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1 Claims.

This invention relates to selective two pitch air-
screws as described in the present specification

and illustrated in the accompanying drawings -

that form part of the same.

The invention consists essentially in the utm-
zation of the torque reaction of the airscrew to
alter the pitch of the blades, as pointed out in
the claims for novelty following a description
in detail of an acceptable form of the invention.

The objects of the invention are: to take ad-
vantage of the natural tendency of the airscrew
to lag behind or overrun the engine, this tendency
being utilized to vary the pitch setting of the
airscrew blades; to place the selection of the
pitch within the controi of the pilot without add-
ing to the number of controls; to render impos-
sible change of pitch of the blades to high pitch
setting at low speeds or fo low pitch setting at
high speeds of the aircraft; to eliminate all con-
trol connections to the airscrew; to provide im-
proved takeoff and permit the efficient develop-
ment and use of the power available at low air-
speeds; to provide a mechanism applicable to
standard equipment without alteration thereof;
to reduce the number of working parts, thereby
simplifying manufacture and upkeep; to permit
axial penetration of the airscrew hub thus fa-
cilitating installation of a gun, firing through the
hub; and generally to increase the efficiency of
the aircraft by permitiing heavier takeoff loads
and increased speeds.

According to the invention an airscrew is pro-
vided In which a low pitch and a high pitch set-
ting are available. The changes from low pitch

to high pitch and vice versa depend in part upon

the speed of the aircraft but the instant at which
change of pitch takes place is fully within the

control of the pilot and may be delayed indefi-

nitely if desired.

When it is desired to change pitch, all that is
necessary is to slow down the engine, allowing
the airscrew to overrun the engine for an in-
stant. When this occurs the pitch changing
mechanism unlocks, permitting the airscrew to
change pitch, if the speed of the aircraft is such
as to warrant a change of pitch. As long as the
engine is driving the airscrew the mechanism is
locked, and no change of pitch can occur until
the pilot causes the airscrew to overrun the
engine,

In the preferred form of the invention, de-
scribed in detail hereinafter, the hub casing, in
which the blades are mounted, is permitted a lim-
ited rotation with respect to the mounting sleeve
which is keyed or splined to the engine crank-

5
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shaft in the same manner as a fixed pitch air-
screw. Journal blocks, carried by the mounting
sleeve, engage with pitch levers, attached to the
blade roots, causing the blades to change pitch
as the hub casing rotates with respect to the
mounting sleeve. Stop surfaces on the mounting
sleeve, transmit the torque of the engine to cor-
responding stop surfaces on the hub casing,
either directly, holding the blades in Jow pitch,.
or through interposed spacers, thus holding the
blades in high pitch. The spacers are inserted
between the stop surfaces when the speed of the
aircraft is above a selected value by the pressure
of an anemometric disc carried at the front of
the hub, and are extracted from between the stop’
surfaces by the pressure of springs which over-
come-the pressure on the disc when the speed of

" the aircraft is below the’ selected value.
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Referring to the drawings,

Figure 1 is a side élevation of an-airscrew hub
of the preferred variety.

Pigure 2 is a sectional front elevation on the
line 2—2 of Figure 1, with the spring cartridges
removed.

Figure 3 is a sectional side elevation corre-
sponding to Figure 1.

Figure 4 is a sectional view of a spring cartridge.

Figure 5 is a sectional front elevation on the.
line 5—5 of Figure 1.

Figure 6 is a diagrammatic side elevation of
the hub illustrated in the previous figures, show-
ing the relative positions of the mounting sleeve, .
hub casing, blades and spacers m the low pitch
position.

Figure 7 is a sectional front elevation on the
line T—T1 of Figure 6.

Figure 8 Is a dxagrammatxc plan . showing the-
pitch setting of the upper blade in Figure 7.

Figure 9 is a diagrammatic side elevation cor-
responding to Figure 6, but showing the relative
positions of the various parts in the pitch chang-
ing position. The dotted lines show the spacers
in the inward position.

