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2 Claims.

1.

This invention relates to reversible propellers
for the propulsion of ships, and has for its ob-
ject to provide a remote control means for readily
setting the pitch of the blade of a ship’s propeller
from normal or ahead position to a reverse or
astern position.

According to this invention the boss or hub
of a ship’s propeller has the blades connected
thereto in such manner that their pitch can be
changed from normal ahead to astern whilst
maintaining a uniform direction of rotation of
the propeller shaft, remote control means being
provided adapted to co-operate with the propel-
ler shaft to transmit to the blades simultaneously
a change in pitch or direction of inclination rela-
tively to the boss or hub.

In the preferred form of the present inven-
tion, the blade roots of the propeller are geared
to driving members in the hub structure, gear-
ing being provided. for transmitting the rotation
of the propeller hub or shaft to said driving
members, said gearing including gear elements
normally free to idle but being combined there-
with remote control means for bringing the gear
elements relatively into the positive or live con-
dition to transmit the rotation of the propeller
shaft to said driving members for moving the
propeller blades about their root axes from the
_ahead to the astern position or vice versa accord-
ing to the setting of the remote control means.

In order that the invention may be clearly un-
derstood and readily carried into effect drawings
are appended hereto illustrating an embodiment
thereof, and wherein, ]

Figure 1 is a diagrammatic view in perspective
showing the general layout of the blade revers-
ing means,

Figure 2 is a longitudinal sectional view of the
propeller hub and adjacent end of the stern tube,

Figure 3 is a section in prolongation of Figure
9 showing the location of the controlling mecha~-
nism for controlling the reversing gear of the
propeller blades,

Figure 4 is a transverse sectional view taken
on the line IV—IV of Figure 2,

Fig, 4A is a transverse sectional view taken on
the line IVA—IVA of Fig. 2,

Figure 5 is a plan view of the controlling
mechanism shown in Figure 3, and

Pigure 6 is a section on the line VI—VI of
Figure 2.

Referring to the drawings, the periphery of
the hub | of the propeller is recessed to accom-
modate the roots 2 of the propeller blades 3,
such roots being rotatable about axes normal to
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the axis of the hub and relatively to the hub, the
peripheries of such roots being formed with an-
nular flanges 4 with truncated conical periph-
eries § seating in correspondingly shaped recesses
in the hub | and the hub having annular shoul-
ders 6 seating in corresponding recesses in the
peripheries of the roots 2 to restrain the indi-
vidual blades from displacement axially rela-
tively to-the hub or boss. To enable this latter
form of assembly to be effected, the hub is built
up of segments corresponding to the number of
blades and suitably joined together in planes
containing the axes of the roots 2. The arrange-
ment is such that each of the blades 3 is sup-
ported for rotation between positions to ahead
and astern screw respectively, and for this pur-
Dose each root is formed at its inner end with a
peripheral worm wheel 1, and the propeller hub
or boss is shaped internally to accommodate a
number of axially directed worms 8 correspond-
ing to the number of blades, each of these worms
meshing with one of the aforesaid worm wheels
1T and having a forwardly prolonged stem 9 form-
ing a spindle journalled in the leading part of
the hub and projecting forwardly into an annu-
lar chamber 10 immediately in advance of the
hub or boss. This chamber is preferably the in-
terior of a housing in the form of a ring {1 act-
ing as a rope guard, for which purpose the ring
is formed with a trailing ahnular flange 12 fixed
to the front annular face of the hub and with a
relatively narrow front flange 13 having a lubri-
cating groove 13’ accommodating a U-shaped
leather running on a co-operating ring 14 car-
ried upon g collar I5 fixed to the trailing end
of the stern tube 16. A sealing ring 14’ is also
provided with suitable locating means to ensure
adequate sealing of the chamber I0.

The chamber 10 contained within the rope
guard {1 acts as a housing for the accommoda-
tion of a planet gear serving to couple the afore-
said worm to suitable remote control means. In
this connection the forward ends of the worm
spindles 9 each carry a pinion {1, these pinions
meshing with a common gear ring 18 loose upon
the rear end of the propeller shaft 19, such
pinions 17 also being in mesh with an outer ring
gear 20 formed in the rear side of an annulus 21 in
the chamber 10 upon the hub assembly (8a of
the gear ring {8 and another gear ring 18b hav-
ing the same diameter as 18, these two gear
rings 18 and 18b being fixed relatively to each
other at their hubs. The annulus 21 is formed in
its front face with a ring gear 22 in mesh with
and tracking about a pinion 23 on the trailing




2,642,046

end of a longitudinal shaft 24 extending paral-
lel with another like shaft 25 parallel with and
close to the trailing end of the propeller shaft
tunnel (6. The longitudinal shaft 25 also car-
ries a pinion 26 at its frailing end which meshes
with the gear ring (8b, which as aforesaid is
fixed in relation to the gear ring 18. The front
ends of the said two longitudinal shafts 24 and
25 carrying pinions 24’ and 25’, see Fig. 1, re-
spectively meshing individually with two gear
wheels 27 and 28 respectively carrying or formed
on brake drums 27’ and 28’ incorporating re-
mote control operated brake applying means.

