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UNITED STATES PATENT OFFICE

MOSES C. NIXON, OF CHICAGO, ILLINOIS

PROPELLER AFPARATUS

. Application filed July 14,

My invention relates to improvements in
propeller apparatus, particularly adapted for

- aeroplanes, hydroplanes and other aircraft,
and may be used in connection with other

5 vehicles: :

In my Patent 1,661,632, issued March 6,
1928, I have described and claimed certain

" means for shifting the propeller blade about

its axis. My present invention aims to pro-
10 vide an improved means for effecting the de-
sired shifting of the propeller blade.

A further object of my invention is to pro-
vide means for shifting the propeller blade
as aforesaid which means is operated prefer-

15 ably by a reversible electric motor which may
be placed in any desired position but which
may be controlled by switching mechanism
convenient to the pilot; or by any other suit-
able means. . ' S
It is a further object of my invention to
provide an arrangement by which current to
the electric motor will be automatically cut
off upon the propeller blade being shifted to
the desired predetermined position. ,
25 I contemplate employing suitable electri-
cally operated means for releasing the pro-
peller blade when locked in any one of its
several positions of adjustment. It is an-
other object of my invention to provide im-

50 proved means for controlling the flow of cur-
rent to the electric motor and to the propeller

0

blade locking mechanism which is so arranged’

_ that the blade locking mechanism is released
upon flow of current to the motor and upon
5 the blade reaching the predetermined position

(2

of adjustment flow of current to the motor

" will be automatically cut off and the locking
mechanism for the propeller blade will be
automatically and simultaneously made ef-
fective. :
Other objects of
from the following description of certain pre-
ferred embodiments illustrated in the accom-
~ panying drawings in which— : :
3 Fig. 1is a plan view of a fragmentary por-
_tion of an aeroplane equipped with my im-
provements, certain of the parts being in sec-
tion to better show the construction;
Fig. 2 is a longitudinal view partly in sec-
tion taken along the line 2—2 of Fig. 1; -

50

rﬁyy invention will appear.

1930. Serial No. 467,767.

Fig. 8 is a transverse sectional view
line 3—3 of Fig. 1;

Fig. 4 is a view on an enlarged scale show-
ing the moter employed for shifting the pro-
peller blade about its axis and showing also
the switch mechanism for controlling the flow
of current to the motor and the magnets;

Fig. 5 is a side elevational view of the
switch mechanism shown in Fig. 4; .

Fig. 6 is a sectional viewtaken on the line
6—6 of Fig. 4; _ . S

Fig. 7 is a sectional view taken on the line
7—1 of Fig. 4, with certain parts omitted.

Fig. 8 is a detail view of hand operated
means which may be employed in lieu of the
electric motor; and :

Fig. 9 is a sectional view on the line 9—9
of Fig. 8. - .

Like characters of reference desi
parts in the several views and referring to.

on the

55

ate like -

70

Figs. 1 and 2 of the drawings, it will be

seen that the driving shaft 12 of the motor,

that extends from the motor incasement 13

carries a hub 14 and secured to the hub 14 or
integral therewith is a member 15, and an-
other member 16 is rigidly secured thereto in
any suitable manner, as by bolts or screws
17 and bands 18, the latter being pitch thread-
ed on the ends-of members 15 and 16, thus
forming a rigid supporting incasement for
the butt ends 19 of the propeller blades and
associate parts. The butt ends 19 of the re-
spective propeller blades are journaled in op-
positely disposed sockets 20 of the support-
in%incasement. -

ach propeller blade is provided with a
segment 21 rigidly secured to it, and each
segment is pivotally connected to one end of
a link 22, the other end of which is also piv-
otally connected to a disc shaped member 23
which is slidable longitudinally with respect
to the hub and is forced to rotate therewith
by a key 24 carried by the hub 14. The mem-
ber 23 i$ of two parts which may be secured
together in any suitable manner, as by screws
93a and form a circumferential groove 23b.
A collar or non-rotatable member 25 encir--
cles the disc member 23 and is provided with
an inwardly extending circumferential rib
or tongue that extends into the groove 23b.

(]
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In the construction shown and described
the rotatable disc member may be considered
as one part while the collar member 25 which
surrounds it may be considered as the other
part and they may be considered either sep-

arately or as a unit. To prevent excessive

friction and wear between the co-engaging
parts and to provide for easy turning of the
rotatable member 23 with respect to the non-
rotatable member 25 I have provided anti-
friction means, for example, ball bearings
26, in race-ways formed in the opposite sides
of the circumferential rib carried by the non-
rotatable member 25 and partly in the adja-
cent surfaces of the groove 235 of the rotat-
able member 23 thereby providing anti-fric-
tion means to receive the thrust when mem-
bers 28 and 25 are moved longitudinally with
respect to the hub 14 in either direction. The
propeller blades are also provided with ra-
dial ball bearings 27 surrounding the hubs 19
of the propeller blades and inside the incase-
ment formed by members 15 and 16, these lat-
ter bearings serve also as thrust bearings be-
tween the rims 21¢, of which segments 21 form
a part, and shoulders 28 of the incasement to
receive the thrust incident to centrifugal force

" when the propeller is driven at high speed.