Figure 10 is a sectional front elevation on the
line 10—{0 of Figure 9. .

Figure 11 is a diagrammatic plan showing the
pitch setting of the upper blade in Figure 10.

Pigure 12 is a diagrammatic side elevation
corresponding to Figure 6, but showing the rela-
tive positions of the various parts in the high
pitch position.

PFigure 13 is a sec’monal front elevatlon on the
line (3-—13 of Figure 12.

Figure 14 is a diagrammatic plan showing the
pitch setting of the upper blade in Figure 13.
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‘Figure-15 is a diagrammatic side elevation of
a three bladed airscrew showing the relative posi-
tions of the mounting sleeve; hub casing, blades
and spacers in the pitch-changing position.
Figure 16 is a sectional front elevation on the
line 1616 of Flgure 15. = =~ :
Pigure 17 is a front elevation of the hub shown
in Figures: 1-and 2.. -
The airscrew hereinafter described is composed
of parts which may be classified in three groups.
First, parts that do not move in relation to the
‘engine crankshaft, - .
Second, parts that move in relation to the first.
group as the airscrew blades change pitch.
Third, parts that move in relation to the first
and second groups in cooperation with the ane-
mometric dise. :
. The engine crankshaft, to which the parts clas-
sified in the first group are rigidly attached, is

{6 has a tapered end terminating in a threaded.
portion to receive the retaining nut {6.

" The mounting sleeve 17 is kept on the crank-
by the retaining nut {6 and held agalns
otation by the key 18. :
al° with the mounting sleeve (1. is the

Int

. ‘near the root of each blade. - At the outside and
inside, respectively, of the orifices 20 are the
" pearing caps 21 and 22 which are attached to the
‘torque plate by the flat head machine screws
3.and their elastic stop nuts 24. .
: spacer guide studs 25 are screw-threaded
! ‘torqite plate 19 and are prevented from
‘unscrewing by the corners of the bearing caps
“which are recessed into the flanges 26 which
A tal ;!

Hmit

in its correct position, by means

530 is the hub casing 31. v
casing are the torque stops 32 on

“headed machine screws.34
op nuts 3. -
adjustment:

" 'Th
- rotatlo
S limit
- the’, o ¢
on the torque plate. 19 and the adjustment bars:

to the hub casing. E
relative rotation of the hub casing in'the oppesite

the former tends to overrun the lafter. It will

right-hand rotation, as indicated by ‘arrows in
the various figures. Lo

The spacers §6, which will be described in ‘de-
tail hereafter, are insertable between the stop
surfaces 36 on the torque plate 18 and the stop
surfaces 3T on the adjustment-bars 83.°. :

designated by the numeral 5. The crankshaft -

_torque plate 19 which-has a rectangular orifice 20

th'the guide studs. The stop nuts’
he forward movement of the third group,

ed on to the rear end of the" 4
- the bearing adjustment ring

fore the mounting sleeve:

ustment bars 33 are mounted by me:::s |
e

bars 33 are in the plane of -
of the torque plate: 19 and, consequently,
rotation of the hub casing in relation to-
nting sleeve. Stop surfaces 36 and: 31

- 83, respectively; provide ample bearing surfacg"to o
" transmit the engine torque from the torque plate .

Further stop surfaces 38 and 39 on t,he.tbrql'xe;
plate and adjustment bars, respectively, limit the -

direction and provide bearing surfaces to trans-.

