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To all whom it may concern:

Beit known that I,JAMES J. WOOD,a CitiZE‘:I%l
of the United States, residing at Fort Wayne,

in the county of Allen and State of Indiana,

have invented certain new and useful Im-

provements in Klectric Fans, of which the

following is a specification. - - . |

This invention relates to electric fans, and

is especially applicable to those of the pro-

peller type, in which the fan proper is driven

- directly from the motor-shaft.

In its preferred form my invention pfovides
a stationary support and a rotary support

~carrying the motor and which is adapted to
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rotate upon thestationarysuapport. Twofans,
preferably of the propeller type, are mounted

upon the motor-support, so that their reactive-
Pret-

thrusts impart rotation to the latter. _
erably the fan is balanced—that is to say, the
motor and its support are so proportionéed and

- mounted that their center of gravity is sub-
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stantially coincident with the axis of rotation
of the support, whereby the reactive thrusts
of the fans may rotate the motor-support with-
outobjectionable friction. - With asuspended
fan I prefer to direct the blast from each fan
downwardly to a greater or less degree, giving
the axis of rotation of each fan such a degree

of obliquity to the horizontal as will accom-

plish the desired result.

My invention also provides certain other

features of improvement relating to the con-

struction and mounting of the various parts |

of the fan, which will be hereinafter fully set
forth. - o |

Referring to the drawings, Figure 1 is an

elevation of a fan of the suspension type em-
bodying my present invention looking in the
direction of the arrow 1 in Fig. 3. Il1g. 21s
a vertical mid-section with the fans removed.
Fig. 3isa horizontal mid-section showing the
fans in plan. Fig. 4 is an elevation showing
my invention as applied to a desk-fan look-

ing in the direction of the arrow 4 in Fig. 6. !

Fig. 5 is a vertical section thereof on the line
5 5 of Fig. 6. Fig. 6 is a horizontal mid-sec-
tion of the same, showing the fans in plan;
and Fig. 7 is a similar view of a modification,
the fans being omitted.

The desk-fan of Tigs. 4, 5, 6, a

the simpler I will deseribe that first.

active thrusts of the fans.

casing and 1ts support.

~driver.

serew-plug ¢, Fig. .

As shown, I provide a suitable stationary
support or base A, which is adapted to rest
upon a horizontal surface and is preferably
formed with a-hollow interior, so that it may
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be utilized as a casing for the terminals, re-

sistance, (if required,) and other stationary

parts of the device. Upon the base 1s mount-

ed a rotary support B for the motor and fans,
which by preference, as shown, comprises &

closed casing formed of twohollow hemispher-
1 ical shells b b/, fixed together by belts or other-

wise. In operation the casing B is designed
to rotate about a vertical axis under the re-
In order that this
rotation may be as frictionless as possible, 1
preferably form a ball-bearing C’' between the
To effect this in the
construction shown, I form the casing B with

a neck C, whiceh fits down into the base and
which is preferably tubular, so as to afford a
convenient passage for the electric connec-

tions to the motor. The upper end of the
base A is formed with a grooved ball race
or cone a, and encircling.the neck C the
casing B is formed with a depending flange
¢, between which and the cone o the balls
are confined. The casing and its support
are held against separation by a collar K,
which is shown as serewing upon.the lower
end of the neck C and as bearing against

the underside of a suitable shoulder ¢, formed

on the base. The collar K may be fixed in
place by a set-screw ¢', a hole being formed
in the base to permit the insertion of a screw-
After the collar has been fixed In
place the hole may be closed by a suitable
This plug is capable
of being serewed in far enough to engage the
collar E in case it 18 desired to prevent rota-

tion of the casing B to cause the fans to de-

liver each a constant blast in one direction
or to retard the rotation of the casing B, as
desired.

Any sunitable motor may be employed, that
shown being of the ordinary type, and com-

prising the usual armature I, rotating in a
relatively stationary field, the field-magnet
comprising a frame H and coils H', as is com-
mon. The shaft fof the armature rotates in

nd 7 being { suitable bearings ¢ ¢', formed in the shells b
| D', (see Fig. 6,) and surrounding these bear-
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ings 1 provide suitable oil-chambers £ /', | themaximumspacerequired fortiheoperation

which are formed partly in the shell b and
partly in 0.

