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4. Clairs. 

This invention relates to fans, and more par 
ticularly to fans which are required to handle air 
or gases in which abrasive material is Suspended. 
The object of the invention is to provide a fan 
which will permit operation with a minimum of 
erosion from such abrasive material, in which 
none of the main structural parts of the rotor 
will be subjected to the erosive action of the Sus 
pended material, and in which those portions of 
the rotor subject to erosion may be quickly and 
cheaply replaced. 

It has been found that fans which handle air 
or gases in which particles of abrasive matter are 
suspended are subject to erosion from the Scour 
ing action of such particles on the blades of the 
rotor, The problenn Gf erosion has become par 
ticularly serious in connection with induced draft 
fans of power plants, the ashes and cinders pres 
ent in the hot fue gases producing rapid and de 
structive erosion of the fan blades at the high ro 
tational speeds now commonly used. In cer 
tain cases the erosion has been so rapid that after 
a comparatively short period of operation the 
blades have been cut completely through in 
places and the rivets sheared off, so that the whole 
rotor structure is So Weakened and damaged that 
repair or replacement is required. 
In the present invention the portions of the 

blades subject to erosion are covered on their ad 
vancing faces by removable or replaceable plates 
which serve as a Supplementary driving face 
which protects from destructive erosion the main 
blades and the rivets holding them to the Sup 
porting arms. Not Only may these plates be 
formed of a material particularly resistant to the 
erosive action of the abrasive material, thus pro 
longing the period of use before replacement, is 
required, but when these supplementary driving 
faces do become worn from erosion, they may be 
removed and new ones inserted, the replacement, 
being simple, rapid, and inexpensive, and in 
marked contrast to the repair of a conventional 
type of fan rotor Weakened by erosion. 

Referring to the accompanying drawing illus 
trating the preferred embodiment of the inven 
tion, Fig. 1 is a side elevation of the rotor of a 
centrifugal fan, With the housing shown in Sec 
tion; Fig. 2 is an axial section on line 2-2 of Fig. 
1 on an enlarged scale; and Fig. 3 is a section 
along the line 3-3 of Fig. 2 transversely of one. 
of the blades and On a still larger Scale. 

In the drawing, a double inlet fan rotor, indi 
cated generally at 5, is mounted in a Scroll cas 
ing 7 having a removable section 9 to give free 

(Ch. 230-32) 
access to the rotor or for removal of the same if 
desired. Flanked hubs carry radial angle iron 
arms 3 riveted at their inner ends to the hub 
flanges and carrying at their outer portions the 
blades 5 secured thereto by means of rivets 7. 
The ends of the blades are attached to the side 
plates or shrouds 3 by forwardly-bent riveting 
flanges 2 and rivets 23. 

Centrifugal fans of the double inlet type above 
described are commonly employed as induced 
draft fans in boiler plants, and in the central 
portions of the driving faces of the blades have 
been found to be subject to the most serious 
erosion. This is due to the fact that the cinders 
and ashes present in the flue gaSes tend to con 
centrate at these places, as a result of the con 
verging of the two streams of flue gases enter 

- ing the rotor axially from opposite directions 
and commingling to form a radial discharge in 
a single stream. The blades, moving at high ve 
locity, contact the concentrated stream of cinders 
With considerable force or pressure, resulting in 
a violent Scouring action by the abrasive material 
which gives rise to the destructive erosion. 
According to the present invention replace 

able erosion plates are provided to form a protec 
tive driving face for the blades in the Zone of Sub 
stantial erosion and upon which the scouring ac 
tion of the cinders may be expended without in 
jury to the structure of the rotor. Since these 
plates are not essential to the Support or rigidity 
of the rotor, they may be made of Some Soft metal 
which is more resistant to erosion than the harder 
steel necessary for the conventional type of blade. 
In order to provide for the mounting of these 

erosion plates on the advancing face of the blade 
and flush with adjacent portions thereof, a plate 
receiving recess is formed in the face of the blade 
by offsetting rearwardly a portion thereof. Pref 
erably this recess extends radially outward from 
the inner to the Outer edges or margins of the 
blades and is of a depth equal to the thickness of 
the erosion plate. 

