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Application filed January 2, 1914, Serial No, 809,840,

Lo all whow 46 may concern:

Be it known that I, Earm AxpErsox, a
citizen of the United States of America, and
a resident of New York, county and State
of New York, have invented certain new
and useful Improvements in Turbine-Fn-
gines, of which the following is a specifica~
tion, reference being had to the accompany-
ing drawings, forming a part thereof.

This invention relates to turbines and its
object is to provide a simple and efficient
apparatus of this character. Rore especially
it relates to improvements in that type of
turbine which is disclosed in my copending
application for Patent Serial No. 724,516
which was filed October 8, 1912, and to im-
provements in the construction and arrange-
ment of parts of such apparatus as is dis-
closed in said application.

I will describe my invention in the follow-
ing specification, and then point out the
novel features thereof in appended claims.

Referring to the drawings:

Figure 1 iz a sectional side elevation of
one form of turbine which embodies the
present invention.

Tig. 2 i3 o sectional end elevation of the
same apparatus, the section being taken on
the Hne 2—2 of Tig. 1.

Fig. 3 is an ond clevation of one of the
nozzle blocks, this view beine that of a
section taken on the line 3—3 of Fig. 1.

Another of the nozzle bloeks and portions
f the rotor and other parts are shown in

0
Iig. 4, which is a sectional end elevation
talken on the line 4—4 of Fig. 1.

Fig. 5 is a developed sectional plan view
on a larger scale of parts of the nozzles
and rotor rings, of the same apparatus as
that shown in the preceding figures.

Certain details of construction are illus-
trated on a still larger scale in Figs. 6 and
7 of which Fig. 6 is a sectional side eleva-

“tion of a portion of one of the rotor rings

and Fig. 7 is a sectional end elevation of a
similar part of the apparatus. ‘

Like characters of reference designate
corresponding parts in all the figures.

The turbine comprises, and its parts are
supported by, an annular casing, the lower
nart of which is degignated by the numeral
10 and the upper part of which is desig-
nated by the numeral 11. These parts are
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fastened together by some suitable means
such, for example, as bolts 12. The lower
part of the casing is comstructed to form
supports 13—138 for the rotor shaft 20, and
stuffing bexes 14-—14 ave provided where the
shaft passes through the casing.

The inside of the casing is divided into
chambers by cirenlar transverse walls 15—16
and 17, each of which fits into a groove such
as 18 in the inner surfaces of the parts of
the casing and each of which is provided
with either a packed bearing or a stuffing
box such as 19, where the rotor shaft passes
through it.

Affixed to the rotor shaft within the first
chamber is a hub 21, to an outwardly ex-
tending annular rib of which are riveted
two circular disks 22. 23 is a metallic ring
or wheel rim which fits*over the outer pe-
ripheries of the disks and which is pro-
vided with an inwardly extending annular
vib to which the disks are riveted. 24 is
an outer rim, flange or shrouding ring.

According to the present invention the
annular space between the ring 23 and

ange 24 is divided into a plarality of
transverse compartments by means of spac-
ing blocks 25 which lie obliquely to the axis
of the shaft and are preferably curved as
shown in Fig. 5 to together form impulse
vanes. ~ The proximate sides of adjacent
sets of spacing blocks thus form the walls
of these compartments.  The compartments
are further subdivided by thin bands or
friction drive plates 26 which are held apart
by the spacing blocks 25 and are substan-
tially parallel with the rim flange 24. These
plates are preferably corrugated as shown
in the drawings and their corrngations are
relatively fixed so that between them are
formed narrow wavy or zig-zag passages
for the motive fluid with the waves sub-
stantially normal to the path of flow of the
fuid.

As a preferred construction these sub-
dividing plates are constructed of a con-
tinuous strip of metal with the corrngations
stamped therein and with smooth portions
left between adjacent sets of corrugations
for the reception of the spacing blocks. Such
a strip is then spirally wound around the
ring. 23 with a set of spacing blocks 25
between each of its layers, until a desired
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thickness is obtained, and then the rim 24

Gtted over it The parts thus assembled

may be fastened together by some suitable

means, such, for example, as by screws 27
5 passing throtgh the rim 24, the spacing
Llocks 25, each layer of the strip 26, and
into the ring 23.

