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This invention relates in general to dynamo-
electric machines, and it has more particular
relation fo such machines of the ventilated type
as are designed or intended for use in dust or
lint laden atmospheres, as in the case of motors
for operation in textile mills, where the lint in
the air drawn over the parts of the motor struc-
ture clogs the ventilating passages and builds
up a coating on parts of the moctor structure,
which interferes with the ready dissipation of
heat from these parts to the ventilating air.

The matter of maintaining dynamo-electric
machines, particularly electric motors, ordinarily
of the induction type, used for driving machinery
in textile mills and like plants, where the air
contains a considerable amount of lint or dust,
in a clean and relatively cool operating condi-
tion without excessive maintenance expense and
inconvenience, has long been a considerable
problem. In order to maintain an ordinary ven-
tilated motor in efficient operating condition
under such circumstances, it must be taken out
of service at frequent intervals to permit a thor-
ough cleaning and removal of sccumulated lint
and dust; and this operation, in addition to being
a decided inconvenience and often resulting in
rendering the driven machinery idle, is a con-
siderable item of maintenance expense.

The present invention contemplates a design
and construction of dvnamo-electric machine of
the ventilated type, wherein effective provisions
are made for preventing or inhibiting the lodging
of particles of lint or dust from the stream of
ventilating air upon parts of the motor with

= whieh the moving current of ventilating air con-

tacts and wherein ready inspection and access
to the ventilating passages and parts of the
motor, without removal of the machine from
service, is permitted. And through the present
invention, it is possible to secure these desirable
results with a design and a construction of ma-
chine which is extremesly simple and which per-
mits ready assembling and disassembling of the
motor, and through which, because of the sub-
stantial freedom of obstructions in the ventilat-
ing passages, the machine is practically self-
cleaning during regular service, by reason of the
forced passage therethrough of 2 substantially
uncbstructed fiow of air.

Certain advantages of the present invention
are secured by independently supporting the
stator and rotor of the machine on the machine
base, and by providing a form of support for
the stator which insures a large area of ven-
tilating space about the stator, and particularly

1937, Serial Neo. 130,025
(Cl. 171—252)

about the lower portion thereof, where great
liability to obstruction of air passages by lint and
dust has heretofore existed in prior designs, with
minimum obstruction to the fiow of ventilating
air and minimum tendency to.catch and hold
particles of lint or dust, and in providing end
closures of a character that insure maximum fa-
cility for inspection and cleaning of the machine
while in service and for ready disassembly of
the machine. .

It is an object of the present invention to pro-
vide a dynamo-electric machine of the ventilated
type of improved design and construction and
embodying features facilitating effective cool-
ing of the machine and maintaining it in clean
condition in service.

It is a further object of the present invention
to provide an improved design and construction
of dynamo-electric machine of the ventilated
type providing minimum obstruction to the pas-
sage of ventilating air across heated surfaces of
the stator of the machine and the discharge of
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heated air therefrom, and maximum ready ac-

cessibility to interior parts of the machine.

It is a further object of the present invention
to provide an improved design and construction
of dynamo-electric machine  of the ventilated
type embodying a stator element removably sup-
ported only at spaced points on a base and end
housings supported on the base independently
of the stator, providing ventilating air passages
across the entire periphery of the stator élement
with. minimum- obstruction to the flow of the
ventilating air.

The above and other objects and advantages -

attained through the present invention will be
apparent from the description and drawings
herein, disclosing embodiments of features of the
invention, and will be more particularly pointed
out in the claims.

In the drawings:

Figure 1 is a view in vertical section, in the
plane of the line I—I of Fig. 2, with portions
shown in elevation, of a dynamo-electric ma-
chine embodying features of’ the present inven-
tion;

Pig. 2 is g sectional view, in the plane of the
line IT—II of Fig. 1;

Fig. 3 is a fragmental section in the plane of
the line IIT—III of Fig. 2, showing a detail;

Figs. 4 and 5 are views in broken section and
elevation, respectively, of a somewhat modified
form of the machine of Figs. 1 and 2, the section
of Pig. 4 being in the plane of the line IV—IV
of Fig. 5;
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Figs. 6 and 7 are views in broken section and
elevation, respectively, of a modified form of the
machine of Figs. 1, 2, 4 and 5, as to the stafor
mounting thereof, the section of Fig. 6 being in
the plane of the line VI—VI of Fig. 7; and

Fig. § is a fragmental view similar to Fig. 6,
showing a further modified form of stator mount-
ing.

The invention is applied, in the embodiments
thereof illustrated in the drawings, to an induc-
tion motor such as is particularly applicable
for driving textile machinery. :

Considering Figs. 1 and 2 more parficularly,
the rotor 2 may be of conventional design, em-
bodying a core 3 having slots at or adjacent its
periphery and in which are disposed conductor
bars of a squirrel cage winding, the core bheing
suitably mounted, &s by means of a key, and held
against longitudinal movement, on 2 shaft 4.
A ventilating fan § including a plurality of blades,
of the substantially axial inflow and radial dis-
charge type, is provided at each end of the rotor
core.

The active stator § of the motor is made up of
a plurality of annular laminae pressed and held
together by end heads or clamping rings T to form
the core 8, the laminae being secured together and
to the end heads by bolts or rods riveted or other-
wise secured in conventional manner. In the
form shown, the end heads T are provided with
spaced apertured peripheral enlargements 8, and
the ends of clamping bolts 8, passing through
these peripheral enlargements and corresponding
peripheral enlargements !1 of the stator core
laminae, are secured to the end heads & by rivet-
ing, welding, or like methoed, to provide a com-
pact. and solid structure. The outer periphery
of the end heads, with the peripheral enlarge-
ments thereof, are preferably rounded over in
smocth - curves, as indicated in Figs. 1 and 3, so
as to easily merge into the outer periphery of the
adjacent portions of the core, thus eliminating
obstructions to flow of ventilating air along the
surfaces and avoiding pockets in which lint or
dust, carried by the ventilating air, might lodge.

