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Application filed July 20,1889, Serial No. 724,523

(Mo modal.)

To all whom it may concern:
Be it known that I, GEORGE A. TOWER, a
citizen of the United States, residing at Rich-
- mound, county of Henrico, State of Virginia,
5 have invented certain new and useful Im-
provements in Electriec Motors for IFans, &e.,
of which the following 1s a specification, refer-
ence being had therein to the accompanying
drawings, in which

10 I‘wme 1is a vertical sectional view of the
motm I'ig. 2, a detall perspective of the field-
maﬂ‘net the coll being removed ; Big. 3, a plan
in detail of one of the ﬁeldﬂmagnet sectlons;
Ifigs. 4, 5, 6, and 7, detail views of the -eom-

15 mutator in various stages of completion, and
Kigs. 8 and 9 detall sections showing slight
modifications of the field-magnet poles.

The object of the invention is to provide a
simple,compact, and efficient motor especially

20 adapted for cooling-fans of the class employ-
ing horizontal fan-blades and suspended from
the ceiling, special provision being made for
thorough lubrication and for detaching or
separating the various parts for ready exami-

25 nation and repair, as more fully hereinafter
set forth.

In the drawings, a designates the vertical
suspending-tube, having attached to its lower
end by a screw-coupling 6 an extension c,

3o which forms the bearing for the sleeve-shaft
d of the horizontal armature-carrier ¢, this
carrier being provided with a series of ladml
arms 7, to the outer ends of which is secured
the depending ring armature ¢g. 'The hub £

35 of the carrier e fits the tubular shaft ¢ and is
removably secured thereto by a set-screw 7,
this set-serew permitting vertical adjustment
of the carrier on the shaft and the shaft ex-
tending up through the carrier to near the

40 coupling b in order that the bearing of the
shaft on the supporting-tube will be coex-
tensive with the length of the shaft, this ex-
tensive bearing-surface contributing to sta-
bility and economy in wear.

45 Thecoupling b carries radial arms, attached
to which are the commutator-brushes, which
bear upon the upper faces of a circular series
of commutator-sections %, fastened to an in-
sulating-plate [, which latteris fastened down

so upon the upper face of the carrier e. 'The

sections of the commutator are connected, a¢

| usual, by wires m to the respective sections

of the rotating armature, the ends of these
wires passing in between the plate [ and the
carrier e and connected to one or both the at- 55
taching-rivets . of the sections. The arma-
ture-carrieralsocarries a series of radial arms
0, provided with the usual sockets for the fan-

blades.

The stationary field-magnet is clamped to 60
the lower end of central tube ¢ by a nut p,
being thereby inclosed within the armature
and being readily removable independently
of the same. It consistsof asingle coil g and
two metal castings 7, secured removably to- 65
gether on the horizontal line s by vertical
screwsf. The lower section consists of a ver-
tical eylindrical cup w, having an opening in
its bottom for the passage of the supporting-
tube ¢ and hm*inﬂ its upper end open, an arm %o
or projection 1" being formed integral with
this cup at one side of its lower end, “this arm
extending horizontally outward and v pward,
telminating about on a level with the upper
edge of the armature, the upward-turned por- 75
tlon of said arm 1)emﬂ curved horizontally to
conform to the curvature of the armature and
field-coil and the coil lying between this up-
turned portion and the cup or central part.
The other section of the field-magnet consists 8o
of an open ring v, fastened down upon the up-
per end of the Cy clindrical part « by means of
sald serews z‘ and having formed integral with
it an arm @', extending radially outwmd in
the opposﬁe direction from the arm «' and 8z
then downward, terminating about on the
level of the lower edee of the coil, the de-
pending part being curved to conform to the
curvature of the ar ‘mature and field-coil. The
field-coil surrounds the central cylindrical go
part and is partly surrounded itself by the
curved portions of arms @' and o', whereby
said curved parts of the arms are made to
form the pole-pieces as well as to serve to
support and confine the field-coil. 1t will be g5
observed that the open eylindrical partof the
neutral metal of the field-magnet is thereby
utilized to form an oil-cup of eonsidel'able Ca-
pacity, which is a valuable feature in sus-
pended motors. It willalso be observed that 1oo

the lower end of the tubular shaft d extends
| into the oil-cup, preferably resting upon a
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fiber washer, which in turn rests upon the
bottom of the cup, whereby the shaft will be
constantly lubricated. The hub 7 of the car-

rier preferably dependsinto the oil-cupa short

distance and has its lower edge beveled down-
ward and outward, so that any oil that may
creep up the outel surtace of the shaft will
be caused to drip back again into the cup or
be thrown against the E;IdG wall thereof.