Tt is to be noted that although the spac-

ing blocks 25 run through the rotor ring
thus formed, the band 26 is narrower than
the ring 23 and vim 24. It is placed with
one of 1ts edges in alinement with the edges
of the ring and rim so that between its
other edge and the edges of the ring and
yim is a space. In this space are placed
deflector vanes or impulse blades 28 svhich
may be held conveniently in slits in- the
edges of the rim and ring and locked in
Dlace by swaging the edges of the rim and
ring at the cuts after such blades are put in
position.

Affixed to the casing is a nozzle block 30
to which motive fluid is led through a valve
controlled supply pipe 31. 1

10

In this block
are nozzle blades 32 which form a plurality
of expansion nozzles in alinement with the
first Totor ring, the construction and ar-
rangement of which has been described
specifically. .

Ag the parts alveady described form an
operative structure, I will now describe the
operation of the apparatus. The motive
Auid discharged from the expansion noz-
zles, enters the motor ring at an angle ob-
lique to the plane of its rotation and passes
across and through the space between the
ring 23 and the rim 24 through which it is

more or less guided by the spacing blocks

95, those of-each set of these blocks being in
40 alinement with each other.

Tach of the compartments between ad-
jacent sete of spacing blocks is divided by
the corrugated plates 26 into a plurality of
unrestricted wavy paths and the motive fluid
as it passes through them is deflected up and
at each deflection giving up a part
velocity and imparting an impulse
votor. There are no negative reac-

ut 4 &
tions even at the edge of the rotor from
which the fuid is discharged as here the
ved ends of the spacing blocks and the
' urn the direction of the
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It is
paratus illustrated in the drawings the mo-

tive Auid is discharged into the fivst cham-
“ber A within the casing.  From thence it
" passes through o series of apertures 33 in
the wall 15 and through a plurality of ex-

(2884

GO

pansion nozzles 34 into a second rotor ring

o5 which is of similar construction to that
of the first rotor ring which has been spe-

- cifically described. As the deflector vanes

1,248,476

or impulse blades 28 turn the motive fluid
back away from the direction of rotatiom,
the blades between adjacent nozzles 34 are
so disposed as to substentially reverse the
direction of flow of the motive fluid so as to
direct it into the second rotor ring in sub-
stantially the direction of rotation. This
second roter ring is also mounted upon the
shaft 20 but is in the second chamber B and
the annular space for the flow of fluid is
wider to provide for expansion of the mo-
tive fluid. TFor this same reason the nozzles
84 are wider than those of the first set, and
there are more of them., =~ - —
The effect of the fluid in passing through
this second rotor ring is similar to that upon
the first ving and a further driving effect
upon the shaft 20 is obtained. :
The motive fluid is' discharged from the
second rotor ring into the chamber B from
whence it passes through apertures 36 in
wall 16 and through expansion nozzles 87
into and through a third rotor ring 28 where
a further driving effect is obtained. The
apertures 36 are larger than the apertures
33 and there are more of them.
the nozzles 37 are wider and miore numerous

“than the nozzles 34, and the working pas-
3 =l .

sages of the rotor ring are larger than those
of the rotor ring 35.

Consequently the passages are propot-
tioned to provide for the Increased volume
of the expanded motive fluid.

From this third rotor ring the fluid is dis-
charged into the chamber O from which it

passes through apertures 89 in wall 17 and

through expansion nozzles 40 intc and
through a fourth rotor ring 41 which is still
wider than the others. In this case there
are continuous rings of apertures 89 and
of nozzles 40.
the motive fiuid is discharged into the en-
larged chamber D within the casing from
which it escapes into the air or into con-
densers through the exhaust outlet 42.