A conventional form of distributed type wind-
ing 12 is disposed and secured in slots at the inner
periphery of the stator core, the end projecting
turns of the winding being enclosed within rela-
tively stiff, thin protecting shields 13, preferably
of insulating composition, of channel or V-shape
in cross section, with the open edges at the side
adjncent the stator core. The inside surface of
each protecting shield conforms to and fits quife
closely about the outline of the end turns, and the
shields are held in position by having the radially
outer edges thereof secured to the adjacent end
head, as by cementing such edge to the adjacent
face of the end head, and the inner edge of the
shield is preferably cemented to the adjacent end
laminae of the core and preferably to adjacent
portions of the radially inner surface of the ex-
tending end turns. Through the arrangement
described, the end protecting shields provide an
enclosing housing for the end turns of the wind-
ing, with smooth and easily curving exterior
which eliminates pockets and obstructicns to the
ventilating air stream, as well as protecting the
windings from an accumulation of lint and dirt
thereon which would retard the ready dissipation
of heat from the windings; and the material
utilized in these protective shields, as well as the
reduced thickness thereof, are such as not to offer
any appreciable hindrance to the ready dissipa-
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tion of heat from the windings to the outer sur-
faces of the shields.

Each end head is provided at its lower portion
with two supporting lugs or projections 15, one
at the rear and one at the front side of the stator,
shown as extending laterally from the end heads,
and disposed with their lower or seating surfaces
arranged in substantially the same plane, these
lugs being disposed substantially equidistant {rom
the vertical central longitudinal plane of the
stator. 'These supporting lugs are provided with
vertical, preferably threaded, apertures.

A bhase 17 is provided, the same having sup-
porting feet 18 at its lower side and raised pro-
jections or pedestal-like supports 19 suitably
spaced and disposed to constitute seats on which
the supporting lugs 15 of the stator may seat and
the stator may  thereby be suitably positioned
relative to the base.

The body portion of the base comprises a cen-
tral basin-like portion 21 and outwardly extend-
ing and upwardly curving end portions 23 con-
stituting, along with the annular frame-like ele-
ment 24 extending upwardly therefrom and lat-
erally clear of the stator, portions of end housings
or closures of the machine, these annular frame
portions 24 also serving, as described hereinafter,
as supports for bearings for the rotor shafi 4. As
will be apparent from the drawings, with these
supporting lugs 19 of the stator properly seated
on the spaced seating projections {9 of the base,
the stator is spaced at all points from the base
to a substantial degree, except at the seating pro-
jections 19, thus providing enlarged passages 25
between the base and the under side of the stator;
and the assembled stator may be readily with-
drawn, in a substantially vertical direction, from
its operative position on the base and between
the end frames 24, to a peint outside of the base
and end frames, for any purpose, such as inspec-
tion or repair of the stator windings. And the
axial dimension of the assembled stator may be
slightly greater than the minimum axial distance
between the upper portions of the end frames 24
and still permit the substantially vertical removal
of the stator and its insertion to operative posi-
tion on the base, in this case the substantial space
between the end shields {3 of the stator and the
end frames permitting the necessary tilting of the
stator to permit ifs movement between the upper
portions of the end frames.

Particularly where it is contemplated that cool-
ing air will be forced about the exterior of the
stator from bhoth axial sides toward the central
portion thereof, as is contemplated in connection
with the machine llustrated, the front edge, as
viewed in Fig. 1, of the base, is thoroughly open
to the surrounding atmosphere, as indicated at 26,
between the adjacent seating pedestals 19.

An annular bearing support 28 is removably
mounted in position in each of the annular sup-

porting frame portions 24 carried by the end

extensions of the ‘base. This bearing support
comprises an outer rim portion 29 seated prefer-
ably with a machined ft, in the supporting frame,
and being held in fixed position in the frame by
one or more holding screws 30. The diameter
of the opening in the end frames in which the
bearing supports fit is greater than the maximum
diameter of the rotor so as to permit removal or
insertion of the latter through one of these open-
ings when the corresponding bearing support is
removed. Radially within the rim 29 and spaced
therefrom is a bearing housing proper 31, the lat-
ter being united to the rim 29 by circumierentially
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spaced ribs 32, the spaces between the ribs being
of sufficient cross sectional area to provide an axial
inlet for ventilating air currents to be supplied
for cooling the machine. Within the housing 31
is mounted a conventional form of bearing 34,
indicated as being of the ball type and compris-
ing a series of bearing balls disposed in a race
fixed in position in the bearing housing and coop-
erating with a complementary race held in posi-

tion on the shaft 4 in suitable manner, as by

means of a nut or collar threaded on the shaft.
A sealing device 3% for lubricating material is
formed integral with the bearing housing at the
axially inner side thereof, the shaft & passing
therethrough in desired fluid-tight sealing en-
gagement therewith. The bearing housing at the
left hand end of the machine may be closed by a
removable end cap 36, and the bearing housing
at the right hand end of the machine may have
a removable annular sealing device 31 through
which the shaft 4 passes in effective fluid sealing
relation therewith.