These two brakes can normally be operated
through a telemotor control situated at the bridge
of the ship, but may, in a case of emergency,
be worked directly at their points of support
either by hand or other suitable means.

When the reversible propeller is fitted in con-
juction with stern tube lubrication, the chamber
A0 is charged with lubricating oil at a suitable
pressure, thus providing a constant oil supply
to the propeller blades and the operating mech-
anism in the vicinity. The oil supply to the stern
tube 16 may also be connected to a lubricating
oil tank by a pipe t§’, charged by air or other
means to a greater pressure than that of the
stern tube lubricating oil supply, and consequent-
ly, the propeller blade bearings may thus be tem-
porarily subjected to. a higher pressure during
the period of moving the propeiler blades. The
U-shaped leather space i3’ sealing the lubricat-
ing oil space from the sea may be connected to
the inside of the ship and led by a pipe 29 to

a centrifugal or other type of separator with the 35

ohject of reducing the lubricating oil consump-
tion to a minimum.

This arrangement allows the ship to be driven
either ahead or astern with the propeller shaft

{9 running in one direction. Thus if when the ..

ship is being driven ahead, it is desired to go
astern, a control lever 86 is moved to the astern
position. The movement of the control lever
through the telemotor system operates brake 28’
bringing shaft 25 and also combined wheels {8,
18D to rest. The boss | rotates with the propeller
shaft {9 and consequently the pinions (7 . are
made to revolve over the stationary wheel i8,
thus rotating the worms 8, and at the same time,
the propeller blades 3 each about its axis. This
movement of each blade 3 continues until each
blade reaches a stop corresponding to the astern
position, when the worms 8 and the pinions 7
cease revolving. Consequently ail the blades are
simultaneously moved to the astern position.

The combined wheel elements 18, {8b as a unit
are again made to revolve with the propeller boss
i and consequently to rotate pinion 28, shaft 25
and the brake gear wheel 28, as hereinafter ex-
plained, is no longer restrained by the associated
brake 28’. The control of the brakes 27’ and 28’
is effected by a hunting gear connected to shafts
25 and 24 and arranged so that while the propeller
blades are set, the relative speeds of the two
shafts 25 and 24 being equal, the hunting gear
is inactive but, when either shaft is stationary,
which occurs when the blades are being adjusted
about their root axes the relative speeds of the
shafts 25 and 24 are -altered, the hunting gear
comes into operation and at ths completion of
the change from one extreme pitch position to
the other of the blades releases the appropriate
brake.

‘In one arrangement of the hunting gear the
two brake wheels 28 and 27 are geared to a differ-
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ential 31 in such a manner that when the two
brake wheels are free and, consequently, the com-
bined wheels 18, 180 and the gear ring 21 are
rotating with the propeller shaft, the differential
is idle. ‘When the brake is applied to 28’ the
differential will precess causing the shaft 32 to
rotate in a direction such as to translate a nut
33 towards a contact 34. Alternatively, when
the brake is applied to wheel 27 the differential
will precess in the opposite direction causing the
nut 33 to traverse the shaft 32 towards a con-
tact 35. .

The two brakes are operated by remote control
hand levers 30 and 38 which actuate via switches,
and if desired relays, telemotor cylinders 36 and
31 respectively having a remote control drive to
the brakes 28’ and 21’ respectively in well known
manner. The two levers are returned to the off
position by solenoids 36’ and 37’. When the
levers are in the position 0 the telemotors are
idle and the brakes are off but when either lever
is moved to the position A the associated brake is
applied to enable the propeller blades to move
to the “full astern” or full ahead position which-
ever is appropriate. The contact 33 is now trans-
lated, by rotation of the feed screw shaft 32, to-
wards the contact 35 so as to render the contact
34 inactive. 'When the moving contact 33 en-
gages contact $§ the solenoid 36’ is energised so
that the induced force P! moves lever 30 to the
“off” position to release the brake 28’ and restore
the differential gear 31 to normal or idie condi-
tion. Upon reversing the operation, i. e. to return
to “full ahead” the lever 38 is moved to position
A whereupon brake 21’ is applied and the con-
tact 33 returned to contact 34 whereupon sole-
noid 37" is energised and the induced force P?
will return lever 38 to the “off” position.