At this end of the casing is another valve
controlled supply pipe 43 through which
motive fluid may be introduced into a nozzle
block 44 and cutwardly through expansion
nozzles 45 into and through a rotor ring 46.
In this case however, the nozzles direct the
flow of the motive fluid outward at an angle
to the radii and the spacing blocks 254 are
held between two flat annular rings 47—48
with the wavy paths formed by annular

corrngated disks 26A. Deflector vanes 28A

are also provided which are set into and
affixed to the rings 47 and 48.

The operation in this rotor ring is similar
to that 1 the others except the flow of the

motive fiuid is outward whereas in the others :

it follows more or less helical paths at a sub-
stantially equal distance from the axis of
the shaft 20 and with an axial progression.

Tikewise:

From this fourth rotor ring
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The driving impulse obtained in the rotor
ring 46 may be added to those obtained in
the other rotor rings, so that this rotor ring
may be used as an anxiliary to the others to
obtain added power when desired. Buif the
nozzles 45 and the fluid passages in rotor
ring 46 mayv be so disposed as fto cause
a rotation of the shaft 20 in the opposite

direction to that imparted to it by the other

rotor rings. In such a case the apparatus
may be reversed by shutting off the supply
of motive fluid through the pipe 31 and ad-
mitting it through pipe 43.

The particular turbine shown herein is
one designed for marine use in which the
end thrust produced by the motive fluid op-
poses that of the driven propeller shaft. It
is obvious that where it 1s desirable to have
no end thrust, the parts may be so designed
that the motive fluid may be introduced at
the ends of the casing and discharged in
the middle, or may be introduced in the mid-
dle and discharged at the ends of the casing.
This is common practice and so well under-
stood by those skilled in this art that this
application is not encumbered with specific
lustrations and descriptions of such strue-
tures which clearly come within the terms
of the appended claims.

What I claim is: )

1. A turbine engine rotor comprising sub-
stantially cylindrical superimposed corru-
gated bands and a plurality of spacing
blocks between said bands.

2. A turbine engine rotor comprising sub-
stantially cylindrical superimposed corru-
gated bands and a plurality of spacing
blocks between said bands at intervals, said
blocks being arranged in alining groups di-
viding the spaces between the bands into a
plurality of open-ended compartments.

8. A turbine engine rotor comprising sub-
stantially cylindrical superimposed bands
and a plurality of spacing blocks between
the bands at equal intervals, said blocks be-
ing arranged in alining groups dividing the
spaces between the bands into a plurality
of transverse open-ended compartments and
said bands being corrugated between the
blocks to divide each of said compartments
into a plurality of wavy motive fuid pas-
sages. )

1. A turbine engine rotor comprising sub-
stantially cylindrical superimposed bands
and a plurality of curved spacing blocks be-
tween the bands at equal intervals, said
hlocks being arranged in alining groups di-
viding the spaces between the bands into a
plurality of transverse open-ended compart-
ments oblique to the axis of the bands and
snid bands being corrugated between the
blades to divide each of said compartments
into a plurality of wavy motive fluid pas-
sages with the waves thereof substantially

normal to the flow of motive fluid through
the compartments,

5. A turbine engine rotor comprising su-
perimposed corrugated bands, a plurality of
spacing blocks between said bands, and a
plurality of deflector vanes.

8. A turbine engine votor comprising su-
perimposed corrugated bands, a plurality of
spacing blocks between said bands at inter-
vals, said blocks being arranged in alining
groups dividing the spaces between the bands
mto a plurality of open-ended compart-
ments, and a plurality of deflector vanes
across one end of said compartments.

7. A turbine engine rotor comprising su-
perimposed bands, a plurality of spacing
blocks between the bands at equal intervals,
said blocks being arranged in alining groups
dividing the spaces between the bands into
a plarality of transverse open-ended com-
partments and said bands being corrugated
betiveen the blocks to divide each of said
compartments into a plurality of wavy mo-
tive fluid passages, and a transverse de-
flector vane across one end of said compart-
ments between each adjacent groups of spac-
ing blocks.