The rim 29 is provided with an integral annu-
lar extension 38 at its inner side projecting to-
ward the rotor 2, but inclined slightly toward
the axis of the motor, to a point adjacent the
blades of the fan §, this annular extension serv-
ing as a shield or guide defining an inlet passage
from the aperturss between the ribs 32 of the
bearing support to the fan 5; and this shield. in
conjunction with the radially inner side of the
protecting shield 13, also defines the passage
from the discharge edge of the fan toward the
end housing frame 23, 24 carried by the base.

The stator B is held in desired operative posi-
tion on the base {7 by means of threaded holts
41 passing upwardly through apertures in the
seating pedestals or supports (9 and threaded
into the threaded apertures of the supporting

40 projections or lugs 15 on the end heads 1T, the
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bolts being threaded home to desired firm secur-
ing position. In order to insure proper axial
alinement of the stator and rotor end the de-
sired uniform air gap between thsse parts, one
or more shims, indicated at 42, may, if neces-
sary, be disposed between the seating faces of
the supporting pedestals 18 of the base and the
supporting lugs 15 of the stator.” With the stator
adjusted to and secured in desired operative po-
sition, the parts may, if desired, be definitely
held in this position in any suitable manner.
The end housing portions 23 integral with the
bhase are provided with supporting ledges, indi-
cated at 45, at their forward and rear sides, and
the annular end housing frames 24 extending
vertically from the portions 23, are each formed
with an external shouldered seat, indicated at
46, A removalkle and slightly flexible ‘shield or
closure element 47 of generally are shape has
its lcwer ends or edges seated at the front and
rear ledges A8 with ifs axially outer édge vor-
tion. sesteﬁ on the shouldered seat 48 of the
end head 24. This shield 47 preferably slightly
enlarges, and may be slightly bell shaped, to-
ward its axially inner edge, and the dimensions
of the parts are such that this shield or closure
element is spaced from the outer surface of the
protecting shield {3 to substantially the same
extent as the lower portion 23 of the end hous-
ing and the base {7 is spaced from the lower
side of the shield and core. The removable
closure element 47 may be secured in desired
operative position by means of bolts 48, having
% removable beail connection to hooks on “the
lower portions of the closure and fitting in aper-

3

tures in the ledges 45 on the housing portions

23 integral with the base; and an adjustable

locking nut 49 serves, when the upper bail end
of the bolt is in engagement with its cooperative
hook on the lower end of the closure element,
to draw the latter down into and hold the same

 In ‘desired secure seating and sealing arrange-

ment on the end housing frame, the locking nut
43 bearing on the under side of the ledge 45
directly or through the intermediary of a bear-
ing washer.

With the parts assembled in the manner de-
seribed, the stator core and windings are spaced
to a substantial degree from the detachable clo-
sure elements 47 and the base, with its integral
end housing portions £3, 24, except at four spaced
points where the stator is supported on the base.
There is thus provided a substantially unob-
structed a,nd clear passage or path for ventilat-
ing air from the inlet, belween the ribs 32 of
the hearing support, to. the fans 5, about the
end turns of the stator, to the discharge from
the space between the outer surface of the stator
and the removable closure elements 47, and the
base {1, at the lower side of the machine.

In the operation of this smwbodiment of the
inventicn, air is drawn into the machine through
the openings between the ribs 32 of the bear-
ing housing support and is guided by the shield
or guide 238 to the fans §, and is discharged from
the fans in contact with the protecting shields
13, to permit ready removal of heat therefrom,
and is guided by the radially outer surface of
the guides 288 and the inner surfaces of the
adjacent end head portions 23, 24 and the base
7T and removable closure elerments 41, discharg-
ing substantially axially therefrom across the
outer periphery of the stator core in intimate
heat dissipating engagement therewith, before
finally discharging to the surrounding atmos-
phere. The cooling air passing over the outer
surfaces of the protecting shields 15 and the
stator core at the lower side of the machine is
eventually turned at right angles and discharged
over the open front and rear edges of the cen-
tral portion of the base.

In order to reduce to a minimum the imped-
ing effect to the passage of air the supporting
lugs 15 on the stator and the seaiing projections
{9 on the bhase, the outer surfaces of these lugs
or projections are preferably of easily rounded
shape to avoid the formation of pockets.

As will e apparent, the dssign of the several
parts includes the nprovision of continuous air
vassages from the air inlet %0 the machine to
the air discharge fthevefrom, without the pres-
ence of any appreciable projecticns or pockets
which weuld catch and hold lint or dirt carried
by the stream of cooling air and permit  the
building up of coverings of lint snd dirt which
would reduce the heat dl‘“STp"Ltlf‘n from the
heated surfaces, and likewise reduce the effective
size of the ventilating passages, the design be-
ing such as to be practically self-cleaning in
service, in that any lint or dust with which the
cooling air may be laden is carried along through
the ventilating passages and discharged from
the machine while still suspended in the cool-
ing air.

It will be apparent that the removable end
closures 47 may be detached and removed from
operative pesition st any time, lsaving the ma-
chine almost fuily open to inspection as to the
condition of the ventilating passages, and this
without removing the motor from active service.
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In case an intimate inspection or repair ‘of the
motor is desired, the bearing subports, with the
bearings therein may be removed, after removal
of one of the securing nuts which hold the bear-
ing in position on the shaft. And with one or
both of the bearing housing supports removed,

the rotor with the shaft on which it is mounted

may be readily removed endwise through one of
the ‘end head frames 24, the diameter of the
opening in the end frame being greater than
the diameter of the rotor core. Or the bearing
supports may be removed with the shaft and
bearings. The matter of reassembling the ma-
chine, by inserfing the rotor through the open-
ing jn the end frame 24 will be fully apparent
from the description hereinabove as to disassem-
kling the machine. If it is desirable to inspect
or repair the stator windings while the rotor
is removed from the supporting structure, the
stator may bhe drawn upwardly from the space
hetween the end frames, and thereafter replaced
in operative position, as will be apparent from
the description hereinabove.

