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inner circle, into which steam enters to revolve 5o 
them in the reverse direction. 

Fig. 3 shows the disposition of the propel 
ling-vanes of these ports A A' relatively to 
the ports in the stationary disks B B'. 

Figs. 2 and 2 show an end view and sec- 55 
tional elevation of the stationary disks B B', 

To all, whom it may concern: - 
Beit known that I, FIENRY FREDERICKTY 

ZACK, a subject of the British King, and a resi 
dent of Gateshead, England, have invented 

5 certain new and useful Improvements in the 
Construction of Reversible Steam-Turbines; 
and I do hereby declare the following to be a 
full, clear, and exact description of the in-showing outer and inner circles of ports, with 
vention, such as will enable others skilled in their angled vanes. 

to the art to which it appertains to make and use Fig. 4 shows, enlarged, a portion of a pair 
the same. of revolving disks A A', having between 6o 
The object of this invention is to produce them a stationary disk. BB', the latter being 

a steam - turbine of improved construction prevented from turning in the case J by set 
which can be reversed in its rotation, so as to bolts Q. The revolving disks and the sta 

I5 operate in either direction, and having other itionary disks half lap with each other all 
novel features. around by the flanges K, thereby having 65 
The accompanying two sheets of drawings great stability given to the former in driving 

illustrate such a reversible turbine according the shaft. Steam is prevented passing be 
to my invention and generally as I propose to tween the disks by grooves P, in which are 

2O carry it into practical application. inserted packing-rings P, secured by spig 
Figure 1, Sheet 1, is an end view of one of ots P. 7 ? 

the revolving disks secured upon the shaft; Referring to Sheet 2, Fig. 5 shows an end 
and Fig. 1 is a section through same. Fig. view one-half each of the reversing-plate E 
2 is an end view of one of the stationary disks and steam-nozzle plate F, and Fig. 6 an ele 

25 which are inverted between the revolving vation, one-half in section, to illustrate the 
disks, and Fig. 2 is a section through one of method of reversing the revolution of the 75 
these disks. Fig. 3 shows a portion of two disks. J is the outer casing into the steam 
revolving disks with one stationary disk be- chest R., of which the steam enters at D, and 
tween them, forming the outer circle and the after being expanded through the series of 

3o inner circle of disks in Figs. 1, 1’, 2, and 2. revolving disks is exhausted to the condenser 
Fig. 4 is an enlarged section of part of two or atmosphere at I. The reversing is effected 8o 
revolving disks and one stationary disk, show- by a plate E, in which are slots L, and this 
ing the method of providing lateral stiffness plate has upon it a portion of a toothed rim. 
in the direction of the line of shaft. Figs. 5 N, into which a toothed pinion N' on a spin 

35 and 6, Sheet 2, show an end view and eleva-dle O engages, so that by a handle G the slots 
tion one-half in section; and Figs. 5* and 5, . will open to steam by the ports M and the 85 
details of the steam-ports on Figs. 5 and 6 by ports. A to revolve the disks and shaft in one 
which reversing is effected. Fig. 7, Sheet 1, direction, closing the passages to the other 
shows a modified construction of the vanes in ports A in the disks, and vice versa, accord 

4o one or more of the revolving disks to controling to the direction of revolution required. 
the admission of steam and increase its en- Figs. 5" and 5, Sheet 2, show the angled 9o 
ergy. ports in the plate F, Fig. 6. 
The same letters indicate the same parts in Fig. 6 shows the casing tapering larger in 

all the figures. diameter toward the exhaust end; but it may 
45 On Figs. l and 1, Sheet 1, c is the main be made in steps, each parallel with the axis 

shaft, to which are secured the revolving and with one or more disks on each step. 95 
disks, in which are the outer circle of ports The number of expansions depends upon the 
or passages A, into which the steam enters to number of revolving and stationary disks 
revolve the disks in one direction, and A' the and upon what proportion of the circle the 
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“live” steam operates before escaping into 
the next disk. 

Fig. 7, Sheet 1, shows an enlargement of 
the method we may adopt to cause the steam 
to exert its full work upon the vanes by 
making it enter in the direction of the arrow 
and impinge upon the vanes S with increased 
effect by passing the contracted spaces at X. 
This construction of reversible steam-tur 
bine is adapted to act as a brake to retard 
and bring to rest when suddenly required 
the action when going ahead or astern, as in 
propelling a steamer, by turning the slotted 
plate E so as to change the operation of the 
steam from one set of the revolving disks to 
the other set, this action when going ahead 
causing the vessel to overrun the propeller, 
which will revolve in the opposite direction 
and be gradually revolved without shock to 
go astern. 
What I claim is 
1. In a reversible turbine, the combination 

with a plurality of revolving disks provided 
with an inner and outer circle of oppositely 
disposed steam passages or buckets, of sta 
tionary disks located between said revolving 
disks provided with ports adapted to a line 
with the steam-passages of said revolving 
disks, a steam-chest on one side of the tur 
bine communicating directly with said steam 
passages of said revolving disks, an inlet-pipe 
for said steam-chest, means located in said 
steam-chest for controlling the delivery of the 
operating fluid from said inlet-pipe to one or 
the other of said series of steam-passages, 
and an exhaust-pipe for the expanded steam. 

2. In a reversible turbine, the combination 
with a plurality of revolving disks provided 
with an inner and outer circle of oppositely 
disposed steam-passages having angular sur 
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faces or vanes, of stationary disks located be 
tween said revolving disks and having an in 
ner and outer circle of ports adapted to a line 
with said steam-passages, an inlet-pipe, an 
exhaust-pipe, and a slotted plate interposed 
between said inlet-pipe and said steam-pas 
sages for controlling the delivery of the op 
erating fluid to the inner or outer series of 
Steam-passages. 

3. In a reversible turbine the combination 
with a plurality of revolving disks provided 
with an inner and outer circle of oppositely 
disposed steam-passages having angular sur 
faces or vanes, the passages of one circle be 
ing alternately disposed relative to the pas 
sages of the other circle; of stationary disks 
located between said revolving disks and hav 
ing angular ports adapted to a line with, and 
open communication between the inner and 
outer circle of steam-passages of one revolv 
ing disk and the corresponding steam-pas 
sages of the next adjacent disk, a steam 
chest, an inlet-pipe, an exhaust-pipe, a sta 
tionary plate in said chest adjacent the face 
of the inner revolving disk and having a dou 
ble series of alternating ports adapted to alline 
with the steam-passages therein, a slotted 
plate engaging said stationary plate, and 
means for rotating said slotted plate for open 
ing communication, through either series of 
said alternating ports, between said steam 
chest and the corresponding steam-passages 
in said revolving disks. 
In testimony whereof I affix my signature 

in the presence of two witnesses. 
HEINRY FREDERICK. TYZACK. 

Witnesses: 
WILLIAM DAGGETT, 
JASPER RICHARDSON. 
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