8. A turbine engine rotor comprising su-
perimposed bands, a plurality of curved
spacing blocks between the bands at equal
intervals, said blocks being arranged in
alining groups dividing the spaces.between
the bands into a plurality of transverse open-
ended compartments oblique to the axis of
the rotor and said bands being corrugated
between the blocks to divide each of said
compartments into a plurality of wavy mo-
tive fluid passages with the waves thereof
substantially normal to the flow of motive
fluid throngh the compartments, said blocks
projecting beyond one edge of said bands,
and a plurality of transverse deflector vanes
across. one end of each said compartments
between the projecting part of each adjacent
group of spacing blocks.

9. A turbine engine rotor comprising a
metallic band wound spirally and spacing
blocks between adjacent layers thereof.

10. A turbine engine rotor comprising a
metallic band wound spirally and spacing
blocks between adjacent layers thereof at
equal intervals, said blocks being arranged
in alining groups dividing the spaces be-
tween the layers of said band into a plu-
rality of open-ended compartments.

1i.- A turbine engine rotor comprising a
metallic band wound spirally and spacing
blocks between adjacent layers thereof, said
band being corrugated between said blocks.

12. A turbine engine rotor comprising a
metallic band wound spirally and spacing
blocks between adjacent layers thereof at
equal intervals, said blocks being arranged
in alining groups dividing the spaces be-~
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tween the layers of said band into a plurality
of open-ended compartments, said band be-
ing corrugated between said blodﬂ to form
unrestricted WAvy passages within the com-
partments between adjacent layers of the
band.

13. A turbine engine rotor comprising ¢
metallic band wound spirally and curved
spacing blocks between ml} .cent, 1 s'ors of
the band, said blocks being arra nge n alin-

ing grou ps dividing the spaces between the
bands into o pmmhty ot 'open-e‘lc’e coM-
partments and the bands being corru 'Ited

between the blocks to divide ea(‘h of saic
eompnrt; wnts into a plurality of wavy mo-
tive fluid passm with the waves thereof
subemntmlh’ normal to the flow of motive
flaid through the compartments.

14. A turbine engine retor comprising a

-metallic band wound spirally, a plurality of

curved spacing blocks between a c’jqcem‘ lay-
ers thereof at equal intervals, said blocks bﬂ
ing arranged in alining groups dividing the
spaces between the 1ny vers of the band into
a plurality of a,kialw open. coxn npartments
chabonal to the axis of the roftor and the
parts of said band between the blocks being
corrugated to divide each of the compa art
ments into a pluralify of unre sm‘lctfd Wavy
motive fluid passages with the waves &
of substantially normal to the flow of
tive fluid.

‘15, A turbine engine roter comprising a
metallic band wound spira 1}, a pl urality of
curved spacmo blocks betwean ‘mwcmn Tay-
ers thereof at equal intervals, said blocks be-
ing arranged in alining grou s dlﬂfhng the
spaces between the lavers of the band into
a plurality of axially open compartments
diagonal to the axis of the rotor and the
parts of said band between the blocks being
corrugated fo divi de each OT Lne compm 1‘—
ments into a- Um
metive fluid passages » 1thi

I to
XES)

1@ waves “ero :
the flow mo-
jecting beyond one
pla ahty of deflec-
jecting part of
g blocks running
ers of said band.

qubﬁr‘mtmlh normal »f
ve fluid, said blocks pr
dge of the band, and a
tor vanes between the
each adjacent set of cmc
fmnmmrbﬂy across the la

16. A turbine rotor omprising spaced
members having wavy surfaces ferming be-
tween them an axially open zigzag passage
with the svaves d.’, ,ooqal to the axis of the
rotor.

17. A turbine encme rotor comprising o
plurahty of spaced members having wavy
surfaces forming between them a Jmuy open
unrestricted zigzag passages with the waves
cmoon%] to the axis of the rotor.