In Figs. 4 and 5, a modified form of stator sup-
porting means for the machine of Fig. 1 is shown.
As indicated, the supporting portions of the
stator, instead of being in the form of lugs {5 on
the end heads, as shown in Fig. 1, are in the form
of supports §f, &2 secured to the core structure
8 near the lower side thereof at opposite sides of
the vertical axial plane of the machine. The
support 5f at the rear side of the machine is

~ shown as a casting or stamping having seating
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shoulders 93, 54 engaging the stator core 8 on
opposite sides of a peripheral enlargement tf of
the core, the element 51 preferably extending
across the full length of the core and over or into
engagement with the end heads T, and being se-
cured to the core and end heads as by welding
thereto. This element 5! is provided with a sub-
stantially horizontally extending projection 56
disposed at a point located centrally between the
ends of the stator core, and this projection 5§ is
provided with a threaded aperture.

A supporting element £2 is disposed in position
on the core 8 at the front side thercof and is
secured in position to the core and end heads in
the same manner as described with respect to the
element 5!, This element 52 is provided adja-
cent each end with horizontal projections 57, 88
extending outwardly from the body portion of
the element. The central portion of the element
52 is hollow, as indicated at 59, providing a space
for reception of leads from the stator winding,
these leads being brought cut through a detach-
able conduit outlet connection 61.

The under side of the supporting lugs or vro-
jections 56, 57, 58 are provided with machined
faces. The base {72 is provided with apertures
§3 for reception of supporting bolts or studs 64,
the latter fitting fairly closely, but still being
slidable, in the apertures §3. The upper end of
each stud 64 is of reduced diameter and thread-
ed, providing a shoulder 65 which, when the re-
duced end porfions of the studs are threaded
into the apertures of the seating projection 56,
57, 58, the shoulder sits sclidly against the under
side of the projection. Once the stud 64 is
screwed into normal position, with the shoulder
65 of the stud bearing firmly against its seat on
the lower face of the supporting lug, the stud
may be held securely in this position in any suit-
able manner. An adjusting nut 87 is provided on
each stud 84 above the base, and a locking nut
€8 is also provided on each stud below the base.

2,198,408

With the adjusting nut seating on the upper sur-
face of the base, it acts as a support for the stud
and stator connected. thereto; awd the locking
nut 68, when turned up against the under side
of the bhase, secures the stud and parts carried
thereby in adjustably fixed position. '

With the stator supporting arrangement of
Figs. 4 and 5, it will be apparent that each of
the supporting =tuds %4 may be adjusted inde-
pendently, through its adjusting nut £7 and.lock-
ing nut €8, to secure any desired suitable posi-
tioning of the stator and air gap clearance. -

While but a single supporting lug 5% is provided
at the rear of the motor, thus providing, in con-
junction with the two supporting lugs 57, §2 at
the front side of the motor, a three point
support for the stator on the base [Tz, it
will be apparent that a four point support
may as readily be secursd, by providing two
supporting lugs, instead of the single supporting
lag 56, at the rear side of the motor, these lugs
being spaced apart in the same manner as the
Iugs 57, 83 on the supporting element %2 at the
front side of the motor. ‘

As described in connection with Figs. 1
the external surfaces of the supperting elements
B¢, 52, in the path of the streams of ventilating
air entering through the annular end frames or
closures 24 and passing over the protecting

shields §3 and the stator core, are rounded along !

smooth curves, and the adjustable supporting
nuts &7 are preferably of annular cross section,
so as to present a minimum of obstruction to the
flow of such ventilating currents and to avoid
pockets in which lint and dust may accumaulate
and build up.

With the described arrangement, it will be

apparent that the stator is supported in adjust-

ably fixed position on the base and in desired
spaced relation thereto, to provide for s maxi-
mum freedom of flow of ventilating air about all
parts of the stator and through a path which
affords minimum obstruction to such flow, with
the advantage that the machine, in operafion
will be practically self-cleaning, as in the case
of the machine of Figs. 1 and 2, in the matter of
carrying along with the air stresms any lint or
dust particles suspended therein.

In Figs. 6 and 7, a furthser medified form of
stator support is shown.
drawings, the stator supports include supporting
elements 7l in the form of wedgelike braces ex-
tending between the end heads 7, each having
its longitudinal edges heveled to fit against the
opposing sides of two adjacent peripheral en-
largements !l at the lower side of the core, and
the supporting elements being secured in posi-
tion on the core, as by welding the edges of such
elements to the adjacent portions of the core and
end heads. FEach supporting element is pro-
vided with two threaded apertures 13, spaced in
the direction of the axis of the machine, which
may extend into the material of the core, the
apertures having their axes substantially in ra-
dial planes of the core. The outer faces of the
supporting elements 7§ are preferably provided
with machined seats in the vicinity of the aper-
tures, and these seats are preferably portions of
a cylindrical surface described about the axis of
the machine as a center.

