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This invention concerns improvements in or 
relating to variable-pitch propellers of the kind 
in which the pitch-changing movement of the 
blades is effected by, an electric motor carried 
on the hub of the propeller. In the simplest kind 
of variable-pitch propeller, the pitch is adjust 
able between a fine-pitch setting and a coarse 
pitch Setting, but it is also desirable that a fur 
ther range of adjustment should be provided to 
enable the blades to be feathered, and in recent 
developments, the range has been still further 
extended to enable the pitch to be reversed. Fur 
thermore, it is desirable, and is already known, 
to provide for automatic or manual control of the 
adjustment of the pitch, the automatic control 
being used for making such adjustments as will 
maintain the engine-speed constant, whilst the 
manual control is used for feathering, reversing, 
or for adjustment of the pitch when the auto 
matic control is cut out. It is also desirable to 
provide limit-switches or cut-outs automatically 
operated by the blade when it reaches a limiting 
position in any of its adjusting movements in 
order to simplify the operational control. 

It is an object of the present, invention to 
provide an improved arrangement of controlling 
circuits when a three-phase alternating current 
Supply is used, and to enable any or all of the 
above control arrangements to be obtained with 
the minimum number of connections to the mo 
tor. The importance of reducing the number of 
connections lies in the fact that the motor is 
mounted on the propeller-hub and rotates there 
With So that separate slip-rings are necessary 
for each Separate connection to it. 
According to this invention, an alternating 

current electrically-operated variable-pitch pro 
peller comprises a three-phase pitch-changing 
notor, and not more than four slip-rings pro 
Viding connections therefrom to control-switches 
Whereby any of the operational controls above set 
forth may be effected. 
The invention also comprises in an alternating 

current electrically-operated variable-pitch pro 
peller as above set forth, the arrangement where 
in One phase winding of the motor is connected 
to two automatic cutouts which are in parallel 
With One another and are connected through a 
two-way selector-switch to one phase of the sup 
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reversing-switch having the Solenoid-operated 
SWitch in it. 

Preferably the automatic cut-outs aforesaid 
are connected to one phase of the supply and 
the reversing-SWitch in the other two phases of 
the Supply, and with this arrangennent only four 
slip-rings are necessary for the motor connec 
tions. 
According to another feature of this invention, 

one of the automatic cut-outs aforesaid is ar 
ranged to be operated in the two limiting posi 
tions of the range of movement of the blade, 
Such, for example, as the reverse position and 
the feather position, and the other cut-out is 
arraiged to be operated at some intermediate 
position Stich, for example, as the limiting fine 
pitch position for normal operation of the pro 
peller. The advantage of this arrange inent is 
that when the propeller is being returned from 

20 its reverse position, it is automatically stopped 

;desired. 

on reaching the said fine-pitch cut-out and the 
2.utorinatic control can then take charge if so 

It will be appreciated, however, that 
for this purpose any other suitable position for 

(25 the intermediate cut-out could be used, such, for 

40 

ply, a Solenoid-operated switch having two alter 
native operating windings connected respectively 
in the lines between said selector switch and said 
cutouts, and a reversing-switch for two phases 

example, as the maxinum coarse-pitch position 
for all tomatic working, but it is preferred to use 
the fine-pitch position for this cut-out. 
In the accompanying drawings, 
Figure 1 is a sinplified drawing of so much of 

an electrically-operated variable pitch propeller 
as is necessary for the understanding of this 
invention, 

Figure 2 is a diagram of the control circuits, 2nd 
Figure 3 is a diagram of an alternative air 

rangement of control circuits. 
tReferring to these drawings, the propeller 

coinprises a hub which is mounted on the 
shaft of an engine indicated at . . to be driven 
thereby, and has the blades 2 mounted in it, so 
as to be variable as to their pitch. The pitch 
changing movements are effected by an electric 
notor and suitable reduction gear contained in 
a housing 3, the reduction gear driving a bevel 
Wheel 4 which meshes in the 1sual nanner with 
similar gears mounted one on the root, end of 
ea?ch of the blades. 
The electric supply to the notor, which it will 