30

35

Enlarged plates 18a carried by the motor
incasement 13 carries a pair of stationary
guide pins 29, which project through open-
ings provided in the collar 25, thereby hold-
ing the collar against rotation relative to the
disc member 23. From the foregoing de-
scription it will be obvious that upon shift-

“ing the collar member longitudinally with

10

respect to the hub 14 the disc member 23 will
be correspondingly shifted and due to links
99 and segments 21 attached to the propeller
blades, which are journaled in their respec-
tive sockets 20, will cause the propeller blades

~ to be shifted about their respective axes.

v

The means for shifting the collar 25 in-
cludes a pair of stub shafts 30 which are jour-

‘naled at one end in suitable bearings pro-

vided in connection with the enlarged plates
13a. The shafts 30 are threaded and extend
through threaded openings provided in the
collar 25. The shafts 30 have sprockets 31
fixed to them over which an endless chain 32
operates, the chain 32 also operates over id-
ling sprockets 31a carried by the pins 29;

~upon the pins 29 and within each of the

LY

sprockets 31a is a tube 83 as spreaders to pre-
vent the plates 13a being drawn toward each
other and pinching the sprockets and to as-
sure free turning movement of the latter.
Turning movement imparted to one of the
shafts 80, therefore, imparts a similar turn-
ing movement to the other shaft 30, thus serv-
ing to insure smooth longitudinal movement
of the members 23 and 25 with respect to the
hub 14:

To protect the links 22, members 23 and -

95, stub shafts 30, sprockets 31 and 31a, chain

and the S
sulated by a sheet of insulation 45 provided

1,857,392

32 and other parts from exposure a housing
34 of cylindrical form is provided, which is
rigidly secured, as by a band 34a and bolt
340, to the enlarged plates 13a; the forward
end of this housing is turned outwardly but
within the rotating rim 15¢ which rotates
around it, and as the vehicle moves forward
prevents snow, rain, etc., from entering the
housing. For convenience of assembling
this housing may be-made in two parts, the
upper portion extending down over the lower
part at 34¢ to provide storm proof protection.

Power for turning the stub-shaits 30 is
supplied through a transmission element in-
cluding shaft 85, which is journaled in suit-
able bearings carried by the main frame 36
of the structure. As shown in Fig. 1, the
shaft 35 is directly connected with one of the
stub-shafts 30 by means of universal con-
nections 37 and shaft part 85a. This trans-
mission element consisting of stub shaft 30,
shaft 85 and parts 35¢ and 356 with. their
connections will be designated in some of the
claims as a shaft. I prefer to employ power
means for driving the shaft 85, one form be-
ing a reversible electric motor 38, being oper-
atively connected with the shaft 35 by means
of the worm 39 and gear 40.

The means for controlling the power means

can include a three-position means of suit-
able construction. For example the flow of
current to the motor 38 and the magnets 86
can be controlled by a switch lever 41 piv-
oted on a supporting member 42 by bolt 43,
a spring 44 being provided between the lever
head of the bolt. The lever 41 is In-

on the supporting member 42 under said
lever. ' .

In Fig. 4 the lever 41 is shown in its cen-
tral or neutral position, it being held in such
position by springs 46 each having one end
attached to the lever and the other end 1s
attached to a bracket 46a carried by the sup-
porting member 42. As viewed m Fig. 4,
when the lever 41 is moved to the right its
contact plate 47 bridges the contact buttons
48 and 49 and its contact plate 50 bridges
the contact buttons 51 and 52 which causes
current to flow through the armature of the
motor.in one direction; and when the lever
41 is moved to the left its contact plate 47
bridges the contact buttons 54 and 55 and its
contact plate 50 bridges the contact buttons

56 and 57 which causes the current to flow

through the armature of the motor in the op-
posite direction.

The manner in which the flow of current
throuch the motor is controlled will now be
described : Assuming the lever 41 is moved
to the left, (as viewed in Fig. 4) current will
flow from the battery 58 through wire 59,
wire 60, contact button 57, contact plate 50,

contact button 56, wire 61, contact button 49,
wire 62 through the armature of the motor 12°
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(

not shown) back through wire 63, contact

3

tral position which of course cuts off the flow

- button 52, wire 64, contact button 55, contact.

plate 47, contact button 54, wire 65 through
the field (not shown) of the motor and then
wire 66 to the battery. To reverse the motor,
the direction in which the current flows

through its armature is reversed and in or--

der to accomplish this the lever 41 is moved
to the right-hand position. “When lever 41
is in its right-hand position current flows as
follows: from battery 58 through wire 59,
wire 60, contact button 51, contact. plate 50,
contact button 52, wire 63 through the arma-
ture of the motor, wire 62, contact button 49,
contact plate 47, contact button 48, wire 65
through the field of the motor and back
through wire 66 to the battery. :
~ The lever 41 may be locked in either the
right or left hand position by means of a

