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No. 785,802,

UNITED STATES

Patented March 28, 1905,

Patent OFrrFicE,

CHARLES SINCLAIR DRUMMOND, OF LONDON, ENGLAND.

STEAM-TURBINE.

SPECIFICATICN forming part of Letters Patent No, 785,802, dated March 28, 1905,
) Application fled February 27,1905, Serial No. 247,308,

To all whom it may concern.:

Beitknown that I, Crarres SivorAR DRUM-
MOND, & subject of the King of Great Britain,
and a resident of No. 23 St, Mary Axe, Lon-
don, E. C., in the county of Middlesex, Eng-
land, have invented certain new and useful
Improvements in Steam-Turbines, of which
the following is a specification,

My invention relates to improvements in
steam-turbines by which great efficiency and
cheapness of construction are obtained.

The accompanying drawings, which form a
part of this specification, illustrate the inven-
tion as follows:

Figure 1is a part-vertical section at right
angles to the shaft, the relative positions of
the two elements of the turbine being such
that steam is admitted from the passages 3 to
the passages 5. Fig. Il isalso a part-vertical
section at right angles to the shaft; but the
relative positions of the elements in this fig-
ure are such that communication between pas-
sages 3 and 5 is cut off. Fig. 11T is a verti-
cal section through the center of the shaft in
the case where what is termed the ‘¢ simplex ”
element is fixed and only what is termed the
“duplex” element is movable, Fig. IV is a
partial longitudinal section of the duplex ele-
ment, the central drum being shown in ele-
vation. TFig, Vis a vertical section in the
plane of the axis of the shaft of the turbine.
Fig. VI is avertical section ina plane at right
angles to the axis of the shaft, and Figs. VII
and VIII are details of the turbine,

For convenience of drawing I have not
shown the steam-passages in the drum in Fig.
I, and in Figs. Tand II, Thave only shown two
of the steam-passages in each of the drums.

Referring now to the figures, 1 is a tubular
shaft through which the steam is admitted to
the central steam-space 2, from which it issues
through passages 8 in the wall of the inner
drum 4 of the duplex element. Assuming
the two elements to be in the relative posi-
tions shown in Fig. T and that steam is turned
on, it rushes into the passages 8 and expands
somewhat. Partof it goeson into the passages
5 of the intermediate drum 6. which consti-
tutes the simplex element. This tends to
move drum 4 and with it the other drum,7, of

the duplex element in the direction of the ar-
rows 8. When relative movement of the two
elements has taken place through a given an-
gular distance, so as to bring the parts into
the positions shown in Fig. II, it will be seen
that communication between the passages 3
and 5 has been cut off, but that a part of the
steam which was in passages 3 has expanded
into passage 5 and that the pressure now
exists in both passages. Further angular
movement in the same direction brings the
exhaust-passages 9 opposite the passages 3,
and steam escapes from 9 into the exhaust-
space 10, which is surrounded by the casing
11, in which is the exhaust-pipe 19.

I contemplate using high pressure of steam
in my invention.

It will be noted that the passages 3 and 5
increase in cross area as they extend outward
from the cénter and that the inney ends of the
passages 5, although farther from the center
than the outer ends of the passages 3, are much
smaller than the said outer ends of the pas-
sages 3. It will also be noted that the pas-
sages 9 are of the same size throughout their
length, although not necessarily so. Theeffect
of these forms and arrangements is that a
positive action is obtained instead of a mere
blow-through, as in ordinary steam-turbines
where all the steam-passages may coincide.

The effect of making drums 4 and 7 integral
with one another or rigidly connected one to
another, so as to revolve at the same angular
velocity, is to insuve broper timing among
the steam-passages 3, 5, and 9, and this will
take place whether one element only rotates
or both elements rotate in opposite directions.
Whenthe two elementsare designed both to ro-
tate and in opposite directions, I connect them
together by gearing, so that they may rotate
at the same rates or at rates having a definite
relation one to the other. By this means a
proper timing of the meeting or junection of
the steam-passages is effected. It the drums
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were allowed torotate without a definite ratio 95
of speed, they might get out of step and the
timing of the meeting
be destroyed. '
By the ““simplex ” element I mean that ele-
ment which has only one drum, and by the 100

of the steam-passages
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“duplex” element 1 mean that element which
has two drums, these being either integral or
rigidly connected to one another.

