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AEN GOSLING, OF HAZEL GROVE, NEAR STOCKPORT, ENGLAND, ASSIGNOR OF ONE 

HALF TO GEORGE BRELSFORD, OF BLACKPooL, ENGLAND. 

TURBINE. 

1,066,106. 
Application filed January 17, 1912. 

To all whom it may concern: 
Be it known that I, ALLEN GOSLING, Sub 

ject of the King of Great Britain, residing 
at Hazel Grove, near Stockport, in the 
county of Chester, in the Kingdom of Eng 
land, have invented certain new and useful 
Improvements in and Relating to High-Ve 
locity-Fluid Turbines, of which the follow 
ing is a specification. 
This invention relates to impulse turbines, 

i. e. those working with fluids which are 
caused to pass through the turbine body 
at high velocity. 
According to this invention the fluid, 

which may be steam under pressure, is led 
into the turbine and is passed through ex 
pansion nozzles and from thence through 
pockets or recesses in a number of alter 
nately alranged rotating and stationary 
members, by which the kinetic energy of the 
steam is utilized to drive the turbine shaft 
on the impulse principle. The fluid passes 
over the back of each rotating member and 
inside the next stationary member to the 
next rotating member and so forth, so that 
the flow is longitudinal instead of radial. 
The pockets or blades are also of a special 
type according to the present invention, and 
several improvements in other respects are 
introduced. 
The invention further consists of the par 

ticular constructions as hereinafter set forth 
and claimed. 
The invention is illustrated in the accom 

panying drawings, in which:- 
Figure 1 shows a partial longitudinal sec 

tion of a turbine constructed in accordance 
with this invention and adapted for use in 
conjunction with a condenser for the ex 
haust. Fig. 2 shows a turbine partly in sec 
tion and partly in elevation adapted for in 
stance as a non-condensing steam turbine. 
Fig. 3 is a side view showing the upper half 
of the central or fluid admission member of 
the turbine illustrated in Fig. 1. Fig. 4 
shows a partial elevation of the member 
shown in Fig. 3 partly broken away. Fig. 
5 shows in plan a portion of a nozzle ring 
for admitting steam to the two ends of a 
reversing turbine. Fig. 6 shows a portion 
of a nozzle ring for a double turbine, the 
two parts of which rotate in the same direc 
tion. Fig. 7 shows a side elevation of the 
ring shown in either Fig. 5 or Fig. 6. Fig. 
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8 is an edge view showing a portion of one 
of the rotating and one of the stationary 
members of the turbine. Fig. 9 is a face view 
showing a portion of one of the rotating 
members of the turbine. Fig. 10 shows a 
cross section of the central portion of the 
turbine, taken on the line A-B, Fig. 2. 
Fig. 11 is a detail view showing a portion of 
One of the turbine rings, with one of the 
Vanes therein forming the face of a pocket, 
as seen from the front of the ring. Fig. 12 
is a radial section through the turbine mem 
ber or ring showing the shape of the slot in 
which the pockets are formed. 