10

16

20
" ing in the supporting member 42 into the
path of the lower end of the lever 41. The
plunger is provided with a spring 69 about
its stem and between its head and cross-bar
%0. Movement of the plunger 68 is limited
by a pin 71 (see Fig. 5) one end of which is
- adapted to bear against the supporting mem-
ber 42. When the lever 41 is in its neutral
position its lower end extends over the plung-
30 or 68. Upon swinging the lever 41 to one
side or the other its lower end moves off the
plunger 68 and the latter thereupon projects
into the path of the lever and locks the lever
in the desired position. '
The means for automatically releasing the
lever 41 so that it may return to its neutral
position includes an arm 72 which is piv-
oted to the bracket 70,and is provided with
a cam which receives the projecting end of
40 the pin 71, the arrangement being such that
upon swinging the arm 72 the plunger 68 is
thereupon withdrawn from. the path of the
projecting end of the lever 41 and thereby
. releases the lever. The means for automati-
45 cally swinging the arm 72 includes nut mem-
ber 74 which has engagement with the thread-
ed portion 356 of the shaft 35. The mem-
ber 74 is provided with an arm 75 which
straddles or surrounds a stationary rod 76
thereby preventing the member 74 from turn-
ing with the shaft 85. The member 74 carries
a bar 77 which is provided with a plurality
. of apertures or sockets 78, any one of which
is adapted to receive a plug member 79. The
65 parts are so arranged that upon rotation of

25

35

50

"movement that

plunger 68 which projects through an open-.

of current to the motor and magnets.

In order to prevent the meehanism de-
seribed for shifting the propeller blades from
being damaged by the possible movement of
the switch lever 41 in the wrong direction
when the propeller blades are in one extreme
position or the other, I preferably provide
safety means to lock the switch lever against :
would carry the propeller 78
blades beyond the intended limit of their -
movement.  The safety means for accom-
plishing said result is automatic in its oper-
ation and includes a pair of pawls 80 attached
to one side-of the bar 77. Kach pawl is piv-
oted on a pin 81 which is carried by the bar
77, movement of the pawl being limited by
the heel portion 80a thereof bearing against
a stop pin 82 carried by the bar 77. Each
pawl is provided with a slot 800 adapted to
receive a spring 83 which is coiled about the
pin 82, one end of the spring bearing on the
pawl and the other end bearing against the
stop pin 82 whereby the pawl is normally-
maintained in the position shown in Fig. 7
with its heel portion bearing against the side
of the stop pin 82. The supporting member
49 carries two cam portions 83a over which
the respective pawls ride when the bar v
moves in one direction from the other.

The arrangement just described is such
that, assuming the parts are in the position
shown in Fig. 4, but with the switch lever

0

80

86

90

"moved to the left so that the contacts will

be bridged and that current is supplied to the
motor 38 so as to cause it to rotate in a direc-
tion to move the bar- 77 to the left, with the
plug 79 in the last right-hand hole of the bar
77 permitting the propeller blades to be shift-
ed to the extreme limit of adjustment in one
direction, the plug 79 finally engaging the
free end of the arm 72 which causes the arm
to be pushed to one side thereby withdrawing
the spring pressed locking plunger 68 from
the path of the lower end of the switch lever 110
41 and thus permitting the switch lever 41 -
to return to its neutral position under the
influence of the springs 46. As the plug 79 .

108 -

‘approaches the arm 72 the pawl 80 rides the

-the shaft 85 the bar 77 moves forwardly or
 rearwardly, depending upon the direction of-

rotation of the shaft 35 and carries with it
the member 79, which member 79 in due time

80 engages the upper end of arm 72 thereby

- be swung to the right so as to bridge the con- -

pushing it aver to’ one side which, as before .

pointed out; causes the plunger 68 to be with-
drawn from the path of the lower end of the
switch lever 41 thereby unlocking it; upon
. 85. being released the lever 41 moves to. its neu-

~

corresponding cam 83a and lower end of the 1s

switch lever 41 and when the switth lever

is moved the pawl moves in between it and the .
cam 83a and directly in the path of the lower
end of the switch lever 41 and when in such
position it is impossible for the pilot to move
the switch lever 41 to the left sufficiently to
bridge the left-hand contacts. It. will be ob- -
vious, however, that the switch lever 41 may

120 .

125

tacts on the right, which as before explained
reverses the motor thereby causing the bar 77
to travel to the right as viewed in Fig. 4
and in such case the sloping surface on the
under side of the right-hand pawl 80 permits

the pawl to ride backwardly over the cam 130

100
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83a.  Movement of the bar 77 to the right

- with the plug 79 in the last hole in the left-

hand end of the bar obviously will trip the
switch lever 41 so that it will be swung
to its neutral position and the left pawl 80
serves to prevent the switch lever 41 from

- again bridging the right-hand contacts there-

10

15

)

25

30

35

40

by automatically preventing movement of the
blades on their axes beyond the intended lim-
it of their movement. 4

The means employed for locking the pro-
peller blades in the desired predetermined
position of adjustment is preferably similar
to that shown in my aforesaid prior patent.
As shown in Figs. 1 and 2, the segments 21

are each provided with a plurality of sockets

or apertures 84 which are adapted to receive
spring pressed plungers 85, that are con-
trolled by an electro-magnet 86, the arrange-
ment being such that when the magnets 86
are deenergized the plungers 85 lock the
blades against turning on their axes but when
the magnets are energized the plungers are
withdrawn and the blades are unlocked. The
locking mechanism-for the blades is prefer-
ably controlled automatically by the switch
lever 41." It will be noted that the lever 41
carries a contact plate 87 which bridges the
contact buttons 88 and 89 when the lever 41 is
moved to the left, the contact plate bridges the
contact buttons 90 and 91 when the lever is

‘moved to the right. The wiring arrangement

is such that when either buttons 88 and 89 or
90 and 91 are bridged the circuit controlling
the electro-magnets 86 is closed whereupon
the plungers 85 are withdrawn. A :
The bar 77 is provided with sockets for
the plug 79 equal in number to the aper-
tures 84 provided in the segments 21. By
choosing the socket of the bar 77 in which
the plug 79 is to be inserted the pilot prede-

" termines the extent to which the propeller

46

50

65

60

65

blades will be shifted on their axes. It is
thus obvious that the location of the plug 79
in the bar 77 serves as a means for indicaling
to the pilot the pitch or position to which

the propeller blades have been shifted.

