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3 Claims.

This invention relates to indicators, and more
particularly to indicators of the type adapted to
register the displacement of power-operated de-
vices. .

One of the objects of the present invention
*is to provide, in a controllably-operated power-
driven device, an indicating mechanism therefor,
so constituted as to be simultaneously controlla-
bly operated with the power-driven device.

Another object is to provide, in a system such
as that outlined above, novel means for.the si-
multaneous control of both the power-driven
mechanism and of the indicator, so that the in-
dicator will proportionately reproduce the mo-
tion of the power-operated device.

A further object is to provide an indicating
mechanism of the above type which is especially
adapted to indicate-the pitch of a variable pltch
propeller.

A further object is to provide a variable pitch
propeller construction and an indicating mech-
anism therefor, in which both the pitch-chang-
ing and the indicating mechanisms are driven
by separate controllable driving connections from
the propeller shaft, and wherein a common con-
trol means is employed for simultaneously con-
trolling both driving connections.

A further object is to provide, in a system such
as that outlined above,. novel electric control
means for controlling the driving connection from
the engine to the indicating mechanism.

A further object is to provide automatic cali-
_brating means for the indicator of a system of
the above character.

The above and other objects of the invention
will appear more fully hereinafter from the fol-
lowing detailed description when taken in con-
nection with the accompanying drawing. It is

to be expressly understood, however, that the .

drawing is for the purpose of illustration only,
and is not designed as a definition of the limits
of the invention, reference being had for this
purpose to the appended claims.

. In the drawing, wherein similar reference char-

acters refer to like parts throughout the several’

views:

Pig. 1 is a side view of a portion of an air-
plane embodying the present invention;

Fig. 2 is a horizontal view, partly in section,
of an indicating mechanism constructed in ac-
cordance with the invention;

Fig. 3 is a vertical section on line 8-—3 of Fig. 2;

Fig. 4 is a cross-sectional vieW taken on line
§—4 of Fig. 2, and

(CL 170—163)

Fig. 5 is a view of the dial and pointer mech-
anism embodied in the indicating device.

Referring more particularly to Fig. 1, the pres-
ent invention is disclosed therein as being asso-
ciated with a variable pitch propeller {, suitably
driven by an engine 2 through a propeller shaft
3, the latter being preferably employed to ac-
tuate any suitable pitch-changing mechanism
4 for varying the pitch of the propeller in either
direction. Pitch-indicating mechanism shown di- 10
agrammatically at 5 is provided for indicating
the pitch of the propeller and preferably such
mechanism may be selectively drivably connected
with the ptropeller shaft or any.suitable engine
driven member such as the tachometer take-off,
for example, through a flexible cable 6. Prefer-
ably the mechanism § is drivably connected with
the driving cable 6 only when the pitch-chang-
ing mechanism 4 is actuated, and to this end a
control member T is provided which effects op-
eration of the pitch-changing mechanism 4 in
either -direction through links 8 and 8 and si-
multaneously establishes a driving connection
between the indicating device 5 and the driving
cable 6 through any suitable means such as an gg
electrical circuit 10, to be described hereinafter
more in detail,

The indicating mechanism 5 as dlsclosed in
Figs. 2 and 3 more particularly includes a casing
11, a bracket 12 secured to the rear wall of the ;
casing, and g suitable frame 13 which is secured
to the bracket and supports certain parts of the
indicating mechanism. Preferably, a reversing
transmission forms the first part of the indicat-
ing mechanism and includes a driving shaft 4 .
and a driven shaft {5 journalled respectively in .
bushings 16 and 17 supported by the frame. ‘The
driving shaft 14 is constantly rotated in a clock-
wise direction as seen in Fig. 4 at a speed propor-
tional to the speed of the propeller shaft by any .
suitable means, such as the flexible cable 6 ex-
tending from the tachometer take-off 18 to the
said shaft 14. 'The latter in turn constantly
drives a countershaft 19 in a counter-clockwise
direction, for example, as viewed in Fig. 4, by
means of the meshing gears 20 and 21 secured
respectively to the said shafts 14 and 19, the said
shaft 14 also constantly driving a countershaft 22
in a clockwise direction as viewed in said figure
by means of the gear 20, an idler gear 23 ro-
tatably mounted on the frame 13, and a gear 24
mounted on the shaft 22.