Referring first to Fig. 1 and to the detail 
views thereof, a is a central or admission 
member of the turbine casing, and b is the 
casing of the laterally extending portion of 
the turbine. G is the casing of the outlet or 
exhaust. d is the rotating drum or shaft 
carrying the rotating turbine elements e 
suitably affixed to the said drum d. f are 
the stationary turbine elements suitably 
mounted and fixed in the casing b or in the 
central member a. The steam or other Work 
ing fluid is admitted through apertures g 
in the member a to the lefthand end of the 
turbine shown in Fig. 1, and through aper 
turesh, Figs. 3 and 4, to the righthand side 
of the turbine which is broken away in Fig. 
1. The passages of extend through the tur 
bine body a as indicated for instance in 
dotted lines in Fig. 4, and lead into recesses 
ki, Figs. 1 and 5, in the nozzle ring l. The 
passages f which introduce the fluid to the 
reverse side of the turbine also lead into the 
recesses it to the right hand side of the cen 
ter plane of the nozzle ring, Fig. 5, in order 
to deliver the steam to the right hand end 
of the turbine. The recesses I have expand 
ing nozzles n, extending from them laterally 
at a suitable angle to the axis of the turbine, 
to permit expansion of the working fluid to 
a low pressure while converting its com 
pression energy largely into kinetic energy. 
Two or more of the recesses he may be inter 
connected or open to one another if required 
and the nozzles m, are shown as being con 
nected to separate recesses k only by Way of 
example. From the nozzles in the Working 
fluid passes out of the ring linto pockets O 
in the first rotating member e. After pass 
ing through these pockets the Working fluid 
then flows through similar pockets O in the 
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stationary ring or stator f which faces the 
first rotor e, and from the pockets in the 
first stator if the working fluid passes over 
the back of the first rotor e, underneath the 
second stator f 
next rotor e. The flow is continued in this 
way through the respective rotors and 
stators, and over the backs of the rotors, but 
always in a direction which is more or less 
of a spiral around the shaft, the direction 
of flow being circumferentially the same as 
the direction of rotation of the rotors. The 
stators and rotors may both increase in size 
toward the end as seen in Fig. 1, in Order 
to allow for further expansion or utilization 
of the velocity of the working fluid; the 
fluid escapes to the outlet c which is of vo 
lute form and leads to a suitable condenser. 
n, are suitable baffling arrangements or 
labyrinth packings between the ends of the 
rotating and stationary parts of the turbine 
to resist or prevent escape of the Working 
fluid at these parts. The clearances between 
the rotating and stationary faces of the 
members e and f may be about 1/32 of an 
inch, or more for big turbines. The first 
three members e and f are of exactly the 
same dimensions in the example shown, but 
after this both sets of members are increased 
in size for the reason already stated. 
Turning now to Figs. 8, 9, 11 and 12, the 

construction of the pockets themselves in 
the members e and f will be seen. Each 
member is formed with a groove p of a par 
ticular shape, and is slotted to receive blades 
9 which are set at an acute angle to the 
face of the disk and also to the radius, and 
which form between them the pockets O. 
The curvature of the grooves p is deter 
mined as follows: The exposed edge of each 
of the blades Q inside the groove p is an arc 
of a circle of from 120 to 180 degrees in 
length. In the drawings Figs. 11 and 12, 
it is assumed to be 180 degrees. As the 
blade q is inclined to the face of the disk at 
an acute angle, (about 30 degrees in the ex 
ample shown,) the edge appears of course 
from the face as a partly flattened semi 
circle or half ellipse. Moreover as the edge 
of the blade 9 stands at about 15 degrees to 
a radial line in the example shown, the 
outer exposed edge of the blade 9 in the 
groove curves inward again a little at the 
front, and hence the section of the groove 
p is as seen in Fig. 12. The position of the 
blade q, that is to say its angle to the face 
and its inclination to the radius, may be 
varied within limits, the angle to the face 
being preferably between 25 and 45 degrees, 
while the angle of the edge of the blade to 
the radius will usually be about 15 degrees 
and will not exceed about 25 degrees. If the 
edge of the blade forms a less arc than 180 
degrees the amount of overhanging at the 
outer edge of the groove p will be less or 

