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This invention relates to a rotor having a pe 

ripheral row of blades, the latter carrying at their 
outer ends shrouds which form a ring and are 
interlocked against relative radial and lateral 
movement-for example, as disclosed in the speci 
fication of my co-pending U. S. Patent Applica 
tion Serial No. 549,039 flled August 11, 1944. 
My main object is to reduce the maximum de 

flection in a shroud due to centrifugal action. 
In the accompanying sheets of drawings: 
Figure 1 is a fragmentary, part-sectional, ele 

Vational View of a compound turbine rotor haw 
ing shrouds according to the invention, only two 

* shrouds with their associated blades being shown 
(and in elevation) whilst the portion of the rotor 
itself is shown as a section on the line I–I of 
Figure 2; 
Figure 2 is an elevational view of one of the 

shrouds, with its associated blades, taken from the 
right of Figure 1, the portion of the rotor itself 
beingin cross-section; 

Figure 3 is a fragmentary plan of two shrouds 
when separated, and Figure 4 is a fragmentary 
perspective wiew of one of the shrouds, indicating 
a preferred form of interlock such as that dis 
closed in the specification aforesaid; and 

Figure 5isa diagram hereinafter described. 
According to the invention the shrouds are off 

set in a circumferential direction relatively to the 
associated blades so as to reduce the maximum 
deflection in a shroud, due to centrifugal action, 
to a Value lower than if the shrouds were cen 
traly placed with respect to the associated blades. 
Preferably, each blade is connected to its asso 
ciated shroudapproximately mid-way between the 
centre of the shroud and one end, or preferably 
slightly nearer the said one end. 

In this way, with a certain construction I can 
reduce the maximum deflection from three thou 
sandths of an inch to one thousandthof an inch. 
This is an important consideration if the bladed 
rotor forms part of an internal combustion tur 
bine plant in Which, for example, the running 
clearance is only approximately 30 thousandths 
of an inch. 
In the construction shown, f2 indicates a rotor 

in which are secured the roots 3 of compressor 
blades 4 (the cross-section of which is indicated 
by the chain lines (6) in the manner disclosed in 
the specification aforesaid, and f7 are relatively 
thin, flat shrouds carrying externally turbine 
blades 8, the cross-section of which is indicated 
by the chain lines 9. 
One end of a shroud hasmachined init trans 
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than and imposed upon the other. The mating 
edge of the adjacent shroud has complementary 

i projections 23 formed thereon, allas disclosed in 
the specification aforesaid. In this way, when 
the shrouds are brought together in the form of 
a ring, they are interlocked against radial orlat 
eralmowement. 

It is found that the centres of grawity of dif 
ferent sections of a blade, taken allong the length 
of a blade, all lie substantially on a radial line 
such as that marked 25, this applying both to a 
compressor blade and to an, associated turbine 
blade, such radial line passing central?y through 
the blade root. According to the inwention it 
passes not through the centre of the shroud but 
to one side of the centre, and for preference, and 
as shown, it intersects the shroud at a distance 
which is approximately 0.22 of the length of the 
shroud from One edge of the Shroud. 
The reason for this will be apparent from a 

consideration of Figure 5, im which the problem 
considered is that of a uniformly-loaded beam of 
uniform section Supported at an arbitrary point 
X where the load P is applied. There is also' 
a load Pf at each end of the beam, and a sym 
metry Condition (that the beam Shall be identi 
cal in loading and deflection to a similar One On 
either side) mecessitates the loads P| at the two 
ends being equal and Opposite, and the deflec 
tions, of the two ends from the point X where 
the load Pis applied, equal. The Support and the 
tWo ends are assumed to apply no bending mo 
ment to the beam. Itis required to find the best 
position of the point of support in Order to mini 
mise either or both the stress and the deflection. 
The equal and Opposite loads (Pi) on the ends 

may be determined by the statical equilibrium of 
the beam for any fixed position of the point of 
Support. The bending moment diagram (due to 
Centrifugal forces) may then be constructed and 
the deflections calculated, as shown for a typical 
case in the Small diagrams. Normally, the bend 
ing moment has tw0 maximum Walues, One at the 
point of support X (ata distance a from one end) 
and one between the point of support and the end 
furthest away, and the distance between the two 
maximum bending moment points is %L, where 
Lis the length of the beam. The former bending 
moment Vanishes if the point of support is at one 
end, and the latter if it is exactly in the centre. 
The wariation of the two for different positions of 
support is shown in the main diagram, marked Z. 
In this diagram the bending moments are repre 
sented by a dimensionless factor c by dividing by 
the total load and the length of the beam. 

  