Means are provided whereby the constantly-
rotating countershafts 19 and 22 may selectively
drive the driven shaft {5 in opposite directions.
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As shown, such means comprise normelly dis-
engaged clutches 25 and 26, respectively mounted
on the countershafts {9 and 22, said clutches,
when engaged, respectively driving the gears 27
and 28 meshing with gear 29 carried on the driven
shaft 15. When the clutches are disengaged,

| however, the gears 27 and 28 are freely rotatable
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upon their respective shafts 19 and 22. In the
event that clutch 25 is engaged, the shait 19,
which rotates in a counter-clockwise direction
as viewed from the left, in Fig. 2, will drive the
shaft 15 in a clockwise direction by means of the
gears 21 and 29. If the other clutch 2§ is en-
gaged, however, the shaft 22, which rotates clock-
wise, will drive the shaft 15 in a counterclockwise
direction through the gears 28 and 24.

The clutches 25 and 26 are selectively engaged
by any suitable means simultaneously with the
actuation of the pitch-controlling member 1. As
shown, such means is electrically controlled and
includes a sleeve 30 splined upon the shaft 22
so as to rotate therewith and to slide freely longi-
tudinally thereof. A driving clutch member 31
is secured to the sleeve 30, while a driven clutch
member 32 is mounted for free rotation upon
the shaft 22, in operative relation to the driving
clutch member 3f. Thrusting the sleeve 30 to
the right in Fig. 3 will carry the driving clutch
member 3{ into engagement with the driven
clutch member 32. In normal position, however,
a spring 33, encircling the shaft 22, holds the
clutch members 3t and 32 in disengaged position.

The electromagnetic means further comprise

‘a solenoid 34 wound upon a stationary core 35

which encircles the revolving sleeve 36. A pole
piece 36 is mounted on the frame 19 and sup-
ports the solenoid core 35 by means of a screw
31 passing through the pole piece and threaded
in an ear 38 formed on the core 35. Cooperating
with the pole piece 36 and solenoid 35 is an arma-
ture 39 formed coaxially with the sleeve 30 and
rotating therewith. Energizing the solenoid 34
will draw the sleeve 80 to the right as seen in
Fig. 3, so as to engage the driving clutch member
31 with the driven clutch member 32, such move-
ment of the armature 39 and sleeve 30 to the
right being arrested, however, by the contact of

-the clutch member 31 with the clutch member 32

before the air gap 40 is completely closed, this
arrangement preventing the scraping of the ro-
tating armature 39 against the stationary horns
41 of the pole piece 36. A similar solenoid mech-
anism 61 is provided for actuating the other
clutch device.

Suitable indicating means including a pointer
42 are drivably connected with the shaft 15
through a reduction gear train which more par-

. ticularly includes a planet-carrying disk 43 se-

70

cured to the shaft 15 and carrying a plurality
of double planet gears 44 at its periphery. Each
of these last referred to planets comprises two
identical gears 45 and 46 secured to a common
shaft 471 which is journalled on the planet carrier
43 which separates the two gears. The gears 45
and 46 mesh respectively with a flxed gear 48
secured to the frame 13 and with a driven gear
49 coaxial with and freely rotatable upon the
shaft 15, the last named gear having one more

‘tooth than the fixed gear 48 in order that each

revolution of the planet carrier 43 will advance
the gear 49 by the width of one tooth. In this
manner, a great speed reduction is provided be-

" ‘tween the shaft {5 and the gear 49. - The gear

7%

49 drives the pointer 42 through a hub 50.
Frictional means are provided whereby the
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poinfer 40 is retained upon hub 58 but may be
shifted angularly with respect thereto. Such
means comprise a screw B&f passing loosely
through the hub 52 of the pointer 42 and thread-
ed into the shaff (5, the head of the screw lightly
engaging the hub of the pointer so as to fric-
tionally maintain the same in proper position.
A plurality of fingers 53 integral with the hub
52 of the pointer grip the hub 58 and provide a
vieldable frictional driving connection therewith.

