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To all whom it may concern: . _
Be it known that I, CHESTER M. SPALDING,

a citizen of ‘the Umted States, regiding at

Schﬂnectud]i, county of Schenectady, State
_have invented certain new and

which the following 1s & gpecification.’

»

“The fah which I have invented s GSpet}iﬂI‘lj’

useful when applied to a rotating’ machine
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element to produce currents of alr or other
fluid for cooling the machine when it 18 ro-
tated and consists, in the preferred form, of a
series of fan blades which are Eubstantia,ﬁy in
the same plane of revolution and are mount-
ed about the axis of some rotating machine
element, as jor instance the armature of &
dynamo-ele¢eric machme. These fan blades

~ or vanes have two operative positions, one
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for each direction of rotation, and are moved
‘automatically into the proper position upon

the initial rotation of the machine element 1n

either direction. ' R
For a better understanding of my inven-

tion, reference may be had to theaccompany-

in%‘glmwing?, in which— . .

~ Figure 1 1s.an elevation partly in section

showing the rotating armature ol a dy;mma:-f

electric machine provided with my inven-
tion: Fig. 2 is an end elevation; Fig. 3180

developed séction takon on the line 3 3 of

- Fig. 2; Figs. 4 and 5 are details of the stops
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emgloyed; and Fig. 6 i3 & viel similar to Fig.
3 showin | " | rubber plug 17 which is passed through open-

n modification. |
In the %lmwing 1. reprosents the shaft upon
which is mounted the armature 2of & dyna-
mo-electric machine. The armature which
I have shown is of the ventilated type, the
core laming being divided into groups 3, the
groups bein se]mrated to leave ventilating
spaces 4. Parallel to the shaft 1 are formex
other ventilating spaces or passages which
are connected with the ventilating spaces 4.

The laminated core of the armature is lo-

cated between armature heads 6 and 7. The
armature head 6-is of the ordinary constiuc-

tion employed in machines of this typ¢ as is

the armature head 7 save agit is modified by

my invention. S *
The armature head 7 has & face portion

which is shown as dish-shaped with the con-

cave 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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trom by some distance is a.‘cirguﬁlfel_'eﬁti'al_ﬁb
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 tho hub and the flange
‘hto @ series of axial ehannels11. Opemngs

19 are forméd in the face of the head 7 lead-

ing into these channels. These openings are

a;;lproximately rectangular and are some-.
W

at narrower than the channels 11 as indi-

cated in Fig. 3. Thesides of these o enings

‘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 may be employed if desired, and

TES PATENT OFFICE.
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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 1

have shown in Fig. 1 the pintles are shown

*

secured in position by having their inner-ends
serewed into threaded sockets in the hub 8:

76

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. S

Tn the construction shown in Fig. 3 the
movement of edch blade 1 the direction of
the adjacent arm.10 is limited by means of a

ings in the arm 10 as is clearly’ shown in the
drawin%, These openings are formed at an
angle for reasons of construction. .The
movement of the blades in the opposite di-

rection is limited by stops 13 which are

serew-connected or rveted to the flange 9
adjacent the inner end of the flange and cen-~
trally located with respect to the openings
19 These studs may be provided with a
rubber bearing surface 19-if desired to reduce
the moise and jar which otherwise would
accompany 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, having reference to
the direction of rotation of the shaft, agaiyist
the stop 17 while the other blade will’ be
thrown back against the stop 18.  The
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full lmes in Fig. 3

- than those shown may

=

blades will then be in the position shown in
blades of a screw fan to force air through the
core in the directions indicated by the sing)l
arrows 1n Figs. | and 3. Upon a reversal of
the rotation, the blades will be moved into
the dotted position shown in Fig. 3 and will
still operate to furce air througl the core,
In Ing. 6 I have shown the fan blades 13 as
connected by a link 20.  With this cons{ruc-
tion the stop 17 may be dispensed with, as
single stop midway between cach pair of
blades is suflicient to limit the movement of
each blade. This construction has the ur.
ther advantage that with it there is no tend-

ency of the blades to separate at their free

ends to the ‘widest extent as might occur
with the other construction, which is not con-
ducive to the highest efliciency of the fan.