I prefer to provide two oppositely-arranged
fans D D', which are mounted upon shafts d
d', rotating in bearings formed in or carried
by the support or casing B. The fan-shafts
are geared to the motor-shaft, preferably on
opposite sides of the latter, or where but one
fan is used at one side of said motor-shaft, so
that the thrusts of the fans act against the
support B in directions out of line with or

tangential to the axis of rotation of the latter, |

so as to rotate the support. I prefer to use
helical gears for driving the fan-shafts from
the armature-shaflt. The column of air pro-
duced by each fan moves with a twisting
movement as well as a forward movement.
In order that the direction of movement of
the air produced by one fan shall be main-
talned by the other, it is necessary that the
twisting effect of the two fans be in the same
direction—that is to say, they should both ro-
tate in the same direction as you face them.
Otherwise the two fans as they suceceed each
other 1n position destroy in a large measure
the movement of the column of air set up by
each other. I have found that unless the
two fans rotate in the same direction as yon
face them much better results are obtained
when butone fanisused. Inorder toaccom-
plish this result and maintain the fan-shafts
In substantially the same plane as the arma-
ture-shatt, it 18 practically essential that heli-
cal gears be used. The same result can be
accomplished by bevel-gears, but is much
more complicated. Ateachendof thearma-
ture-shatt, therefore, I fix a helical gear =,
which gearsrotate within the oil-chamber and
engage corresponding gears k, Fig. 4, on the
fan-shafts. |

Thefans D and D' have theirbladesinclined
in the same direction, and consequently ro-
tate 1n the same direction as one faces them,
or in opposite directions in plan, as shown by
the arrowsin FKig. 6. Both gearsk areon the
under side of the gears 7, and consequently

the teeth of the latter incline in opposite di-

rections, whereby the reactions against the
armature-shatt balance each other and pre-
vent any end thrust thereof. The bearings
7 of the fan-shafts are preferably integral
with the lower shell b of the casing, as shown.

I'ig. 7 shows a modification of my fan in

which bevel-gears are used instead of helical
gears. The bevel-gears v" and &' on the ar-

mature and fan shafts, respectively, produce
rotation of the latter in opposite directions
as one faces them. In order toobtain a blast

of air in the direction away from the motor,

the inclinations of the blades of the different
tans will be in oppositedirections. The fan-
shatts rotate within bearings 7', which arein-
clined toward the armature-shaft and are
formed partly in each of the shells of the cas-
ing. Bythisarrangement the fansare brought

closer toward the center of the casing, so that |

of the fan is reduced.

My invention providesin its preferred form
a fan which 1s practically balanced—that is
to say, the construction and arrangement are
such that the center of gravity of the motor-
casing and its supported parts falls within the
bearing C', preferably as nearly coincident as
possible with the axis of rotation of the cas-

ing. The advantages of such balancing are
apparent. To effect this it is desirable that

the motor, its casing and fans, should be sym-
metrically constructed and arranged. The
motor is hence mounted centrally in the cas-
ing, and the fans, with their shafts and bear-
ings,correspond with eachotherin size,weight,
and relative arrangement.

For mounting the motor firmly and center-
ing the armature-shaft accurately I use the
construction described and claimed In my ap-
plication for patent for improved construec-
tion of electric motors filed April 23, 1900, Se-
rial No. 13,807. In this construction, [/ and
[" are lugs or webs on the inside of one of the
shells,and between which is a filling M, of Bab-
bitt metal or the like, which has been molded
in place around the field-magnet frame, as
shown. Passing through the end of the op-
posite shell is a sef-screw 0% which prevents
the frame from jarring free from its mount-
ing. _

The electric connections to the fan may be
made In any suitable way. As shown, the

support A has fixed within it a plate of insu-

lating material J, in which are fixed the usunal
binding-screws m m', to which are fastened
suitable spring-arms n n'. The support or
casing BB carries a cylindrical block of insu-
lating material K, which latter has fixed on
it suitable conduecting-rings &' i*, which are
so located as to make contact with the spring-
arms . n'. Suitable wires 0 0o’ pass through
the insulating-block I{ and are connected to
the rings /" and k?, respectively. These wires
then pass upwardly through the tubular neck
C tothe motor. Theusual motor connections
are not shown. In those cases in which it is
desired to introduce a resistance - coil this
may be done, as shown at L, Fig. 5, the plate

J forming aconvenient mounting for the coil.