and into the pockets of the 
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may be nothing at all. As all the blades q 
are similar, and are equally spaced apart in 
slots around the circumference of the re 
spective disks, the shape of the pockets to 
between these blades q will now be clearly 
understood. The shape is of vital impor 
tance in the working of the turbine as the 
fluid is intended to pass with as little resist 
ance as possible through the pockets and 
from one to another, and the shape above 
described is designed with this object in 
view. It will be seen that the Working fluid 
when it enters one of the rotating pockets 
at the inner edge, will flow through the 
pocket and out from the outer edge thereof 
and into the opposed pockets of the station 
ary member and through this latter also in 
a smooth curve to the outlet at the top there 
of and then around the back of the rotating 
member to the next revolving ring of pock 
ets and so forth. The flow of the fluid 
therefore is always in smooth curves and a 
minimum of the energy is wasted in fric 
tion, leaving as much energy as possible to 
be given out to the rotating members as the 
velocity of the fluid falls. In the smaller 
sets of pocketed members the edge of each 
member covers about the middle third of 
the pockets in the opposite member. In the 
larger pocketed members the area of the 
pockets covered is less. Pockets in the co 
acting faces might be formed to the desired 
shape in other ways than that illustrated. 
The disk members might be cast with these 
pockets formed in them, or the pockets 
might be cut out by suitably shaped tools, 
preferably by machinery designed for the 
purpose. It has been found convenient 
however to make the pockets by cutting 
grooves such as p in Fig. 12, by forming 
slots across the grooves at the requiredan 
gles, and by letting in the blades q as illus 
trated. These blades q are shown as being 
thinned at the edges in Fig. 11, this being 
desirable in order to avoid the formation 
of any blunt edges against which the work 
ing fluid might impinge without doing any 
useful work. Fig. 8 shows that the pockets 
are similarly directed in the opposed work 
ing faces, as is necessary of course in order 
that the working fluid may circulate prop 
erly from one pocket to another, and may 
flow in a generally spiral direction as it 
passes through the turbine. The Working 
fluid is admitted to the turbine through 
suitable valves, by which the fluid can be 
admitted to One or more of the passages 9 
or has required, according to the power to 
be developed. Each of these passages 9 
communicates in the example shown with 
two of the recesses and nozzles on (see dot 
ted lines Fig. 4), and the working fluid 
after being expanded in the nozzles m, flows 
into adjacent sections in the face of the 
first rotating member e of the turbine. It 
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is desirable that the admission should be at 
One part of the circumference in this way, 
and that as further passages are opened to 
the Working fluid the admission should 
Spread from this one part laterally around 
the circumference. Even when working 
With its full amount of fluid and at full 
power, the turbine Will only have its first 
rotor and stator partially filled with Work 
ing fluid and this latter will expand or 
spread laterally so as to fill perhaps the 
third or the fourth of the sets of the pocket 
ed members with the fluid. Of course the 
admission of the fluid might be made to 
take place around the whole circumference 
of the first turbine ring if preferred but 
that is not found to be necessary in practice. 

In the example of construction shown in 
Figs: 1 and 3 to 5 the turbine is supposed 
to be a reversing turbine and the righthand 
end, which is a replica of the lefthand end 
but with the pockets oppositely directed, is 
only used for reverse running. Of course 
the turbine might be made as a double tur 
bine both ends of which would serve to drive 
the shaft in the same direction. In this 
case the nozzles in at the righthand side in 
Fig. 5 would also be downwardly directed 
instead of upwardly. 

Fig. 6 shows a construction with broad 
central recesses k and with expanding noz 
zles in extending from both sides thereof, 
this being suitable for a double balanced 
turbine with a single set of admission pas 
Sages of Serving to admit the working fluid 
to both ends of the turbine. It is possible 
of course to admit two or more different 
working fluids simultaneously to the same 

40 
turbine; for instance one passage g might 
admit steam and the next passage might ad 
mit combustion gases emanating from an ex 
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stures. 
plosion chamber for combustible gas mix 
In the example of construction shown in 

Fig. 1 the nozzle ring l fits directly into the 
bored inner surface of the member a, and 
the slots m, are cut in the circumferential 
face of the nozzle ring. The outer face of 
each nozzle therefore is formed by the inner 
circumference of the member a and by the 
inner circumference of the first stationary 
ring f. It may be preferable to avoid this 
arrangement by inserting an intermediate 
ring between the nozzle ring land the mem 
ber a, and this is indicated at 8 in connec 
tion with Figs. 2 and 10, although the same 
construction is applicable to any turbine of 
this type. 

In the turbine shown in Figs. 2 and 10 
there are four sets of equal pocketed mem 
bers e and f and the fluid therefore works 
practically non-expansively. The central 
member a, the intermediate casings b, the 
volute shaped exhaust casings 6 and many 
other parts of the device may be substan 

