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1o all whom it may concerw:

Be it known that I, JAMES J. WO0OD, a citi-
zen of the United States, residing at Fort
Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-

ful Improvements in Fans, of which the fol-

lowing is a specification.

My invention aims to provide animproved
electric fan, of which the support rotates on
an axis and which propels a column of airin
a direction oblique to said axis, and espe-
cially to provide a fan of the type specified

which acts to produce in the most direct man-

ner the results aimed at and which there-
fore requires a4 minimum amount of current
for its operation and which is compact and
simple in construction. |

This application is in part a division of
my application, Serial No. 48,846, filed Feb-
ruary 25, 1901, but presenting certain im-
provements thereon in the manner of sus-
pending the motor. |

Referring to the accompanying drawings,
illustrating an embodiment of my invention,
Figure 1 is a diametric vertical section
through the motor and the means for attach-
ing 1t to the main support, the fan proper be-
ing shown in side elevation. Kig., 21s a sec-
Kig. 318 a sec-

tion on the line 3 3 of Fig. 1. .

The principal feature of my improved fan
is the arrangement of the parts whereby I se-
cure the most direet and therefore the most
efficient application of the motive force to
the production of a rotary movement of the
support. Forthispurposeasupportinwhich
the fan (and preferably the motor also) is
immediately mounted is arranged to permit
a rotary motion about an axis, and the axis
of rotation of the fan itself is oblique to the
axis of the support, said obliquity alone et-
fecting the rotation of the immediate support
of the fan about its axis according to a prin-
ciple of operation newly discovered by me
and explained more fully hereinafter. The
immediate support of the fan 1s in turn sup-
portedinarelativelystationarycasingorother
support carrying the motor-circuit terminals,
and which is preferably designed to be con-
nected by a flexible connection with an ordi-
nary incandescence-lamp socket.

(No model.)
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- Referring to the drawings, A indicates &
suitable immediate support for a fan B of the
ordinary ‘“propeller” type and which support
isadapted to rotate about an axis C, shown as
vertical in the present case, but which may
bearranged in any desired direction,while the
fan itself rotates about an axis D oblique to

the axis of the support. A suitable stationary

support is shown at E. By reason of the fact
that the fan-blades I3’ B* B° B* are oblique to
their plane of rotation, as shown, theirmove-
ment exerts a foree in a direction perpendicu-

lar to the fan-shaft, (disregarding for present.

purposes that they produce also a force par-
allel to the direction of the fan-shaft.) This

force perpendicular to the fan-shaft I term a

‘““paddle-wheel” effect, because it 1s of the

same nature as that produced by a paddle-

wheel—that is, a wheel having blades lyingin
axial planes. Thisforce exerted by the mov-
ing blades upon the air produces a reaction of
equal intensity and in the opposite direction,
which therefore is also perpendicular to the
direction of the fan shaft or axis of rotation.
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It is this reaction transmitted to the support

A which causes the desired rotation of the
same aboutits vertical axis, as hereinafter ex-
plained. For each of the blades this reac-
tion is constant and equal in amount always

tation. The point of .application of the re-
action and the direction thereof forthe blades
B’ and B? are approximately indicated at R’
and R3, Fig. 2. The perpendicular distance
or the moment-arm of the reaction R’ from
the axis of rotation of the support is indi-

cated at 7' and that of the reaction R® at °.

The moment of the forece R'—that is to say,
its tendency to produce rotation of the fan
and the support A about the axis of the sup-

port—1is the product of the force R' by its mo-

ment-arm 7'. The direction and amount of
the rotative tendency is indicated by the ar-
row X'.
R3or its tendency to produce rotation about
the axis of the supportis equal to the product

Similarly the moment of the force

8c
for the same dimensions and velocity of ro-
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of the force into the moment-arm 47, its di-

rection and amount being shown by the ar-
row X3 'Thesetwoopposing rotary moments