- mit the torque of the airscrew to the engine, when * i RiY : ‘ !
- separating ‘the stop surfaces 36 and 31, the outer

be observed that the engine is assumed to have:

‘Carried on the hub casing 31 by means of the
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~ ball bearings 40 and the adjustment washers Y
. ‘are. the root sleeves #42. The. blades 43 are.
“mounted in the root sleeves In any suitable

‘manner, )

A central link &4 passes around the mounting

sleeve, but does not bear upen it, housing the .
ball bearings 45 which take the centrifugal pull
of the blades 43 and root sleeves 42 through the
pins 48. - The pins 46 are screw-threaded into the
root sleeves with a buttress thread, designed to
take a maximum of tensile load with a minimum
of resultant bursting stress upon the root sleeve,
-and are locked against unscrewing by the ends
of the- pitch levers 47 which enter the holes 48,
drilled in the pins 46 after tightening up on the
inner races of the ball bearings 45.

The pitch levers 47 are rigidly mounted in the
root sleeves 42, being accurately fitted into holes
drilled in the bases of the blade roots and screw--
threaded into them near the ends which lock the
pins 46. The pitch levers are locked against un-
screwing by the lock pins 49 which are held in
place by the split pins 50 at the outward ends of
the pitch levers 47, :

The assembly consisting of hub casing, root
sleeves, central link bearings, pins and pitch
levers cannot come apart in any particular so long
as the split pins 50 remain in place.

If the adjustment washers 41 are of the right -
thickness the blades will be correctly mounted on
the hub casing and the ball bearings 40 and 45
will all simultaneously receive the correct amount _
of pre-load. Substitution of adjustment washers
41 will correct inaccuracies in pre-load and also
provides a means of roughly balancing the blades,
precise balance being achieved by varying the
amount of lead held in the undercut holes 51.

" The 'pitch levers pass through the orifices 52
... in the hub casing. These orifices are so shaped
o0 that the pitch levers can move freely, with the

~hlades, through the maximum pitch range that
could be required. The outer ends of the pitch
ss-through the orifices 20 in the torque
9-and are connected with the latter by
: of the journal pieces 53 and the journal
blocks 54. The journal blocks 54 have project-
- ing stub axles 85 which are attached to the torque
. platé by the bearing caps 2{ and 22 in such a
manner as to permit rotation about and a limited
‘movement along the axes of their stub axles.

‘- The*journal pieces §3, which are drilled to re-
ceive the’ pitch levers 47, are. carried by the
" Journal blocks 54 in such a manner as to per-
“mit angular change between the pitch levers and
the stub axles §5. .

~ .. When the stop surfaces 36 are in contact with
" the stop surfaces 37, the torque plate (8 is in'a
definite position in relation to the hub casing
“and, as the torque of the engine driving the air-
screw is transmitted through these stop surfaces,
. they will be held in this relative position. Asthe
. pitch levers are mounted rigidly in the root sleeves
42, but connected towards their outer ends with
the torque plate, the airscrew blades are held in 8
an unchanging pitch position. When the torque
plate {9 is rotated in relation to the hub casing,
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ends. of the pitch levers must move with it in re-
.. lation to the hub casing which carries the root
70 ‘sleeves, thus:increasing the pitch of the blades
- until such ‘increase of pitch is arrested by con-
tact between the stop surfaces 38 on the torque
plate- and the stop surfaces 39 on the adjust-
;. ment bars.. o L P
76 It will thus be seen thai the hub casing, car+




ov ,rcomes the pressure of the sprinss. and the
‘whol‘e, group of parts commences to move_ inwards

; : space;

- foithe, arrangement of ‘the- pitch levers mounted: 5 ra.cu 36 and 31.. o :
in the blade roots and the journal blocks mounted:- . ''The SpFing cartridges W are ca;
" in the:torque plate. _ angle to the line of. movement of the: spa.cer ring

The third group of parts, those moving in, re- 51, and this angle increases as the. scer ring
lation to.the firstand second groups in coopera- .moves inward,:against the springs;
tion’ with ‘the anemometric: disc, consists of the 10 quence of this change of anglé, a, constant’ ‘pres-
spacers-together: with the anemomeétric. disc and sure on the disc 68 produces an lncreasing pres-
springs which control their movement in and out sure . against”the springs. The springs are so |
betweeni the stop surfaces 36-and 37, when these designed that their pressure, as they are com-
latter are separated owing to the airscrew tend- pressed, does not increase as rapidly as the cor-
ing to overrun the engine. 15. responding resultant of a constant pressure upon

