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o all whom 1t. may conecern:
Be it known that we, CnarLEs ArGEENON
Parsons and ALFRED QuinTiN CARNBGIE,
subjects of the King of Greut Britain aml

Ireland,- residing nt Heaton Works, New-
-astle- upon— Tyne,in the county of Northum-
bertand, n“l:m(l Jhave invented new and

nseful Im])rovvments in Turbine Compress-
ors, Pumps, and the Like, of which the lol—
Jowi ing is a specification.

()m' invention relates to improv cm(‘uts in

“compressors, pumps, blowers and exhaust-

ers of the turbine type. )
In turbine gas exhausters or blowers
which consist of two or more rows of plano-

‘eonvex moving blades arranged alternately

with tows -of fixed cuide Dlades which are
asually fixed to the inner surface of the cy-
lindrical easing and project alinlly towards
the shaft on which the moving blades are
mounted, we find that sometimes an objec-

tionable \\lustlmg noise is given out by the

machine, especially when run at high speeds.
by interaction bvtw(*on
the fixed radiad guide blades and the moving

- blades, each, blade setting up beats or v ibra-

tmnshu\'nw a frequency ¢ mroqmmluw to the

'.\povd of tlw machine (unl th(\ number of
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“moving blades,

Our invention consists in nm]\mo thv fixed
guides of spiral, zigzag or other irregular non-
radial Torm, so that the air projected from
the moving blades shall meet the fixed
guides at an angle and gradually instead of
broadside on and abruptly.

Relerring now to the accompanying draw-
ings>Kigure 1 is o part longitudinal ree-
tional view of the blower according to one
construction o1 our invention, the section
being on the Iine A A of Fig. 2. Fig, 2 is a
cross seetional view on the line B B ol Fig. |
iz, 3 is o cross sectional view of a modllw(l
form of our invention.

In earrying our invention intoe cffect ae-
cording to. the ¢

s;onstruction shown in Fig-, |
and 2, we preferably choose the nunber of
gyide blades @ so that they will not form a

' lnlhtl])l(‘ of the number of moving blades b,

and we curve them spirally so that any tan-
gent will form an angle of approximately 45
(l(‘”l‘(‘('s with . the radii.
curve the blades with an inward.spiral in the
direction: ol rotation of the nmoving. blades,

We. preferably.

1

-experiinent that

tho arrow in Fig. 2 indicating the divection of
rotation, so as to counteract to some extent
the eflect of centrifugal foree and throw the
air back towards the center. Wé tind by
this gives u somewhat
higher efliciency than if curved with an out-
ward spiral and reduces the noise and vibra-
tion when the machine is running at even
very high speeds:

The sets of spiral guide blades may be se-
cured at their outer ends to the ner surface
of metal rings ¢, which liec in grooves ¢ ma-
chined in the (ylm(lncnl casing ¢ and secured
by a suitable number of set pins & or the like
or are carried in any suitable manner with or
without provision for adjustment. The in-
net ends of the guides if suitably stil may be
free, or they may be attached to rings f sur-
l()llll(lll‘l"‘ the shaft’ g or surmumlm(f the
hosses & ol the wheels or disks which arry
the moving blades as shown.  We prefer to
make the’guide blades with a greater longi-
tudinal width at the ])onphoxv than at the

root or center.

We sonietimes ase zigzag or other nmbal){o
irregalarly shaped non “Tadial guides instead
of \[)u'nl (ruul(‘.\ so that the air projected
feom the moving blades shall meet

guldes at an ‘mrrl(\ instead of abruptly. In

l'ur 3 such a modified form of the mnvention -

is shown.  The guide blades ¢ here are zig-
zag wnd are 1.1\tune(l as before deseribed to
an outer.and inner ring or in any convenient
manner. The  blades have * preferably  a
greater longitudinal width at the p(*uplmv
Than al the root 01 center as deseribed with
reference to Fig.

The moving l)lmleb b may be of plano-con-
vex form or tluw may be shaped somewhat
after the manner of a screw propeller, or
made of any other convenient. form. There
arve preferably more guide blades per ving
than moving biades per ring. .
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Where in the n]ppvmlvd ("a_uns we referred

to the moving blades as having a difTerent
direetion from that of the fixed blades in
respect to the radius, it will be uanderstood
that it is not meant by this that the moving
blades are necessarily non-radial,
these moving blades have a <11ﬂvlont (lu‘g('
tion from their inner to their outer ends in
respect to the divection of the fixed blades
from their inner to their ou!cr ends,
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Having thus described our invention, what

what we do claim as new and desire to secure
by Letters Patent is:—

1. A turbine compressor or pump having
fixed guide blades of non-radial form, and
moving blades arranged alongside the non-
radial fixed guide blades and h aving a differ-
ent direction frow that of the fixed blades in
rebpecu to the radius.

A turbine compressor or pump having
moving blades disposed along the shaft of
the pump, and non-radial fixed blades reaci-
ing inwardly between tie moving blades
said moving blades having a different direc-
tion from that of the fixed blades in respéct
to the radius, substantially as deseribed.

3. A turbme compressor or pump liaving

'ﬁxed .guide blades of non-radial form, said’
blades being w1de_r at the periphery tnan at

the central part.

4. A turbine compressor or pump having |

in combination rows of moving blades, fixed

spiral guide blades arranged alonosulo and :

alterndtbly with said moving Dlades and said
moving blades having a different direction
from tnat of the fixed l)lzules in I;OSp(!(ﬁt to
the radius. ‘ '

5. A turbine. compre»or or pump having
in combination rows of moving blades, rows

of fixed blades alternating witn and arranged |

alongside of sald moving blades, said fixed

blades being curved spirally inwards i thice.

direction of rotation of the moving blades
and said moving blades having a different,

direction from tnat of the h\o(l l)ladcs m ro— i

spect to the radius.
6. A turbine compressor or pump 'mvmo

in combination rows of moving blades, rows /

moving

871,292

of fixed blades reaching inwardly between
said moving blades and curved with an in-
wari aplI‘dl in the direction of rotation of
said moving blades, said fixed blades being
of greater \\Jdth at the perlphery than at the
root sald imoving blades having a diflerent
divection from that of the fixed blades in
respect to the radius substantially as de-
seribed.

7. A turbine compressor or pump having
in combination rows of moving bla(les rows
of fixed blades of non-radial form projecting
inwardly between said rows of mnoving bla(les
the number of fixed blades heing other than
a multxpl(‘ of the number of moving blades
in eacit row, said moving blades Imms{ a
different divection from that of the fixed
blades in respect to tae radius substantially
as described.

8. A.turbine compressor or pump having
in combination rows of moving blades, rows
of fixed blades of non-radial form pr o_](*('mng
inwardly between said rows of moving blades,
the number of {ixed blades being greater
tunan any otoer than tie multiple of the
number of moving blades in each row, said
blades having a different direction
from taat of tie fixed blades in respect to tae
radius substantially as described.

In testimony wnercol we fiave signed our
names to tais specification in tae presence of
two subseribing witnesses.

CHARLES ALGERNON PARSONS.
ALFRED QUINTIN CARNEGIE.
i Witnesses:

Hexry ‘Granam Daxyws, Jn
Freperick Goegvox Hay Beprorp.
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