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Patented Jan. 5, 1954 

UNITED STATES 

2,665,054 

PATENT OFFICE 
2,665,054 

REPLACEABLE BLADE FAN 

Hans F. Fischer, New Philadelphia, Ohio, assignor 
to Joy Manufacturing Company, a corporation 
of Pennsylvania, 

Application January 7, 1948, Serial No. 866 

(C. 230-114) 14 Cairns. 

My invention relates generally to fans for mov 
ing air or other gaseous fluids under pressure 
through ducts, and more particularly to fans 
for uses in which the blades are subjected to Very 
Severe conditions resulting in their erosion, or 
progressive destruction in other manners, With 
the result, that frequent changes of the fan. 
blades are necessary. 
Fans of the character herein involved find a 

very important field of use in connection with 
blast furnace operation. A great deal of loose 
ore dust collects in the filters on the tops of blast 
furnaces, and in order that it may be used and 
have the iron recovered from it, it is Subjected 
to a sintering process in a sintering plant. In 
these plants the ore dust is put on top of hot 
coke on a conveyor belt constructed of Suitable 
metal. A burner is associated with the conveyor 
belt, and this burner ignites the coke, and in 
order to keep the coke burning as the belt moves 
along, wind boxes are arranged beneath the con 
veyor belt, and air is drawn through the ore dust 
and coke on the belt, and thereby not only is 
combustion maintained, but loss of the Ore dust 
is reduced, and its holding in close Contact with 
the coke is effected. The Wind boxes are COn 
nected to a common duct, which in turn is con 
nected to a fan supplying the necessary suc 
tion for the system. Commonly, before the air 
reaches the fan, it is put through an air cleaner 
in order to filter out as much of the dust as 
possible. However, a large amount of dust goes 
through the filter, and accordingly the air which 
reaches the fan blades contains a large amount 
of a biasive and erosive material, which acts on 
at least the blades of the fan rotor, which may 
be so arranged as to protect practically all of it 
except its blades, but these naturally must act 
on the stream of air and gas. After the air 
passes through the fan, it is led to a stack and 
discharged. The temperature that fans have to 
handle in Systems of this kind is in the neighbor 
hood of 400° F., which is a further factor in 
making replacement of the fan blades a not in 
frequient occurrence. These sintering plants 
cannot advantageously be shut down for sub 
stantial periods, and it is therefore necessary 
to have neas which will enable blades which 
are no longer capable of efficient operation to 
be rein oved very quickly and replaced by new 
blades, 

t is one of the particular objects of my in 
vention to provide an improved fan structure, 
meeting the problems described. It is another 
object of my invention, more broadly, to pro 
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means. 

2 
Wide an improved fan. It is a further object of 
the invention to provide an improved and sim 
ple mechanism permitting the expeditious ex 
change of fan blades. It is still another object 
of my invention to provide an improved mech 
anism for enabling the Substitution of new blades 
for old in adjustable pitch fans. It is still an 
other object of my invention to provide an in 
proved arrangement for supporting fan blades 
in a fan rotor which will permit relatively easy 
replacement of the blades while at the same time 
avoiding looseness which would permit objec 
tionable pounding of the parts. It is yet a fur 
ther object of my invention to provide an im 
proved blade supporting mechanism for a fan. 
Another object is the provision of an improved 
quick change blade supporting mechanism for 
a fan. Still another object of the invention is 
to provide an improved dovetail type mounting 
for fan blades having Sufficient clearance to pre 
vent binding of the parts even When abrasive ma 
terial has infiltered between then, and having 
resilient means for preventing looseness in Opera 
tion. A Still further object of the invention is 
the provision of an improved replaceable blade 
fan structure having improved means permitting 
ease of access to and ease of change of fan blades. 
Still another object of the invention is to provide 
an improved fan having improved adjusting 

Yet a further object of the invention 
is to provide an improved blade angle adjusting 
means for a fan operating under adverse tem 
perature conditions. Other objects and advan 
tages of the invention will hereinafter more fully 
appear. 
While the invention may be incorporated in 

other types of fans, I have shown the same em 
bodied in a sintering fan of the type herein 
above referred to; and, in the accompanying 
drawings, Where two illustrative embodiments 
are shown, 

Fig. 1 is a side elevational view with parts 
dotted in showing a portion of a sintering sys 
ten and particularly showing an improved sin 
tering fan and the drive therefor. 