The distance between the contacts 34 and 35
and the pitch of the screw thread in the shaft
32 must be such as to ensure the closing of the
circuits to the solenoids 36’ and 371’ only at the
completion of the change in setting of the blades
to “full ahead” or “full astern.”

It will be appreciated from the foregoing that
when the propeller blades are about to be moved
from the “full ahead” to the “full astern” posi-
tion by moving the lever 30 into the position to
apply the brake to wheel 28, shaft 25 and wheel
elements (8, 18b are brought to rest relative to
the shaft 19. When, in consequence, the worms
8 have made the necessary number of revolutions
to. move the blades 3 to the astern position, the
wheel elements 18, i8b will be brought to rest
relative to the propeller boss and consequently
wheel 28 will be made to revolve.

To move the blades from the astern to the
ahead setting, the lever 38 is moved to apply
the brake 21’ whereupon through the medium
of the gear 2T and shaft 24 the gear ring 21 will
be held against rotation relatively to the shaft
and the pinions IT will now track around this
gear ring causing the worms 8 to drive the blades
3 back to the ahead position and upon reaching
this position the pinions {7 will be retained from
further tracking upon the gear ring 21 with the
result that the shaft 24 will drive the gear 21
and, by reason of the contact nut 33 being en-
gaged with the contact 35 immediately upon the
blades reaching full ahead pitch position the
solenoid 31’ will return the lever 38 to the “brake-
off” position and free the brake 21’ to the normal
or “off” state.

I claim:

1. A ship’s propeller, comprising a main shaft,
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a hub fixed on said shaft, 2 housing forming a
water-tight seal between the front face of the
hub and the stern of the ship, propeller blades
seating against the hub, roots integral with said
blades and journalled for rotation about their
axes in the hub from a normal ahead setting to
a normal astern setting of the pitch of the blades,
a worm wheel on the inner end of each blade
root, worm shafts corresponding in number to
the number of said blades and parallel with the
main shaft and journalled in said hub and ex-
tending at their front ends into said housing, the
worms of said worm shafts meshing directly with
the said worm wheels, a pinion on the front end
of each worm shaft, a gear ring loose about the
main shaft and located in said housing, the said
pinions on the front ends of the worm shafts all
meshing with said gear ring, another gear ring
in said housing disposed concentrically in rela-
tion to the aforesaid gear ring and also meshing
with the said pinions, a pair of normally inoper~
ating brakes remote from said housing, a lon-
gitudinal lay shaft geared at its ends to one of
the brakes and to one of the said gear rings, an-
other longitudinal lay shaft geared at its ends to
the other brake and the other gear ring, remote
control means to bring selectively said brakes
into operation to arrest rotation selectively of
said two gear rings, and means controlled only
by the arrival of the said blades at their normal
ahead and normal astern settings to free the
appropriate operated brake.

2. Means for changing the blades of a re~
versible propeller for ships from full ahead to
full astern positions, and vice versa, comprising
a main propeller shaft, a hub fixed on said shaft,
blades with roots which are mounted for ro-
tation about their axes within said hub from
a normal ahead setting to a normal astern set-
ting of the blades and vice versa, a number of
longitudinal worm shafts journalled at their
ends in the hub and corresponding to the num-
ber of blades, worm wheels on said roots with
which mesh the worms of said worm shaifts, a
pinion on the front end of each worm shaft, a
gear ring loose about the main shaft and lo-
cated in said housing, the said pinions on the
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front ends of the worm shafts all meshing with
said gear ring, another gear ring in said housing
disposed concentrically in relation to the afore-
said gear ring and also meshing with the said
pinions, a pair of normally inoperating brakes
remote from said housing, a longitudinal lay
shaft geared at its ends to one of the brakes
and to one of the said gear rings, another longi-
tudinal lay shaft geared at its ends to the other
brake and the other gear ring, remote control
means to bring selectively said brakes into op-
eration to arrest rotation selectively of said two
gears rings, switch means actuated off the two
lay shafts via said brakes during the braking
of one of said brakes, a pair of electrically op-
erated brake releasing devices controlled and
brought alternately into operation by said switch
means and automatically releasing the said one
brake upon the blades reaching the end of the
predetermined direction of pitch adjustment,
said switch means comprising a pair of spaced
fixed contacts and a translatively movable con-
tact, gear means driving the movable contact
from one fixed contact to the other by rotation
of one lay shaft relative to the other during said
braking of one of the brakes, and electrical con-
nections across the said contacts and the said
electrically operated brake releasing devices
made and broken by the movable contact.
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