The (3011(111et111g -wires are passed down the
suspending-tube ¢ and ¢ to the switch «, se-
cured to the lower end of the tube below the
nut ¢, the wires to the commutator-brushes
passing out through openings in the coup-
ling 0.

The method of manufacturing the commu-
tator is as follows: A ring with its upper face
carefully planed is first fastened to the insu-
lating-plate [ by means of rivets 7, formed
integral with the ring, a pair of these rivets
bemn provided for each section of the arma-
ture. When these rivets are all headed, the
ring is sawed through radially to the mufaee
of the sulating- plat.e between each radial
pair of rivets, thus insulating all the sections
from each other by preserving their true eir-
cularalinement. This methodof making the
commutator 1s very simple and results in an
exceedingly accurate device.

T'o {ill the spaces between the sections k& of
the commutator, I drive therein sheets of in-
sulating material &, such as mica soaked in
shellac thereby excluding eorease and dirt
from said spaces.

it will be observed that the essential fea-
ture lies in the peeulmr manner of forming
thefield-magnets.- Thisconstruetion notonl)
enables a vertical oil- cup to be formed di-
rectly in the bodyof the magnet, where it will
be out of the way, as well as in 110511:1011 to re-
ceive the lower end of the armature-shaft and
constantly and automatically lubricate the
same, but will also permit the use of a suffi-
elentlylonﬂ bearing for the armature-shaft to
properly steady the fans without increasing
the depth or vertical thickness of the motor
to an undue extent. This horizontal com-
pactness 1s obviously very desirable in sus-
pended fans, it being a feature constantly
sought for by malkers of electric fans. To
furthel diminish the vertical diameter of the
apparatus, the field-coil is inclined to the axis
of the armature; but to this feature I lay no
claim, as it is old in the art.

It is obvious that this motor may be used
for driving other devices than fans and also
that it may be used as a generator. It will
be understood also that the oil-cup would De
equally effectiveif it were bronghtdown lower
by extending the lower castmn downward;
but since it adds to the compflctness of the
machine to locate it in the position shown I
prefer it in that position. It will be further

obvious that the pole-pieces ' and v' may be
extended so as to surround orpar tly surr ound
as shown at z in Fig, 9, |

the armature-coil, a

636,087

whereitextends outward underthe lowerside
ot the coll, oratyin If1g. 8, where it embraces
not only the under side, but extends up upon
the outside of the coil. This, it is thought,
will increase the effectiveness of the motor

without materially inereasing its size or

welght.

Having thus fully deseribed my invention,
what I ¢laim, and desire to secure by Letters
Patent, is—

1. A vertical support, a stationary field-
magnetattached theretoand having its upper
side recessed to form an oil-cup around said
support, satd support extending downward
into the oil-cup, an armature-carrier carrying
an armature and a tubular shaft, this shaft
embracing said central support and extend-
ing down into the oil-cup.

2. In combination with & central support,
afield-magnet having a central oil-cup formed
in its upperside, around said central support,
a tubularshaft surrounding said central sup-
port and extending into the oil-cup, an arma-
ture-carrier secured to said tubular shaft
above the oil-cup and provided with a hub
depending into the oil-cup, said hub being
adapted to stop the upflowing oil and throw
16 against the sides of the cup, an armature,
and commutator devices.

5. In combination with a central support,
afield-magnethaving acentral oil-cup formed
in 1ts upperside, around said central support,
a tubular shaft surrounding said central sup-
port and extending intothe oil-cup, an arma-
ture - carrier secured to said tubular shaft
above the oil-cup and provided with a huab
depending into the oil-cup, said hub having
its lowerend beveled downward and outward,
an armature, and commutator devices.

4. In an electric motor, the combination of
a central suapport, carrying commutator-
brushes, a stationary field-magnet having an
otl-cuap formed in the upper side of its body
portion around the central support, said mag-
net being provided with a horizontal coil sur-
rounding sald cup portion, said cup portion
being provided with radial arms carrying
pole-pieces, a plate carrying a commutator
and a ring armature, the latter surrounding
the field-magnet, a tubular shaft carrying
sald plate and surrounding the central sup-
port and depending into the oil-cup.

5. In an electric motor or generator, the
combination of a support, a ring armature, a
commutator and a field-magnet having an oil-
cup formed in its upper side and pole-picces
extended to embrace two or more sides of the
ring armature, as and for the purposes sef
forth.

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this 15th day of July, 1899.

GRORGE A, TOWER.

Witnesses :
R. B. BowE,
T, 1. IHHARRIS,
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