Fig. 2 is a section, on a larger scale, taken on 
a horizontal plane through the fan rotor and 
fan housing Section, being taken on the plane 
of the line 2-2 of Fig. 1. 

Fig. 3 is a vertical section, on a like scale, 
through the fan rotor and fan housing taken on 
the plane of the line 3-3 of Fig. 2. 

Fig. 4 is a much further enlarged, end-on view 
of a fan blade and of a portion of the rim of 
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the rotor of the fan, showing the structure of 
the biade supporting means. 

Fig. 5 is a section, on the plane of the line 5-5 
of Fig. 4, through the blade mounting, the plane 
of the Section including the axis of adjustment 
of the fan blade and being at right angles to 
the axis of rotation of the fan rotor. 

Fig. 6 is a Section on the plane of the line 6-6 
of Fig. 4, this Section also being taken on a plane 
including the axis of adjustment of the fan blade 
and, in this case, also the axis of rotation of the 
fan rotor. 

Fig. 7 is an end view of a single fan blade sup 
port and of a part of its blade, angle control, the 
View being taken in the direction of the arrow A. 
in Fig. 5. 

Fig. 8 is a view, mainly in vertical axial section, 
showing a portion of a sintering system, and par 
ticularly another improved sintering fan, includ 
ing the driving and adjusting mechanisms there 
fol', Sone parts being shown in elevation. 

Fig. 9 is an enlarged axial section showing a 
detail of the blade-adjusting mechanism of Fig. 8. 

Fig. 10 is a vertical, axial section on an enlarged 
Scale through the propeller ring, fan proper, and 
fan blade angle adjusting means. 

Fig. 11 is an enlarged fragmentary view show 
ing details of construction of the sectional pro 
peller ring of the fan illustrated in Figs. 8 to 10. 

Referring now to the drawings, and at this time 
to Figs. 1 to 7 thereof, and first to Fig. 1. it will be 
observed that.there is shown in this figure a sin 
tering fan generally designated . This sintering 
fan includes an intake connection 2 with an air 
cleaner, or filter (not shown) through which ore 
dust and gases, are passed from a sintering plant 
On their way to the fan?, which provides the suc 
tion for the moving column of dust laden gases. 
The fan includes an intake section 3 mounted over 
and contiected to the intake connection 2 and 
Supporting a propeller ring structure 4. The in 
take section 3 and propeller ring structure. A have 
an opening 5 in then over which a hinged door. 
is arranged. the hinges 7 connecting this door 6 
to the intake section 3 permitting downward 
Swinging of the door and ready access through 
the opening 5 to the fen blades individually as 
they are brought onbosite the opening. A sta 
tionary nose 3 is nounted within the intake sec 
tion 3, and within it there is arranged an adjust 
ing mechanisra. Spider 8 (see also Fig. 3) thead 
justment of which spider may be accomplished 
as hereinafter described. Above the propeller 
ring there is arranged a vane ring assembly if 
including an outer fairing and an inner fair 
ing 2. the latter housing a gear unit and ter 
minating in a stub tail 3 in a conduit, 4 leading 
to an exhaust stack or the like. A suitable gear 
unit generally designated 5 is arranged Within 
the inner fairing 2, Replaceable stationary 
Vanes extend between the inner and outer 
fairings 2 and f f. between which there is a gen 
erally annuler duct, , divided of course by the 
stationary vanes S. Adjusting mechanism gen 
erally designated 3 for the adjusting mechanism 
spider 9 is controllable by a hand wheel 9 out 
side the outer fairing fl. A motor 2 () is mounted 
upon a Suitable pedestal 2 f supported on a floor 
22 a diacent the mechanism , which will be ob 
served to be supported by supporting braces 24 
upon the floor 22, and this motor supplies power 
through a driving shaft connection 25 and through 
the gear Unit 5 to rotate the shaft 26 of the fan, 
it being noted that the gear unit effects a right 
angle turn in direction between the axis of motor 
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rotation and the axis of fan rotation. It may be 
observed that this gear unit is adapted for dual 
motor drive if necessary, and may be similar to 
the drive shown in Fig. 8, from which it would of 
course differ in that the fan is in this present ar 
rangement located forwardly of the gear unit. 
A fan rotor 29 is mounted on the shaft 26 and 