be appreciated is rotating with the propeller, is 
effected by means of slip-rings is sounted on 
the driving shaft within a housing is secured to 
the Crankcase of the engine. Contact with these 
Slip-ringS is made by means of brushes T of the Supply, one of the output lines of said 55 nourted on a carrier f8, which, in Figure 1, is 
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shown as displaced, but is inserted through a 
suitable opening in the casing 6. 
From each of these slip-rings 5 an insulated 

conductor 9 extends through the hub to to a 
contact member 20, and similar contact men 
bers are mounted on the casing 3 to mate with 
them, so that the complete notor With its reduc 
tion gear, and other associated parts, can be de 
tached as a unit. In the case of tWo of these 
conductors, the mating contact 2 is spring 
preSSed for Ward and aSSociated with a cam-oper 
ated bellcrank lever 22 to constitute a limit switch 
or automatic cut-out; the lever 22 is operated 
by a Suitable can or cans rotatable with the 
gear 4, and the object of this construction is to 
provide an autoimatic cut-out at certain pitch 
positions of the blades as hereinafter described. 
Automatic cut-outs of this kind are used on Wari 
able-pitch propellers which have a direct cur 
rent pitch-adjusting electric motor. 
In the present invention, a three-phase alter 

nating current notor is used as the pitch-chang 
ing motor and this is shown in the circuit dia 
gram Figure 2 with the three-phases 23, 24, 25 
star connected. It is desirable to use a spring 
loaded brake in association with the motor to 
hold it stationary, and a three-phase electro 
magnet 26 is connected in parallel with the motor 
for the purpose of releasing the brake, When 
ever current is supplied to the motor to operate 
it. 
Two of the phases 23, 24 are connected directly 

to the slip-rings 5 of Figure 1, the position of 
which is indicated at 27 in the circuit diagram 
Figure 2, and the third phase 25 is connected to 
two automatic cut-outs 28, 29, which correspond 
to the contacts 20, 2f of Figure 1. These two 
cut-outs 28, 29 are connected in parallel with one 
another and to their respective slip-rings, and 
the cut-out 28 is arranged to be automatically 
opened when the blades reach either their feath 
ered position or their reverse position. The cut 
out 29 is arranged to be opened at any suitable 
intermediate position in the range of travel of 
the blades, and in general it is convenient that 
this position should be a limiting fine-pitch posi 
tion for normal working conditions. 
From the four slip-rings, one line 30 is taken 

to one pole of a reversing Switch indicated gen 
erally by the reference 34; the second line 3 is 
taken through an electromagnetically-controlled 
SWitch 35 to the other pole of the reversing switch 
34; the two remaining lines 32, 33 are taken 
through solenoids 36, 31 either of which when 
energised closes the normally open Switch 35. 
These two lines 32, 33 are continued to two con 
tacts of a two-way selector switch 38. 
The three-phase supply has two of its lines 

39, 40 connected to the reversing switch 34, and 
the third line 4f connected to the two-way se 
lector Switch 38. 

It will be seen that the function of the revers 
ing switch 34 is to interchange the power sup 
ply lines 39, 40 with the two lines 30, 3 which 
are connected to the two phases 23, 24 of the 
motor, and that the selector SWitch 38 in either 
of its closed positions connects the Supply line 4 
to the phase 25 of the motor. The throwing over 
of the reversing switch 34 from one position to 
another, by reversing the two phases 23, 24, re 
verses the direction of rotation of the motor. 
The operation of the controls will now be de 

scribed. Assuming that the reversing switch 34 
and the selector switch 38 are both open, if it 
is desired to adjust the blades towards a coarser 
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pitch position, the reversing switch 34 is closed, 
say to the position shown in Figure 2, to select 
the desired direction of rotation of the motor 
and the Switch 38 is closed on to the line 33 SO 
that a circuit is provided through the cut-out 
28 to the motor, it being appreciated that the cut 
out 28 is closed in all positions except when the 
blades reach their reverse or feathered positions. 
The closing of the switch 38 energises the coil 37 
and therefore closes the Switch 35 so as to com 
plete the circuit of the line 3 so that all three 
phases of the Supply are connected to the motor 
and it is Set in rotation in the appropriate di 
rection to coarsen the pitch of the blades. If it is 
merely desired to make a small adjustment, the 
operation can be stopped by opening the Switch 
38. This disconnects the supply line 4 from the 
motor, and the coil 37 is therefore no longer ener 
gised, so that the Switch 35 opens, which discon 
nects the supply line 39 from the motor; two of 
the phases being thus opened, the motor stops 
and the brake is automatically applied. 