Electrical interlocking means are shown in
Fig. 1 which effect engagement of one or the
other of the clutches 25 or 26 whenever the pro-
peller pitch is changed. These means comprise
a battery 54, one pole of which is electrically con-
nected to the terminals 55 and 56 of the solenoid
coils 34 and 61 respectively, the other pole of
the battery 54 being connected to the lever T
which is of conducting material. Contacts 51 and
98 are provided to cooperate with the lever 7 and
are connected to the terminals 59 and 60 of
the solenoids 34 and 61. When the lever 7 is
shifted forwardly, a circuit will be completed
through the contact 57, thus energizing the sole-
noid coil 34, and thereby causing engagement of
the clutch 26. Similarly, when the lever 7 is
shifted rearwardly, the solenoid coil 61 will be
energized, and will cause engagement of the
clutch 25. )

In operation, assume for example that the pilot
moves the lever T forwardly, engaging the pitch-
changing gearing 4 to cause an increase in the
propeller pitch. Simultaneously, the lever 1 will
engage the contact 57, energizing the solenoid
coil 34 to engage the clutch means 26 so as to
cause the engine | to drive the indicating hand
40 clockwise as seen in Fig. 5 through the train
including tachometer take-off 18, flexible shaft
6, shaft {4, gears 20 and 2(, countershaft 19,
clutch 26, gear 28, driven gear 29, shaft i5, re-
ducing planetary gears 44, 48 and 49 and the
collar 80 to the indicating pointer 42. Release
of the lever § will' disengage both the propeller
shifting and indicating gear trains. The increase
in pitch of the propeller during this operation
will be proportional to the number of revolutions
of the engine during the time in which the lever
is held in its forward position. Also, since the
gear train from the engine | to the indicating
hand 42 is held engaged during the same time,
the clockwise shift of the indicating pointer will
likewise be proportional to the number of revo-
lutions of the engine during which the lever 5
is held forward. Therefore, the angular clock-
wise displacement of the indicating pointer 40
will be proportional to the increase in pitch of the
propeller.

Similarly, when the lever 5 is shifted rearward-

Iy to decrease the propeller pitch, the clutch 25

is engaged so as to cause the indicating hand 40
to be driven counter-clockwise and the counter-
clockwise shift of the indicating hand 40 will be
proportional to the decrease in pitch of the pro-
peller.

A suitable scale 62 is provided for the pointer
42, such scale being shown in Fig. 5, and being
calibrated in degrees of propeller pitch. Thus,
whenever the pitch of the propeller is increased
or decreased by a certain number of degrees, the
reading of the indicator is correspondingly in-
creased or decreased. Obviously, if the pointer
is once set so as to indicate the actual pitch of
the propeller, it will thereafter contnue to indi-
cate-the pitch of the propeller.
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Discrepancies between the control of the pitch- 78
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changing and indicating mechanisms may . in

- time cause an error in the indication. Accord-

10

15

20

25

30

ingly, a correction is periodically applied to the
indicator, as will now be explained.

As is common in pitch-changing devices, auto-
matic means are provided in the pitch-changing
mechanism 4 for arresting the change of pitch
whenever the pitch has attained a predeter-
mined maximum or minimum. Such means may
operate independently of the lever 1, that is if
the lever 1 is held in its forward position, the
piteh of the propeller { will first increase to a
certain maximum value, after which it will re-
main at that value even though the lever 7 is
not released. Similarly, holding the lever T in
its rearward position will cause the pitch to de-
crease to, but not below, the minimum value.