held against rotation with respect to the shaft 
in any Suitable manner, as by the key K. The 
rotor 29 may be of built up construction, or other 
Wise constructed, and is herein shown as consist 
ing of a hub element 30, an annular rim portion 
3f, a Solid web or plate portion 32, and an oppo 
Site Web portion. 33, which includes an annular 
hub portion. 34, "spokes' 35, and a rim portion 36. 
The rimportion. 36, the rim part of the plate 32, 
and the rim proper 3 of the fan rotor, may be 
suitably held together as by welding or in any 
other desired manner. The hub portion 34, the 
inner part of the web portion 32 and the hub ele 
ment 39. are also suitably secured together, as by 
Welding. 
The rim 3 of the rotor is provided with a plu 

relity, of mountings for adjustably supporting the 
blades 3 of the fan. For the rotatable support of 
the fan blades, hub portions 38, which may be 
conveniently referred to as cartridges, are re 
ceived in shouldered bearing seats 39. These 
bearing seats include an inner cylindrical bore or 
portion 4 Surrounded by a flat, annular surface 
4...at its inner end, the surface 4 being turned 
or otherwise suitably machined on the rim por 
tion 3 at the inside end of the cylindrical bore 
4). At the outer end of the bore 48 there is pro 
vided another annular flat surface, numbered 42 
in the drawings, and OutWardly of the Surface 
42 there extends agein a cylindrical internal Sur 
face 43 coaxial with the bore 3 and opening 
through the outer peripheral Surface of the rim 3. 
It will accordingly be noted that each cartridge 38 
has provided for it a stepped bore, the Smaller, 
inner portion of which has plane surfaces at each 
end thereof. 
The cartridges 33 each include a larger cylin 

drical portion 45 rotatably received and journaled 
in the internal cylindrical surface 43, and a re 
duced cylindrical portion. A received and jour 
naed in the cylindrical bore 43, and each has 
an annular surface 46 adapted to engage the an 
nular-surface 42 and formed at the inner end 
of the portion 45. The reduced cylindrical por 
tion 4 extends, when the surfaces 6 and 42 are 
in mutual contact, well in beyond the surface 4 
and has a peripheral groove 48, whose radially 
outer Wall 49 is in the same plane with the Sur 
face 44, for a purpose later described. The di 
mension of the cylindrical portion 45 radially 
of the rotor is a little less than the depth of the 
bore bounded by the surface 43, and this cylin 
drical portion has a plane outer Surface 5), tra 
versed by a diametrically extending undercut or 
dovetail groove 5f the corners at the mouth of 
the groove 5 being rounded as at 5'. 
Each fan blade 3 has a radially shallow, cir 

cular hub portion 52 from the inner side of which 
a dovetail projection 53, adapted to be received 
in groove 5, projects. This projection is of 
slightly smaller radial extent than the groove 51, 
and has a very small clearance between its lat 
eral, relatively inclined surfaces 54 and the walls 
of the groove 5 when the hub portion 52 en 
gages the surface 50. A suitable bowed spring 
53, shown as having flattened ends, is arranged 
between the inner end of each dovetail projec 
tion:53 and the inner wall of the associated dove 
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tail groove 5 and normally maintains the fan 
blade 3 thrust outwardly as far as possible and 
this prevents clatter of the parts when the fan 
is rotating at but a slow speed. 