If it be desired to feather the blades, the set 
ting of the switches 34 and 38 above described, 
that is to say the setting illustrated in Figure 2, 
is allowed to stand until the blades reach their 
feathered position. At this point the cut-Out 28 
is automatically opened, thereby disconnecting 
the Supply line 4, de-energising the coil 3, open 
ing the Switch 35 and disconnecting the supply 
line 39 so that two phases being opened, the 
motor stops. 

Starting again from the original setting with 
the two switches 34, 38 both open, if it is desired 
to adjust the blades to a finer-pitch setting, the 
reversing Switch 34 is thrown over so as to re 
verse the direction of rotation of the motor, and 
the SWitch 38 is closed on to the line 32. This 
energises the coil 36 and closes the Switch 35 so 
that all three phases are now connected to the 
motor and it rotates in the appropriate direc 
tion, the circuit through the cut-out 29 being 
normally closed. If this movement be allowed to 
continue, the cut-out 29 is opened when the 
blades reach their limiting fine-pitch position 
for normal Working, so that the supply to phase 
25 of the motor is interrupted, the coil 36 is de 
energised and the switch 35 is automatically 
opened. So that the second phase of the supply 
to the motor is opened, and the motor thereupon 
stopS. 
The setting of the switches for adjusting the 

blades to a finer pitch is also used for return 
ing them from their feathered position which 
Was attained as above described. In attaining 
the feathered position, the Switches 34, 38 were 
arranged as shown in Figure 2, and at the feath 
ered position the cut-out 28 was automatically 
opened. To return the blades from this posi 
tion, the switches 34, 38 are set as above described 
for adjustment to a finer-pitch setting. The 
Switch 38 is now connected through the line 32 
to the cut-out 29 which is closed since the blades 
have been moved past the normal fine-pitch posi 
tion. The motor is therefore set in rotation bring 
ing the blades towards their normal fine-pitch 
setting and on reaching that point the cut-out 
29 is opened so that further control ceases. Any 
further adjustment may be effected manually, or 
automatically as hereinafter described. 

If it be desired to adjust the blades to their 
reverse-pitch position, this is effected by setting 
the reversing switch 34 to give the appropriate 
direction of rotation to the motor (which is the 
same as for obtaining a finer-pitch as above de 
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scribed), but the switch 38 is connected to the 
line 33 so that the circuit is taken through the 
cut-out 28 instead of through the cut-out 29 
which opens automatically at the normal fine 
pitch setting. The adjusting movement of the 
blades therefore continues beyond the normal 
fine-pitch setting until the cut-out 28 is opened 
automatically on reaching the reverse position. 

For the purpose of returning from the reverse 
pitch position of the blades, the switch 34 is set 
for the appropriate direction of rotation, which 
is that of coarsening the pitch, and the switch 
38 is connected to the line 32 so that the circuit 
is completed through the cut-out 29 which is 
closed. When the blades are in their reverse posi 
tion. The motor is thereby set in rotation and 
continues until the cut-out 29 is opened auto 
matically, if the adjustment is not interrupted 
before that point is reached by manually open 
ing the Switch 38. 

It is customary to provide on variable-pitch 
propellers an automatic governor-operated con 
trol for maintaining the engine-speed constant by 
making suitable adjustments in the pitch of the 
blades, increasing it as the engine-speed tends 
to rise and decreasing it as the speed tends to 
fall. Mechanism for this purpose is well-known, 
and may be arranged to operate through relay 
switches connected to the supply side of the sole 
noid-controlled switch 35, such switches per 
forming equivalent operations to those above de 
scribed for adjustment towards fine-pitch or to 
Wards coarse-pitch respectively. 

It will be seen that the above described ar 
rangement of control circuits enables all the re 
quired controlling operations to be effected on 
the pitch-changing motor whilst using only four 
slip-rings for connection with the motor and this 
is of importance as any increase in the number 
of slip-rings usually involves an undue increase 
in the overall dimensions of the installation. 

