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POWER INSTALLATION 
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las, Turbinia Works, Wallsend-on-Tyne, Eng 
land, assignors to The Parsons Marine Steam Turbine Company, 
Tyne, England Limited, Wallsend-on 
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In Great Britain April 29, 1933 

8 Claims. 
This invention relates to power installations of 

the type embodying two or more prime movers 
driving the same power shaft, one (or more) of 
which prime movers drives through a unidirec 
tional clutch commonly called a free-wheel 
clutch. 

In a particular type of such installation, the 
main prime nover (or prime movers) is adapted 
to drive a power Shaft in One direction at high 
powers, and the auxiliary prime mover to drive 
the power shaft in the same direction at low pow 
ers only; under normal conditions the free-wheel 
clutch device operates automatically, that is to 
Say, it comes into operation if the auxiliary prime 
mover tends to run at a greater speed than that 
Of the main prime mover or prime movers, torque 
then being transmitted through the clutch, 
whereas if the speed of the auxiliary prime mover 
falls below that of the main prime mover or 
prime movers, the clutch enables the main prime 
mOver or prime movers to overrun the auxiliary 
prime mover. 
The auxiliary prime mover is usually provided 

With an emergency trip governor in Order to pre 
Went it from attaining an excessive speed. 
Should the main prime mover or prime movers, 

however, be reversed in direction, then the clutch 
Would effect a rotation of the auxiliary prime 
mover in the reverse direction, and since this drive 
would be positive, it would be possible for the 
auxiliary prime mover to attain a speed corre 
sponding to that of the main prime mover or 
prime movers and damage might be caused to the 
auxiliary prime mover. 
The main object of the present invention is to 

provide means whereby this drawback is avoided, 
So that power installations of the type indicated 
above may thus be readily applied, for example, 
to marine steam turbine plants. 
With such an object, the invention consists in 

the combinations of elements hereinafter de 
scribed and particularly pointed out in the 
claims. 

Referring to the accompanying diagrammatic 
dra WingS:- 

Figure 1. ShoWs a general view of the lay-out of 
One form of power installation according to the 
present invention, applied to a marine propulsion 
System indicating relay control, clutch-operating 
Servo-motor and automatic lock for the inlet 
valve of the Cruising turbine; 

Figure 2 ShOWS a View to a larger Scale of the 
clutch-operating Servo-motor and 

Figure 3 a longitudinal elevation of a form of 
automatic locking Valve for the cruising turbine; 

(CI, 60-102) 
Figure 4 shows a longitudinal elevation partly 

in section of a modified form of mechanism for 
actuating the relay control, 

Figure 5 being a corresponding croSS-Section. On 
the line 5-5 of Figure 4. 
The same reference Symbols are used in the 

different drawings to denote corresponding partS. 
In carrying the invention into effect according 

to the form shown in Figure l aS applied to a 
marine power installation having a low-preSSure 
ahead and astern turbine Within a COmmon CaS 
ing, A, and a high-pressure ahead and astern 
turbine within a common casing, B, these turbines 
being connected through gearing, C, to a propeller 
shaft, D; a cruising turbine, E, is connected to the 
low-pressure astern turbine by Way of a free 
wheel clutch device, F, and means operated by the 
high-pressure turbine are provided to render this 
clutch inoperative when the direction of rotation 
of the propeller shaft, D, is changed from ahead 
to a Stern. 
The means for rendering the clutch inoperative 

comprise a single-helical pinion, 2, rigidly 
mounted on the high-pressure turbine shaft, 3, 
and meshing with a similarly toothed wheel, 4, 
of greater width and axially movable With its 
shaft, 5, parallel to the high-preSSure turbine 
shaft, the shaft, 5, being attached to the pilot 
valve, 6, of a relay control, G, regulating the oil 
supply to or from a servo-motor, H, acting upon 
clutch-disconnecting means and also to or from a 
device, J, which closes and locks or unlocks the 
cruising turbine steam inlet valve, 7. 
A spring, 8, is provided for urging the pilot 

valve in a direction opposite to that given it by 
the action of the helical wheel, 4. 
An inlet, 0, is provided for a Supply of oil or 

other pressure fluid and an outlet, , for its 
escape, pipes, 2 and 3, connecting the relay, 
G, respectively to the clutch-operating mecha 
nism, H, and the cruising-turbine inlet valve, J, 
and its adjunctS. 
The clutch-operating mechanism, H., (see Fig 

lure 2) according to One form comprises a cylin 
der, 4, and piston, 5, movable in one direction 
under the action of a spring, 6, and in the other 
by pressure fluid admitted through the pipe, f2, 
controlled by the relay, G. 
The piston rod, 7, is connected to one end of 
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2 
thread, 23b, meshing with a corresponding 
thread, 23c on one of the shafts to be clutched 
together, the clutch cone, 23, itself engaging 
with an internally-coned member, 24, on the 
other of the two shafts. The thread, 23b, has 
Such an angle that the cone, 23, can be moved 
axially by rotation on its axis, the arrangement 
being a known mechanical equivalent Of a 
ratchet-and-pawl connection, So far as concerns 
overrunning and positive driving. 

