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To all whom it. may concern: 
Be it known that we, CHARLEs A?GERNoN y 

the effect of centrifugal force and throw the PARSONS and ALFRED QUINTIN CARNRG1-E, 
subjects of the King of Great Britain and 
Ireland, residing at Heaton Works, New 
castle-upon-Tyne, in the county of Northum 
berland, England, have invented new and 
useful Ihnprovements in Turbine Compress 
ors, Pumps, and the Like, of which the fol 
lowing is a specification. . . . 
Or invention relates to improvements in 

compressors, pumps, blowers and exhaust 
ers of the turbine typc. 

In turbine gas exhausters or blow's 
which consist of two or more rows of plano 
convex moving blades arranged alternately 
with rows of fixed guide blades which are 
tisually fixed to the inner surface of the cy 
lindrical casing and project racially towards 
the shaft on which the moving blades are 
mounted, we find that sometimes an objec 
tionable whistling noise is given out by the 
machine, especially when run at high speeds. 
The noise is set up by interaction between 
the fixed radi, guide blades and the moving 
hacles, each blade setting up beats or vibra 

tions having a frequency corresponding to the 
spect of the machine and the number of 
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moving blades, 
()urr invention consists in making the fixed s 

guides of spiral, zigzag (or other irregular non 
racial or, so that the air project ect fr) in 
the loving blades shall meet the fixed 
guides at an angle and gradually instead of 
broadside on and abruptly. 

Referring now to the accompanying traw 
ings:...Figure l is a part longitudinal sec 
tional view of the blower according to one 
construction of our invention, the section 
being on the line A A of Fig. 2. Fig.2 is a 
cross sectional view on the line B 3 of Fig. 1. 
lig. 3 is a cross sectional view of a modified 
form of our invention. 

In carrying our invention into effect ac 
cording to the construction shown in Fig. I 
and 2, we preferably choose the number of 
guide blades (t, so that they will not for in a 
multiple of the number of moving blades b, 
and we curve then spirally so that any tan 
gent will for an angle of approximately 5 
degrees with the radii. 
curve the blades with an inward spiral in the 

We. preferably. 

experiment that 

the arrow in Fig. 2 indicating the direction of 
rotation, so as to counteract to some extent 

air back towards the center. We find by 
this gives a somewhat 

higher eficiency 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 bese 

cured at their outer ends to the inner surface 
of metal rings c, which lie in grooves d ma 
chined in the cylindrical casinge and secured 
by a suitable number of set pins k or the like 
or are carried in any suitable manner with or 
without provision for adjustment. The in 
ner ends of the guides if suitably stiff may be 
free, or they may be attached to rings f sur 
rounding the shaft ( or surrounding the 
bosses h of the wheels or disks which carry 
the moving blades as shown. We prefer to 
make the guicle blades with a greater longi 
tudinal width at the periphery than at the 
root or center. 
We sonetimes use zigzag or other suitable 

irregularly shaped non radial guides instead 
of spiral guides, so that the air projected 
from the moving blades shall neet the 
guides at an angle instead of abruptly. In 
Fig. 3 such a modified form of the invention . 
is shown. The guide blades a here are zig 
Zag an are fastenel as before described to 
an outter and inner ring or in any convenient 
nanner. The blades have preferably a 
greater longitudinal width at the periphery 
than at the root or 'enter as described with 
reference to Fig. 1. 
The moving bladesh may be of plano-con 

vex firin or they may be shaped somewhat 
after the manner of a screw propeller, or 
made of any other convenient form. There 
are preferably more guide blades per ring 
than moving blades per ring. . 
Where in the appended claims we referred 

to the moving E. as having a different 
lirection from that of the fixed blades in 
respect to the radius, it will be understood 
that it is not meant by this that the moving 
blades are necessarily non-racial, but that 
these moving blades have a different direc 
tion from their inner to their (uter ends in 
respect to the direction of the fixed blacies 

direction of rotation of the moving, blades, from their inner to their Outer inds. 
- ;: 
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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 having a cliffer 
ent direction froin that of the fixed places in 
respect to the radius. - 

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

3. A turbine compressor or pump iiaving 
fixed guide blades of non-radial form, said 
blades being wider at the periphery than at 
the central part. 

4. A turbine compressor or pump having 
in combination rows of noving blades, fixed 
spiral guide blades arranged alongside and 
alternately with said moving blades and said 
moving blades having a different direction 
from that of the fixed blades in respect to 
the radius. w . 

5. A turbine. compressor or pump inaving 
in combination rows of moving blades, rows 
of fixed blades alternating with and arranged 
alongside of sail moving blades, said fixed 
blades being curved spirally inwards in tic 
direction of rotation of the moving blades 
and said moving blades having a different, 
direction from that of the fixed blades in re. 
spect to the radius. 

6. A turbine compressor or pump having 
in combination rows of moving blades, rows 
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of fixed blades reaching inwardly between 
said moving blades and curved with an in 
war, i spiral in the direction of rotation of 
said moving blades, said fixed blades being 
of greater width at the periphery than at the 
root, said imoving blades having a different 
direction from tilat of the fixed blades in 
respect to tine radius substantially as de 
scribed. 

7. A turbine compressor or pump having 
in combination rows of moving blades, rows 
of fixed blades of non-radial form projecting 
inwardly between said rows of moving blades, 
tile number of fixed blades being other tian 
a multiple of the number of moving blades 
in eac: row, said innoving blades having a 
different direction from that of the fixed 
blades in respect to the radius substantially 
as described. 

S. A. turbine compressor or pump having 
in coini)ination rows of moving blades, rows 
of fixed lades of non-radial form projecting 
inwardly between said rows of moving blades, 
the nullier of fixed blades being greater 
than any oti ('r tian the nultiple of the 
number of ini () wing blades in eac in row, said 
moving blades ::aving a different direction 
from that of tie fixed ilades in respect to the 
radius sustantially as (lescribed. 

in testimony w; ereof we jave signed our 
names to t. is specification in the presence of 
two suscribing witnesses. 

CIARES A (ERN ()N PARSONS, 
Al,FREI) QUINTEN (ARNEGIE. 

Witnesses: - 

HENRY GRAHAM DA KYNs, Jn., 
FIRE DECK (ORON I AY BED FORI). 
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