In Figure 3 there is illustrated a modified ar 
rangement comprising a reversing switch 42 for 
interchanging two phases 43, 44 of the supply. 
The third phase 45 is shown as directly connected : 
to one phase of the motor 46. The selector 
switch 47 corresponding to the switch 38 of Fig 
ure 2 is connected in series with the reversing 
switch 42, being connected to the output line 
thereof which is not connected to the solenoid- : 
operated switch 48 corresponding to the switch 
35 of Figure 2. The general mode of operation 
of this System is similar to that described with 
reference to Figure 2, but it offers the advantage 
that since the supply line 45 is directly connected 
to the motor, One of the slip-rings could, if de 
sired, be omitted, thereby reducing the number 
to three, the connection being made by earthing 
the phase 45 of the supply and the corresponding 
phase of the motor. In some installations it is 
considered undesirable to earth one phase of the 
Supply so that this arrangement is of a more lim 
ited application than the arrangement shown in Figure 2. 

In the arrangement according to this inven 
tion, the full range of control of the pitch from 
reverse to feathering positions is provided, but in 
Some instances lesser ranges of adjustment may 
be sufficient and these are provided principally 
by a suitable design or selection of the cut-outs 
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28, 29. Thus, for example, if the reverse setting 
of the blades of a propeller is not required, the 
cut-out 28 which as described above is opened at 
both the feathered and reverse positions, may be 
arranged to operate only in the feathering posi 
tion; also it may be desired to provide an auto 
matic stop at the coarse-pitch limit of the nor 
mal working range, and this would be provided 
on the cut-out 29. In this case the switch 38 
would normally be connected to the line 32 of 
Figure 2 and would be connected to the line 33 
Only for the purpose of feathering. Similarly 
any other desired arrangement of cut-out can 
be used to suit any particular requirements, with 
appropriate modifications in the operation of the 
switches. 
I claim: 
1. In combination with a three-phase motor, 

and a three-phase supply line for the motor, of a 
control comprising a normally open electro-mag 
netic switch connected to one phase of the motor, 
a reversing switch connected to another phase of 
the motor and to said electromagnetic switch and 
also to two of the lines of the supply for reversing 
the motor, a two Way selector switch connected 
to the third line of the supply, two circuits con 
necting said selector switch with the third phase 
of said motor, a limit switch and a coil of said 
electromagnetic switch being in each of said cir 
cuits whereby closing of either circuit by said 
selector switch will cause closing of the electro 
magnetic switch. 

2. Controlling means for a three-phase elec 
tric reversible motor comprising in combination 
three feed lines of a three-phase electric power 
Supply, a reversing SWitch connected to two of 
said feed lines, a supply line from one output 
terminal of said reversing switch, a second supply 
line from the second output terminal of said re 
Versing switch, a solenoid-operated switch in said 
Second supply line, a two-way selector switch 
connected to the third feed line, two solenoids 
connected respectively to the output terminals of 
said selector switch, said solenoids being alter 
natively operable to close said solenoid-operated 
switch, connections from each of said solenoids 
to a third supply line, and means for connecting 
said three Supply lines respectively to the three 
phase-terminals of a motor. 

3. Controlling means for a three-phase elec 
tric reversible motor comprising in combination 
three feed lines of a three-phase electric supply, 
means for connecting one of said feed lines with 
one phase-terminal of a three-phase motor, a 
reversing Switch connected to the second and 
third feed lines, a Supply line from One Output 
terminal of said reversing switch and means for 
connecting it to the Second phase-terminal of 
a three-phase motor, a solenoid-operated Switch 
in said line, a line from the second output ter 
minal of said reversing Switch to a two-Way Se 
lector SWitch, lines from the two output terminals 
of said selector switch, a solenoid in each of said 
lines, said solenoids being alternatively operative 
on said solenoid-operated switch, a line from each 
of said solenoids connected to a third supply line, 
and means for connecting said third Supply line 
to the third phase-terminal of a three-phase 
electric motor. 

JOHN ALERED CHILMAN. 