hus, in the drawing, the middle portions 25 
of each blade is offset rearwardly to form a re 
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cess in which is received the plate 27, the front or . 
advancing face of which is flush with the front 
face of the adjacent portions of the blades. The 
plate is Secured by forming a continuous weld 29 
along the sides and the inner edge of the plate, 
thereby providing a smooth and unbroken sur 
face across the entire front face of the blade from 
end to end as well as from the inner to the 
Outer edgeS. 
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The recess in the blade, it will be noted, is 

formed by a bending or shaping of the sheet met 
all of which the blade is constructed, the full 
thickness of the metal being retained. Further 
more, the two double bends extending radially 
from the inner to the Outer edges of the blade 
increase very materially the strength and stiff 
ness of the blade. 
When the erosion plates become worn and new 

ones are to be substituted, it is necessary only 
to remove a section of the rotor housing, leav 
ing the rotor in place. The retaining weld hold 
ing the plate in position is fused out, the worn 
plate removed and a new one positioned and 
Welded in place. By turning the rotor to bring 
successive blades before the opening, made by 
the removal of the Section of the casing, the 
same operation may be performed on all the 
blades in rapid succession. The section of the 
housing is then replaced, and operation of the 
fan is resumed. 
While the present invention has been illus 

trated and described in connection. With a par 
ticular type and construction of fan rotor, it 
is to be understood that it is not limited thereto 
except where so specifically defined in the claims, 
and that except as so limited, may be embodied 
in other forms and arrangements within the 
language and Scope of Such claims. 

Having thus described the invention, what is 
claimed is: 

1. A fan rotor having blades and Supporting 
means therefor, the blades being offset rearward 
ly with respect to the direction of rotation to 
strengthen the blades and to form a recess ex 
tending the radial depth of the blades and occu 
pying a substantial portion of the axial length 
thereof, and plates affixed in said recess by Weld 
ing along the inner and side edges to afford an 

40 uninterrupted driving face, said plates forming 
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replaceable driving faces in the Zones of the 
blades subject to substantial erosion. 

2. A fan rotor having blades, the blades be 
ing offset to form a recess in the advancing face 
of the blade intermediate its ends, supporting 
means for the blades including radial angle iron 
arms secured by rivets to the recessed portion of 
the blades, and plates affixed in said receSSes and 
overlying the rivets to protect the rivets and to 
form replaceable driving faces in the Zone of the 
blades subject to substantial erosion. 

3. A fan rotor having blades with a portion 
of their driving faces offset rearwardly with re 
spect to the direction of rotation to strengthen 
the blades and to form a recess, erosion plates 
removably affixed in the recesses to provide re 
placeable driving faces in Zones subject to ero 
Sion, and supporting and driving arms secured 
to the offset portions of the blades directly 
beneath the erosion plates whereby the weight 
and thrust of the plates are transmitted directly 
to the arms. 

4. A fan rotor having sheet metal blades, the 
blades being formed with two sets of reverse 
bends extending radially of the blades, one of the 
bends of each set being turned rearwardly With 
respect to the direction of rotation, and the 
Others of the bends being turned axially towards 
each other to form a shallow recess in the face 
Of the blade With real'Wardly offset bottom ex 
tending from the inner to the outer edge of the 
blade, erosion plates extending the length and 
Width of the recess and of a thickness equal to 
the depth of the recess mounted in the recess, 
means substantially flush With the advancing 
face of the blades and plates for securing the 
plates in the recess, and means Secured to the 
Offset bottons of the recesses for Supporting and 
rotating the blades. 

HAROLD E. EAGEN. 
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