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To all whom it may concern: i 
Be it known that we, CHARLES ALGERNON‘ 

PAnsoNs and GEORGE GERALD SToNEY, sub 
jects of the King of Great Britain and Ire 
land, residing at Heaton ‘Works, Newcastle 
11 on-Tyne, in the county of Northumberland, 
ingland, have invented certain new and use 

ful Im rovements in and Relating to Tur 
bines, Fotary Compressors, and the Like, of 
which the followingis a speci?cation. 

This invention relates to improvements in 
portions of air, gas or steam turbines and 
compressors which'act more or less as pack 
’ings‘ and especially to the ?uid packings of . 
blades. - . _ I 

In order to reduce the clearance necessary 
in turbines and to reduce the chances of 
damage by contact due to distortion, strips 
with their edges projecting towards the o -; 
posing member have been secured to t e 
blades, these edges being adapted to wear 
when contact takes place. _ ‘ ‘ 

The objects of the present invention are to 
provide means to (1) reduce the tendency of 
turbine or compressorblades to damage them-: 
selves or the casing orspindle or to stri ping of 
blades taking place on account of too c osecon 
tact between the blade ends and the cylinder 
or drum especially where tightness is secured 
by small clearances between the blade tips or 
blade‘shrouding and the cylinder or drum, 
and v(2) reduce the skin friction between the 
blade ends or shrouding of the blades and the 
surface of the cylinder‘or drum which in ‘the 
case of steam turbines may be caused by the 
presence‘ of water from the steam. or from 
water of "condensation lying ‘between the 
?xed and moving ‘surfaces of small clearance. 
The invention consists in forming the ends 

of the blades with narrow edges or in pro-~ 
viding on the blades or the casing or drum, 
strips of serrated cross section so that if too 
close contact takes place between a ?xed 
and a moving part‘very. narrow edges only 
are subjected to the wearing action whereby 
the tendency to damage or stripping and the 
losses due to skin friction are reduced. 

According to onemethod of carrying the 
invention into effect, the end of the'bladeis 
sharpened or brought to a thin edge by 
grinding, milling, ?ling, vstam ing, taper 
drawing or other means. The b ade may be 
chamfered off .on the concave or convex 
sides and the 'chamfer may be straight or 

curved, preferably a concave curve so as to 55 
allow, if desired, a greater amount of wear 
before the thick part of the blade is reached, 
‘the thin edge being‘ thereby better preserved. 
By this method greater security against dam 
age to the blade is obtained should the cylin- 60’ . ' 
der or shaft become distorted or the bearings 
of the shaft Wear or become out of line with the 
bore; and also the area of blade and surface 
moving at high velocity and in close proximity 
relative to the cylinderl or drum is much re- 65 
duced and the skin friction from water thereby 
reduced. ‘ ‘ ‘ 

‘According to another method of carrying pl 
the invention into effect, serrations are ro 
vided on a brass orthe‘ like shrouding ‘o the 70 
blade member or on a separate brass or the ‘ ‘ 

like stripl?xed on the cylinder or drum 0' po 
site to t I ‘ 

serrations consisting of thin metal edges of 
small thickness compared with their pitch. 75 
These serrations preferably lie in the circum 
ferential direction-‘but. maybe oblique. like a 
screw,‘ the obliquity being referably such' ‘ 
1a direction as to assist t e ?ow away of, 

The projections ‘may {80. water to, the exhaust. 
also be continuous or more or'less discon 
tinuous. They may be formed on the bladev 
shroudin before or after attachment‘ to the‘ 
blades. en attached to ‘the cylinder or‘ 
drum the strips carrying the thin metal ser-, 85 . 
rations or edgesv are ‘inserted separately in 
giooves and calked or otherwise removably 

ed' therein. I 
- . Referring now to the accompanyinfg 

Figure 1 is a horizontal section through atur 
bine blade, Fig. 2 rergesents six modi?ed sec 
ti‘ons on the line A of Fig: 1. Fig. 3 is a 

. detail sectional view of a turbine spindle and 
in which a serrated strip of brass or 95 casin 

the like is let into the casing and drum op o 
site'the-blade tips for reducing wear and s in 
frictionQv Fig. 4 shows a form in which the 
blade shrouding ‘is also serrated. 