It will be observed that the outer Surface of 
the fan rotor rim as a whole is curved to con 
form to a Zone of a sphere (see at 5), and the 
hub portions. 52 of the fan blades 37 are formed 
aS at 5 SO as to conform to the Sane Shape, 
as are also the inner end Surfaces of the blades 
prope. 
Means is provided so that when the cartridge 

38 has its dovetail groove 5 extending parallel 
to the rotor Shaft, With the arrangement show, 
the blades 3 with their hub portions 52 and dove 
tail projections 53 can be slid out of the cartridges 
which respectively support them. To this end 
the rotor rin 3 and the rim portion of the plate 
33 are cut away to provide a slideway which is 
generally T-shaped in Section on planes trans 
verse to the direction in which the slideway ex 
tends, this slideway including an outer, relatively 
shallow portion 59 through which the hub por 
tion 52 of the fan blade may move, and a portion 
65 which, in effect, constitutes a continuation of 
the dovetail groove 5 and operas through the 
rim portion S6. Obviously, the portion 60 could 
be made of the Sane Cross Section as the dovetail 
groove 5, but for ease in machining and the 
later handling of the parts, it may be made rec 
tangular in Cross section, and this arrangement is 
ShOWn in the dra Wings. 

It Will be evident that the Structure So far 
described perinits the fan blades to be Sid indi 
vidually through the cutaway portions 59 and 
in a direction longitudinally of the shaft 26, and 
there is provided to hold the fan blade eleinents 
to the cartridge elements 38 pairs of screws 6 
having associated lock Washers 52 and threadedly 
engaging at 3. Within threaded bores - formed 
in the dovetail projections 53, these screws car 
rying pins 5 adapted to be received in bores 63 
in the hub or cartridge elements 3B. When these 
pins are in the bores 66, the fan blades are held 
against lateral movement, but when the screws 
6 are backed out, the pins 5 are withdrawn 
from the bores 66, and then the blades may have 
their hub portions 52 and dovetail projections 
53 slid outward through the grooves provided for 
this purpose in the rotor structure. 

Split rings 63 are clamped to the inner por 
tio) is of each hub or cartridge element, 38 and 
are received in the grooves 43 and engage the 
fat. Surfaces li. They are held against, turning 
relative to the cartridge elements by the clamp 
ing and also as by locking screws 69. This ar 
rangernent prevents Outward movement of the 
hub or cartridge elements 33 and also permits, 
by rotation of the rings 68, rotation of the hubs 
or cartridges 38, with resultant adjustment of 
the blade angles. To effect this adjustment, one 
element of each of the rings 68 is provided with 
an arm portion is with which there is pivotally 
connected an adjusting rod , which adjusting 
rods are also suitably connected to the adjusting 
mechanism spider 9 and extend through the 
Spaces between the spokes 35; and accordingly 
longitudinal novelinent of this spider along the 
shaft 2 Will change the angle of all of the blades 
of the fan so that the quantity of air displaced 
finay be varied. Any suitable connections between 
the hand wheel f9 and the Spider 9 may be pro 
Vided for moving the Spider 9 in a direction to 
change the blade angle as desired, and movement 
in the other direction may be effected either by 
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Opposite adjustment of the hand wheel or may 
be caused, by movement of the hand wheel, to 
provide clearance for the movements of the fan 
blades under the reaction of the air and of the 
centrifugal forces, or either of them. As such 
adjusting Elechanisms are broadly old, they need 
not be described in detail. They generally con 
prise a primary adjusting means (such as a tele 
Scopic ScreW having means for controlling the 
length thereof), represented herein by 8, 9 and 
connections, including a lever pivoted at one 
end and moved by its other end by the primary 
adjusting means and connected through anti 
friction means With the adjusting spider or the 
like. Such a mechanisin is diagrammatically 
shown in FigS. and 3. 

It will be noted that the size of the access door 
3 is Sufficient to enable a fan blade to be removed 
and replaced by another One, this process sirply 
involving opening the access door, bringing the 
fan blade which is to be replaced opposite the 
opening, if necessary adjusting the blade angle 
so as to alline the groove 5 with the Slots 6, 
backing off the Screws 6, slipping the fan blade 
3, its hub 52, its dovetail portion 53, aid its asso 
ciated Screws 8 out of the rotor, slipping in a 
new blade, putting the spring 55 in position, 
screwing in the pair of screws 6, which are to 
be used to hold it in place, until the pins 65 enter 
the bores , reclosing of the access door, and 
readjusting the blade angle control if it had to 
be disturbed to innake the change. 

