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This invention relates to fans and blowers and 
particularly to fans of the Sirocco type and to 
methods of repairing the same. 
The Sirocco type fan or blower is one in which 

the fan wheel comprises a plurality of circum 
ferentially spaced and axially extending blades 
which transfer gas between an axial inlet open 
ing in a fan hOllSlIlg to a peripheral outletopen 
ing. This type of fan is characterized by blades 
which are relatively narrow in the radial direc 
tion but of which there are a multiplicity spaced 
around the periphery of the fan rotor. The re 
sult of this blade arrangement is a highly effi 
cient fan, especially well adapted to induced draft 
installations and which operates at relatively 
low speeds, and with little noise. 
The construction of this type fan produces a 

V relatively low moment of inertia, which, together 
with the low operating speed, results in corre 
spondingly low stresses in the fan parts during 
operation. This type fan has the further advan 
tage of being relatively insensitive to vibration 
from conditions of slight out of balance which 
would be serious in blowers of other types. 

Accordingly, the primary object of the present ‘ 
inventionris to provide an improved method for 
repairing the fan wheels of fans and blowers, 
especially of the Sirocco type. 
Another object is to provide an improved type 

fan wheel for a Sirocco type fan which is so. ar 
ranged that replacement of the fan wheel when 
it is desired to repair a blower is facilitated. 

Still another object is to provide a Sirocco fan 
wheel and a method of assembling and disas 
sembling same such that a fan or blower can be . 
repaired in the ?eld without dismantling the 
heavy drive shaft from the fan housing. 
These and ‘other objects and advantages will 

become more apparent upon reference to the fol 
lowing speci?cation taken together with the ac 
companying drawings in which: 
Figure 1 is a perspective view of an induced 

draft fan having a fan wheel therein according 
to this invention; 
Figure 2 is a fragmentary perspective view of 

the fan wheel of'Figure 1 showing the arrange 
ment thereof more in detail; 

Figure 3 is ‘a cross section through a fan wheel 
constructed according to this invention and is 
indicated by the line 3-3 on Figure 4; 

' Figure 4 is a cross'section indicated by the 
line 4—4 on Figure 3; 

Figure 5 is an enlarged view indicated by the 
line 55-5 on Figure 3; 
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2 
Figure 6 illustrates the manner of severing the 

rim of the fan wheel during disassembly; and 
Figures 7 and 8 show how the fan wheel rim. 

may be scarfed and welded when the fan wheel is 

General arrangement 

According to the present invention a fan or 
blower is provided which has a portion of the 
casing thereof removable so that access can be 
had to~the fan wheel. The removable portion 
of the casing is easily removed from the fan, or 
may be hinged so that it can be latched in an 
open position. The removable or hinged sec 
tion of the casing is independent of the bear 
ings which support the fan wheel shaft so that 
the casing may be readily opened at any time. 
According to the present invention, it is pro 

posed that the fan wheel within the fan be so 
constructed that it can be removed for replace-7 
ment or repaired without removing the fan wheel‘ 
shaft. This is accomplished by constructing 
the fan wheel from spaced end rings: or rims 
with the blades supported therebetween and" se 
curing one of the said rings to a‘ hub plate which 
is carried on the fan wheel shaft. Then, by de 
taching the blades and rings from the a'foremen-' ‘ 
tioned hub plate, the fan wheel proper may be' 
split by cutting through the end rings at dia» 
metrically opposite points and‘ the resulting 
halves of the wheel removed from the casing. ' 

It will be apparent that this method of remov 
ing the fan wheel from the fan or blower is sub 
stantially quicker and more easily accomplished 
than previous methods wherein the fan wheel" 
and fan wheel shaft were removed in their en-“ 
tirety from the fan casing and the wheel re‘-* 
moved from the shaft by sliding it axially over‘ 
the end of the shaft.v 
The fan is reassembled on the shaft in the 

same manner that it was disassembled by in 
serting the fan halves into the casing, securing‘ 
them to the fan hub plate and welding‘ the‘ 
halves together along their line of separation at 
both places on both of the end rings. The as_ 
sembled fan is then balanced, if necessary, and I 
the unit is again ready for operation. 

It will be apparent from the foregoing that" 
this invention provides for a very rapid and 
simple means of effecting repairs to blowers 
without the necessity of removing the fan wheel‘, 
shaft from the fan casing, and that the efficiency 
of the fan unit is substantially unimpaired by 
the operator. 