The wiring arrangement for the electro-
magnets 86 will now be described: A con-
ductor 92 connects the battery to the ring-
plate 135 which is secured in any suitable
manner to one of the enlarged plates 13z and
is insulated therefrom by an insulating ring-
plate 13¢. The hub 14 is lengitudinally aper-
tured with an insulating tube 14a therein,
and in this tube is a spring-pressed brush 92«
having contact with the ring-plate 185 ; con-
nected with this brush and leading through
said aperture and secured to one terminal
of each electro-magnet is a conductor 93, the
other term'nal of the magnets being ground-
ed to either the housing 94 or the cap 94a.
The contact buttons 89 and 91 are each
grounded to the frame-work and when the
lever 41 is in neutral position the circuits for

1,857,392

the magnets 86 are open, in which case the
magnets are of course, de-energized and the
plungers 85 thereof are free to act under their
respective springs.. ‘Upon moving the lever
41 to the left, for example, current will flow
from the battery 58 through wire 59, contact
button 88, contact plate 87, contact button 89

.through the grounds, magnets 86, conductor

93, brush 92¢, ring-plate 1856 and conductor
92 to the battery. Current flows in a similar
manner when the lever 41 is in its right-hand
position in which case current flows through
conductor 59 to the button 90, contact plate
87, contact button 91, the grounds, to the
magnets, ete. Coe

The means for controlling the flow of cur-
rent to the motor and magnets shown in Fig.

T0

({3}

80

4 is positioned against the wall of the ship,

with the free end of the switch lever 41 ex-
tending upward to bring the knob 41l¢ and
the plug 79 within convenient reach of the
pilot that they may be manipulated without
moving from his seat, but the motor and bat-
tery may be placed as convenience dictates.
~ In Figs. 8 and 9 I have illustrated means
whereby the shaft 35 may be rotated by hand,
said means comprising a crank &8¢ fixed on
a shaft 95 which carries a gear 39%¢ in mesh
with a gear 40a carried by the shaft 85. In
said hand operated mechanism means similar
to that described in my aforesaid patent may
be employed for releasing the propeller blade
locking mechanism.

In connection with said hand operated
mechanism I preferably provide means
whereby the pilot may know the extent to
which the propeller blades have been shifted
on their axes. Said indicating means includ-
ing a nut member 97 carrying a pointer 97a
which operates over a scale 98. The means
for preventing the member 97 from rotating
with the shaft 35 is similar to that hereto-
fore described. o

While I have illustrated and described cer-
tain preferred embodiments of the invention
I do not wish to be limited to the particular
construction shown and described, except
only so far as the claims may be limited by
the prior art.

Tclaim:— :

1. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-
ried by said shaft and mounted so that it may
be adjusted about its longitudinal axis, a ro-

tatable member slidably mounted with respect .

to the shaft and operatively connected with
said blade for shifting the position of the
latter about its axis, a non-rotatable member
operatively connected with the rotatable
member, stationary guides slidably engaged
by the non-rotatable member and operating
means having threaded connection with said
non-rotatable member for shifting said mem-
bers for the purpose specified.

2. In a propeller apparatus, the combina-
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tion of a\driving shaft, a propeller blade car-
ried by said shaft and mounted so it may
- be adjusted.about its longitudinal axis, a ro-
tatable member slidably mounted with re-
spect to the shaft and operatively connected
with said blade for shifting the position of
the latter about its axis, a non-rotatable
member operatively connected with the rotat-
able member, guide means fixedly supported
and extending through the non-rotatable
member, a plurality of stub shafts having
~ threaded engagement with said non-rotatable
member, and means for simultaneously driv-
ing said stub-shafts. :
3. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-
ried by said shaft and mounted so that it may
be adjusted about its longitudinal axis, a disc
member slidably mounted with respect to said
shaft and operatively connected with said
blade for shifting the position of the latter
about its axis, a collar member encircling said
disc member and slidably mounted on rigidly
supported members, a plurality of stub-shafts

10
15
20

26
member, and means for simultaneously driv-
ing said stub-shafts.

4. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-

30 ried by said shaft and mounted so that it may

. be adjusted about its longitudinal axis, a disc
member carried by and slidable longitudi-
nally with respect to said shaft and opera-
tively connected with said blade for shifting
the position of the latter about its-axis, a non-

_rotatable member encircling the disc mem-

ber, guides fixedly supported and extending

through said non-rotatable member, a plu-

. rality of stub-shafts having threaded engage-

40 ment with said non-rotatable ‘member, and
means for simultaneously driving said stub
shafts. o .

5. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-

45 ried by said shaft and mounted so that it may

. be adjusted about its longitudinal axis; a disc
member slidably mounted on said shaft and
operatively connected with said blade for
shifting the position of the latter about its
axis, a collar member encircling said disc
member and slidably mounted on rigidly
supported guides, a plurality of stub-shafts
having threaded engagement with said col-
lar, sprockets carried by said stub-shafts, an
endless chain operating over said sprockets.
and operating means connected to one of said

stub-shafts. ,

© 6. In a propeller apparatus, the combina-

tion of a driving shaft, a propeller blade car-

ried by said shaft and mounted so that it may
be adjusted about its longitudinal axis, a disc
member slidably mounted with respect to the
shaft and operatively connected with said
blade for shifting the position of the latter
about its axis, a member non-rotatable with

35

50

b5

a0

having threaded engagement with the collar

8

respect to the disc-member, and operating
means for shifting the non-rotatable member
including a shaft having two threaded por-
tions one of which portions engages the last
named member, the other threaded portion
working through a non-rotatable member

70

which carries a device adapted to indicate .

to the pilot the extent to which the propeller
blade is shifted about its axis. '

7. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-
ried by said shaft and mounted so that it may

“be adjusted about its longitudinal axis, a disc

member slidably mounted with respect to the
shaft and operatively connected with said
blade for shifting the position of the latter
about its axis, a member encircling and non-
rotatable with respect to the disc member,
and operating means for shifting said mem-
ber including a shaft having a threaded por-
tion engaging the non-rotatable member and
a reversible motor operatively connected with
said last named shaft for driving it in either
direction. ' '

8. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade

carried by said shaft and mounted so that it

may be adjusted about its longitudinal axis, -

76

80

86

90

a rotatable member slidably mounted with - ’

respect to the shaft and operatively connect-
ed with said blade for shifting the position

95

of the latter about its axis, a member non- -

rotatable with respect to the first named
member, and operating means for said mem-

- bers including a shaft having threaded en-

gagement with said non-rotatable member
for shifting said members, a motor for driv-
ing said last named shaft, and automatic
means for stopping the motor upon the pro-
peller blade reaching a predetermined posi-
tion of adjustment. : o

9. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade
carried by said shaft and mounted so that
it may be adjusted about its longitudinal axis,

100

105

110

a disc member slidably mounted with respect -

to the shaft and operatively connected with
said blade for shifting the latter about its
axis, a member non-rotatable with respect to
the disc member, a driving shaft having
threaded engagement with the non-rotatable
member for shifting said members, a revers-
ible electric motor connected with said last
named shaft, a three position switch for con-
trolling current to said motor, means for
normally maintaining the switch in neutral
position, means for securing the switch in
either of its other two positions, and means
for automatically releasing the switch upon
the propeller blade reaching the’ predeter-
mined position of adjustment. - '

10. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-
ried by said shaft and mounted so that it
may be adjusted about its longitudinal axis,

115

120

125
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6

a disc member slidably mounted with re-
spect to the shaft and operatively connected
with said blade for shifting the latter about
its axis, a member non-rotatable with respect
to the disc member, a driving shaft having
threaded engagement with said non-rotatable
member for shifting the latter, a reversible

electric motor connected with said last named

shaft, a spring pressed plunger for locking
the propeller blade in the desired position
of adjustment, an electro-magnet for with-

-drawing said plunger, a three position switch

for controlling the current to said motor and
said electro-magnet, means for normally
maintaining the switch in neutral position,
means for securing the switch in either of
its other two positions, and means for auto-
matically releasing the switch upon the pro-
peller blade reaching the predetermined po-
sition of adjustment and for de-energizing
the electro-magnet thereby permitting the

spring pressed plunger to lock the blade in

the position to which it has been adjusted.
11. In a propeller apparatus, having pro-
peller blades shiftable in either direction on
their axes by means including a reversible
electric motor, the combination of a three
position switch for controlling the current to
said motor, means for normally maintaining
the switch in its neutral position, means for

securing the switch in either of its other two.

positions, and means for automatically re-
leasing the switch so that it may return to
its neutral position upon the propeller blades
reaching their predetermined position of ad-
justment. S

-12. In a propeller apparatus having pro-
peller blades shiftable in either direction
about their longitudinal axes by means in-
cluding a reversible electric motor, the com-
bination of spring pressed plungers for lock-
ing the propeller blades in the desired posi-
tions of adjustment, electro-magnets for
withdrawing said respective plungers, a three
position switch for controlling the current
to said motor and to said electro-magnets,
means for normally maintaining the switch
in its neutral position, means for securing
the switch in either of its other two positions,
and means for automatically releasing the

* switch upon the propeller blades reaching the

predetermined position of adjustment and
for de-energizing the electro-magnets there-
by permitting the spring pressed plungers to

lock the respective blades in the position to -

which they have been adjusted.