The ‘spacers 56, which, when interposed be- the dlsc . o
tween the stop surfaces 36 and 31; hold the air- Operatwn v

screw blades in. the high pitch position, are in- . ° 'y eﬂect of this arrangement i tha.t once the
tegral with the spacer ring 61 (see Figure 6), . parts. omposing the third group start to move
which' is ‘mounted on the spacer guide studs 25. 3¢ Anward, under aerodynamic pressure on the disc,
The spacer ring 57 is provided with lugs 58 (see ‘they immediately travel the whole distance, being’
Figure 1) on its inward side through which ma-- opposed "by & decreasing resistance; 1. e., they
chine screws 59 are fastened by means of elastic. “trip.”: This Aripping ‘action. also occurs in the
stop nuts. Spring cartridges 80 are journalled opposite ‘direction, when changing from high
at one end on the machine screws 6! which are o; pitch to. low, owing to the fact that the spring
fastened through lugs 62 on the torque plate by - -pressure ‘does not decrease as rapidly as the op- -
means of other elastic stop nuts. Referring.to - ‘posing :resultant ‘of the pressure on the disc
Figure 5 it will be seen that each spring cartridg (which latter may be considered as being con-
comprises two closed ended cylinders 63 and ‘84, -, stant for the fraction of a second required to
one slidably mounted within the other, contain-~ “trip” the mechanism).

ing a compression- spring- 65 exerting pressure. - - The third group of parts will hereinafter be
tending to separate the cylinders, thereby length- - referred to-as the “trip” mechanism. .
ening the cartridge. ‘Mounted in front.of the ° In the operation of the airscrew'as a. whole,

spacer ring by means of the metallic bracing bolts  {he actusl operation of changing piteh is accom-
66 and the bracing tube 67 is the anemomeMC':3_5 plished by causing the-airscrew to overrun the
disc 68. .. 'engine, thereby turning the blades into the ex-
The spacers are provided with bevelled steps 69_ /.. treme high pitch or pitch-changing position, and
which fit into correspondingly bevelled depres< - then causing the engine to drive the airscrew,
sions 10 in the adjustment bars 33 when the air- thus turning the blades to as low a-pitch as the
screw is in the high pitch setting. 40 stop surfaces 36 and 37 (which transmit the
Referring to the drawings it will be understood torque of the engine to the airscrew blades) will
that, so long as the engine is transmitting torque - permit. - The function of the “trip” mechanism is
to the airscrew, the stop surfaces 36 and 37 will to separate ‘the stop surfaces by the-thickness
be in contact, unless they are held apart by the . * of the spacers, thereby holding the blades in high
spacers §6. There are, therefore, two pitch posi- 45 pitch, if the speed of the aircraft is high enough .
tions or settings available while the engine is to cause.the mechanism to “trip” inward; or to
driving the airscrew. The low pitch position is = allow the stop ‘surfaces to come together ‘there. -
that in which the stop surfaces 36 and 37 are in by permitting the engine to turn the. blade into
direct contact, and the high bitch position is that low pitch, if the speed of the a _
in which the spacers are held between the stop 50 enough -to" cause ‘the mechanism
surfaces. ward, e : B
While in the low pitch pos1tion, the spacers The thickness of the. spacers, therefore deter~
cannot enter between the stop .surfaces,. and. -~ mines the ‘pitch- range or difference between. Iow
while in the high pitch position the spacers are -and high: pitch and: it will be: understood ‘that.
locked in place by the bevelled steps-§9 and 70. 55 substitution:o? adjustment bars. 38 of varying'
A third pitch position is assumed when the stop thickness:at the’ surface 31 will vary the low
surfaces 38 and 39 are in contact, i; e., when the pitch position. .-
airscrew overruns the engine. ‘This is the pitch- Substitutio bracing bolts and tubes of dlf-
changing position and is slightly higher than the ferent lengths: permit:any required adjustment
high pitch position, the stop surfaces 36 and 37 60 of the distance between-the front of the airscrew
being sufficiently far apart to permit the spacers hub and the disc:#8; and changing ‘the. -size ‘of