X' and X3® will be in proportion to the mo-
ment-arms ' and ¥°, since the reactions R
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~and R°are equal, and the resultant of the! The fan may be permanently attached to
- two rotary forces will be a rotation of the | a celling or chandelier or to a standard suit-
partsin the direction of the arrow X’ at arate | able for placing on desks and tables; but I 7o
depending upon the difference hetween X’ prefer o make it detachable from its sup-
5 X° whichinturn depends obviously upon the | port and to adapt it for connection to the or-
degree of inclination of the fan-shaft A’. dinary incandescence-lamp socketsat present
The reactions on the blades B2and B* will | inuse. For this purpose I propose to provide
be equal and opposite in direction to each | a head H or any other head of the form com- 75
other and being at equal perpendicular dis- | mon on incandescence lamps, so that it may
o tances from the axis of rotation of the sup- | be easily attached to or detached from ordi-
port will neutralize each other and will have nary sockets, such as I, carried from the
no rotative eftect. I thussecure by the most ceiling, wall, chandelier, or the like. This
direct application of the power and without | head is preferably connected with the station- 8o
| any extraneous means the desired rotary ef- ary support of the fan proper, E, by means of
15 tect'about the axis of the support, utilizing | a flexible connection—as, for example, by util- 3
for this purpose the paddle-wheel effect,which | izing the usual electric wires L both for the A
In previous fans has existed merely as a hin- | mechanieal and electrical connection of the -
~drance to the rotation of the fan on its axis parts K and H. The purpose of this flexible 8s
‘Without any accompanying useful effect to | connection is to prevent the transmission to
20 make up for the loss of power. The column the socket K of any vibrations which occur
of air receives the desired forward movement by reason of the movement of the rotary sup-
in a straight line and with the full force due port A, which vibrations might cause a dis-
to the rotation of the fan on its axis, since | agreeable humming noise. Yo
- there is no obstruction to such movement., My improved fan may also be adapted for R
25 Lhe support A may consist of a palr of | use asa fixed fan, in which case the rotatable |
shells A" A?, the meeting edges being in a | support A may be adapted for clamping to
~ Pplane transverse to the axis of rotation D of | the fixed support K by any suitable mechan-
the fan. The shell A’ is provided with a tu- | ism. A convenient means for this purpose gs
. bular extension A? for supporting it rota- comprises a set-screw S, Fig. 1, passing
30 tivelyin the stationary support K, which pref- | through the lower part of the fixed support
erably consists of a pairof shells E' E2. The | E and bearing against the neck A2 of the ro-
rotary support A is suspended, preferably,by | tary support. The rotary support may first
- means of a collar A%, carried by a ball-bear- | be set to point in any desired direction and 1oo h
Ing on an upward projection within the shell | then the screw S tightened to hold it there. '“
35 K. The connecting-wires are attached to the - It will be obvious that the construction
shell ¢, and by means of sunitable terminals | shown is capable of considerable modifica-
the current is carried from said shell down tion both in the details and in the arrange-
through the neck A?® to the motor within the | ment of the parts without departure from the 1os

rotary support A, as shown. spirit of my invention.
40 It issometimes advisable to em ploy a brake What I claim is— | | | |
in order to prevent too rapid rotation about 1. The combination with a support mount- A

the axis of the support for the following rea- | ed to rotate on an axis, of means for rotating
~sons: If the support revolve on its axis at a | said support consisting of a fan mounted on 110
very rapid rate, it imparts but a slight for- | said support on a shaft oblique to said axis,

45 ward movement of the air in the direction of | the exit from sald fan being substantially un-

- the fan-shaft, since it does not stand in any | obstructed and the obliquity of said fan-shaft.
one position more than a short instant of | alone causing the rotation of said support.
time, not long enough to give the necessary 2. The combination with a support mount- rrs;
impulse to theair. Thus its actual efficiency | ed to rotate on an axis, of means for rotatin o
50 as a propeller-fan is reduced by a too-rapid | said support consisting of a fan mounted on
- rotation on the axis of the support. With | said su pport on a shaft oblique to and inter- -
the inclination of the fan-shaft shown I find secting said axis, the exit from said fan be-
the efficiency to be substantially at a maxi- ing substantially unobstructed and the ob- r2o
mum when it revolves at about three revolu- liquity of said fan-shaft alone causing the ro-
55 tions per minute on the axis of the support, | tation of said support. | |
~and thatif the apparatus revolve around suech 3. The combination with a support mount-
ax1s more than five or six times a minute the | ed to rotate on an axis, of a fan mounted on :;
eificiency falls off quite fast. A convenient | said support on a shaft oblique to said axis, r2g
means for braking the apparatus is to pro- { means for rotating said fan whereby said sup-

6o vide a spring G, attached to the stationary | port is rotated on its axis, ahd means for con- _
support B, and bearing at its free end on the trolling the speed of rotation of said support . &
collar A* or any othersuitable part of the ro- { on its axis. o
tary support A. By attaching the same to] 4. The combination with a support mount- 13c
the shell E?, as shown, it is possible to adjust | ed to rotate on an axis, of a fan mounted on

65 the pressure by serewing the two shells B B2 | said support on a shaft oblique to said axis,
together or apart. The brake is preterably | means for rotating said fan whereby said sSup-

provided with a piece of felt at its free end. | port 1s rotated on its axis, and a brake for

Ly
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retarding the rotation of said support on its | shell E' carrying the rotary casing, and a shell

axis. E?carrying a brake adapted to bear upon the 15
5. The eombination with a support mount- | rotary casing, and means for giving sald

ed to rotate on an axis, of a fan mounted on | shells a movement toward or away from each

5 s said support on a shaft oblique to said axis, | othersoasto adjust the pressure of said brake
means for rotating said fan whereby said sup- | on said rotary casing. - - g
port is rotated on its axis, a brake for retard- In witness whereof I have hereunto signed 2o

ing the rotation of said support, and means | my name in the presence of two subseribing
for adjusting said brake so as to control the | witnesses. |

10 speed of rotation of said support on its axis. JAMES J. WOOD.
6. The combination with a rotary motor- Witnesses: | | o
casing, of a stationary casing supporting it, |- ARTHUR L. HADLEY,

said stationary casing being composed of a

FRED S. HUNTING.
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