13. In a propeller apparatus having pro-
peller blades shiftable in either direction on
their axes by means including a reversible
electric motor, the combination of a three po-
gition switch for controlling the current to
the motor, means for normally maintaining
the switch in its neutral position, means for
securing the switch in either of its other two
positions, means for automatically releasing
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the switch upon the propeller blades reach-
ing the predetermined position of adjust-

‘ment, and means for automatically securing

said switch against movemeént that would

cause the motor to carry the propeller blade

beyond said
justment.
14. In a propeller apparatus having pro-
peller blades shiftable in €ither direction on
their longitudinal axes by means including a
reversible electric motor, the combination of
a three position switch for controlling the
current to said motor, means for normally
maintaining the switch in its neutral posi-
tion, means for securing the switch in either
of its other two positions, a movable bar car-
rying means for automatically releasing the
switch upon the propeller blade reaching the
predetermined position.of adjustment and
means carried by said bar for automatically
securing the switch against movement that
would cause the motor to carry the propeller
blades beyond the predetermined position of
adjustment. '
15. In a propeller apparatus having pro-
peller blades shiftable in either direction
about their longitudinal axes by means in-
cluding a reversible electric motor, a three
position switch for controlling the current
to said motor, means for nermally maintain-
ing the switch in neutral position, spring
pressed locking means adapted to hold the
switch in either of its other two positions,
a moving bar carrying means to trip said
switch locking means when the propeller

predetermined position of ad-

blades reach the predetermiined position of

adjustment, and a member carried by said
moving bar which automatically moves into
position to prevent moving the switch lever
n a position to cause the motor to carry the
propeller blades beyond the predetermined
position of adjustment. - :

16. In a propeller apparatus; the combi-
nation of a driving shaft, a blade carried by
said shaft and mounted so it may be adjust-

‘ed about its longitudinal axis, power means

operatively connected with said blade for
shifting the latter about its said axis, and
indicating means comprising a4 rotatable
member connected with said blade and hav-
ing a threéaded portion working through a
non-rotatable member which carries a device
adapted to indicate the extent to which said
blade is shifted about its axis. : }
17: In a propeller apparatus having pro-
peller blades shiftable in either direction on
their axes, the combination of power means
for shifting said blades, a three position
switch for controlling the operation of said
power means, means for normally maintain-
ing the switch in its neutral position, means
for securing the switch in either of its other
two positions, and means for automatically
releasing the switch so that it may return

to its neutral position upon the propeller
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blades reaching the predetermined position
of adjustment.

18. 'In a propeller apparatus having pro-
peller blades shiftable in either direction on
their axes, the combination of power means
for shifting said blades, a three position
switch for controlling the operation of said
power means for normally maintaining the
switch in its neutral position, means for se-
curing the switch in either of its other two
positions, means for automatically releasing
the switch upon the propeller blades reach-

ing the predetermined position of adjust-

ment, and means for automatically securing
said switch against movement that would
cause the power means to carry the propeller
blades beyond said predetermined position
of adjustment. ,

19. In a propeller apparatus, the combi-
nation of a driving shaft, an axially adjusta-

_ble propeller blade carried thereby, a single

30

35

shaft having spaced threaded portions, means
dctuated by one of said portions for adjust-
ing the blade, a non-rotatable member
mounted for sliding movement and: carried
and actuated by the other threaded portion,
and an indicator carried thereby. 7

20. In a propeller apparatus, the combi-
nation of a driving shaft, a propeller blade
carried by said shaft and mounted so that
it may be adjusted about its longitudinal
axis, a reversible electric motor, means actu-
ated thereby for changing the pitch of the
blade, a three-position switch for controlling
current to said motor, means for normally
maintaining the switch in neutral position,
means for securing the switch in either of its

_ other two positions, and means for automati-
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- magnets,

cally releasing the switch upon the propeller
blade reaching the predetermined position of
adjustment.

91. In a propeller apparatus the combina-’
tion of propeller blades shiftable in either di-
rection about their longitudinal axes by

“means including a reversible mechanism, the

combination of spring-pressed plungers for
locking the propeller blades in the desired
position of adjustment, electro-magnets for
withdrawing said respective plungers, a
three-position element for controlling the re-
versible mechanism and the electro-magnets,
means for normally maintaining said ele-
ment in a neutral position, means for se-
curing said element upon the propeller blades
reaching the predetermined posttion of ad-
justment and for deenergizing the electro-
thereby permitting the spring-
pressed plungers to lock the respective blades
in the positions to which they have been ad-
justed. : :

"99. In a propeller apparatus, the combina-
tion of a driving shaft, a blade carried by
<aid shaft and mounted so it may be adjusted
about its longitudinal axis, power means op-
eratively connected with said blade for shift-
ing the latter about its said axis, and con-

-ed to one of the
27. In a propeller apparatus, the combina-
tion of a propeller blade shiftable in either

7

trolling means normally in neutral position
and shiftable for adjusting position of the
blade in either direction by the power means.

23. In a propeller apparatus, the combina-
tion of propeller blades shiftable in either di-
rection on their axes,
er means for shifting said blades, a three-
position controlling element for controlling
the operation of said power means, means for

‘normally maintaining the controlling element

in neutral or one of said positions, means for
securing the controlling element in either of
its other two positions, and means for auto-
matically releasing the controlling element
so that it may return. to its neutral position

upon the propeller blades reaching the pre-

determined position of adjustment.

the combination of pow-

70

75

80

_24. In a propeller apparatus, the combina- :
tion of :propeller blades shiftable in either |

direction of their axes, the combination of
power means for shifting said blades, a three-
position controlling element for controlling
the operation of said power means for nor-
mally maintaining the controlling element in
its neutral -position, means for securing the
controlling element in either of its other two

positions, means for automatically releasing

the controlling element upon the propeller
blades reaching the predetermined position
of adjustment, and means for automatically
securing said . controlling element against
movement that would cause the power means
to carry the propeller blades beyond said pre-
determined position of adjustment.

95. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade
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carried thereby for angular adjustment about -

its longitudinal axis, a rotatable member slid-
ably mounted relative to the sh aft and opera-
tively connected with the blade for shifting
the blade about its axis, guide pins fixedly
mounted, a non-rotatable member slidably
mounted on the pins and operatively connect-
ed with the rotatable member, screw-threaded
shafts engaging the non-rotatable member
and parallel with the guide pins and means
for rotating the shafts to feed the non-rotat-
able member along the guide pins.

96. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade
carried thereby for angular adjustment about
its longitudinal axis, a rotatable member slid-

ably mounted relative to the shaft and opera- -

tively connected with the blade “for - shift-
ing the blade about its axis, guide pins fixed-
ly mounted, a non-rotatable member slidably
mounted on the pins and operatively con-
nected with the rotatable member and par-
allel with the guide pins, sprockets rotatable

with the shafts, idler sprockets carried by °

the pins, a driving connection between all of
the sprockets, and operating means. connect-
shafts. '

105

110

115 -

120 .

125

130



10

16

20

25

30

40

45

650

55

60

8

direction about its longitudinal axis, the com-
bination of power means for shifting said
blade, a three- -position controlling mecha-
nism for controlling the operation of said
power means, means  for normally maintain-
ing the (‘ontlollmw mechanism in neutral po-
51t10n, means for securing the controlling
mechanisin in one of its operati\'e posit-lons
for effecting a shifting of the blade in one
direction, and means for securing the control-
ling mechanism in its other operative posi-
tion for effecting a shifting of the blade in
the other direction.

28. In a _propeller apparatus having pro-
peller blades shiftable in either direction
about their longitudinal axes by mechanism
including power means, the combination ot
a three-position controlling element, means

for normally maintaining the controlling ele>

ment in central position, means for securing
the controlling element in either of its other
two positions, and means for automatically
releasing the controlling element so that 1t
may return to its neutral position upon the
propeller blades reaching their predetermined
position of acqustment

29. In a propeller appars atus having pro-
peller blades shiftable in either direction
about their longitudinal axes by mechanism
including power means, the combination of
sprmfr—pressed plungers for locking the pro-
peller blades in adjusted pos1t10n, electro-
magnets for withdrawing said respective
plungers, three position means for control-
ling said power means and the current to the
electro-magnets means for normally main-

taining the controlling means in central posi-

tion, means for sécuring the controlling
means in either of its other two positions,
and means for automatically releasing. the
controlling means upon the propeller blades
reaching the predetermined position of ad-
justment and for de-encrgizing the electro-
magnets therehy perm*ttlno' “the spring-
pr essed plungers to lock the respective blades
in the position to which they have been ad-
justed.

30. In a propeller apparatus havmﬂ pro-
peller blades shiftable in either direction
on their axes by means including power
means, the combination of three-position con-
trolling means for normally maintaining the
controlling means in neutral position, means
for mainfaining the controlling means in
either of the other two po';ltxons, means for
automatically releasing the controlling means
upon the propeller blades reaching the pre-
determined position of. ad]ustment and

‘means for automatically securing said con-

tl‘Ollyan‘ means against movement that would

- cause the power means to carry the propeller

blades beyond said pledetex mined position of
adjustment.

31. In a propeller apparatus having pro-
peller blades shiftable in either direction on
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their longitudinal axes by means including
power means, the combination of three posi-
tion means for controlling said power means,
means for normally maintaining the control-
ling means in neutral position, means for
maintaining the controlling means in either
of two other positions, a “movable element
carrying means for automatically releasing
the controlling means upon the propeller
blade xeachlno- the predetermined position
of ad]ustment, and means carried by said
element for automatically securing the con-
trolling means against movement that would
cause the power means to carry the propeller
blades. beyond the predeternuned position of
adjustment.

32. In a propeller apparatus having pro-
peller blades shiftable in either dnectlon
about their longitudinal axes by means in-
cluding power means, three position means
for contr olling said power means, means for
normally ma,mtaumnﬂr the controlhno- means
in neutral position, spring:-pressed loclunfr
means adapted to hold the controlling means
in either of two other positions, a moving
element canylno means to trip said locking
means when the propeller blades reach the
predetermined position of adjustment, and
a member carried by said moving element
which moves into position to prevent mov-
ing the controlling means in a position to
causc the power to car vy the plopeﬂer blades
beyond the predeterinined position of ad-
justment.

33. In a propeller apparatus, the combina-
tion of a driving shaft, a propeller blade car-
ried by said shaft and mounted so it may be
adjusted about its longitudinal axis, rotat-
able 111ef1n=‘01¢1at1vely connected with said
blade for shifting the latter in either direc-
tion about its said axis and having a threaded
portion, a non-rotatable member carried by

70
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s:nd rotatable means and mounted for slid- -

ing movement and actuated by said threaded
portlon, and an indicator carried by the non-
rotatable member for indicating the posi-
tion of said blade. :

84. In a propeller apparatus having pro-
peller blades sLiftable in either direction
about their longitudinal axes by mechanism
including power means, the combination of

1n

N

three- pos1t10n controlling means, means for -

normally maintaining the controlling means

in neuntral position, means for securing the

controlling means in either of two other posi-

tions, and means for automatically releasing .

the controlling means so as to return to neu-
tral position apon the propeller blades reach-
ing their predetermined position of adjust-
ment.