It Will be evident that the changing of blades 
is a Simple and very quick operation, that, a new 

5 blade will automatically be in the proper angu 
lar relation to the other blades of the rotor, that 
any excessively eroded blade can be changed 
without having to change any other lade, that 
the Structure is strong and durable, that having 
the huia portions 52 integral with the fan blades 
prevents erosion of the cartridge member 38, and 
that it is unnecessary to exert forces having any 
tendency to damage the hub or cartridge por 
tion 33 through the Screws S, and that Since 
the pins 65 are not tight fits for the bores SS 
the spring 55 can perform its function of pre 
venting chatter effectively. 

Reference may now be had to sheet, 3 of the 
diaWings and to igS. 8 to 11 thereon. Here it, 
Will be noted, as the description proceeds, that 
an arrangement, is illustrated in which the fan 
has a dual motor drive, in which the fan is ar 
ranged rearwardly of the gear unit, and in ;hich 
there is provided in proved means for cooling 
Working parts. Parenthetically, it may be re 
marked at this point that Suitable arrangements 
may be made for localized cooling with respect, 
to the structure of Figs. 1 and 3 if desired. 

in Fig. 8 it will be observed that a sintering 
fan (fan mechanism) generally designated 8 
includes an intake connection 82 with an air 
cleaner or filter (not showin) through which ore 
dust and gases are passed from a sintering plant 
on their way to the fan 8 , which provides the 
Suction for the moving column of dust, laden 
gases. The fan includes an intake Section 83 
mounted over and connected to the intake con 
nection 32 and supporting a propeller ring stric 
ture 84. More specifically, it may be noted that 
Suitable Supporting beans 85 extend across the 
intake connection 82 and at either end, as shown, 
have mounted upon them driving motors S. 
The intake section 83 is of built up construction. 
SO aS to enable its piecemeal reconstruction as its 
destruction in use takes place. It houses a gear 
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casing 87, in the form of stationary nose 88, and 
fairings 89 provide spaces 90 through which drive 
shafts 9 f actuated by the driving motors 86 ex 
tend into the gear casing 8. The latter supports 
and houses a fain-driving and supporting Shaft 
92 supported in lower and upper bearingS 93 and 
94 and driven by a bevel gear or pinion 95 secured 
to it and meshing with bevel pinions or gears 96 
mounted on and driven by the shafts 9. A 
deflector or flow guiding plate i is arranged ber 
low the beans 85 in coaxial relation. With the 
hollow inose 83. An annular passage 99 for gas 
flow:-annular except as modified by the presence 
of the fairings 39-delivers the gases to the pro 
peller ring 84. This propeller ring is made up 
of a plurality of Sections 0, and any of these 
can be removed, providing thereby ready access 
to the fan blades individually as they are brought 
opposite the opening. Above the propeller ring 
84, there is arianged a vane ring assembly C3 in 
cluding an outer fairing 95 and an inner fair 
ing '05, the latter housing an adjusting mecha 
nism spider 5 (see also Figs. 9 and 10), and the 
annular passage between the fairings 4 and 
'95 leads to an exhaust stack or the like. Re 
placeable stationary vanes 8 extend between 
the inner and outer fairings 05 and 24, and 
divide up the annular passage 8. Adjusting 
mechanism generally designated () is provided 
for the Spider S3. This includes a hand wheel 

outside of the fairing 24 supported by a 
longitudinally slidable shaft, 2 and carrying a 
bevel pinion 3 adapted to be moved into mesh 
with and rotate a hevel gear & which is con 
nected through a suitable ball bearing B, taking 
both radial and axial thrust, with an annulus 