The forward and rear edges of the base {7 at
the central portion thereof may extend upwardly
to a slight extent, as indicated at 75 and the
outer. edges of these extensions extend down-
wardly, providing a hollow space beneath.

and 2, 28

As indicated in the ,
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- lower ends of the studs.
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These portions 15 are each provided with two
supporting pedestals 1§, preferably of cylindrical
outline, and each having its axis in a radial
plane of the machine, the positioning and spac-
ing of the pedestals being such as to correspond
with the apertures 73 in the supporting elements
T1 of the stator. The ends of the pedestals ad-
jacent the stator are machined to provide seating
surfaces similar to the corresponding seating
surfaces on the supporting elements Ti about the
apertures 728 therein.

The siator is secured in position on the pede~
stals 16 and in desired spaced relation to - the
base through bolts or studs 18 passing freely
through, but preferably with a fairly clese fit in,
the supporting pedestals 78 and threaded into the
aperfures 13 of the supporting elements 71, as
by a nut 19 fixed on the lowsr end of the stud
and serving as a head therefor, so that the sup-
porting elements can be drawn into and sscured
in desired seating engagement upon the corre-~
sponding pairs of pedestals 18. Minor adjust-
ments of the seating position of the stator.on
the base, so as to insure uniform air gap, may
be secured by inserting shims about the bolts 18
between the pedestals 78 and the supportlng ele~
ments 1.

As a matter of facilitating commercial produc-
ticn of the base, with its supporting pedestals 78,
the base may be cast or pressed without the
pedestals, apertures being provided at the peints
corresponding to the desired positions of such
pedestals. And the pedestals, in the form of
sleeves, may have their lower ends secured, as
by welding, as indicated at. 28, tc the adjacent
portions of the base, in desived position within
these apertures, with the extreme lower end of
the pedestals protruding slightly beyond the ma-
terial about the apertures in the base. With
limited clearance below the pedestals, the studs
18, without heads, may b= inserted downwardly
through the hollow pedestals after the same are
secured in position on the base, and adjusting
nuts 19 then pinned or ctherwise secured to the
Or, as shown in Fig, 8,
bolts 782, with integral heads 79, may be used;
and in this latter case, these bolts 182, with their
heads of such size as to readily pass through the
openings in the base portions 1%
pedestals are secured, may be inserted in the
pedestals before the pedestals gre mounted and
fixedly secured, as by welding, as indicated at 81,
in position on the base.

The matfer of assembling and disassembling
the machines of Figs. 4, 5, 8 and 7 and the paths
of the ventilating air streams therethrough will
be fully apparent from the description herein-
above in connection with the machine of Figs. 1
and 2 as to corresponding features of such
machine.

Through use of features of the present inven-
tion, it is possible to provide an efficiently venti-
lated dynamo-electric machine wherein minimum
chstruction or hindrance is offered to the passage
of ventilating air and there is minimum tendency
of lint or dust carried by the air becorming lodged
on parts of the machine and thus interfering
with the desired heat dissipating effects, and
wherein maximum facility is provided for in-
specting, repairing and cleaning parts of the ms-
chine, and, in many cases, even without taking
the machine out of operating service.

It should be understood that the invention
claimed is not limited to the exact details of de-
sign and construction illustrated and described

in which the:

'bearing

5
herein, for obvious modification within the scope
of the appended claims will be apparent to per-
sons skilled in the art.

It is claimed and'desired fo secure by Letters
Patent:

1. In combination in .a dynamo-electric ma-
chine, a supporting base having apertured annu-
lar end frames carrvied thersby and integral there-
with and constituting a portion: of & housing for
the machine, a stator element. detachably
mounted on said Dase at spaced points of sup-
port thereon and ‘wholly at the lower side of
said stator, the lower surface of said stator ele-
went and the upper surface of said base consti-
tuting a ventilating space extending throughout
the major portion of the distance from front to
vear of said base, a rotor element within said
stator element and rotatably mounted on said
end frames and removabie axially from operative
position through one of szid apertured end
frames, said stetor element being mounied on
szid base independently of said end frames and
being bhodily removable .from the space between
said end frames through movement of the stator
in a direction transverse to the axis of the ma-
chine, and means associated with said rotor for
forcing a cooling gas through said space between
said stator element and said base and about said
stator element.

2. In combination in' a dynamo-electric ma-
chine, & supporting base having upward exien-
sions adjacent its ends carrying annular end
housing  frames, bearing supports detachably
mounted in said end housing frames, a stator
element detachably mounted in position on the
central portion of said base on spaced raised
seats thereon and independently of said end
housing frames and providing a spaced relation
of said stator element to said base over the major
portion of the periphery of said stator element
adjacent said base, said stator element being
disposed axially within said end housing frames
and being bodily removable upwardly from said
base to a point outside of said end housing
frames, while said end housing frames are in
normazl position on said base, and a rcotor ele-
ment within said stator element and rotatably
supported in bearings carried by said bearing
supports, said rotor being removable endwise

-from within said stator element through an end

housing frame after removal of the bearing sup-
port.therefrom.

3. In combination in & dyhamoc-eleciric ma-
chine, a supporting kase having upward exten-
sions adjacent its ends carrying snnular end
housing frames, bearing supports detachzbly

‘mounted in szid end housing frames, a staior

element detachably mounted in position con. the

centrai portion of said base at spacsd  points.
thereon and independently of said end }

housing
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frames and providing a spaced relation of said -

stator element to said base over the major vor-
tion of the periphery of said stator element adja-
cent said base, said supborting base with its end
housing frames heing open at the uppsr side
thereof to permit bodily removal of said stator
element from operative position by moverent of
said stator element in an. upward direciion, a
rotor element within said stator element and
rotatably supported in bearings carried by said
supports, said bearing supporis being
provided with through apertures, and fan means
carried by said rotor element and operative to
draw air through one cof said bearing supports
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and to force the same over the surface of said
stator element.