35. In a propeller apparatus, the combina-

tion of a driving shaft, a blade carried by

said shaft and mounted so it may be adjusted
about its longitudinal axis, power means op-
eratively connected with said blade for shift-
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ing the latter about its said axis, and indicat-
ing means comprising a rotatable member
connected with said blade and having a
threaded portion operatively engaging a non-
rotatable member which carries -a device
adapted to indicate the extent to which said
blade is shifted about its axis. -
86. In a propeller apparatus, the combi-

nation of a driving shaft, a propeller blade.

carried by said shaft and shiftable in either
direction about its longitudinal axis, power
means for shifting the propeller blade,
means for locking the propeller blade in ad-
justed position, a three-position controlling
mechanism for controlling the position of said
power means and for releasing said locking
means, means for normally maintaining the
controlling mechanism in neutral position,
means for securing the controlling mecha-
nism in one of its operative positions for
effecting release of said locking means and
shifting the blade in one  direction, and
means for securing the controlling mechanism
in the other position for effecting a shifting
of the blade in the other direction. ‘_
87. In a propeller apparatus, the combi-
nation of a driving shaft, a propeller blade
carried by said shaft and shiftable in either

direction about its longitudinal axis, power:.

means for shifting the propeller blade, means
for locking the propeller blade in adjusted
position, electrically operated means for re-
leasing said locking means, a three-position
controlling mechanism for controlling the op-
eration of said power means and for closing
the electric circuit for releasing said locking
means, means for normally maintaining the
controlling mechanism in neutral position,
means for securing the controlling mechanism
in one of its operative positions for effecting
a shifting of the blade in one direction; and
means for securing the controlling mecha-
nism in its other position for effecting a shift-
ing of the blade in the other direction.
38. In a propeller apparatus, the combi-
nation of a driving shaft carrying a pro-
peller blade shiftable in either direction about
its longitudinal axis, power means for shift-
ing said blade, means for locking said blade
in adjusted position, a three-position means
for controlling said power means and releas-
ing the locking means, means for normally
maintaining the controlling means in neu-
tral position, means for securing the control-
ling means in one of its other positions for
effecting unlocking of and shifting the blade
in one direction, and means for securing the
controlling means in another position for
effecting t%le unlocking of and shifting said
blade in the other direction, and means for
automatically stopping adjustment of the
blade when it reaches its predétermined po-
sition of adjustment. A
89. Propeller apparatus, the combination
of a driving shaft, a propeller blade carried

9

by said shaft and mounted so it may be ad-
justed about its longitudinal axis, power
means operatively connected with said blade
for shifting the latter about its said axis,
and indicating means including a rotatable
member and a non-rotatable member, said
rotatable member being driven by said power
means and adapted to impart a-sliding move-

ment to the non-rotatable member to indi-

cate to the pilot the angular position of said
blade.

40. Propeller apparatus including propel-
ler blades, power means for shifting the
blades in either direction about their longi-
tudinal axes, means shiftable into either of

‘three positions for controlling the power

means, said controlling means being shiftable
into either of two of said positions for shift-
ing said blades into the desired position of
adjustment. . -
- 41. Propeller apparatus including propel-

‘ler blades, power means for shifting the

blades in either direction about their longi-
tudinal axes, means having three positions
including neutral, for controlling said power

means, means for normally maintaining the -

controlling means in neutral position, auto-
matic means adapted to hold the controlling
means in either of twe other positions, a
moving element, means thereon for tripping
said automatic means when the propeller
blades reach the predetermined position of
adjustment, and a member carried by said
moving element into position to prevent mov-
ing the controlling means into position as to
cause the power to carry the propeller blades
beyogld the predetermined position of adjust-
ment. .

49. Propeller apparatus including propel-
ler blades, power means for shifting :the
blades in either direction about their longi-
tudinal axes, means shiftable into either of
three positions, including neutral, for con-
trolling the power means, means normally
maintaining the controlling means in neutral
position, means for maintaining the con-

trolling means in either of the other two

positions, means for releasing the controlling
means upon the propeller blades reaching the
predetermined position of adjustment, and

automatic means for securing the controlling
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means against movement that would cause

the power means to carry the propeller blades
beyond the predetermined position of adjust-
ment. :

43. Propeller apparatus including propel-
ler blades, power means for shifting the
blades in either direction about their longi-
tudinal axes, three position means, including
a neutral position, for controlling said power
means, means for normally maintaining the

controlling means in neutral position, means -
“for shifting the controlling means into either

of its.other two positions for adjusting said
blades about their said axes in either direc-
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tion, a movable element adapted to release
the controlling means when -the propeller
blades reach the predetermined position of
adjustment, and means to prevent moving
the controlling means into position that
would cause the power means to carry the
propeller blades beyond the predetermined
position of adjustment. ,

44. Propeller apparatus including propel-
ler blades, power means for shifting the
blades in either direction about their Iongi-
tudinal axes, shiftable means for controlling
the shifting of said blades about their said
axes in either direction, means for predeter-
mining the extent of shifting of said blades,
and means to prevent moving the controlling
means into position that would cause the
power means to carry the propeller blades
beyond the predetermined position of adjust-

ment. :
MOSES C. NIXON.
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