Referring now to Figure 3, for details of the 
Valve operating mechanism, J, and adjunctS, the 
inlet valve, 7, controlling steam to the cruising 
turbine is mounted on a spindle, 26, carrying a 
piston, 2, slidable in a cylinder, 28, and forced 
in a direction to close the valve by a Spring, 29, 
an extension, 3), of the Spindle passing into a 
hole, 3, in the housing, 32, of the lock-operat 
ing device. 

This device comprises a small cylinder, 33, with 
a piston, 33, having a piston-rod, 34a, provided 
with a bevel, 34b, at its free end, so that when 
the piston-rod, 34a, is protruded as far as possi 
ble from the cylinder, 33, by the spring, 36, its 
bevelled end engages with the end of the exten 
Sion, 39, of the main waive spindle, 26, and holds 
the Valve, 7, in its closed position. 
The pipe, 3, from the relay is connected by 

Way of a port, 35, to the end of the cylinder, 33, 
remote from the spring 36. A second port, 35a, 
is connected by a pipe, 37, to the interior of the 
Cylinder, 28, on the Side of the piston, 27, remote 
from the Spring 29; while a leak-off, 38, is pro 
vided in the cover, 39, of cylinder, 33. 
The steam inlet is indicated at 40, the outlet, 

4, being connected by a pipe, 42, to the cruising 
turbine, E. 
The action of the mechanism above described is 

aS follows:- 
With the main turbines running ahead, the 

pilot valve, 6, Will be held under the joint influ 
ence of the Spring, 8, and helical wheels, 2 and 4, 
at the left-hand end of its travel as Seen in Fig 
lure 1, so that pressure oil can pass through the 
inlet, , and pipe, 2 to the servo-motor, H, 
(see Figure 2) thereby holding its piston, 5, to 
the right and keeping the clutch, 24, in gear. 
At the same time pressure oil also passes 

through the pipe, 3, holding the piston, 34, to the 
left against its spring, 36, thereby withdrawing 
the lock, 34a, which prevents the inlet valve, T, 
opening and uncovering the port, 35a, So that 
unless the inlet valve, T, is held closed by the 
mechanism provided, it will automatically be 
opened by pressure oil passing through the pipe, 
37, below the piston, 27. 
Assuming that the steam to the ahead tur 

bine is shut off and the astern turbine started, 
then by interaction of the helical wheels, 2 and 4, 
the pilot valve, 6, is forced against its Spring, 8, 
to the right-hand end of its travel So that the 
pressure oil acting on the piston, 5, of the 
servo-motor, H, escapes by way of the pipe, 2, 
and leak-off, ? , the Spring, f6, thereby With 
drawing the clutch, F. At the same time the 
space on the right of the piston, 34, (see Fig 
ure 3) is likewise connected to the leak-off 
through the pipe, 3, and under the influence of 
the spring, 36, the piston, 34, moves to the right. 

This action uncovers the port, 35a, and con 
nects the Space below the piston, 27, through the 
pipe, 37, and port, 35a, to the leak-off port, 38, 
thereby permitting the Spring, 29, to close the in 
let valve, 7, which is immediately locked in place 

2,040,648 
by the bevel, 34b, on the end of the piston rod, 
34d. 
The valve, 7, may be additional to the Ordinary 

shut-off or regulating valve, but the two may be 
combined as shown in Figure 3 by the addition 
of the lever, 43, pivoted at 44, screwed spindle, 
45, and hand wheel, 46. 
The spindle, 45, is screwed through a fixed 

bracket, 47, and is provided with a fixed collar, 
48, which engages the free end of the lever, 43, 
the latter in turn engaging a collar, 49, on the 
valve spindle, 26, so that the extent to which the 
valve can open is regulated. 

It will be seen that this mechanism cannot 
open the valve but can close it under any cir 
cumstances while permitting it to open under 
the influence of the control pilot valve, 6. 
According to a modified form of the mecha 

nism for operating the pilot valve, 6, (see Fig 
ures 4 and 5) the helical wheel, 4, is provided 
internally with a number of plungers, 50, forced 
inwardly in recesses, 5, by light springs, 52, 
the plungers when the turbines are stationary 
bearing on corresponding flats, 53, on a short 
length of fixed shaft, 54, held stationary, as by a 
key, 55, on a suitable bracket, 56. 
The toothed wheel, 4, is rigidly associated with 

a boss or projection, 57, having therein an axial 
hollow, 58, to accommodate the shaft, 54, this 
boss, 57, being in turn connected by a spindle, 
59, to the pilot valve, 6. 
Supposing the main turbines are stationary, 