4, In combination in a dynamo-electric ma-
chine, a supporting base having upward exten-
sions adjacent its ends carrying annular end
housing frames, bearing supports detachably
mounted in said end housing frames, a stator ele-
ment detachably mounted in position on the cen-
tral portion of said base at spaced points thereon
through the intermediary of spaced raised seats
on said base and independently of said end hous-
ing frames and providing a spaced relation of
said stator element to said base over the major
portion of the periphery of said stator element
adjacent said base, said stator element being
disposed axially within said end housing frames
and being removable from said base to a point
outside of said end housing frames, a rotor ele-
ment within said stator element and rotatably
supported in bearings carried by said bearing
supports, said rotor being removable endwise
from within said stator element through an end
housing frame after removal therefrom of the
bearing support carried thereby, said bearing sup-
port being provided with through apertures and
having an inwardly extending shield for direct-
ing air passing through said bearing housing sup-
port, and fan means carried by said rotor for
drawing air through said apertures in said bear-
ing support and forcing said air between said
stator element and said base and over said stator
element.

5. In a dynamo-electric machine, a supporting
base having annular end frames integral with
end portions of said base and provided with re-
movable supports for bearings for rotatably sup-
porting the rotor of the machine, a stator ele-
ment mounted in position on said base inde-
pendently of said end frames and disposed over
the central portion of said base and between said
end frames and in spaced relation to said base,
said stator element being provided with spaced
and apertured seating portions at its forward and
rear sides, said base being provided with aper-
tured seating pedestals adjacent its forward and
rear sides, and headed studs within said apertures
of said pedestals and threaded into the. aper-
tures of said seating portions of said stator ele-
ment and serving to draw and removably hold
said stator element in secure seating engagement
on said pedestals.

6. In a dynamo-electric machine, a supporting
base having end frames fixedly ccnnected to
end porticns of said base and provided with re-
movable supports for bearings for rotatably sup-
porting the rotor of the machine, a stator ele-
ment mounted in position on said base inde-
pendently of said end frames and disposed over
the central portion of said base and between said
end frames and in spaced relation to said base,
said stator element being provided with spaced
seating portions at its forward and rear sides,
said base being provided with correspoending
spaced seating pedestals adjacent its forward and
rear sides, said pedestals being provided with
axially disposed apertures, the seating faces of
said pedestals and the cooperative seating por-
tions of said stator element at one side of the

vertical axial plane of the machine being at an

angle to the corresponding seating surfaces at
the other side of said plane, and means for re-
movably securing said stator element in position
with the seating portions cf said element in seat-
ing engagement on the pedestals of said base.

7. In a dynamo-electric machine, a supporting
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base having annular end frames fixedly connected
to the end portions of said base and previded with
removable supports for bearings for rotatably
supporting the rotor of the machine, the stator

element comprising a winding and a laminated

core carrying said winding and secured hbetween
relatively stiff end heads separate and spaced
from said end frames, the central portion of said
base being provided with spaced raised seating
portions adjacent its forward and rear edges, said
end heads being provided with corresponding
spaced seating portions adjacent the forward and

- rear sides of the stator element, and means for

detachably securing said stator element in oper-
ative position on and in spaced relation to said
base with the spaced seating portions of said end
heads in seating engagement with the seating
portions of said base, said supporting base with
its-end frames being open at its upper side to
permit bodily removal and replacement of said

stator element with respect to said supporting

base by movement of said stator element in a
direction transverse to the axis of rotation of
the machine.

8. In combination in a dynamo-electric ma-
chine, a supporting base having end housing
frames fixedly connected to the end portions of
said base and provided with alined apertures, a
stator element separate and spaced from said end
frames and mounted independently therecf in
position over the central portion of said base and
in spaced relation thersto, bearing suppocits re-
movably mounted in said end frames, a rotor
element comprising a core mounted on a shaft
rotatably carried in bearings mounted on said
supports, removable end closures mounted on
said end frames and projecting inwardly over
extending end portions of said stator element and
spaced throughout from said stator element, and
fan means mounted on said rotor operative to
provide a circulation of air within said end
closures and over the entire exterior of said stator

© element.

9. In combination in a dynamo-electric ma-
chine, a supporting base having end frames fix-
edly connected to the end portions of said base
and provided with alined apertures, a stator ele-
ment comprising a core provided with windings
having projecting end turns, said stator element
being detachably mounted in position over an

intermediate portion of said base and in spaced

relation thereto, apertured bearing supports re-
movably mounted in said end frames, a rotor ele-
ment comprising a core mounted on a shaft ro-
tatably carried in bearings on said bearing sup-
port, removable closures mounted on said end
frames and removably attached to end porticns
of said base and projecting inwardly over the
extending end portions of said stator to a point
adjacent said stator core and spaced throughout
from said stator, said removabie closures in con-
junction with the adjacent end portions of said
base enclosing the projecting end turns of said
winding over the full circumference therectf, and
means mounted on said rotor at each side of the
core thereof and operative to provide a circula-
tion of air inwardly through the cpenings in said
bearing supports and about the radially inner
and outer surfaces of the end portions of said
stator and to discharge said air cutwardly from
the stator core.

