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10 all whom it may concermn:

Be 1t known that I, PEr Jorman HEDLUND.
of Stockholm, Sweden, have invented a new
and useful Improvement in Steam-Turbines,
of wnich the following i1s a specification.

The invention relates to a compound elastic-
fluid turbine, and has for its object to increase
the economy and efficiency thereof. The
working fluid is first expanded in the inlet-
conduit ot the wheel-casing and by reason of
the contraction thereof at the outlet the ve-
locity of the steam is increased. From said
outlet 1t passes into the wheel through a cir-
cumferential opening registering therewith,
and so meets the buckets and rotates the wheel
by impact thereon. The heads of the wheel
inwardly diverge,and between them are placed

the wheel - buckets, the walls of which in-

wardly converge. By reasonofthedivergence
of the wheel-heads and the convergence of
the bucket-walls the fluid is discharged at high
velocity but low pressure into the chamber
formed in wheel and casing by the passage
leading to the next wheel. Here the kinetic
energy of the exhaust 1s converted into static
pressure, and on passing through the con-
tracted chamber-outlet to the next wheel the
velocity of the fluid is again augmented.

In the accompanying drawmﬂb, Figure 1 1s
a vertical longitudinal section of three wheels
1n compound series with their casing. Fig.
2 18 a partial section on the line 2z of Fig. 1.

Fig. 3 shows two wheel- buckets Separately in
perspective.

Similar chamcters of reference indicate like

parts.

1 is the wheel-shaft, journaled in the casing
2.  On said shaft are the wheels T II 111 of
the racdial inward-flow type. KEach wheel has

a hub 3 and one head 4, preferably integral
therewith. The other head, 5, is annular and

1s supported by the buckets 6. Between the

inner circumferential periphery of each head
5 and the hub 3 isthe exhaust-outlet 7 of each
wheel. The heads 4 and 5 are approximated
at the wheel circumference, so that a contract-
ed inlet-opening 8 is produced.

The chamber of wheel I is formed by the
casing-head 9 and the fixed partition 10, which

extends to a flange 11 on the wheel-head 5.
-On the opposite side of partition 10, leading

the working fluid to wheel II, is a passage 12.
The chamber of wheel II 1s formed by a par-
tition 13, supported on partition 10 and a par-
tition 14. Inlike manner the fluid from wheel
11 passes to a passage 15, and so to wheel 111,
the chamber of which is formed by a parti-
tion 16, supported on partition 14 and a par-
tition 17. Thefluid from wheel 111 passes to
the final exhaust-outlet 18.

The incoming fluid entering at 19 goes to
an annular chamber 20, whmh has a contract-
ed outlet 21, enmrclmﬂ* and registering with
the contr acted inlet 8 ot Wheel I. In said
chamber 20 are guide-blades 22. Two of the

- wheel -blickets 6 are represented in Fig. 3.

The rectangle ¢ b ¢ d included between each
two adjacent buckets and the wheel-heads at
the inlet 1s smaller in area than the rectangle
g ¢ h f at the outlet. Hence there is formed
between the wheel - heads and each pair of
buckets an expanding-chamber. By reason
of this construction the fluid is discharged at
high velocity but low pressure into the cham-
ber formed by the passage 12, leading to the
next wheel, and in this chamber the kinetic
energy of the exhaust is converted into static
pressure. On the escape of the fluid from
sald chamber through the contracted outlet 23,
having guide-blades 24, its velocity is again
increased. The outlet 23 registers with the
circumferential inlet of wheel II, upon the
buckets of which the fluid acts in the manner

already described and then proceeds to pas-
sage 15, which 1s contracted at 25 and pro-

vided with buckets 26. The outlet 25 regis-
ters with the circumferential inlet of wheel
111, from which wheel the

inal exhaust, as already described.
I claim—

1. In comblnatlon with an elastic-

uid tur-

bine of the inward-radial-flow type, a casing
having an inlet-passage provided with a con-
tracted annular outlet surrounding and reg-
istering with the circumferential inlet of said
turbine and guide-blades in sald passage.

2. In a compound elastic-fluid turbine a se-
ries of wheels of the inward-radial-flow type,
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means in each of said wheels for increasing
the velocity of the exhaust, chambers between
sald wheels for changing the kinetic energy
of sald exhaust into static pressure, and means

for increasing the velocity of said fluid upon

its escape from said chambers to said wheels.
In testimony whereof 1 havesigned my name

to this specification in the presence of two sub-
scribing witnesses.

PER JOHAN HEDLUND.

Witnesses:

WM. A. FURMAN,
- K. R. TAYLOR.
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