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To all illiott it u(ty concern: 

Specification of Letters Patent. 

Be it known that I, FRAN is lootik N sox. - 
a subject of the ling of Great l3ritain and blade-carryiig element, and disil. -es all eli reland, and a resident of Edgewo: l'ark, 
in the city of Allegheny and State of 

s 

'ennsylvania, have late a lew ind itself 
livelution ill Steam-Turbine-uyiinter in 

ings, of which the following is a sitecification. 
This invention relates to blading for elas 

tie it it turbines, and also to hileans for se 
citiring a protective covering to the blade 
:arrying tellent of the turbine. 

An object of this invention is the produc 
lic: )f sinple and elective means for blad 
ing tribiiies ill conjunction with means for 
effectively securing a protective covering for 
it blade-carrying eleulent in place on the 
element. 

\ furtlier object is the production of sim 
cle and effective leans for asseinbling the 
blades in seghental strips and for rendering 
the operation of renewing blades in a tur 
bine a simple latter. 
The inner cipheral face of the station 

ary element or casing if the turbine is fre 
tiently corroded all litted by the motive 
tiuid of the turbine. Etie sitting of the cas 
irg, and, in stille instalities. of the rotating 
blade-carrying element, results from an 
erosive and crosive action which may be 
the result of chemical inapurities in the 
boiler feed water, such, for instance, as or 
gani' or inorganic acids. It may result 
froin the corrosive action of the distilled 
water, that is, the water of condensation, 
and the erosive acti)n of the notive fluid 
and the water of condelisation in their pas 
sage thi'ough the working passages of the 
furbine. Whatever the cause, tie fact re 
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cation and forming a part thereof: Figure i 
is a freign: eitill section of a 'ot or or rotating 

toxiiilient of any invention: Fig. 2 is a sec:- 
tion along the line \,-\, f Fig. : Fig. 3 is 60 
a liain view of a rotating blitiu-t'iying ele 

to which blades are secuti'el ill accord 
ince with inly invention; Fig. 4 is a trius 
verse secticia of a fragment of a stationary 
blad-carrying elene it elabodying my in 
velation; and, Fig. 5 is a perspective view of 

: a silicing piece, will for as a detail of any 
ili v ention. 

illains that the exposed surfaces of the work 
ing elements are at times and under.certail 
colditions badly pitted und corroded. The 
cilst iron casing is usually inore actively at 
tacked than the rotor eiement. but I con 
template providing a protective covering 
which may be eiti'':ively secret to oth the 
siationary and rotating bitle-'arrying ele 
ients of t t tirline. 
This inventi I: 'intellitti's assembling 

blittles and interniciliate s!:::::iiig it: 'i's in 's- 
1. - mental biale rings. and proving nean - fir 

securing the blite rigs; atti : so a l' - teetive covering for the blade-carrying ele 
ment to that element. 
In the du'awings accompanying this appli-. 

\ blade-carrying element (3 of the turbine 
is provided with a plurality of ille-mount 
ing slots , in which blades S inil internie. 
(liate spacing pieces 9 are assenlied. Each 
iblade is provided, near its base, with a hole 
10, which extends transversely through it, 
and each piece ) is provided with a hole it, 
which extends transversely through it and 
which is so located within the piece as to 
register with a hole 10 of an adjacent blade 
8 when the blades and pieces are assemblet 
in a blade mounting slot. 
The blades 8 and the spacing pieces 9 are, 

before they are introduced into the blade 
carrying slot, assenbled into seguiental 
blade rings or sections by being thi'iaded 
onto and secured in place on a binding wire 
2, which is adapted to extensil through the 

holes 10 and 11 of the blades and pieces re 
spectively. The blades and pieces are alter 
lately arranged upon the wire and, if de 
sired, the ends of each wire may be riveted over to permanently secule then in place. 
Any suitable method ay be enployed for 
assembling the blades and pieces on the wire. 
The outer or free ends of the blades are 

each provided witi, a tip 13, which ext('i is 
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9: 
longitudinally of the blade and which is 
adapted to secure a channel 14 outo the oilter 
end of the blade. The channel 1-4 is pro 
vided, it its web sition, with bles 
which are spaced to correspond to the st'- 
ing if the outer or free ends of the blades. 
and through which is tips 3 of the bla. 
are a lapted to extent. After the clannel in 
in place on tile blades it is permallently se 
cure to them by riveting over each tip is. 
Tihis construction in conjunction with the 
binding wire 12 permanently assenbles the 
blades and spacing pieces into a segmental ring. 
One wall of each blade-mounting slot 7 lo 
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is undercut, and one face 16 of each spacing tective strips are curved to correspond to 
piece is so inclined, relative to the top and 
bottom faces of the piece as to conform to 
the inclination of the undercut wall of each 
slot. A laterally-projecting lug 17 is formed 
at or near the top of each piece and on the 
same side of the inclined face 16. The lug 
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17 is so located on each piece 9 as to project 
beyond the walls of the slot and to overhang 
the undercut wall of the slot when the pieces 
are located in place in a slot. The other lat 
eral face 18 of each piece extends at right 
angles to the top and bottom faces of the 
piece and, when the pieces are located in a 
slot, is normal to the peripheral face of the 
blade-mounting slot. - 