18. A turbine engine rotor cov"qpmsmo
spaced members having wavy surfaces, each
symmetrically (:hs’)oqed in relation to the
axis of the rotor, J.OIHlIIl‘T between them an

lO

b=t s
" e ,..4

4L 1,243,476

exially open annular zigzag passage with
the w a*res diagonal to the axis of the rotor.

19. A mrb.vne engine - rotor covnp'"smfr
spaced mermbers having wavy surfaces form-
ino‘ between them an axially open zigzag

passage, as ad means for dividing said pas-
Woe mio a pl drahty of com pfutments diag-
onal to the axis of the rotor, the waves of
said _passage being subs’canﬁfmy normal to
the flow of motive flnid thr ough said com-
I a;tmen S.

20. A tur biz
members formi
open motive ﬂu "‘L p
betreen said member
of the rotor, the part

,wcaq the blocks be ng ce”“wgawd
A turbine engine rotor comprising
membe:&* forming between them a plurality
of motive fluid passnges, and curved spac-
ing blocks betweern said members at equal
infervals diagonal to the axis of the ““‘OL,
Tividing said passages into a plurality of
a:x'iaﬂy open compartments, the parts of
id members between the blocks being cor-
f{ with ﬂ“e corrugations substant ially
hb ow of motive fiuid through

engine rofor comprising
o between them an axiaﬂy
sage and spacing blocks
s diagona 1 to the axis
ts of sald members be-

2. A i zbme “:»Gne having a rotor coim-
priging spaced members hm'mg wavy sur-

ving between them an axially open
lgzag passage with the waves chagonal [
tor, and a nozzle at the
of the rotor disposed at substantially

angles tc said waves.
A ‘ulb1 ne engine having = shatt, a plu-

o

alit by of rotor rings mounted L'hereon? each
comprising a p-um1 tv of spaced members
having wavy surfaces Torming between them

ax ally open unrvestricted zigzag passages

with the waves diagonal to said sh‘ln, and a

’mgon ally disposed nozzle as the side of
each rotor ring.

94, A turbine engine having a shatt, a plu-
rality of rotor rings mount tedl thereon, each
comprising a plurality of sp%ced members
having wavy surfaces for: ming between them
axially open unwvestricted 7102% passages
with the waves c‘iaomnal to said SigﬂIu, a di-
agonqllv disposed nozzle ?t %hﬂ side of each

votor ving, means for introducing motive
fluid Lhrm__h said no&z]es and rotor rings
sticcessively.

25. A turbine engine having a shaff, a
casing divided into c*nmbws, a rotor ring
mounted upon the shaft in each chamber,
each of sald rotor rings comprising spaced
members having wavy surfaces each sym-

metrically disposed in relation to the axis of
the rotor, forming between thém an axially

open annular zigzag passage with the waves
dia O'OMI to tbe axis of the rotor, a nozzle

at the side of the firet rotor ring for pq‘-*smfr
motive fiuid into and through the first rotor
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ring into the first chamber, and another
nozzle for passing the motive fluid from said
first chamber into and through another rotor
ring into the next chamber.

A turbine engine having a shatft, a
casing, a partition wall therein dividing the
asing into chambers, a rotor ring mounted
upon the shaft in each chamber, each of said
rotor rings comprising spaced members hav-
ing wavy surfaces each symmetrically dis-
posed in relation to the axis of the rotor,
forming between them an axially open an-
nular zigzag passage with the waves di-
agonal to the axis of the rotor; a nozzle at
the side of the first rotor ring disposed at
an angle thersto for passing motive fluid
into and through said first rotor ring into
said first chamber, a port in the partition
wally o nozzle connected therewith disposed
at a similar angle to the second rotor ring,
said second rotor ring and its nozzle being
of greater capacity than the first rotor ring
and its nozzle.