8 

tially the same as in Fig. 1, and Will not re 
Quire a detailed description. In this case 
however the admission passages are shown 
as being arranged at opposite sides of the 
member a near to the bottom thereof; the 
passages h lead to the righthand half of the 
turbine as shown in section, Fig. 10, these 
passages h communicating with a valve 
which admits the working fluid to one or 
more of the passages h as required. This 
valve may be of any suitable construction 
such for instance as that described in Eng 
lish patent specification No. 6782 of 1905, 
above referred to. The valve at the other 
side for admitting the Working fluid to the 
passages g is similar. From the passages (7 
or h, the Working fluid reaches recesses k 
in the member 2, in this case there is a ring 
S. Surrounding the member l as before men 
tioned, and formed with holes opposite the 
recesses lic, but closing over the outer faces 
of the nozzles m. In Figs. 5 to 7 the nozzles 
m are shown as expanding circumferentially 
and not radially, but in Fig. 2 it is shown 
how the nozzles may also expand radially 
toward and away from the axis of the tur 
bine, if the slots are sloped in Wardly and 
Outwardly in the members l and a respec 
tively. The exhaust from the casings o is 
taken out in the construction of Fig. 2, 
through the bases it at the ends of the tur 
bine casings from which the exhaust gases 
can be led to any outlet. It will be suffi 
ciently obvious that instead of having the 
exhaust outlets at the ends of a double tur 
bine the outlets might be at the middle while 
the admission to the parts of the turbine 
would be at the ends thereof, two nozzle 
rings, admission valves, et cetera, being pro 
vided, one at each end; this will not require 
any illustration. Fig. 2 shows a suitable 
construction of the bearings for the driving 
end of the turbine shaft, u being a well 
known form of double thrust bearing while 
to is a Well known form of ball and socket 
bearing, one of the socket members being 
held in place by a Spring 0 and gland a. 
The parts of the turbine casing beyond the 
exhaust casings C may be slotted or per 
forated at gy as shown to permit of the es 
cape of any steam or condensed moisture 
which has found its way past the baffle 
arrangements n. 
The invention is not limited to the precise 

details of construction illustrated. Various 
mcdifications may be made Without depart 
ing from the scope of the invention. For 
instance the passages through which the 
Working fluid flows from one stationary 
member to the next rotating member may 
be made in the form of Smoother curves if 
required by suitably shaping the Walls at 
each side thereof. The angles of the blades 
q may be varied in the turbine in the subse 
quent rings as compared with the first rings 
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thereof if this is found desirable in order so that a path is left for the working fluid 
to utilize in a more effective manner the 
energy of the working fluid. Experimental 
results however have not shown the necessity 
of this and good results have been obtained 
by experiments in cases where the blades 
() are all set at the same angle in the turbine. 
The way in which the rotating members may 
be held on the drum or shaft d may be va 
ried, but in the example shown these mem 
bers are suitably keyed on the drum d and 
held in place by rings 2 at the ends which 
are screwed in place or fastened by suitable 
screw studs. 

Instead of using double turbines as above 
described single ended turbines might be 
used, if suitable means were provided for 
taking up any longitudinal unbalanced 
thrust. There would probably be little or 
no such thrust however as the pressures are 
practically balanced on opposing faces 
throughout the turbine. In a double turbine 
the two ends may be worked independently 
if required, the One being Worked up to 
full load before the other is thrown into 
action. 
I declare that what I claim is:- 
1. In an impulse turbine, the combination 

of a rotating member and a stationary mem 
ber, coöperating annular projecting por 
tions on both of said members formed with 
a plurality of pockets in opposing faces 
thereto and said pockets being of smooth 
curvature and the annular members so dis 
posed relatively to one another that the 
working fluid passes first through the sets 
of cppositely placed pockets and then over 
the back of the rotating member inside the 
inner circumference of the next fixed mem 
ber. 

2. In a turbine the combination of a ro 
tating member and a stationary member, a 
plurality of co-acting projecting portions 
formed with pockets respectively on the ro 
tating and stationary members, the pairs of 
pocketed faces being disposed close to one 
another, while a space is left around the tops 
and backs of the pocketed projections such 
that a path is left for the working fluid to 
flow through the sets of pockets in the op 
posing faces of each pair of pocketed mem 
bel's, and over the backs of said members in 
smooth curves, directly to the next set of pockets. 

3. In a turbine the combination of a lo 
tating part and a stationary part, sets of 
pockets in the opposing faces of said parts 
of a form such that each is separated from 
the next by a wall whose inner edge forms 
the arc of a circle, while the faces of the 
said walls are at an acute angle to the face 
of the pocketed surface, and the edges of 
said Walls are at an acute angle to the radius 
of the pocketed surface, said members be 
ing formed and co-acting one with another 

to flow through the sets of pockets in the 
opposing faces of each pair of pocketed 
members and over the backs of said mem 
bers in smooth curves directly to the next 
Set of pockets. 