5 Secured by holding means 6 to a hollow 
portion of the fan supporting shaft 92. Thus 
the bevel gear 4 may rotate relative to the 
shaft 92 but is fixed against movement axially 
of the latter. This bevel gear is formed centrally 
as a nut 25 and coacts with a tube 2 pro 
jecting into the bore of shaft portion and 
exterinally threaded as at 22 and having pins 
23 extending radially therefrom and passing 
through longitudinal slots 24 in the shaft por 
tion and extending into the hub portion 25 
of the spider 6 which, by these pins and slots, 
is held against rotation relative to the shaft 
'82, but is movable longitudinally of the latter 
when rotation of the gear causes the thread 
ed tube 2 to move in one direction of the other 
axially of the shaft $2. The spider f06 may be 
connected e-Sentially in the same nanner as the 
spider 9, with the fan blade angle control arms 
O', but because the spider is to the rear of the 

fan rotor, instead of in advance of it, the arms 
i' extend oppositely-as compared with the 
arms -from their associated “cartridges.' As 
the fan rotor, blades, cartridges, etc. are essen 
tially the same in this embodiment as in the one 
first described, no inore need be said about the 
present arrangement except to say that the 
openings or passages 93 provide for cooling air 
to flow for preventing excessive heating of the 
gearing, and to point out that a conduit 27 for 
cooling air extends through the tube 2 and 
down within the hollow portion of shaft 92 
So as to aid in cooling the spider adjusting mech 
anism and the hearing S4, the air admitted to 
the bottom of the bore in the shaft portion if 7 
foWing back up inside and out at the top of the 
latter and escaping to the stack connection. 

A. new Sunninary of the advantages of the in 
vention seems unnecessary, in view of the sini 
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larities of the two embodiments, and the in 
dividual advantages of the Specific differences of 
the second embodiment appear to have been ade 
quately explained above. It may, however, be 
enoted that by removing a Section of the pro 
peller ring and turning the fan rotor to bring 
any blade needing replacement under or oppo 
site the opening, removal and replacement in 
the manner before described as to FigS. 1 to 7 
is readily possible. Any or all Sections of any 
of the casing parts may be made readily renov 
able and replaceable. 
While there are in this application Specifical 

ly described two forms which the invention may 
assume in practice, it will be understood that 
these forms of the same are shown for purpoSeS 
of illustration, and that the invention may be 
modified and embodied in various other forms 
without departing from its spirit or the Scope 
of the appended claims. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In a fan, a rotor having radially extending 

bearings in its periphery for the reception of 
fan blade pivots, fan blade pivots received in Said 
bearings, means for precluding axial outward 
rovement of said pivots in said bearings but 
freely permitting rotation thereof, fan blades, 
and means for detachably connecting one of Sai 
fan blades to each of said pivots, the detachable 
connecting means between said fan blades and 
said pivots including interlocking portions car 
ried by said blades and by said pivots and ex 
tending transversely with respect to their axes 
and preventing, while in interengagement, With 
each other, radial separation of the fan blades 
from said pivots but being relatively slidable 
transversely with respect to the axes of Said 
pivots to effect, detachment of said blades from 
said pivots, and means for holding said inter 
locking portions against relative sliding. 

2. In a fan, a rotor having radially extending 
bearings in its periphery for the reception of fan 
blade pivots, fan blade pivots received in said 
bearings, means for precluding axial outward 
movement of Said pivots in Said bearings but 
freely permitting rotation thereof, fan blades, and 
means for detachably connecting one of Said fan 
blades to each of Said pivots, the detachable con 
necting means between said fan blades and said 
pivots including relatively slidably separable in 
terlocking portions extending transversely with 
respect to the axes of said pivots and carried by 
Said blades and by said pivots and coacting, 
while in interengagement with each other, to 
prevent radial separation of the fan blades from 
said pivots, and means for holding said inter 
locking portions against relative sliding includ 
ing pin and pin receiving recess holding means 
carried in part by said blades and in part by 
Said pivotS. 

3. In a fan, a rotor having radially extend 
ing bearings in its periphery for the reception 
of fan blade pivots, fan blade pivots received in 
said bearings, means for precluding axial out 
ward movement of said pivots in said bearings 
but freely permitting rotation thereof, and fan 
blades detachably connected to said pivots, the 
detachable connection between each fan hade 
and the pivot to which it is connecting includi 
ing a dovetail groove formed in and extend 
ing diametrically of Said pivot and a correspond 
ingly shaped projection carried by said fan blade, 
and means Supported by each pivot for holding 
the dovetail projection which is supported there 
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On against sliding in said groove in a direction 
radial of Said pivot. 