27. A turbine engine having a shaft, a
casing, partition walls therein dividing the
easing into chambers, a rotor ring mounted
upon the shaft in each chamber, each of said
rotor rings comprising spaced members hav-
ing wavy surfaces each symmetrically dis-
posed in relation to the axis of the rotor,
forming hetween them an axially open an-
nular zigzag passage with the waves di-
agonal to the axis of the rotor, nozzles at
one side of each of eaid rotor rings, and
ports in the partition walls communicating
with the nozzles, said rotor rings and their
respective nozzles being of successively in-
creasing capacities.

28. A turbine engine having a shaft, a
casing, partition walls therein dividing the
casing into chambers, a rotor ring mounted
upon the shaft in each chamber, each of said
rotor rings comprising spaced members hav-
ing wavy surfaces each symmetrically dis-
posed in relation to the axis of the rotor,
forming between them an axially open annu-
lar zigzag passage with the waves diagonal
to the axig of the rotor, a set of nozzles at
one side of each of said rotor rings, and
ports in the partition walls communicating
with the nozzles, said rotor rings being of
successively increasing capacities, and the
number and size of the nozzles in each set
being successively greater.

29. A turbine engine having a shaft, a
casing, a partition wall therein dividing the
casing into chambers, a rotor ring mounted
upen the shaft in each chamber, each of said
rotor rings comprising spaced members hav-
ing wavy surfaces each symmetrically dis-
posed in relation to the axis of the rotor,
forming between them an axially open an-
nular zigzag passage with the waves diago-
nal to the axis of the rotor, nozzles at the

E>

sides of said rotor rings disposed at an angle
thereto, means for passing motive fluid suc-
cessively through sald nozzles and rotor
rings, an auxiliary rotor ring also mounted
upon the shaft in one of said chambers, a
nozzle therefor, and a valve-controlled sup-
ply pipe conmnected with the last named
nozzle.

30. A turbine engine having a shaft, a
casing, a partition wall therein dividing the
casing into chambers, a rotor ring mounted
upen the shaft in each chamber, each of said
rotor rings comprising spaced members hav-
ing wavy surfaces each symmetrically dis-
posed in velation to the axis of the rotor,
forming between them an axially open annu-
lar zigzag passage with the waves diagonal
to the axis of the votor, nozzles at the sides
of said rotor rings disposed at an angle
therato, a valve-controlled  supply pipe
whereby motive fluid may be passed suc-
cessively through -said nozzles and rotor
rings, an auxiliary rotor ring also mounted
upon the shaft in one of said chambers, a
nozzle therefor, and a valve-controlled sup-
ply pipe connected with the last named noz-
zle, said auxiliary rotor ring and its nozzle
being arranged to impart to the shaft a re-
verse rotation.

31. A turbine engine having a shaft, a
casing, a partition wall therein dividing the
easing 1nto chambers, a rotor ring mounted
upon the shaft in each chamber, each of said
rotor rings comprising  spaced members
having wavy surfaces each symmetrically
disposed in relation to the axis of the rotor,
forming between them an axially open an-
nular zigzag passage with the waves diago-
nal to the axis of the rotor, nozzles at the
sides of said rotor rings disposed at an angle
thereto, a valve-contrelled supply - pipe
wheveby motive fluid may be passed suc-
cessively through said nozzles and rotor
rings, an auxiliary rotor ring also mounted
upon the shaft in one of said chambers, said
auxiliary votor ring being constructed to
form an annular space and having means
for transversely dividing said space into a
plurality. of radially open ended compart-
ments having opposed wavy walls forming
zigzag passages between said dividing
means, an entward flow nozzle affixed to the
casing within the auxiliary rotor ring and
its nozzle being arranged to impart to the
shaft a reverse rotation.

32. In elastic fluid turbines, a nozzle mem-
ber having nozzles, a cobperating turbine
wheel having a wheel rim, a shrouding ring
supported in connection with said wheel rim
to form an annular passage extending across
the wheel, a series of thin friction drive
plates arranged in spaced relation in said
passage, a series of curved impulse vanes in-
terposed between adjacent friction drive
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plates to provide a series of narrow chan-
nels for the motive fluid, and a series of im-
pulse blades beyond the discharge ends of
said friction-drive plates to be acted on by
the motive fluld discharged by the friction

‘drive members.