 Other arrangements and ~ constructions
be employed without
departing from the spirit of my invention
which I do not consider to be luited in its
broader aspects to the particular construc-
tion herein shown or described.  For in-
stance, a single blade inuy be employed i

each channel under some circumstancos or

the fan employed may be of the centrifueal
type rather than of the screw-propeller type
sﬂown. - . o
What I claim as new and desire to securc
by Letters Patent of the United States, is,

- 1. In combination, a rotating clement; o
series of fau blades ‘carried therehy and ar-

ranged substantially in the same planc of
revolution, said fun blades being pivoted to
said rotating element, stops carried by suid
rotating element for limiting the movement
of sald fan blades, suid'stops being arranged
relative to the fan blades so that the blades
are free to swing from a position in which a
rotation of the e '

cause a movement of air parallel to the axis

of rotation of the element. to-a. position in

which a rotation of the el&m’e*n_t.'i i the o ppo-
will cause a similar air move-

- ment. 2

2. In’ combination, an element rotatable

~about an axis, fan blades carried therchy and
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arranged subs.t&ntiallff In the same plane of
a

revolution, said fan blades being loosely piv-

oted to sald element, and stops for limiting
the movement of said faun blades, said stops

. being arranged relative to the blades so that

55

when the element rotutes in either direction
the fan -blades will generate air currents
moving parallel to. the axis of rotation in the

. same direction. o

60

~+ 3. In combination with the armature of a

dynamo-electric machine provided with ven-

~tilating passages, an armature head, said

armaturé head being provided with. axiut

channels

of‘pening toward: the ventilating
passages of

and will operate as the ;

enment 1in one direction will .

[ the narrow end thercof, and .
permitting the blades to swing into cither of

sutd armaturé; a pair of fan

930,701

| blades placed in eacli of said channels. said
Han Blades beéing mounted on pPIvols nnd said
head being provided vl stops Lor limiting
the niovement of said fun blndes whout said
[ plvoLs. '
A4 I combimation, a rotating armature
Chaving ventilating passages fovimed i it,
| and aoseries of movable fan blades carried Ly
| said armature for foreing o ventidating Huid
thiough said v entilating passages, said Dladoes
being arranged to be automeatl ally shif{od
by w veversal of rotation of said wrmatyre
<o that the fhuid currents produced by suid

tr the sane direction, regardless of the i-
rection of rotution of the araature. -

5. In combination, an armature of u dy-
| namo clectrie machine provided with venti-

in cach of soveral of suid passages, said fun
! bludes -being mounted on pivots and free Lo
i have alimited turning movement about said
!

lating passages, a pair of fan blades placed

5'5
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- fan blades v I travel through the armature

80

35

Fivuts, winl stops carried by said armature -

or limiting the. movement of
about suid pivots.

Iing

vane or vanes travel in the same direction

rection of rcetation of the lutter.

Y- A fan consisting of a rotatable member
having & transverse channel wider at one end
than the other, and a pair of blades pivoted
within the narrow end of suid channel and

m*mn%ed to be automatically oscilluted into
’ anc of two. positions, depending upon the
direction of rotation of the member, so as to
'furm a forwardly-inclined passigo through

the member for cach direction of rotation.
8. A fan consisting of a rotatable member
having a transverse channel wider at ono end
thun at the other, u pair of blades loosely
[ pivoted within said channel at the sides of
stop devices for

two operative positions in which they form
oppositely-inclined passages through said
mengdber, - - -
9.. A fan consisting of u rotatable momber
having a plurality of *transverse channels

F

-which are narrower ut one end then at the

in cach of said channels at the sidos of the
narrow end - thercof, and stop dovices be-
tween said member and said bludes for per-
mitting the blades to swing into eithor of

[ two operative positions, dependin g upon the
| direction of rotation of

of which  positions the biadoes. form: for-

6. In a dynamo clectric machine, a rotat-
armuture, and one or more movable
vanes carried therehy for generating cur-
rents for cooling sald armature, said vanes
| bemg automatically shifted by a reversal in .
| the direction - of rotation of said armature.
whereby the air currents genorated by said

| with respect to the armature with either di-

~other, a pair of blades loosely pivoted with- «

said fanblades
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the menber, in cach .
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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
having transverse channels und fan-blades | my hand this 20th day of December, 1902.
; pivoted within said channels and arranged | " OCHESTER M. SPALDING
substantially in the same plane of revolution | o I '
and to be automatically shifted upon re- |* Witnesses: 5
versal in the direction of rotation of-said Bensamin B. Hurry,
member so as to form forwardly-inclined HrLeN ORFORD. -
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