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To all whom it may concern: Beit known that ICHESTERM. SPADING, a citizen of the United States, residing at 
Schenectady, county of Schenectady, State 
of New York, have invented certain new and useful Improvements in Rotary Fans, of 
which the following is a specification. 
The fah which I have invented is especially 

useful when applied to a rotating machine 
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element to produce currents of air or other 
fluid for cooling the machine when it is ro 
tated and consists, in the preferred form, of a 
series of fan blades which are substantially in 
the same plane of revolution and are mount 
ed about the axis of some rotating machine 
element, asE; instance the armature of a dynamo-electric machine. These fan blades 
or vanes have two operative positions, one 
for each direction of rotation, and are moved automatically into the proper position upon 
the initial rotation of the machine element in 
either direction. For a better understanding of my inven 
tion, reference maybe had to the accompany 
in Syrgi, in which igure is an elevation partly in section showing the rotating armattire of a dynamo 
electric machine provided with my inven 
tion. Fig. 2 is an end elevation; Fig. 3 is a 
developed section taken on the line 33 of 
Fig. 2; Figs, 4 and 5 are details of the stops 
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Eyes ; and Fig 6 is a view similar to Fig. 
3 showing a modification. 

In the iWE 1 represents the shaft upon 
which is mounted the armature 2 of a dyna 
mo-electric machine. The armature which 
I have shown is of the ventilated type, the 
core laminae being divided into groups 3, the groups being separated to leave ventilating 
spaces 4. Parallel to the shaft 1 are formed other ventilating spaces or passages 5 which 
are connected with the yentilating spaces 4. 
The laminated core of the armature is lo 

cated between armature heads 6 and 7. The 
arnature head 6 is of the ordinary construc 
tion employed in machines of this type as is 
the armature head 7 save as it is moclified by 
my invention. The armature d 7 has a face portion 
which is shown as dish-shaped with the con gave side out and a hub portion 8 extending 
inwardly from the face of the head. Con centric with the hub and separated there 
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rection is limited by sto 

from by some distance is a circumferential rib 
or flange 9 which extends from the inner side 
of the head. Radial arms 10 connect the 
flange 9 with the hub 8 thus dividing the an 
nular space between the hub and the flange 
into a series of axial ehannels 11. Spring 
12 are formed in the face of the head 7 lead 
ing into these channels. These openings are 
approximately rectangular and are some-. 
what narrower than the channels 11 as indi 
cated in Fig. 3: The sides of these openings 
are shown as parallel to each other and to the 
radius passing midway between them. 
Within each channel 11 are placed a pair 

of fan blades or vanes 13. The fan blades, 
which are preferably made of sheet metal, are shown as substantially plane, though 
other shapes maybe employed if desired, and 
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are pivotally mounted on pintles 14 placed 
closely adjacent to the side edges of the 
openings 12. In the construction which I 
have shown in Fig. 1 the pintles are shown 
secured in position by having their inner ends 
screwed into threaded sockets in the hub 8: 
Their outer ends rest in holes in the flange 9. 
Any suitable means may be employed for se 
curing the pintles in position. Openings 15 
are formed in the flange 16 to allow the pin 
tles to be inserted in position. 

In the construction shown in Fig. 3 the 
movement of each blade in the direction of 
the adjacent arm. 10 is limited by means of a 
rubber plug 17 which is passed through open 
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ings in the arm 10 as is clearly shown in the 
drawing. These openings are formed at an 
angle for reasons of construction. The 
movement of the blades in the opposite di 18 which are 
screw-connected or riveted to the flage 9 
adjacent the inner end of the flange and cen 
trally located with respect to the openings 
12. These studs may be provided with a 
rubber bearing surface 19 if desired to reduce 
the noise and jar which otherwise would 
aegi,Ray, the shifting of the blades. In the operation of my invention the ini 
tial rotating movement of the shaft 1 in the direction indicated by the large arrows in 
Figs. 2 and 3 will throw the rearward blade 
of each pair of blades 13, haying reference to 
the direction of rotation of the shaft, against 
the stop 17 while the other blade will be thrown back against the stop 18. The 
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site direction will cause a similar air move 
ment. 