4. In a fan, a rotor having radially extend 
ing bearingS in its periphery for the reception of 
fan blade pivots, fan blade pivots received in 
Said bearingS, means for precluding the axial out 
Ward naoVement of said pivots in Said bearings 
but freely per hitting rotation thereof, and fan 
blades detachably connected to said pivots, the 
detachable connection between each fan biade 
and the pivot to which it is connected including 
a dovetail groove formed in and extending di 
ametrically of Said pivot and a correspondingly 
Shaped projection carried by Said fan blade, and 
means for holding Said dowetail projection 
against Sliding in Said groove in a direction radial 
of Said pivot, Said last mentioned means includi 
iing at leaS, one pin eierlet extending through 
Said dovetail projection and a socket for Said 
pin element formed in the pivot at the bottom : 
of Said groove. 

5. In a fan, a rotor having a dially extending 
bearings in its periphery for the reception of fan 
blade pivots, fan blade pivots received in said 
bearings, Inleais for precluding the axial Out- is 
Ward novenient of Said pivotS in Said bearingS 
out freely permitting rotation thereof, and fail 
blades detacia oy connected to Said pivots, the 
detachable contection between each of Said fain 
blades aid the pivot to Which it is connected 
including a dovetail groove eXtending diametri 
cally of Said pivot, and a correspondingly Shaped 
projection carried by Said fan blade, and means 
for noiding Said dovetail projection against Sid 
ing in Said groove in a direction radial of Said . 
pivot, said dovetail projection being shallower 
than the radia depth of Said dovetail groove, 
and resilient reas being provided betWeen the 
Gttoli of Said groove and the inierinost end of 

said dovetail projecticil for taking Up Slack. 
6. In a fan, a rotor having radially extending 

bearings in its periphery for the reception of fan 
siade pivots, fan blade pivotS received in Said 
bearings, means for precluding the axial outward 
novelinent of Said pivots in Said healingS but 
freely permitting rotation thereof, and fan blades 
detachably connected to Said pivots, the detach 
agle connection between each Oil Said fan blades 
and the pivot to which it is connected including 
a dovetaii groove extending diametrically of said 
pivot and a coirespondingiy Shaped projection 
carried by Said fan giade, and nea is for hold 
ing said dovetail projection against Sliding in 
said groove in a direction radial of Said pivot, 
Said iast, inetioned realins including at least One 
pin eleinent, extending through said dovetail 
projection and a Socket for said pin element at 
the bottom of said groove, and Said dovetail pro 
jecticin heing shallower that the radial depth 
of Said dovetail groove, and resilient in eans be 
ing provided between the botton of Said groove 
and the innerritost end of Said dovetail projec 
tion for taking up Siack, and said pin element 
being disposed relative to Said resilient means to 
prevent escape of the latter. 

7. In a fan, a rotor having radially extending 
bearings in its periphery for the reception of fan 
blade pivots, fan blade pivotS received in Said 
bearings and held against displacement in either 
direction radialiy of the fan rotor, neans coact 
ing with said fan blade pivots for turning the 
same concurrently on their several axes, and fan 
blades releasably Supported one by each of Said 
fan blade pivots and each having a portion re 
ceived within the periphery of Said rotor and 
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10 
Separable from the rotor and its fan blade pivot 
by movement tranSVersely of the axis of Said 
pivot. 

8. In a fan, a rotor having radially extending 
bearingS in its periphery for the reception of fan. 
blade pivots, fan blade pivotS received in Said 
bearings and held against displacement in either 
direction radially of the fan rotor, means coact 
ing With Said fan blade pivots for tuishing the 
Sane Concurrently on their Several axes, and fan 
bladies releasably Supported one by each of said 
fan blade pivots each having a portion received 
Within the periphery of the rotor and renovable 
by in OVenent titansverse to the axis of the pivot 
Which Supports it. Only When Said pivot is in a 
predeteriniiled angular relation to the rotor. 