Structural arrangement 
Referring more particularly to the drawings, 

~ there is, illustrated a fan ‘having atcasing H] v 
I ' which, may comprise a pair of inlet openings at 

' i’EWhich communicate with the fan rotor 141 
from the opposite ends thereof.- vThe fan rotor 
id is adapted for‘ discharging gas’ peripherally 
into a central scroll passage H5 in the fan casing 
which communicates with a discharge conduit 
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at 18. The fan wheel I4 is carried on a fan 
‘wheel shaft 20 which is journalle'd'in the vbear 
ing blocks 22 at each end of the fan. 
I For facilitating the inspection and repair of 
the fan wheel, the fan casing it] comprises a» por 15 
tion 21% which is removable from the casing or - 
which may be hinged thereto for vbeing raised to 
the position shown in Figure 1. ' 
The fan wheel with which this invention is 

concerned is better illustrated in Figures 2, ‘3 
and 4. In these views it will be seen that each 
side of the double inlet fan wheel M is comprised 
of a pair of end rings or rims 26 .and 28 between 
which there are supported a plurality of blades 
30. For securing the fan wheels on the fan H 
wheel shaft 28, the latter mounts a hub 32 and 
a hub plate 34. The hub plate 361 has substan 
tially the same ‘diameter as the rims 726 and 23 
andis apertured to receive mounting bolts which 
also pass through the rims 28. In general, four 0 
bolts as indicated at 36 will be sufficient to se 
cure the fan wheels to the hub plate 34, but it 
will be understood that any number desired may 
be employed. ,7 The plate 34 may be bolted, 
riveted or welded to the hub 32, and preferably‘ 
one of the last 'tWo means is employed. 
Inasmuch as the blades to are relatively close 

ly spaced, it may be necessary to delete one of the 
blades at each mounting bolt in order to accom 
modate the said bolt but the ef?ciency of the fan 
is substantially unimpairedby this omission of 
blades. ' 

The blades, may be secured between the rings in 
any, suitable manner, such as by riveting, and if 
riveted, at least the rivets passing through the 
rims 28 are required tohave counter-sunk heads 

" as indicated at 3B in Figure 5. This enables the 
rimsZB to ?t closely against the hub plate 3% so 
that the maximum amount of support is given the 
fan wheels to insure greater rigidity and freedom 
from vibration. 
Returning to Figures 1 and 2, should it become 

necessary to repair or replace one or both of the 
portions of’ the fan wheel Hi, this may be accom 
plished by unbolting the said portions from the 
hub plate 34, cutting them in half by splitting the 
rims 2t and 28, and removing the resulting halves 
from thefan casing. I . e - 

‘ Since any wear on the wheeldue to abrasion 
thereof by particles’ carried'in the gas stream oc 
curs'at the heel of the blades 36 at the center of 
the wheel,- or opposite’, the hub 32, the removed 
shells can be reversed and'replaced. In this case 
the rims may be split in any convenient place but 
it is preferred that they be split along diametri 
cally opposite lines and between a pair of adjacent 

' blades, substantially midway between two of the’ 
attaching bolts 36. By dividing the Wheel into 
substantially identical halves th'e'balancing of the 
wheel, upon re-assembly, is facilitated because 
noiwgreat amount of unbalance results from the 
Welding necessary during the lie-assembly. 

In this case'of re-using the present wheel, the 
rims are "scarfed after being torched through. 
The outer rim 26 is scarfed as indicated in Figure 
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4 . 
7, as re-assembly welding can be done on both 
sides. The center rims 28 are scarfed as shown 
in Figure 8, to afford all Welding being done from 
one side. 
In the case of the installation of new wheel 

parts on the present hub plate 34, the ‘halves of 
the portion‘ or portions are ‘placed ‘within the fan 
casing and ‘bolted in place on the hubplate 34. 
The wheel halves are then bolted, centered, and 
welded, the scar?ng of the rims having been done 
at the factory. Preferably, the outer rim ,26 is 
scarfed and welded on both sides as indicated at 
40 in Figure 7 while the inside rims 28 are scarfed 
and Welded only on the side opposite the plate 34 
as is indicated at .42V in Figure 8. The line along 
which the rims are split is substantially radial but 
may be somewhat inclined in order to accommo 
date for the position occupied’bythe blades 30. A 
representative cutting line is indicated at 44 in 
Figure 6. _ ‘ . _ 

'After the new or repaired‘ wheel halves'fhave 
been rewelded and secured to the back plate'iikl; 
it is preferable that the fan rotor be balanced, if 
necessary, by welding weights around the “pe-‘ 
riphery of the wheels. This is preferably accom-' 
plished by arc welding weights -on_the outside of 