the pilot valve will be forced by its Spring, 8, to 
the extreme position to the left as shown in Fig 
lure 1. As soon as the astern turbine begins to 
move, owing to the resistance to rotation of the 
wheel, 4, in View of the plungers, 50, and flats, 
53, the helical wheel, 4, with its attachments, 
including the pilot valve, 6, will be immediately 
moved to the right (see Figure 1), and subse 
quent action being as above described. 
As the speed increases the plungers, 50, will 

fiy Outwards against the action of their springs, 
52, and by the interaction of the helical wheel, 
4, and pinion, 2, the valve, 6, will be held against 
itS Spring, 8. 
One convenient general arrangement has been 

described above by which the invention may be 
carried into effect, but it will be appreciated 
that other means may be employed for achieving 
a similar result and that variations in detail may 
be made without exceeding the scope of the pres 
ent invention. 

Having now described our invention, what we 
claim as new and desire to secure by Letters 
Patent is:- 

1. In combination in a power installation, a 
driven element and means for driving said ele 
ment, Said driving means including a reversible 
power unit and a non-reversible supplementary 
power unit, said units having independent Sup 
plies of Working medium, and including also a 
mechanical one-way-drive clutch associated 
With said supplementary unit, together with au 
tomatic means responsive to the starting move 
ment of said reversible unit in the reverse direc 
tion for disengaging Said clutch. 

2. In combination in a marine propulsion sys 
tem, a propeller shaft and means for driving said 
Shaft, said driving means including a reversible 
power unit having ahead and astern turbine 
units and a non-reversible cruising turbine unit 
having a Supply of Working medium independent 
of that to Said reversible power unit, and in 
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associated with said cruising unit, together with 
automatic means responsive to the starting 
movement of Said reversible unit in the reverse 
direction for disengaging Said clutch. 

3. In combination in a power installation, a 
driven element and means for driving said ele 
ment, Said driving means including a reversible 
power unit and a non-reversible Supplementary 
power unit and including also a mechanical One 
Way-drive clutch asSociated With said supple 
mentary unit, together With automatic means 
responsive to the starting movement of said re 
Versible unit in the reverse direction for disen 
gaging Said clutch, Said automatic means in 
cluding a pair of helically-toothed wheels in op 
erative association the one with the other, one 
of said wheels being in driven relation to said re 
Versible unit to rotate thereWith in both the 
ahead and reverse directions, and including also 
a guide on Which the other of said wheels is 
axially slidable and a relay device operable by 
Said slidable wheel. 

4. In combination in a power installation, a 
driven element and means for driving said ele 
ment, Said driving means including a reversible 
power unit and a non-reversible supplementary 
power unit and including also a mechanical 
one-way-drive clutch associated with said sup 
plementary unit, together with automatic means 
responsive to the starting movement of said re 
versible unit in the reverse direction for disen 
gaging Said clutch, Said automatic means in 
cluding a pair of helically-toothed wheels in op 
erative association the one with the other, one of 
Said. Wheels being in driven relation to said re 
versible unit to rotate therewith in both the 
ahead and reverse directions, and including also 
a guide with longitudinal flats on which the 
other of Said wheels is axially slidable and a re 
lay device Operable by axial movement of said 
slidable wheel, said slidable wheel having radial 
receSSes With Spring-COntrolled members mov 
able radially in Said recesses and engaging with 
Said flats to ensure axial movement of said 

slidable wheel at low speeds and automatically 
moving out of engagement therewith under the 
influence of centrifugal force as the Speed 
SeS. 

5. The combination of elements claimed in 5 
claim 1, with the addition of means for shutting 
off said independent supply of Working medium 
to said Supplementary unit, said automatic 
means including a relay device and means oper 
ated therefrom for both disengaging said clutch O 
and actuating Said shutting-off means. 

6. The combination of elements claimed in 
claim 1, with the addition of means for shutting 
off said independent supply of working medium 
to said Supplementary unit, and means for lock- 5 
ing Said shutting off means in the shut-off po 
Sition, said automatic means including a relay de 
Vice and means operated therefrom for both ac 
tuating said shutting-off and locking means. 

7. The combination of elements claimed in 20 
claim 1, with the addition of means for shutting 
off said independent supply of Working medium 
to Said Supplementary unit, said automatic 
means including a relay device and means op 
erated therefrom for both disengaging said 25 
clutch and actuating said shutting-off means, 
together With hand-operated means for actu 
ating said shutting-off means independently of 
said relay device. 

8. In combination in a power installation, a 30 
driven element and means for driving said ele 
ment, said driving means including a reversible 
power unit and a non-reversible supplementary 
power unit, Said units having independent sup 
plies of working medium and including also a 35 
mechanical One-Way-drive clutch associated 
With said supplementary unit, means for re 
Versing Said reversible unit, and means auto 
matically responsive to operative movement of 
Said reversing means for disengaging said 40 
clutch. 

STANLEY SMITH COOK. 
LOUIS MORTIMER DOUGLAS. 


