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To all whom it may concern:

Be it known that I, Marrerw Henry Pois-
BAs RIALL SANKEY, late captain Royal Engi-
neers, asubject of the King of Great Britain,
residing at Bawnmore, Bilton, near Rugby,
England, have invented certain new and use-
ful Improvements in Turbines, of which the
following is a specification.

My invention relates especially to steam-
turbines of the class in which radial blades
are held in rings or segments (hereinafter
called “‘rings”) arranged in annular grooves
in the casing or drum of the turbine.

The object of my invention is to provide a
way by which the blades may be very quickly
assembled and securely held in place.

According to my invention the roots or
those ends of the blades of each series which
are connected with the casing or drum are
constructed, as by being tapered, to coact
with properly-formed slots in a ring fitting a
groove in the casing or drum, means, such as
a calking-strip, being provided for locking
the roots of the blades in the ring.

In the preferred form of my invention the
roots of the blades of each series are held be-
tween one wall of the groove and one side of
the ring by the pressure caused by a calking-
strip or locking device. Preferably the root
end of each blade is stamped or otherwise
formed to a right-angled or approximately
right-angled section or tang, one side of
which enters a slot in the ring, while the
other lies flat against the side of the ring and
between it and the adjacent side or wall of the
groove. In this way not only can the blades
and rings be quickly assembled; but the blades
will be rigidly held in place against any move-
ment by centrifugal or other force.

In the accompanying drawings, Figure 1
shows a part longitudinal section on the line
11 of Figs. 2 and 3 of a turbine constructed
according to this invention, the bodies of the
blades being shown in. elevation. Figs. 2
and 3 are local sections' on the lines 2 2 and
3 3 of Fig. 1, the views being developed from
cylindrical cuts. Figs. 4 and 5 are elevations

of parts of the slotted rings.

I have shown in the drawings the preferred
specific way of carrying out my invention;
but my invention comprehends many modifi-
cations, the subject-matter deemed novel be-
ing set forth in the claims,

The revolving drum @ and the fixed outer
casing b carry sets of blades ¢ and . The
foundation-rings ¢ and # are arranged in
grooves formed in the drum and casing.
Preterably, asshown in Fig. 1, both the rings
and grooves are dovetailed or tapered, the
rings being formed with a number of parallel
tapered slots arranged to make approximately
a right angle to one of the faces of the ring,
preferably to that toward the exhaust end of
the turbine, and these slots extend from their
inner to their outer circumferential faces,
but not across the ring to the opposite side.
As indicated, one end of each blade is stamped
into an angle corresponding with the slot,
one side of the angled root of the blade en-
tering a slot in the ring while the other side
lies against the face thereof.

As shown in Fig. 1, the root ends or tangs
of the blades are preferably dovetailed or ta-
pered, and the slots are dovetailed or tapered
to corrvespond—that 1s to say, the slots and
root ends of the blades are constructed to co-
act with each other to securely hold the blades
in place. Calking rings orstrips g are pref-
erably employed to hold the rings and the
blades in place in the grooves. In the con-
struction shown, since part of the end or tang
of each blade is outside of its slot, the pres-
sure caused by the calking-ring forces this
projecting portion of the blade against the ad-
jacent wall of the groove in the drum or in
the casing, so that the blades are held much
more securely than they would be if other-
wise formed.

What I claim is— :

1. The combination of a grooved turbine
casing or drum, a ring having a series of slots
on one side, a series of blades whose ends en-
ter the slots but project beyond theni at the
side of the ring, and means for holding the
ring and the blades in the groove.

2. The combination of a grooved turbine
casing or drum, a ring in the groove having
a series of slots on one side, a series of blades
whose ends enter the slots but project beyond
them at the side of the ring, the projecting
portions of the blades being in contact with
one side of the groove, and a calking-strip
between the unslotted side of the ring and the
other side of the groove. .

3. The combination of a grooved turbine
casing or drum, a ring having a series of slots
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on one side, a series of blades whose ends en-
ter the slots but project beyond them at the
side of the ring, such slots and ends being
dovetailed, and means for holding the ring
and the blades in the groove.

4, The combination of a turbine casing or
drum having a dovetailed groove in it, a ring
having a series of slots on one side, a series
of blades whose ends enter the slots but pro-
ject beyond them at the side of the ring such
slots and ends being dovetailed, and means
for holding the ring and the blades in the
groove.

5. The combination of a turbine casing or
drum having a groove in it, a ring having a
series of ‘slots on one side of it, such slots
making approximately a right angle with the
face of the ring, a series of blades whose ends
are in the form of a corresponding angle, one
side of each angle entering a slot and the other
lying against the side of the ring, and means
for holding the ring and blades in the groove.

8. The combination of a turbine casing or
drum having a groove in it, a ring in the
groove having a series of slots on one side
of it, such slots making approximately a right
angle with the face of the ring, a series of
blades whose ends are in the form of a cor-
responding angle, one side of each angle en-
tering a slot and the other lying against the
side of the ring, and a calking-strip in the
groove between one side of it-and the unslot-
ted side of the ring.

7. The combination of a turbine casing or
drum having a groove in it, a ring having a
series of slotsonone side of it, such slots mak-
ing approximately a right angle with the face
of the ring, a series of blades whose ends are
in the form of a corresponding angle, one side
of each angle entering a slot and the other
lying against the side of  the ring, such slots
and the sides of the angles in them being
dovetailed, and means for holding the ring and
blades in the groove.

8. The combination of a turbine casing or
drumhaving agroove init,aring in the groove
having aseries of slots on one side of 1t, such
slots making approximately aright angle with
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the face of the ring, a series of blades whose
endsare in the form of a corresponding angle,
one side of eachangle entering a slot and the
other lying against the side of the ring, such
slots and the sides of the angles in them be-
ing dovetailed, and a calking - strip in the
groove between one side of it and the un-
slotted side of the ring.

9. The combination of a grooved turbine
casing or drum, a ring, tapered slots in the
ring, bladeshaving tapered ends coacting with
the slots, and separate means for holding the
ring and blades in'the groove.

10. The combination of a grooved tmblne
casing or drum, & ring, tapeled slots in the
ring, blades having tapered ends coacting with
the slots, and means acting upon the blade
ends for holding the ring and blades in the
groove.

11. The combination of -a grooved turbine
casing or drum, a ring, tapered slots in the
ring, blades having tapered ends coacting with
the slots, and a calking-strip for holding the
ring and blades in the groove.

12. The combination of a grooved turbine
casing or drum, a ring, tapered slots in the
ring, blades having tapered ends coacting with
the slots, and means acting upon the blade:
ends and including a calking-strip for holding
the ring and blades in the groove.

13. The combination of a grooved turbine
casing or drum, a ring, tapered slots in the
ring, blades having tapered ends coacting with
the slots and a calking-strip for locking the
blades to the ring ‘md for holding the ring in
the groove.

4. The combination of a grooved turbine
casing or drum, a slotted holding-ring in said
grooved portion, blades having ends arranged
1n said slotted ring and coacting therewith and
with one wall of - the grooved portion, and
separate means for holding said ring in the
groove and the blade ends against one wall
t;hereot
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