to enter or withdraw from between the stop sur-. the disc or the: strength of the springs will vary.
faces in response to the action of the third group the pressure required to “trip” the “trip” mech- -
of parts. anism, thereby varying the “critical” speed of the
The operation of the third group of parts is as @5 aircraft, i. e., the speed at which change of pitch
follows: can be accomplished i
The spacer ring 57, together with the spacers Considering the operation of the airscrew dur-

§6, bracing bolts 66, bracing tube 61 and anemo- ing an imaginary flight. During the takeoff the .
metric disc 68, is held in the outward or low pitch airscrew will be in low pitch and will remain in
position, against the aerodynamic pressure upon 70 low pitch -until the “critical”. speed is reached. -
the disc 68, by the compression springs 65 oper- Once the airspeed has risen above the critical val-
ating Withm the spring cartridges 60. As the ue, the pilot can change to high pitch at any
speed of the aircraft increases, the aerodynamic moment he selects, but the airscrew will not.
pressure upon the disc 68 increases, until a speed - change to high pitch ‘until the -pilot closes the
is reached at which the pressure upon the disc 75 throttle to the required extent ‘Once in high
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pitch the airscrew W111 remain there untu the

airspeed has fallen below the critica] value ‘and

even then will not return to Jow pitch unless the’

pilot makes the required movement of the throt- i

tle.

&

The foregoing description applies speciﬁcally to -

the form of the invention illustrated in the fig--

ures including the three blades airscrew shown‘ ;

in Figures 15 and 16,
Many other forms however, could be used with-
out "going beyond the ‘scope of the invention.

For instance, the arrangement of the “trip”- -

mechanism could be varied, or the torque plate
could be placed behind the hub instead of in
front, thus causing the engine torque to turn the

15.

blades- to high pitch, and using the spacers to:.

hold the blades in low pitch, etc.

_In all its forms, however, it may be seen that :

the selective two pitch airserew which is the sub-
jeet of  this application, is one that-can be
changed from low .pitch to high pitch or vice

versa at the will of the pilot, but is proof against :
accidental or mistaken.changes into high pitch - -

at too low an airspeed or 1nto low pitch at too
high an airspeed.
What I claim is: -

1. In a two pitch airscrew, a driven mounting :

sleeve, a -hub casing so mounted on said sleeve as

to permit rotation thereon and- provide one lim-:

-iting position when the driven sleeve is impart-

30

ing torque to the airscrew and another limiting -

position: when the -airscrew overruns the driven

sleeve, blades rotatably mounted in the hub cas-:

ing, means causing the blades to rotate in'the
hub casing as the casing rotates on the sleeve,
spacers insertable when the airscrew overruns
the driven sleeve, changing the limit of rotation
and pitch setting of the airscrew when the driven
_sleeve is again imparting torque to the airscrew,
and means actuated by aerodynamic pressure
controlling the insertion or: extraction of the
spacers and the pitch:setting of the airscrew. .