After the blades and spacing pieces have 
been assembled into a segmental ring the 
ring segments are introduced into the blade 
mounting slots 7 in such a way that the in 
clined latera face of each sing, formed by the 
inclincd faces 16 of the intermediate pieces 9, comprised in each segmental ring, contacts 
with the undercut wall of the mounting slot. 
The rings are then secured in place in the 
lade-mounting slot by means of a calk 
ing strip 20, which is inserted in the slot be 
tween the faces 18 of the intermediate pieces 
9 and the vertical wall of the slot. 

Protective strips 21 ave located between 
adjacent blade-mounting slots and are se 
clared in place on the blade-carrying ele 
ment by means of the lugs 17 of the spacing 
pieces 9 located in one slot and the calking 
piece 20 located in the next adjacent slot. The method of mounting the protective 
strips is as follows: One row of blades is lo 
cated in the blade-imounting slot and is per 
manently secured in place in the slot by 
means of a calking piece 20 which is calked 
into the slot and thereby forced into grip 
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ping contact with the vertical wall of the 
slot and which forces the inclined face of 
the biade ring into gripping contact and 
positive engagement with the undercut wall 

the curvature of the peripheral face of the blade-carrying element and they are prefer 
ably cut into sections for convenience in . 
handling and mounting them on the blade 
carrying element. Each section of a ring 
is so arranged at its ends that the sections 
may be inserted into the blade - mounting 
slot end for end without destroying the 
spacing of the blades in one annular row. 
It will be apparent that for conveniece in handling, the calking pieces 20 may also be 
introduced into the slots in short sectious. 
Throughout this specification and in the 

claims, I have utilized the terms “blade' 
and “blades’ in their broadlest sense. that 
is, to mean either the moving or siationary 
blades of a turbine. The term “blade-car 
rying element” has also been utilized in the 
broad sense, and means wherever it occurs 
either the stationary or rotating blade or 
bucket-carrying element of a turbine. I. 
therefore, wish it to be understood that 
do not limit the scope of this invention to either a stationary or moving blade-earry 
ing element of a turbine, and that the speci 
fication is broad enough to include various 
and different kinds of blades and buckets. 

in accordance with the provisions of the 
patent statutes, I have described the prin 
ciple of my invention together with the ap 
paratus which I now consider the best em 
bodiment thereof, but I desire to have it un 
derstood that the apparatus show, is only 
illustrative and that the invention can he 
carried out by other means. 
What I claim is: a 
1. In conibination in a turbine. a blade 

carrying clement provided with a slot, a segmental blade-ring comprising blades, in 
termediate spacing pieces, and ineans for 
securing said blades and said pieces to 
gether, a protective covering for said ele 
ment and a calking strip for securing said 
covering and said blade ring to said cle 

of the slot. A blade ring is then introduced ment. into the next adjacent slot and a protective 
strip 21 is so located between the two adja 
ceit, slots that one edge contacts with and is 
overhung by the lugs 17 of the spacing 
pieces 9 secured into the first mentioned slot. 
These spacing pieces are of such height that 
they project beyond the walls of the blade 
ea:'ying slots at amount which is about 
equal to the thickness of the protective 
strips 21, and the protective strips are bey 
eled at each edge. Each calking piece 20 is 
so constructed that when calked into the 
biade-mounting slot, it will flow around ai engage the adjacent edge of the protective 
strip 21. This construction secures the pro tective strips rigidly in place and preyents 
them from being dislodged by centrifugal 
or any other dislodging force. The pro 
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2. In combination in a turbine, a blade 
carrying element provided with a plurality 
of slots, blades and intermediate spacing 
pieces located in said slots, protective strips 
between adjacent slots, means formed in 
tegrally with each spacing piece for engag 
ing a protective strip, and a calking strip 
for securing said blades and said spacing 
strips into said slots and said pi'otective 
strips to said element. - In testimony whereof, I have hereunio 
subscribed my name this 4th day of Julie. 
908. FRANCIS HODGKINSON. 
Witnesses: CHARLEs W. McGHEE, 

E. W. McCALLISTER. 
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