33. In elastic fluid turbines, a turbine
wheel having an annuldar passage extending
across. the wheel, a series of thin annular
friction drive members arranged in spaced
relation in sald passage, to provide a series
of narrow channels for the motive fluid as
the motive fluid moves across the wheel.

34. In elastic fluid turbines, a turbine
wheel having an annular passage extending
across the wheel, a series of thin annular
friction drive members arranged in. spaced
relation in said passage, to provide a series
of narrow channels for the motive fluid as
the motive fluid moves across the wheel, and
a series of impulse blades arranged on said
wheel to be acted on by the motive fluid dis-
charged from said channels. ,

35. In elastic fluid turbines a plurality of
turbina wheels each having an annular pas-
sage extending across the wheel, a series of
thin friction drive members arranged in
spaced relation in said passage to provide a
series of narrow channels for ths motive
fluid, and stationary reversing blades be-
tween adjacent wheels. :

36. In elastic fluid turbines, a plurality of
turbine wheels each having an annular pas-
sage extending across the wheel, a series of
thin friction drive members arranged in
spaced relation in said passage to provide a
geries of narrow channels for the motive finid
and a series of impulse blades arranged on
said wheel to be acted on by the motive fuid
discharged. from said channels, and station-
ary reversing bladesbetween adjacent wheels.

37. A turbine engine rotor comprising
substantially cylindrical superimposed bands
and o plurality of spacing blocks between
said bands at intervals, said blocks being ar-
anged in alining groups dividing the spaces
between the bands into a plurality of open-
ended compartments.

38. A turbine engine rotor comprising
superimposed bands, a plurality of spac-
ing blocks between said bands at intervals,
said blocks being arranged in alining groups
dividing the spaces between the bands into

Copies of this patent may be obiained for five cents each, by addressing the “Commissioner of

1,243,476 -

a plurvality of open-ended compartments, and
a plurality of deflector vanes across -one end
of sald compartments.

39. A turbine engine rotor comprising
superimposed bands, a plurality of curved
spacing blocks hetween the bands at equal
intervals, said blocks being arranged in
alining groups dividing the spaces between
the bands into a plurality of transverse
open-ended compartments oblique to the axis
of the robor, said blocks projecting beyond
one cdge of said bands, and a plurality of
transverse deflector vanes across one end of
each said compartments between the pro-

. jecting part of each adjacent group of spac-

ing blocks.

40. A turbine engine having a shaft, a
casing divided into chambers, a rotor ring
mounted upon the chaft in each chamber,
each of sald rotor rings comprising spaced
chambers each symmetrically disposed in re-
lation to the axis of the rotor, forming be-
tween them axially open annular passages,
a nozzle at the side of the first rotor ring for
passing motive fluid into and through the
first rotor ring into the first chamber, and
another nozzle for passing the motive fluid
from said first chamberinto and through an-
other votor ring into the nexs chamber.

41, A turbine engine having a shaft, a
casing, a partition wall therein dividing the
casing into chambers, a rotor ring mounted
upon the shaft in each chamber, each of said
rotor rings comprising spaced members each
symmelreally disposed in relation to the
axis of the rofor, forming between them
axially open annular passages, a nozzle at
the side of the first rotor ring disposed at
an angle thereto for passing motive fluid
into and through said first rotor ring into
said first chamber, a port in the partition
wall, o nozzle connected therewith disposed
at a similar angle to the second rotor ring,
said second rotor ring and its nozzle being ox
ereater capacity than the first rotor ring
and its nozzle. -

In witness whereof, T have hereunto set 1

my hand in the presence of two subseribing
witnesses, this 30th day of December; 1913,
EFMIL ANDERSON.
Witnesses:
Erxpsr W. Marszary,
J. C. ScEoEN.
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