9. In a fan, a rotor having radially extending 
bearingS in its periphery for the reception of 
fan blade pivots, fan blade pivots received in said 
bearings and held against displacement in eitheir 
direction radially of the fan rotor, nealis coact 
ing With Said fan blade pivotS for turning tha 
Same concurrently On their several axes, and fan 
blades releasably Supported one by each of Said 
fan glide pivots, each Said blade being renova, pie 
from its pivot by movement transversely of said 
pivot, but Only in a predetermined angular rela 
tion of its respective pivot to the rotor, said rotor 
and Said pivots having openings a lined in ple 
dietermined angular relation of Said pivots to said 
rotor for the sliding of Said fan blades out of 
and into mounted relation on said fan biade 
pivotS. 

10. In a fan, a rotor having radially extending 
bearings in its periphery for the reception of fail 
blade pivots, fan blade pivots received in said 
bearings, means for rotatably holding said pivots 
in Said bearings, fan blades one connected with 
each of Said pivots, and means including undercut, 
connections between said blades and pivots, and 
lateral openings through the periphery of said 
rotor, for replaceably mounting said blades on 
Said pivots. 

11. In a fan, a rotor having radially extending 
bearings in its periphery for the reception of faii 
blade pivots, fan blade pivots received in said 
bearings, means for rotatably holding said pivots 
in Said bearings, fan blades one connected with 
each of Said pivots, and dovetail connections for 
each blade with its aSSociated pivot lying a dially 
inside the periphery of Said rotor and including 
portions carried by Said blade and pivot respec 
tively, said rotor having lateral openings through 
the rim thereof and said dovetail connections 
alineable with Said openings for the withdrawal 
of the portions of Said dovetail connections car 
ried by Said blades. 

12. In a fan, a rotor having radially extending 
bearings in its periphery and a nui) portion, a 
shaft. On Which said hub portion is mounted, fan 
blades rotatably Supported by said bearings, 
devices fixed relative to said blades acting Wien 
actuated to change the angles of the latter, and 
actuating means for said devices including a 
Spider Slidable axially of but fixed against rota 
tion relative to said shaft, a nut rotatably but 
non-slidably fixed to said shaft, a threaded ele 
ment engaged by said nut and fixed against rela 
tive rotation with respect to said shaft and said 
Spider, and slidable axially relative to the former 
but having a connection with the latter confining 
them to movement together axially of said shaft, 
and in eans for rotating said nut. 

13. In a fan, a rotor having radially extending 
bearings in its periphery and a hub portion, a 
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shaft on which said hub portion is mounted, fall 
blades rotatably supported by Said bearings, 
devices fixed relative to said blades acting when 
actuated to change the angles of the latter, 
actuating means for said devices including a 
Spider slidable axially of but fixed against rota 
tion relative to said shaft, a nut rotatably but 
non-slidably fixed to said shaft, a threaded ele 
ment engaged by Said nut and fixed against rela 
tive rotation with respect to said Shaft and Said 
Spider, and slidable axially relative to the former 
but fixed against sliding relative to the latter, 
and Ileans for rotating Said nut, and means for 
preventing extremes of temperature of Said actu 
atting means including means for effecting a cir 
culation of a fluid thereover. 

14. In a fan, a rotor having radially extending 
bearingS in its periphery and a hub portion, a 
Shaft. On which said hub portion is mounted, bear 
ing means for said shaft, fan blades rotatably 
Supported by said radially extending bearings, 
devices fixed relative to said blades acting when 
actuated to change the angles of the latter, 
actuating means for said devices including a 
Spider Slidable axially of but fixed against rota 
tion relative to said shaft, a nut rotatably but 
non-slidably fixed to said shaft, a threaded ele 
ment engaged by said nut and fixed against rela 
tive rotation with respect to said shaft and said 
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spider, and slidable axially relative to the former 
but fixed against axial movement relative to the 
latter, and means for rotating Said nut, and 
means for preventing extremes of temperature of 
Said actuating means and of at least a part of 
Said bearing means including means for deliver 
ing fluid to said shaft adjacent Said part of Said. 
bearing means and through the latter to said 
actuating means. 

HANS F. FISCHER. 
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