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2 Claims. (Cl. i 70-135.27) 

*This invention relates to variable-pitch Screw 
propellers of the hydraulically-operated *type. 

Propellers of this type at present in use have 
a hydraulic operating mechanism for changing 
the pitch of the blades mounted in front of and 
rotating with the propeller. This mechanism in 
one well-known form comprises a relatively re 
ciprocable piston and cylinder the axially moving 
member of which is coupled to each of the blades 
by simple linkS. 

Pressure-fluid, usuaily the engine oil, is con 
veyed to the propeller through the hollow pro 
peller-shaft which necessitates the USe of one or 
more oil tubes. 
When the propulsion system comprises a pair 

of contra-rotating co-axial propellers the hy 
draulic pitch-changing mechanism is mounted on 
the propeller carried by the inner shaft, the 
pitch-changing movements being transferred to 
the other propeller by an extension of the link 
System above referred to. 
One object of this invention is to provide a 

simple hydraulic pitch-changing mechanism for 
a single propeller, or for a pair of contra-rotating 
co-axial propellers of the general type referred to 
above, which mechanism is so arranged as to 
enable a clear axial space or passage to be left 
through the propeller-shaft. 
A further object is to reduce the overhanging 

mass at the front of the propeller or propellers, 
this being particularly desirable in the case of 
contra-rotating co-axial propellers. 
According to this invention, in a hydraulically 

operated variable-pitch propeller-installation, 
the pitch-changing mechanism comprises an an 
nular cylinder Surrounding a hollow driving 
Shaft, fluid-supply-ducts communicating with it 
and providing a clear axial space through them 
and the driving-shaft, an annular piston in the 
cylinder and means coupling the piston to the 
blades to effect pitch-changing movements 
thereof. 

According to another feature of this invention, 
the fluid-Supply-ducts are disposed outside the 
driving-shaft, and in Such a construction there 
may be provided the combination with a cylinder 
Secured On the hub of means providing a clear 
axial Space through the cylinder and hub and 
also providing communication to each end of the 
cylinder, Said means comprising a running gland 
of Yhich the outer Surface of the cylinder forms 
Oa. 
According to another feature of this invention, 

the annular cylinder may have its inner wall 
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Spaced away from the shaft, in combination. With 
fluid-Supply-ducts which open to the cylinder 
through the said inner Wall. 

In the case of an installation comprising CO 
axial contra-rotating propellers, the supply of 
of working fluid to the cylinder may be delivered 
to it through the annular space between the 
inner 'driving-shaft of the front propeller and 
the outer driving-shaft of the rear propeller, and 
the Outer driving-shaft may constitute the inner 
wall of the annuar cylinder. 
The fluid-supply-ducts may be constituted by 

a tube or tubes dividing the annula, Space between 
the shaft and the inner Wall of the cylinder for a 
singie gropeller, or between the tWO shafts of 
contra-rotating propellers into two ducts com 
nunicating respectively With the two ends of the 
cylinder. 
In the accompanying drawings: 
Figure 1 is a general arrangement viewed 

mainly in section showing one form of this inven 
tion applied to a co-axial contra-rotating propel 
ler-installation, 

Figure 2 is a Sectional detail view of a part of 
Figure 1 to a larger scale showing the means for 
Supplying Working fluid to the annular cylinder, 
and 

Figure 3 is a similar view of an alternative 
Construction of the fiuid-supply means. 

Referring first to Figure 1, the driving shafts 
for the two propellers whereof the hubs are indi 
cated at it, respectively, are indicated at 2 
and 3. In the case of tractor airscrews the front 
One is carried by the shaft i2 and the rear one by 
the Shaft 3, but it will be appreciated that in the 
Case of pusher airScrews the descriptions “front' 
and "Fear' of the two airscrews would be inter 
changed. 
The hydraulic pitch-changing mechanism com 

prises a cylinder & which is secured to the rear 
face of the hub and is of annular form, its inner 
Wall being constituted by the outer driving-shaft 
3. Within this annular cylinder there is 
mounted a piston 5 which is connected by a suit 
able linkage 6 to eccentric pins on the roots of 
the blades in the hub to effect their pitch 
changing movements by movement of the piston 
f5 in the cylinder 4. The linkage 6 is extended 
at 7 to engage a thrust race i8 whereby the 
pitch-changing movements of the blades are 
transmitted to a sleeve-member 9 coupled by 
a Suitable linkage 20 to the blades of the front 
propeller carried by the shaft 0. 
The means for Supplying pressure-fluid to the 

cylinder 4 is illustrated in Figure 2. The outer 
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cylindrical wall 2 of the cylinder 4 is preferably 
ground and a stationary housing 22 Surrounds 
it with a floating bush 23 arranged between them. 
The bush is formed towards each end With rows of 
suitable openings 24, 25 to provide communication 
with ports 26, 27 respectively, opening into 
the two ends of the cylinder, and they also open 
into grooves 28, 29 respectively formed in the 
housing 22 which have suitable pipe connections 
30, 3 respectively with a fluid-pump or governor 
unit of the kind ordinarily used with hydraulic 
ally-operated variable-pitch propellerS. 