In Figs. 1 to 3 1 show my invention in its
preferred form as applied to a suspended fan.
1'he construction in the main is similar to
that of I'igs. 4 to 6. The support A in this
construction is formed as a hollow body com-
prising two shells a’ a?, preferably hemispher-
ical, adapted to besuspended in any suitable
manner—as, for instance, by a base A’ and
neck A= as shown in Fig. 1—and is neces-
sarily arranged above the rotary motor-cas-
ing or support B. The neck C cf the casing
I3 is formed upon the shell 4, which in this
construction is the upper shell, and thisneck
extends upwardly within the support A, with-

in which it is held by the collar or sleeve E,

as in Fig. 5, In the present instance, how-
over, the weight of the casing I3 is supported
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| by the collar, the balls of the bearing C' be-

ing confined between the flat under side of
this collar and a grooved ball-race a®, formed
| | By using a
bearing member (the collar in the present
case) whose bearing-face is flat I reduce the
friction to a minimum, a very important fea-
ture and one which makes it possible to ro-

tate the rotary casing with a very slight move-

10

ment of the fans. The use of a grooved bear-
ing-face on the opposite member prevents
lateral displacement of the balls. A suit-

able set-serew ¢/, passing through the collar

20

30

35

40

50

55

6o

“but opposite direction.

E, holds the latter firmly in place upon the
neck C, as before. The binding-studs m m’
are shown as screwed directly into the upper
shell a?of the support A, and the spring-arms
n n' are also fixed to these studs and are
bent upwardly to engage the sleeves &' 2
which are carried, as before, by the block K.

When my invention isapplied to a suspend-
ed fan, I prefer to mount the fans so that
they shall deliver a downward blast, while at
the same time causing the motor-casing to ro-
tate. This is done, as shown, by mounting
the fan-shafts so that they extend obliquely

‘to the horizontal, while still reacting against

the motor-casing at a point out of line with
its axis. This feature of my invention is
clearly shown in Figs. 1 and 3, wherein the
axes of rotation of the fans extend at an ob-
lique angle of about thirty degrees to the hori-
zontal. The fans are geared to the motor-
shaft in the samemanner as before described,
as best seen in Figs. 2 and 3.

The principles which cause and govern the
rotation of the motor about its vertical axis
are most easily understood by considering the
action of the blades on the air as resolved
into two components—one a wedging action
or effeet in the direction of the fan-shafts
and the other a paddle-wheel action or effect
in a plane perpendicular to the fan-shafts—
each of these components being of course ac-
companied by a reaction of equal magnitude
The first reaction—
namely, that developed by the wedging ac-
tion of the blades—is in the line of the fan-
shafts and opposite in direction to the move-
ment of the propelled columns of air. Since
the movement of the air column is always in

thesame direction,the rotative effect upon the

motor which is produced by the wedging reac-
tion is always in the same direction, regard-
less of the direction of rotation of the blades.
The second force is a paddle-wheel effect, due
to the rotation of the blades, and is perpen-
dicular to the fan-shaft. Asshownin Fig. 6,

the upper blade of the fan D’ produces a re-

action z and the lower blade a similar reac-

tion &’ of equal force and in the same line of

action. Their rotative effects about the ver-
tical axis are therefore equal and being in op-

posite directions neutralize each other. T'his,

however, is true only when the fan-shafts are
horizontal. Where the fan-shafts are in-
clined, the effect is quite different. In Kig.

|

3, for emmple,- y and y' are the reactions of
the uppermost and lowermost blades equal

and opposite in direction, but the line of ac-
tion of the former being at a perpendicular
distance z from the vertical axisand thatof the
latter at a much shorter distance z’. There-
sultant of the two will therefore be a strong
rotative effect about the vertical axis in the
direction of the forecey. Thisprineiple isutil-
ized by me to secure a desired. slowness of ro-