2. 930,701 

blades will then be in the position shown in blades placed in each of said channels, said full lines in Fig. 3 and will operate as the 
blades of a screw fan to force air through the 
core in the directions indicated by the stall 
arrows in Figs. and 3. Upon a reversal of 
the rotation, the blades will be moved into 

faii little's eign) tilted on pivots and said 
latl eig pi') victed will stops for limiting 
the Ili V client of sail fan illies illout sai pivots, 
4. In '01 ultilation, a rotating arma tire the dotted position sh9W in Fig. 3 and will hit Ying ventilating passages foiled in it, still operate to force air through the core. in a scies of movable fan flatles carriedly In Fig. 6. Ihaye shown the fan blades 13 as silii arial tire for forcing a ventilating Jiuji connected by a link 20. With this construc 

tion the stop 17 may be dispensed with, as a 
single stop midway between each pair of 
blades is sufficient to limit the lovcinct of 
each blade. This construction has the fur 
ther advantage that with it there is no tend 
ency of the blades to separate at their frce 
ends to the widest extent as might occur with the other construction, which is not con 
ducive to the highest eficiency of the fan. 
Other arrangements and constructions 

than those shown may be employed without 
departing from the spirit of my invention 
which I do not consider to lic linited in its 
broader aspects to the particular construc 
tion herein shown or described. For in 
stance, a single blade inay be eployed it: 
each channel under sone circumstances or 
the fan employed may be of the centrifugal 
E. rather than of the screw-propeller type 
SOW. 

What I claim as new and desire to secure 
by Letters Patrnt of the United States, is, 

1. In combination, a rotating element, a 
series of fall blades carried thereby and ar 
ranged substantially in the stinc plane of 
revolution, said fan blades being pivoted to 
said rotating element stops arried by said 
rotating elemcnt for limiting the movement 
of said fan blades, sail stops being arranged 
relative to the fan blades so that thc blades 
are free to swing from a position in which a 
rotation of the element in one direction will 
cause a movement of air parallel to the axis 
of rotation of the element. to a position in 
which a rotation of the element in the oppo 

2. In combination, an element rotatable 
about an axis, fan blades carried thereby and 
arranged substantially in the same plane of 
revolution, said fan blades being loosely piv 
oted to said element, and stops for limiting 
the movement of said fan blades, said stops 
being arranged relative to the blades so that 

55 when the element rotates in either direction the fan blades will generate air currents 
moving parallel to the axis of rotation in the 
same direction. . 

3. In combination with the armature of a 
s REE machine provided with ven tilating passages an armature head, said 

being provided with axiut tw - 
opening toward the ventilating direction of rotation of themicinber, in each . P said armature, a pair of fan of which position: the blades form for 

arrnattire hea 
channels 
passages 

through silicly entilating passages, said placies 
being alii iluged to bc alton tially shifted 
by it "eversal of rotation of silict armature 
s) that the fluid currents produced by slid 
fan blades v. Il travel through the arnature 
it the same (irection, regardless of the cli 
Irection of rotation of thcarnature. . . 

5. In combination, an arnature of a dy 
namo electric machine provided with venti 
lating passages, a pair of fan blades place 
in each of several of said passages, said fur 
blades being mounted on pivots and free to 
have a linited turning movement about said 
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E.R. a titl stops carried by said armature . or limiting the movement of said fan blades about still pivots. 
6. Lil a dynalno electric machine, a rotat 

ing a 'nature, and one or more movable 
vancs carried thereby for generating cur 
rents for cooling said:lrmature, said vanes 

whereby the air currents generated by said 
villne of van's travel in the same direction 
with respect to the armature with either di 
rection of rotation of the latter. 

7. A fan consisting of a rotatable member 
having a transverse channel wider at one end 
than the other, and a pair of blades pivoted 
within the narrow end of suict channel and 
arranged to be automatically oscillated into 
qnc of two positions, depending upon the 
direction of rotation of the member, so as to form a forwarly-inclinced passago through 
the member for each direction of rotation. 

8. A fair consisting of a rota table member 
having a transverse channel widor at one end 
than at the other, a pair, of blåles loosely 
pivoted within said channel. at the sides of 
the Iarrow end thercof, and stop devices for 
two operative, positions in which they form oppositely-inclined passages through said 
member 

9. A fan consisting of a rotatible member 
having a plurality of transverse clhannels 
which are narrowcrit one end than at the 
other, a pair of blades loosely pivoted with 
in each of said channels at the sides, of the 
narrow end thereof, and stop dovices be 
twecn said member and said blades for per 
mitting the blades, to swing into either of two operative positions, tepending upon the 

being automatically shifted by a reversal in . 
the direction of rotation of said armature. 

permitting the blades to swing into either of 
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wardly-inclined passages through said mem- passages through said member for either di- 10 
ber. rection of rotation. 

10. A fan consisting of a rotatable member In witness whereof, I have hereunto set 
E. 'yes d'NG and fan-blades my hand this 20th day of December, 1902. 
pivoted within said channels and arranged - C O AYN 
Ellis in the same plane of E. CHESTER M. SPALDING. 
and to be automatically shifted upon re. Witt'sses: 
versal in the direction of rotation of said BENJAMIN B. HULL, 
member so as to form forwardly-inclined HFLEN ORFoRD. - 