Suitable glands or packing and connections to 
drain are provided to deal with any leakage which 
may occur of the Working fluid. 
The cylinder may be of Such axial length aS 
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will permit the piston to move over a range that 
will allow the blades of the propellers to be feath 
ered and/or reversed if so desired. 
When this invention is applied to a Single pro 

peller installation, a similar arrangement may be 
used but in this case there would be no inner driv 
ing shaft 2 as the propeller Would be mounted on 
the shaft 3. 
When the supply of pressure-fluid is effected in 

the manner illustrated in Figure 2, using the out 
er Wall 2 i of the cylinder as part of the run 
ning gland, the rotational speed of the cylinder 
wall 2A, which rotates with the propeller, may 
be somewhat high and it is preferred to use the 
arrangement illustrated in Figure 3 in which the 
Supply of fluid takes place through the inner 
wall of the annular cylinder. The arrangement 
shown in Figure 3 is applied to a two-propeller 
installation in which the two driving-shafts are : 
indicated by the references 2, 3, and in this case 
the Supply is effected through the annular space 
between the two shafts. For this purpose a 
Suitable running gland conveys oil from the pump 
connection 32 by Way of a groove 33 and openings 
34 in the shaft 3 to the annular space between 
the shafts; two of these connections are provided 
Spaced around the shaft, the second groove and 
communicating holes being Shown at 35, 36 re 
Spectively. A tube 3 is provided between the 
two shafts to divide the space into two ducts 38, 
39 respectively which communicate by ports 40, 
4. With the two ends of the annular cylinder f4, 
the ends of the tube 3 being suitably packed to 
prevent leakage. It is preferred also to provide a 
Second tube 42 to constitute one wall of the duct 
39 So that it is not necessary to use the whole of 
the annular space between the shafts as this 
duct, and the packing arrangements can be con 
siderably simplified. 

If it is desired to use this arrangement with a 
single-propeller-installation, the propeller would 
be mounted on the shaft 2 and the shaft 3 
which constitutes the inner wall of the annular 
Cylinder would be provided by a separate part 
which Would rotate With the cylinder and re 
ceive the rotary hydraulic joints at 34, 36 for the 
supply of fluid. 

In yet another construction, instead of divid 
ing the annular Space between the Shafts i 2, 3 
into tWo co-axial ducts, there could be provided a 
slotted or grooved sleeve whereof the grooves 
communicate at one end with Suitably Spaced 
apertures in the wall of the cylinder and at the 
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4. 
other end with a running joint of the type above 
referred to. r 

It will be seen that with any of the construc 
tions above described, in either single or two 
propeller-installations there is provided a clear 
axial space through the propeller-shaft which 
permits the mounting of a gun to fire through 
the Shaft. Also there is a very considerable bene 
fit in the disposition of the weight in that the hy 
draulic cylinder is mounted between the propeller 
and the engine, leading to compactness and 
avoidance of a large overhanging Weight at the 
forward end of the propeller. 
I claim: 
1. A hydraulically-operated variable-pitch pro 

peller installation comprising a pair of contra-ro 
tating propellers each having a hub and a plu 
rality of blades carried by the hub, a pair of hol 
low driving shafts one to carry each propeller, 
said shafts being concentric and Spaced apart 
one within the other to form an annular passage 
therebetween, an annular cylinder arranged ex 
teriorly of the propeller hubs and surrounding the 
outer driving shaft, a piston in Said cylinder, 
means coupling said piston to the blades of the 
propellers to effect pitch-change movements of 
said propellers and fluid-supply ducts communi 
cating one each with the two ends of the cylinder 
through the annular passage between the shafts. 

2. A hydraulically-operated variable-pitch pro 
peller installation comprising a pair of contra 
rotating propellers each having a hub and a plu 
rality of blades carried by the hub, a pair of hol 
low driving shafts one to carry each propeller, 
said shafts being concentric and Spaced apart 
one within the other to form an annular paSSage 
therebetween, an annular cylinder arranged ex 
teriorly of, and carried by the hub of one pro 
peller and surrounding the outer driving shaft, 
a piston in said cylinder, fluid Supply ducts con 
nected with said cylinder through the annular 
passage between the shafts said fluid supply ducts 
being constituted by at least one tube dividing the 
annular space between said driving shafts into 

is two ducts communicating respectively with the 
two ends of the cylinder and means coupling the 
piston to the blades of said propellers to effect 
pitch-change movements of Said propellerS. 

LEONARD GASKELT. FAIRHURST. 
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