‘tation aboutthe vertical axis. If thetwo—the

wedging reaction and the paddle-wheel reac-
tion—were in the same direction, the casing
would revolve too rapidly on its vertical axis.

ward with a greater force than that with which
they propel the air forward.  If there were
no paddle-wheel reaction, the fans would still
not have time to start a ecolumn of air in mo-
tion before being themselves forced rear-

wardly to a succeeding position. By oppos-

ing these two reactionsto each other, however,
the casing resists the rearward forces,so as to
revolve slowly, and the individual fans have
a purchase by which they can push the air for-
ward without being themselves pushed back-

ward with equal force. Fig. 3 shows suchan

arrangement, the arrow Y showing the direc-
tion and force of rotation due tothe algebraic
sum of the reactions ¥ and y' and the arrow
X showing the direction and force of rotation
due to the wedging reactions. The force X 1s
designed to be a little greater than the force
Y, giving a resultant slow rotation in the di-
rection of X.- ' -

I believe myself to be the first to make a
practical utilization of the paddle-wheel re-
action referred to for affecting (either by pro-
ducing or regulating) the bodily movement of
a wedging or ‘‘propeller” fan. o

I mount the field-magnet frame in the mo-
tor casing or support B in the same manner as
that described with reference to Figs. 5 to 7,
except that theshell b, in which thelugsl/ are
formed, isinverted. The field-magnetis thus
fixed at its upper side instead of at its lower
side, as before described. The set-screw b*
will heuce pass through the shell " at its un-
der side, as shown in Fig. 2. A set-screw ¢
may be also provided in the construction of
fan shown in Figs. 1 to 3 in case it may ever
be desired to fix the casing B against rotation
relatively to the support A, so that each fan
shall deliver a constant blast in one direction.
In some cases it may be desirable to remove

one of the fans, so that a single blast is de-

livered. |

While I prefer that the supports A and B

_shlould“each be formed as a casing, it will be

understood that this is not essential to my

‘invention, it being only necessary that the
‘fans should be mounted upon any suitable

support or frame in such manner that they
may bodily revolve around a fixed support

‘while rotating upon their own axes.
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being, of course, within the invention to turn |

the structure into any desired position, so
that the axis of rotation of the rotary support
may extend in any convenient direction.

I claim as my invention the following-de-
fined novel features substantially as herein-
before specified, namely:

1. In an electric fan, the combination with
a single electromotor, of a support mounted
to rotate upon a vertical axis, and two fans
both driven from said motor mounted to ro-
tate upon axes on opposite sides of said ver-
tical axis and tangential thereto so as to ro-
tate said support.

2. In an electric fan, the combination with
a single electromotor, of a support mounted
to rotate upon a vertical axis, and two fans
both driven from said motor mounted to ro-
tate upon axes on opposite sides of said ver-
tical axis and tangential thereto so as to ro-
tate said support, said fans being rotated in
the same direction as you face them.

3. In an electric fan the combination of a
motor, a support adapted to rotate about an
axis, a shaft rotated by said motor and hav-
ing a gearateachend, and two fans mounted
on shafts on opposite sides of said axis and

each having a gearatitsinnerend, one mesh- |

ing with the gear at one end of said motor-
shaft, and the other meshing with the gear
at the other end of said shaft, said motor and
shafts being situated upon said support.

4. In an electric fan, the combination of a
stationary support, a rotary support mounted
thereon, a motor, a shaft rotated by said mo-
tor, having a gear at each end, and two fans
mounted on shafts on opposite sides of said
axis and each havinga gear at its inner end,
one meshing with the gear at one end of said
motor-shaft, and the other meshing with the
gear at the other end of said shaft, said mo-

tor and shafts being situated upon said ro- |

tary support.
5. In an electric fan the combination of a

motor, a support adapted to rotate about an |

axis, a shaft rotated by said motor and hav-
ing a helical gear at each end, and two fans
mounted on shafts on opposite sides of said
axis, and each having a helical gear at its in-
ner end, the one meshing with the gear at
one end of sald motor-shaft, and the other
meshing with the gear at the other end of
sald shaft, said motor and shafts being situ-
ated upon said support. -

6. In an electric fan the combination of a
motor, a support adapted to rotate about an
axis, a shaft rotated by said motor and hav-
Ing a helical gear at each end, and two fans
mounted on shafts on opposite sides of said
axis, and each having a helical gear atits in-
ner end, the one meshing with the gear at one
end of said motor-shaft, and the other mesh-
ing with the gear at the other end of said
shaft, the teeth of.the gears on said motor-
shaft being inclined in opposite directions,
sald motor and shafts being situated upon
sald support.