4. In a turbine, rotating and stationary 
members formed with pockets separated 
from one another by division walls standing 
at an angle greater than 20 degrees, to the is 
face of the pocketed surface, the edges of 
said division walls standing at an angle 
greater than 10 degrees to the radius of the 
pocketed surface, said members being so 
disposed relatively to one another that the so Working fluid passes first through the sets 
of oppositely placed pockets and then in the 
form of smooth curves over the back of 
the rotating member inside the inner circum 
ference of the next fixed member. 

5. In a turbine the combination of rotat 
ing members, stationary members, a turbine 
casing internally bored cylindrically along 
a portion of its length, a ring on the turbine 
shaft having its outer cylindrical surface 
conforming to the bored surface of the tur 
bine casing, said cylindrical surface being 
recessed to form rings, pockets in the sides 
of said rings, rings mounted on the tur 
bine casing, pockets on the sides of said 
Irings co-acting with the pockets of the rotor, 
projecting ends on said rings formed to co 
act with the recesses in the cylindrical sur 
face on the rotating member to act as noz 
zles. 

6. In a turbine the combination of rota 
ting members, stationary members, a tur 
bine casing internally bored cylindrically 
along a portion of its length, a ring on the 
turbine shaft having its outer cylindrical los 
surface conforming to the bored surface of 
the turbine casing, said cylindrical surface 
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being recessed to form rings, pockets in the 
sides of said rings, rings mounted on the 
turbine casing, pockets on the sides of Said 110 
rings co-acting with the pockets of the ro 
tor, projecting ends on said rings formed 
to co-act with the cylindrical recessed sur 
face of the rotating member to form a noz 
zle extending at an angle to the axis of the 115 
turbine, the walls of the said nozzle being 
divergent in the direction of flow of the 
working fluid. 

7. In a turbine the combination of rotat 
ing members, stationary members, a turbine 20 
casing internally bored cylindrically along 
a portion of its length, rings on the turbine 
shaft having their outer cylindrical surfaces 
of less diameter than the diameter of said 
bored portion of the casing, said cylindrical 125 
surfaces being recessed to form rings, pock 
ets in the sides of said rings, rings mounted 
on the turbine casing, pockets on the sides 
of said rings co-acting with the pockets of 
the rotor, projecting ends on said rings 130 
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formed to co-act with the recesses in the cy 
lindrical surface on the rotating member to 
act as nozzles. 

8. In a turbine, the combination of a 
shaft, two sets of rotating members fixed 
on the said shaft, but axially spaced from 
each other, a turbine casing, two sets of 
stationary members on said casing but axi 
ally spaced from each other and correspond 
ing to Said two sets of rotating members, 
said casing being internally cylindrically 
bored intermediate said two sets of station 
alry members and a ring on said shaft inter 
mediate said two sets of rotating members, 
the outer surface of said ring conforming 
with said bored surface and being recessed 
to form with said bored surface a chamber 
and nozzle in connection therewith for sup 
plying Working fluid to each of said sets of 
rotating members. 

9. In a turbine, the combination of a 
rotating member and a stationary casing, 
annular members formed with rings of 
pockets in the face thereof and attached to 
the rotating and stationary members in such 
positions that the rings of pockets coöperate 
in pairs and a space is left around the tops 
and backs of the annular members so that 
the working fluid is caused to flow through 
the sets of pockets in the opposing faces of 
each pair of pocketed members and over 

5 

the backs of said members in smooth curves, 
directly to the next set of pockets. 

10. In a turbine, the combination of a ro 
tating member and a stationary casing, an 
nular members having sets of pockets in the 
face thereof, said pockets being of a form 
such that each is separated from the next 
by a wall whose inner edge forms the arc of 
a circle while the faces of the said walls are 
at an acute angle to the face of the pocketed 
surface and the edges of said walls are at 
an acute angle to the radius of the pocketed 
surface, said annular members being at 
tached to the rotating and stationary mem 
bers in such positions that the sets of pock 
ets coöperate in pairs, and a space is left 
around the tops and backs of the annular 
members so that the Working fluid is caused 
to flow through the sets of pockets in the op 
posing faces of each pair of pocketed men 
bers and over the backs of said members in 
Smooth curves, directly to the next set of 
pockets. 

In witness whereof, I have hereunto 
signed my name this 6th day of January 
1912, in the presence of two subscribing wit 
neSSeS. 

ALLEN GOSLING. 
Witnesses: 

HUBERT A. GILL, 
GEORGE BRELSFORD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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