2. In a two pitch airscrew, a driven mounting
sleeve, a hub casing rotatably mounted on said
sleeve, stops on the hub casing, stops ‘on:the

45

sleeve engaging with the stops on the hub. cas«::

ing and providing one limiting-position when the

driven sleeve is imparting torque to the airscrew -

and another limiting position when the airscrew

overruns the - driven ‘sleeve, blades rotatably-

- mounted in the hub casing, .means causing the
blades.to rotate in the hub casing as the casing
. rotates on the sleeve, spacers insertable between

the stops when the airscrew overruns the driven-

sleeve; changing the limit of rotation and pitch

setting of the airscrew when the driven sleeve is’

~ again imparting torque to- the airscrew, and -

means actuated by aerodynamic pressure con-
trolling the insertion or extraction of the spacers
and the pitch setting of the airscrew.’ :

3. In a two pitch airscrew, a mounting sleeve,

2 hub casing journalled on said sleeve, stops on
the hub casing, stops on the sleeve engaging with - -

the stops on the hub casing and limiting its- rota-
tion with respect to the sleeve, spacers insert-
able between the stops on the hub casing and
the stops on the sleeve, blades rotatably mounted
in the hub casing, means connecting the blades

,65
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a hub casing Journalled on said sleeve, stops on
the hub casing, stops on the sleeve engaging with -
the stops on the hub-casing and limiting its rota- -
tion with respect to the sleeve, adjustment bars
secured to said stops to adjust the limits of said

rotation, spacers insertable between the stops on
‘the. hub casing and the stops on the sleeve,

blades rotatably’ mounted in -the hub- casing,
means -connecting the blades with the sleeve
causing the former to rotate as the latter rotates
in relation to the hub casing, and means includ-
ing a disc supported against the pressure of the
air stream by springs, controlling the insertion
of the spacers between the stops on the sleeve
and hub casing.

5. In a two pitch’ airscrew, a mounting: sleeve,
a torque plate integral with sald sleeve, a hub
casing rotatably méunted on the sleeve, stops on
the torque plate and on the hub casing limiting -
their relative rotation, blades rotatably mounted
on ‘the hub casing, means causing the blades to
change pitch in agreement with relative rotation
of the hub casing and sleeve, spacers insertable -
between -the stops on the torque plate and those
on the hub casing, sald spacers, when inserted,
narrowing the limits of relative rotation between
the hub casing and the sleeve, and means includ-
ing a disc ‘supported against the pressure of the
airstream. by springs, said means causing the-
spacers to trip inwards or outwards in agreement
with:. variatlons m aerodynamic pressure on the
disc.

6. In a two pitch airscrew, a mounting sleeve,
a torque plate integral with said sleeve, a hub
casing rotatably mounted on said sleeve in front
of the torque plate, stops on the torque plate and

-on the hub casing limiting their relative rotation,

blades rotatably mounted on ‘the hub. casing,
means. causing the blades to change pitch in
agreement with relative rotation of the hub- cas-
ing and sleeve, spacers insertable between the
stops on the torque plate and those on the hub
casing, said spacers, when. inserted, narrowing
the limits -of relative rotation between the hub
casing- and the sleeve, and means including a
disc supported against the pressure of the air-
stream by springs, said means causing the spac-
ers to trip inward interposing between the stops
as the disc moves outward under pressure of the
springs and to.trip outward escaping from be-
tween the stops as the disc moves inward under
aerodynamic pressure. :
7. In a two pitch airscrew, a mounting sleeve,

‘g torque . plate integral with said ‘sleeve, a. hub

casing rotatably mounted on said sleeve behind °

 the torque plate, stops on the torque plate and

on the hub casing limiting their relative rota-
tion, blades rotatably mounted on the hub cas-
ing, means causing the blades' to change pitch in

. 60 -agreement with relative rotation of the hub cas-

ing and sleeve, spacers insertable between the -
stops on the torque plate and those on the hub

casing, said spacers, when inserted, narrowing. -
the limits of relative rotation between-the hub
casing and the sleeve, and means including a
dise supported against. the pressure of the air-
stream by springs, said means causing the spacers

to trip: inward interposing between the stops as

with the sleeve causing the former to rotate as -

the latter rotates in relation to the hub casing,

and means including a disc supported against -

the pressure of the airstream by springs con-
trolling the insertion of the spacers between the
stops on the sleeve and hub casing.