607,588

7. Thecombination with asupport mounted
torotate about a vertical axis, of a fan mount-
ed in bearings in said support so that it ro-
tates on an axis oblique to the horizontal and
on one side of said vertical axis and tangen-
tial thereto so as to rotate said support, and
means for rotating said fan.

3. Thecombination with asupport mounted
to rotateabouta vertical axis, of a fan mount-
ed In bearings in said support so that it ro-
tates on an axis oblique to the horizontal and
on one side of said vertical axis and tangen-

‘tial theretoso as to rotate said support, and

means for rotating said fan, the reaction due
to the paddle-wheel effect of the blades be-
1ng opposite to that due to the wedging ac-
tion thereof.

9. Thecombination with asupport mounted
to rotate about a vertical axis, and an electro-

motor carried thereby, of afan receiving mo-
tion from said motor and mounted on said
support to rotate upon an axis extended ob-

liquely to the horizontal and on one side of
said vertical axis and tangential thereto so
as to rotate said support.

10. Inan electric fan, the combination with
a motor of asupport mounted to rotate upon
a vertical axis, and two fans mounted to ro-
tate upon axes arranged on opposite sides of
the axis of said supportand tangential thereto
so as to rotate said support, the axes of rota-
tion of said fans being extended obliquely to
the horizontal.

11. Inanelectric fan, the combination with
a motor of a support mounted to rotate upon
a vertical axis, and two fans mounted to ro-
tate on axes arranged on opposite sides of the
ax1s of said support and tangential thereto
S0 as to rotate said support, the axes of rota-
tion of said fans being extended obliquely to
the horizontal, and said fans being arranged
to rotate in the same direction as you face
them. |

12. An electric fan comprising a support
adapted torotate abouta vertical axis, a motor
mounted upon said support, a shaft rotated
by said motor and having a helical gear at
each end, and two fans mounted on shafts ex-
tended angularly to said motor-shaft, and
each having a helical gear atits innerend, the
one meshing with the gear at one end of said
motor-shaft, and the other meshing with the
gear at the other end of said shaft, said fan-
shafts extended downwardly in an oblique
direction, whereby a downward blast is de-
livered by each of said fans, and the sup-
portis caused to rotate by the reactive thrusts
of said fans.

13. In an electrie fan, the combination with
a stationary casing, of a rotary motor-casing,
sald stationary casing comprising a pair of
shells one of which supports said rotary cas-
ing and the other of which carries contact-
arms for conveying the current to said rotary
casing.

14. In an electric fan, the combination with

| astationary casing comprising a pair of shells
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o’ and a2, of a rotary motor-casing having a | ed to rotate upon a vertical axis, of two fans

neck extending within the stationary casing,
a collar on said neck supported by a ball-
bearing in:said shell o', and conduectors in
said neck adapted to contact with contact-
arms carried by said shell a2 |

- 15. Thecombination with asupport mount-
ed to rotate upon a vertical axis, of a fan
mounted to rotate upon an axis on one side
of said vertical axis and tangential thereto
so as to rotate said support by a wedging re-
action, the axis of rotation of said fan being

oblique to the horizontal, and means for ro- |
tating said fan in a direction to produce a |
paddle-wheel reaction opposed to said wedg-
ing reaction, | o

16. The combination with a support mount-

mounted to rotate upon axes on opposite sides
of said vertical axis and tangential thereto
so as to rotate said suppott by a wedging re-

| action, the axes of rotation of said fans being

oblique to the horizontal, and means for ro-

tating said fans in a direction to produce a

paddle-wheel reaction opposed to said wedg-
ing reaction. |
In witness whereof I have hereunto signed

my name in the presence of two subscribing

wibnesses.

JAMES J. WOOD.

Witnesses:
- F. 5. HUNTING,
L. M. PROVINES.
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