In a manner corresponding to the above de-
scribed action of the pitch-changing mechanism
4, the pointer 42 cannot shift above or below
& certain range, even though the lever 71 is held
in a forward or rearward position. This is ac-
complished by providing a pair of adjustable
stops 63 and 34 placed to arrest the pointer 42
at the points on the scale indicating respectively
the maximum and minimum possible values of
propeller pitch. If the lever 1 is continuously
held in its forward position, the pointer 42 will
rotate into contact with the stop 63, which will
prevent further clockwise rotation of the pointer
40. The.yieldable frictional connection 53 be-
tween the indicating pointer 42 and the collar

. 50 permits the indicator gearing to continue ro-

tation without injury to the pointer. Similarly,

“holding the lever 7T in its rearward position will

decrease the reading of the indicator to, but not
below, the value of the minimum possible pitch

‘angle of the propeller.

The above described characteristics of the
pitch-changing and indicating means produce an
automatic calibration of the pitch-indicating
means 5 whenever the pilot causes the propeller-
vitch to assume its maximum value. For in-
stance, if the pilot shifts the lever T forwardly
and does not release it until he is sure that both
the propeller pitch and the indication of the
pointer 42 have reached their corresponding max-
imum values, the indicating hand 42 has been
automatically reset to the correct value of the
propeller-pitch angle; that is, the propeller-pitch
is at its maximum value, and the pitch indicator
indicates such maximum value. A similar re-
setting action will obviously occur when the pilot
holds the lever T in its rearward position so as
to decrease both the pitch of the propeller and
the reading of the indicating pointer to their
corresponding minimum values.

‘While there has been shown and described only
one embodiment of the invention, it is to be un-

- derstood that the same is not limited thereto but

may be embodied in various mechanical forms.
It is also to be understood that various changes
may be made in the relative sizes, shapes and
relative location of the parts without departing

. from the spirit of the invention, as well under-

stood by those skilled in the art. Reference will
therefore be had to the appended claims for a
definition of the limits of the invention.

3

-What is claimed is:

1. In combination, a variable pitch propeller,
a propeller shaft, means for changing the pitch
of the propeller, a controlling means for the

pitch-changing means for increasing or decreas-,

ing the pitch of the propeller, and a pitch indi-
cator comprising an indicating member, two
driving connections from the propeller shaft to
said indicating member, one of said driving con~-
nections tending to drive the indicating member
in one direction and the other of said driving
connections tending to drive the indicating mem-
ber in the opposite direction, a clutch included
in each of said driving connections, and elec-
trical means governed by said controlling means
for engaging one of said clutches when the pitch
of the propeller is being increased and for en-
gaging the other of said clutches when the pitch
of the propeller is being decreased.

2. In combination, a variable piich propeller,
a propeller shaft, shaft-operated means for
changing the pitch of the propeller in reverse
directions, a pitch indicator comprising an indi-
cating member, and means for connecting the
propeller shaft and member comprising a pinion
operatively connected with the propeller shaft
and rotated thereby, a pair of gears operatively
connected with said pinion and rotated in op-
posite directions, a shaft carrying each gear of
said pair of gears, speed reduction gearing con-
nected with said member and including a pair
of clutch members, a sleeve surrounding each
shaft and mounted thereon so as to be axially
movable thereof but rotatable therewith, clutch
members carried by the sleeves and adapted to
respectively frictionally engage and drive saild
first named clutch members, electromagnetic
means for selectively moving either of said
sleeves axially of the respective shafts to move
the clutch member carried by the sleeve into
frictional driving engagement with the corre-
sponding one of the first named clutch members,
and common means for controlling said fArst
means and said electromagnetic means.

3. In combination, a variable pitch propelier,
a propeller shaft, shaft-operated means for
changing the pitch of the propeller in reverse di-
rections, a pitch indicator comprising an indi-
cating. member, and means for connecting the
propeller shaft and member comprising a pinion
operatively connected with the propeller shaft
and rotated thereby, a pair of gears operatively
connected with said pinion and rotated in oppo-
site directions, a shaft carrying each gear of said
pair of gears, a clutch member drivably connect-
ed with each shaft, speed reduction gearing con-
nected with said indicating member and in-
cluding a pair of driven clutch members mount-
ed for cooperation with the first named clutch
members, electrically operated means for selec-
tively moving either of said first named: clutch
members into frictional driving engagement with
the corresponding driven clutch member, and
common means for controlling said first means
and said electrically operated means.

CLINTON H. HAVILL.
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