4, In a two pitch airscrew, a mounting sleeve,

70

the:disc moves inward under aerodynamic pres-
sure and to trip outward escaping from between

" the stops as the disc moves outward under pres-

sure’of the springs,

8. In a two pitch airscrew, a mounting sleeve, a
torque plate integral with said sleeve, a hub cas-
ing rotatably mounted on said sleeve in front of
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the torque plate, stops on the torque plate and on
the hub casing limiting their relative rotation,
blades rotatably mounted on the hub casing,
means causing the blades to change pitch in
agreement with relative rotation of the hub cas-
ing and sleeve, spacers insertable between the
stops on the torque plate and those on the hub
casing, said spacers, when inserted, narrowing
the limits of relative rotation between the hub
casing and the sleeve, and means including a
disc supported against the pressure of the air-
stream by springs, said means causing the spacers
to trip inward interposing between the stops as
the disc moves outward under pressure of the
springs and to trip outward escaping from be-
tween the stops as the disc moves inward under
aerodynamic pressure, said spacers having bev-
elled projections engaging with correspondingly
bevelled recesses in the surfaces of the stops
against which they bear when inserted between
the stops. )

9. In a two pitch airscrew, a mounting sleeve, a
torque plate integral with said sleeve, a hub cas-
ing rotatably mounted on said sleeve behind the
torque plate, stops on the torque plate and on the
hub casing limiting their relative rotation, blades
rotatably mounted on the hub casing, means
causing the blades to change pitch in agreement
with relative rotation of ,the hub casing and
sleeve, spacers insertable between the stops on
the torque plate and those on the hub casing,
said spacers, when inserted, narrowing the limits
of relative rotation between the hub casing and
the sleeve, and means including a disc supported
against the pressure of the airstream by springs,
said means causing the spacers to trip inward
interposing between the stops as the disc moves
inward under aerodynamic pressure and to trip
outward escaping from between the stops as the
disc moves outward under pressure of the springs,
said spacers having bevelled projections engag-
ing with correspondingly bevelled recesses in the
surfaces of the stops against which they bear
when inserted between the stops.
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10. In a two pitch airscrew, a mounting sleeve,
a torque-plate integral with said sleeve, a hub
casing rotatably mounted on the sleeve, stops on
the torque plate and on the hub casing limiting
their relative rotation, blades rotatably mounted
on the hub casing, a central link passing around the
sleeve and rotatably attached to the roots of the
blades, means causing the blades to change pitch
in agreement with relative rotation of the hub
casing and sleeve, spacers insertable between the
stops on the torque plate and those on the hub
casing, said spacers, when inserted, narrowing
the limits of relative rotation between the hub
casing and the sleeve, and means including a disc
supported against the pressure of the airstream
by springs, said means causing the spacers to
tripinwards or outwards in agreement with vari-
ations in aerodynamic pressure on the disc.

11. In a two pitch airscrew, a mounting sleeve,
a torque plate integral with said sleeve, a hub
casing journalled on the sleeve, stops on the hub
casing engaging with corresponding stops on the
torque plate to limit the rotation of the hub cas-
ing on the sleeve, blades rotatably mounted in
the hub casing, a lever secured to the root of
each blade extending radially therefrom, a jour-
nal piece journalled on each lever, a journal
block engaging with each journal piece and S0

. mounted on the torque plate as to cause rotation

30

49

of the blade as the hub casing rotates in relation
to the torque plate, spacers insertable between the
stops on the hub casing and the stops on the
torque plate when the hub casing and blades have
overrun the mounting sleeve to the limit of rela-
tive rotation permitted, a disc mounted in front
of the airscrew exposed to the airstream, springs
opposing inward movement of the disc under
pressure of the airstream, means connecting said
disc with said springs causing the disc to trip
inwards or outwards when the pressure in either
direction starts it moving, and means to insert
and extract the spacers in agreement with move-
ment of the disc. ‘
GRETTIR ALGARSSON,




