiliently 
supported first contact member in said casing in 
operative relation with said counterbalance por-, 
tion arranged in a predetermined normal posi 
tion. When the airplane is in a safe, flying condi 
tion and is moved to a second position when the 
airplane is in a stall condition, a resiliently sup 

65 ported second contact in said casing in operative 
relation with said extended arm portion arranged 
in normally spaced relation fron said first con 
tact a distance greater than the range of move 
ment of said first contact, said second resilient 
contact being movable by said extended arm por 
tion to engage the first resilient contact in said 
second position and in said normal position de 
pendent upon the speed of the plane, a third re 
silient member interposed between the resilient 
contact members provided with an opening 
therein arranged to permit either of said con 
tact members to pass through said intermediate 
resilient member, said third resilient member be 
ing novable with said second contact toward said 

70 first contact member by said extended arm por 
tion, and stop means in said casing on one side 
of said third resilient member arranged to limit 
its movement in one direction. RALPHD.LACOE, 
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