V the outside portion. 
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While this inventionhas been shownanddee 
scribed‘inconnection with a double inlet type fan, 
it will be obvious that it is equally well adapted to 
fans of the single inlet type wherein it is incon 
venient‘to remove the fan wheel‘ in its entirety 
from the fan wheel shaft.’v v V 

t will be apparenttha't'tihe Sirocco type ‘fan is 
,~ particularly well adapted for being dismantled 
and reassembled according to this "invention. 
This is'due to the fact that the Sirocco fan wheels 
operate at substantially lower speeds than other 
type fan wheels, have considerably smaller dead 
weight and have the parts thereof under con 
siderably lower stresses during’operation. 'Ac-' 
cordingly, this type ‘of fan wheel canbe manu 
factured from a mild and easily vwelded steel 
rather than from'a special alloy steel and hence, 
can be welded without the weakening thereof at 
any part. However, it will be understood that in. 
many instances‘lother types .of “fan wheels canad 
vantageously be repaired int-he-?eld by practicing 
the methods of the present invention. ] ' 
Itwill be understood thatthis *invention’is 

susceptible to modi?cation ‘in ‘order ‘to adopt it, 
to different usages and conditions and, accord 
ingly, it isdesiredto comprehend such modi?ca 
tions within this invention as ‘may fall wit-hinthe 
scope of the appended claims. - 

I- claim: ' 

1. A fan‘ wheel consisting-‘of, a pair of annular ' 
ring end rims, and a plurality of blades extending 
between said rims disposed» axially thereofand 
?xedly connected thereto, each of ‘said blades 
having afoot at each end thereof ?xedly 'con-' 
nec'ting ‘the said bladeslto the said rims, the said 
blades being positioned equidistantly from each 
other substantially by the said f-eet thereof in a 
regular occurring sequence, Said sequence ‘of said 
blades being broken at periodic interyalspequi 
distantly positioned, about, said rims. with a space 
occasioned by'om-issionof a blade, from the regu 
lar sequence thereof between adjacent blades: 
substantially vgreater than the ‘space between the 
blades insthe regular sequence thereof, and means 
in each rim of the pair in the saidgreater space 
for receivingan attachingj "means whereby to 
mount said ‘wheel on a ‘support.’ '7 ' 

2. In a fan, a drive shaft, 2; hub-en said shaft 
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rotatable thereby, a radially extending ?ange 
carried by said hub, a fan wheel unit positioned 

‘ on said ?ange, said fan wheel unit consisting of 
a pair of like individual fan wheels one of which is 
positioned at each side of said hub, each of said 
fan wheels consisting of a pair of annular ring 
end rims, and a plurality of blades extending be 
tween said rims disposed axially thereof and 
?xedly connected thereto, said blades of each of 
said wheels being positioned equidistantly from 
each other in a regular occurring sequence, said 
sequence of said blades in each of said wheels 
being broken at periodic intervals equidistantly 
positioned about said rims with a space between 
adjacent blades substantially greater than the 
space between the blades in the regular sequence 
thereof, said fan wheels positioned at each side 
of said ?ange each having one open end whereby 
each of said wheels receives air axially thereof 
and discharges air radially through said blades, 
and attaching means extending through said 
flange and one of said pairs of rims positioned 
against said ?ange in the rim portion thereof in 
the said greater space to detachably attach said 
wheels to said ?ange. 

3. A method of disassembling and reassembling 
for reuse a fan wheel unit from a shaft support 
ing the same Without disturbing the position of 
the shaft, which unit consists of a pair of con 
nected like cooperating individual fan wheels 
each consisting of a pair of unitary annular 
ring end rims connected by a plurality of blades 
extending therebetween and positioned axially 
thereof in which air moves into the individual 
wheels axially thereof and discharges therefrom 
radially through the blades which results in 
greater wear on the blades at the end portions 

10 

20 

25 

30 

6 
remote from the inlet side of the wheels, the 
said fan wheels being detachably connected to 
gether and to a hub mounting carried on the 
shaft by one of the rims of each of the fan wheels,‘ 
which consists of, severing each of the unitary 
end rims of the wheels in at least two places 
spaced apart a distance greater than the diame 
ter of the shaft that supports the wheels to divide 
said wheels into independent sectors, detaching 
the wheel sectors from the hub mounting and 
removing the sectors from around the support 
ing shaft, reassembling the cooperating sectors 
of each wheel around the shaft with the wheels 
formed thereby in reverse order of their initial 
position on the shaft whereby the worn portions 
of the blades are positioned at the inlet side of 
the wheels, detachably mounting the sectors on 
the hub mounting, and reuniting the rims into 
unitary annular rings. 

MURRAY S. KICE, JR. 
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