10. In combination in a dynamo-electric ma-
chine, a supporting base having annular end
frames fixedly connected to the end portions of
said base and provided with alined apertures, a
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stator element comprising a core provided with
windings having projecting end turns, said stator
element being detachably mounted in position
over an intermediate portion of said base and in
spaced relation thereto and independently of said
end frames, bearing supports removably mounted
in the apertures of said end. frames, a rotor ele-
ment comprising a core mounted on a shaft ro-
tatably carried in bearings mounted on said
bearing supports, removable closurss mounted on
said end frames and projecting inwardly over the
extending end portions of said stator element to
a point adjacent said stator core and spaced
throughout from said stator element, and fan
means mounted on said rotor at sach side of the
core thereof and operative to provide s circula-
tion of air about the radislly inner and outer
surfaces of the end portiocns of said stator ele-
ment and to discharge said air outwardly from
the stator core.

11. In combination in o dynamo-electric mg-
chine, a supporting base having annular end
frames fizedly connected to the end portions of
said base and provided with alined apertures, o
stator element comprising s core provided with
windings having projecting end turns, protecting
shields of substantially U-shape in cross section
enclosing said projecting end turns, said stator
element being detachably mounted in positicn
independently of said end frames and disposed
cver the central portion of said base and in spaced
relation thereto, the means for mounting said
stator on said base comprising soaced pedestals
on one of said parts adjacent the front-and rear
sides thereof and engaging and detachably se-
cured to correspondingly spaced seating portions
on the other part, the cross section of said ped-
estals and the spacing thereof being suck as to
permit passage of air axially across substantially
the full periphery of said stator adjacent said
base, apertured bearing supports removably
mounted in said end frames, g rotor element
comprising a core mounted on a shaft, said shaft
being mounted in bearings carried by said bear-
ing supports, said rotor element being of 2 mox-
imum diameter less than the diamster of the
opening in .cne of sald end framss angd heing
removable through said end frame on removal
of the bearing support therefrom, removable
closures mounted on said end frames and pro-
jecting inwardly over said protecting shields for
the stator winding to a point adiacent the stator
core and being spaced at all points from the
stator element, and fan means mounted on said
rotor and operative to provide 2 circulation of
air inwardly through the apertures in said bear-
ing supports and about the rzdiaily inner and
outer surfaces of said protecting shields and over
all portions of the outer periphery of said stator
core.

12. In combination in a dynamo-electric ma-
chine, a supporting base having end frames in-
tegral with the end portions of said base ‘and
provided with alined apertures, the end portions
of said base adjacent said end frames rising up-
wardly above the body portion of said base at
the forward and rear sides of the vase, a stator
element comprising a core provided with wind-
ings having projecting end turns, said stator ele-
ment being detachably mounted in position on
said base independently of said end frames and
disposed over the central portion of said base
and in spaced relation thereto throughoust, aper-
tured bearing supports removably mounted in
sald end frames, a rotor element comprising a

7

core mounted on a shaft, said shaft bsing
mounted in bearings carried by said bearing sup-
ports, arc-shaped removable closures mounited on
said end frames and detachably secured to said
upwardly rising end portions of said base and
projecting inwardly over the extending end por-
tions of said stator to & point adjacent the stator
core and being spaced at all points from the
stator element, said removable end closures in
conjunction with the adjacent upwardly extend-
ing end portions of the base enclosing the end
portions. of said stator element cver the il pe-
riphery thereof, and fan means mounted on said
rotor and operative to provide the circulation of
air inwardly through the openings in said bear-
ing supports and about the radially inner =nd
outer surfaces of the end portions of the stator
and over all portions of the outer periphery of
the stator core, and to discharge said air out-
wardly from the stator core at all points.

13. In a dynamo-electric machine, a support-
ing base, a stator element having extending end
bortions and removably mounted in fixed posi-
tion over an intermediate portion of said base
in spaced relation thereto, one of said parts being
provided with a plurality of seating pedestsls
disposed at its forward and rear portions, and
the other part being provided with correspond-
ingly spaced seating portions, the front and rear
edges of said base at said intermedizate portion
thereof being open to provide access to the space
between said base and said stator element, end
portions of said base at the front and rear side:;

thereof being provided with infegrally formed

upwardly extending curved walls gradually merg-

ing into the adjacent portion of said base, and
annular end frames having integrally formed

curved lower portions which gradually merge inte,

the adjacent portions of said base and said up-
wardly extending walls rising from the end por-
tions of said base, bearing housings detachably
mounted in the openings of said end frames, a
rotor comprising a core mounted on a shaft ro-
tatably mounted in bearings carried by said bear-
ing housings, and arc-shaped end closures re-
movably supported on said end framies and said
upwardly extending projections at the end por-
tions of the base and projecting over and spaced
from the extending end portions of saidg stator.

14. In a dynamo-electric machine, a support-
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portions and removably mounted in fixed posi-
ticn over an intermediste portion of said base in
spaced relation thereto, one of said parts beingz
provided with a plurality of seating pedestals
disposed at its forward and rear portions, and

the other part being provided with correspong-

ingly spaced seating portions, the front and rear
edges of said base at sald intermediate portion
thereof being open to provide access to the space
between said base and said stator clement, end
portions of said base at the front and rear sides
thereof being provided with integrally formed
upwardly extending curved walls gradually merg-
ing into the adjacent portion of said base, and
annuiar end frames having integrally formed
curved lower portions which gradually merge into
the adjacent portions of said base and said up-
wardly extending walls rising from the end pOr-
ticns of said base, bearing housings detachably
mounted in the openings of said end frames, 5
rotor comprising a core mounted on a shaft
rotatably mounted in bearings carried by said
bearing housings, arc-shaped end closures re-
movably supported on said end frames and said
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upwardly extending projections at the end por-
tions of the base and projecting over and spaced
from the extending end portions of said stator,
and fan means mounted cn said rotor at each
side thereof and operative to cause a circulation
of air inwardly through openings in said end
frames and thence about the extending end por-
tions of said stator element.