Referring now to Figs. V, V1, VII, and
VII1, 1 is the steam-inlet opening into the
steam-space or steam-chest 2. This inlet or
pipe is made very large and so as to consti-
tute as direct a connection as possible with the
steam-space of the boiler, so as to maintain
the steam-pressure in the steam-chest 2 at the
highest possible limit consistent with conven-
ience. 3 3 are the passages in the inner drum
4, and they are preferably of the form illus-
trated. The said drum has radial limbs or
spokes 4%, by means of which it is mounted on
the shaft 4" and attached thereto by the key4°.
5 5 are the passages in the intermediate drum
6, which constitutes the simplex element. 7
is the outer drum, in which are the exhaust-
passages 9. These passages in the particular
form illustrated consist of the spaces between
the bars13,which extend between the rings 14
and 15 of the outer drum. These rings are
bound together atintervals by the bolts 16,thus
holding the bars13 in position, the ends of the
said bars being let into depressions in the rings
14and 15,thesaid depressions correspondingin
shape with the ends of the bars, so that the lat-
ter fitsnugly in the said rings. The shape of the
bars 18 will be understood from the perspec-
tive view thereof, Fig. VII. 10is the exhaust-
space surrounded by the casing 11, and 12 the
exhaust-pipe, as before. The shapes of the
steam-passages 3 and 5 in Figs. Vand VI will
be noted, these being the shapes which I pre-
fer of all those 1 have experimented with.
The passages 5 would be rather difficult to bore
out if the drum 6 were a solid casting; but I
oet over this difficulty by building up the said
drum of separate rings 6* and casting these
with channels on one surface thereof, the said
surface being in the case illustrated that sur-
face which is toward the left when the rings
are mounted as seen in Fig. V. When so
mounted that the channeled surface of one
ring is placed in contact with the flat surface
of the next ring, and so on, the channels then
constitute the steam-passages 5, being made
of the proper shape. Another advantage re-
sulting from constructing the drum of sepa-
vate rings as aforesaid is that engines of dif-
ferent power may conveniently be built up in
this way. Thisis effected by simply increas-
ing the number of rings, and consequently the
length of the drum. It will be obvious that
this method is not confined to the drum 6.

The power of the engine can also be varied
by opening or closing a varying number of
the passages 5. A convenient way of doing
this is illustrated in Figs. Vand VL A num-
ber of holes are bored through the ringsin a
direction normal to their planes, and in these
are inserted the rods 17.  These rods are cut
away at intervals, so as to enable the rods to
act as cocks or taps, as is more fully illus-
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trated in Fig. VIII. When the rod.is in the
position shown in this figare in tull line, it will
be seen that its cut or flat 18 registers with the
passage 5 and that steam can now pass
through the said passage. When, however,
the rod 17 is tmrned angularly, so that the cut
or flat 18 is in the direction shown by the dot-
ted line, then the steam-passaged isclosed, and
no steam can pass through that passage.
These rods therefore constitute a governing
device, and for convenience of manipulation
they may be cranked, as at 19, and connected
with a ring 20, any movement of which ring
round its axis will turn the rods 17 round their
axes and open or close the passages 5 either
wholly or to any desired extent.

T make my inner dram and my intermediate
drum to fit closely, so that when relative move-
ment takes place they are in actual rubbing
contact with one another. By this means a
positive cut-off of the steam is obtained in-
stead of a blow-through of the steam, such as
oceurs in ordinary steam-turbines.

I look upon the provision of a central steam-
chest such as I have illustrated as of great
importance, as it allows of the admission of
steam to the passages as nearly as possible at
boiler-pressure.

In comparing my steam-tu rbine with others
the inner drum 4 may be looked upon as ful-
filling the functions of a system of nozzles,
the system of nozzles being in this case a ro-
tating one. Similarly the inner drum 6 may
be looked upon as fulfilling the functions of
the reacting system of an ordinary steam-tur-
bine—that is to say, the system upon which
thesteam impinges after issuing from the noz-
zles.

1 find it convenient, although by no means
necessary, to make the bars 13 of phosphor-
bronze and in some cases to malke the rings 6"
of this metal.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. A steam-turbine comprising a central
steam-chest and two relatively rotatable ele-
ments, one consisting of two rigidly-connected
concentric drums provided with ports, the
ports of the inner drum flaring outwardly, and
the other element consisting of a single drum
intermediate between the rigidly - connected
drums and provided with outwardly-flaring
passages, substantially as described.

9. A steam-turbine comprising a central
steam-chest, and two relatively movable ele-
ments one consisting of two rigidly-connected
concentric drums provided with ports, the
ports of the inner drum flaring outwardly,
and the other element consisting of a single
drum intermediate between the rigidly-con-
nected drums and provided with outwardly-
flaring passages, the ports of the inner drum
being so spaced as to close the steam-passages
to the intermediate drum at regular intervals,
substantially as described.
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3. A steam-turbine comprising a central
steam-chest, a rotating member consisting of
two rigidly - connected concentric rotating
drums provided with ports, the ports of the in-
ner drum flaring outwardly, and a stationary
drum intermediate between the two rotating

~ drums and provided with outwardly-flaring

io

passages, substantially as described.

4. A steam-turbine comprising a central
steam-chest, a rotating member consisting of
two rigidly - connected concentric rotating
drums provided with ports; the ports of the

8

inner drum flaring outwardly; and a station-
ary drum intermediate between the two rotat-
ing drums and provided with outwardly-flar-
ing passages; and regulating throttle-valves
for the steam-passages inthe stationary drum,
substantially as described.
In witness whereof 1 have hereunto set my
hand in the presence of two witnesses.
CHARLES SINCLAIR DRUMMOND,
Witnesses:
StoNveY THOMAS COOKMAN,
H. D. Jaumsox.
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