Accordin to the forms of section shown in 100 
Fig. 2 the b ade is'in, or, shown thinned at the 
end by fullering out on both sides; in b, 
thinned by fullerin on one side only, while 
the form 0, shows t e fullering on the oppo 
site side. In the case of d, the thinning 210- 105 ' 
cording to this invention is effected by mak 
ing an inclined edge on. both the concave and 
convex sides. . 

e blade ends,~ the projections o the ; , 

draw— I 

'ings which form part‘ of this‘ speci cation. 90 



' . next. 

" ?xed on the turbine drum or spindle. 
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In ‘e, the thinning is effected by chamfering 
the blade to a concave curve on the concave 
side only of the blade: ' Inf, a straight taper 
is formed ‘on the convex side. It will be evi 
dent that the curving may be of concave or 

' convex form on either side of the blade and 
that many other forms. of thinning may be 
adopted. I . T ‘ ' 

In Fig. 3, the moving blades, 9 are secured 
in the turbine spindle, j, in any well known 
manner, as for instance by insertin them in 
grooves in the carrier and then ca ing in a 
distance iece, s, between each blade and the 

T e' ?xed blades, h, are-similarly see 
cured to the casing,7c. Opposite the blades, 
9, therev are. rovided serrated ‘strips, m, of 
brassv or the Ilike, ?xed in the casing,.while 
opposite the blades, h, 'a serrated strip, p,'his 

'1‘ e 
strip, p, may be of the same form as the strip, 
m, in the casing or it may be made wider and 

' be held ‘in position by calkingthe ‘distance 
piece, s, over it. When these strips are worn 
out they may be readily replaced. 

- Fig. 4 shows a form in which the’ blade 
shrouds 'n, are serrated as well as the strip 
pieces, p and m. ~ ' - 

This invention is applicable to [turbines 
‘and rotary com ressors working with steam, 
air, gas or any uid. - 
Having thus described our invention what 

we claim as new and desire to secure'by Let 

1. A turbo-machine blade of decreasing 
‘cross section toward one end the reduction 

. commencing a short distance, from said end. 
2. A turbo-machine blade thinned onlyiat 
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thelend remote from the member which car 
ries it. 

3. A turbo-machine blade thinned toan 
edge at the end only which comes opposite to 
the drum or casing.’ 

4. A turbo-machine blade chamfered at 
‘the end remote from the member-which car- < 

'45 ries the blade. 1 , 

5. Aturbo-machine blade chamfered on 

40 

one side to form an edge at the end remote " 
from the member~ which carries the blade. 

6] A turbo-machine blade chamfered on 
both sides-to form an edge at the end remote 
from the member which carries .the blade. ~ 

7. In a turbo-machine, a packing strip 
having a ?nely serrated surface. ' v 
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8. In a turbo-machine, a packing strip _" 
having a ?nely serrated surfacea member 
carrying said strip and a'member forming a 
packing with said ?nely serrated ‘surface. . 

9. ‘A turbo machine‘blade'of substantially 
uniform cross section from its root end to a 
short distance from its free end, its free end 

‘ being reduced in cross section. I 
10. A, turbo machine blade of uniform 

width throughout its length but of ‘reduced 
thickness at its free end, the reduction of 
thickness commencing. a short distance only 
from said end; ~ ; 

In testimony whereof, we a?ix our’ signa 
tures in presence of two witnesses. 

‘ CHARLES ALGERNON PARSONS.‘ 
GEORGE GERALD savoury. ' 

Witnesses: , V ' 

HENRY GRAHAM DAKYNS, Jr., 
FREDERICK GORDON HAY BERSFORD. 
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