15. In combination in a dynamo-electric ma-
chine, a supporting base having spaced end hous-
ing frames of unitary construction therewith, a
stator element comprising a core and windings
thereon, said stator element being detachably
mounted on said base in spaced relation thereto
and intermediate and independently of said end
frames, said supporting base with its end housing
framss being open at the upper side thereof to
permit hodily removal of said stator element from
operative position . through movement of said
stator element in a direction fransverse to the
axis of rotation of the machine, a rotor element
within said stator element and rotatably mounted
in said end frames, and means for causing circu-
lation of cooling gas about the extending end
portions of the winding of said stator element
and through the space between said stator ele-
ment and said base.

16. In combination in a dynamo-electric ma-
chine, a supporting base having spaced end hous-
ing frames of unitary construction therewith, a
stator element comprising a core and windings
thereon, said stator element being detachably
mounted on said base in spaced relation thereto
and intermediate and independently of said end
frames, said supporting base with its end housing
frames being open at the upper side thereof to
permit bodily removal of said stator element from
operative position through movement of said
stator element in a dirvection transverse to the
axis of rotation of the machine, a rotor element
within said stator element and rotatably mounted
in said end frames, end shields detachably
mounted on said end frames to close the opening
in the upper portion thereof and serving there-
with to provide an enclosure for the extending
end portions of the stator winding and spaced
from said stator element throughout, and means
for causing the circulation of cooling gas about
the extending end portions of said stator element
and through the space between the latter and
said base.

17. In combination in a dynamo-electric ma-
chine, supporting means having spaced end hous-
ing frames thereon, a stator element comprising
a core and windings thereon, said windings ex-
tending axially within said end housing frames,
said stator element being detachably mounted on
said supporting means in spaced relation to and
independently of said end frames and above the
portion of said supporting means intermediate
said end frames, said end housing frames heing
open at the upper side thereof to permit bodily
removal of said stator element from operative
position by upward movement of said stator
element, a rotor element within said stator ele-
ment and rotatably mounted in said end frames,
and means for causing the circulation of cooling
gas about the extending end portions of the
winding of said stator element and through the
space between the latter and said supporting
means. .

18. In combination in a dynamo-electric ma-
chine, supporting means having spaced end hous-
ing frames therecn, said stator element compris-
ing a core and windings thereon, said stator ele-
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ment being mounted on said supporting means
in spaced relation thereto and intermediate and
independently of said end frames, & portion of
the windings of said stator element projecting
axially within said end housing frames, and
said end housing frames being open at the upper
side thereof to permit bodily removal of said
stator element from operative positicn by move-
ment in a direction transverse to the axis of
rotation of the machine, a rotor element within
said stator element and rotatably mounted in
said end frames, end shields detachably mounted
on said end frames to close the openings in the
upper portion thereof and serving therewith to
provide an enclosure for the extending end por-
tions of the winding of said stator element and
spaced from said stator element throughout, and
means for causing the circulation of cooling gas
about the extending end portions of said stator
element and through the space between the lat-
ter and said supporting means and end shields.

19. In combination in a dynamo-electric ma-
chine, a supporting base having spaced end hous-
ing frames mounted thereon, a stator element
comprising a core and windings thereon and de-
tachably mounted on said base in spaced rela-
tion thereto and independently of said end
frames, extending end portions of said winding
projecting axially within said end housing frames,
and said supporting base with its end housing
frames being of open construction at the upper
side thereof to permit bodily removal and re-
placement of said stator element with respect to
said supporting base through movement of said
stator element in a direction transverse to the
axis of rotation of the machine, a rotor element
rotatably mounted in bearings carried by and re-
movable from said end frames, and means asso-
ciated with said rotor element for providing a
circulation of cooling gas about the extending
end portions of said stator element and through
the space between said stator element and said
base.

20. In a dynamo-electric machine, a unitary
supporting structure comprising spaced end
housing frames and a base portion intermediate
said frames, a rotor operatively mounted in bear-
ings carried by said end housing frames, and a
stator element surrounding said rotor and com-
prising a core and windings carried thereby, said
windings having end extending portions pro-
jecting axially within said end housing frames,
and said stator element being disposed over said
base portion and mounted in operative position
thereon independently of said end housing
frames and being in spaced relation to said base
portion throughout the major portion of the dis-
tance between the front and rear of said base
portion, said supporting structure, including the
end housing frames thereof, being open at the
upper side to an extent to permit bodily removal
of said stator element from operative position by
movement in a direction transverse to the axis
of rotation of the machine, and means for forcing
a cooling gas about the periphery of said stator
element and between the latter and said base
portion.

21, In combination in a dynamo-electric ma-
chine, a supporting base provided at the end
portions thereof with apertured bearing support-
ing end housing frames, a rotor operatively sup-
ported in bearings in said end housing frames, a
stator surrounding said rotor and mounted in
operative pesition over and in spaced relation to
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through spaced cooperative supporting portions
on said base and the lower side of said stator,
said stator being free of engagement with and
spaced frorm said end frames, and said rotor being
removable from within said stator through one
of said apertured end housing frames, and said

base and end housing frames being open at the
upper side thereof to an extent to permif bodily
removal of said stator element from operative
position by upward movement of the stator ele-
ment past said end housing frames.

EARLE R. KNIGHT.



