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To all whom it may concern:

Be 1t known that I, Ecsrrr M. Tiverny,
a citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Dynamo-
Electric Machines, of whieh the following is
a specification.

My invention relates fo dynamo-electric
machines, and particularly to those which
are operated af high speeds, such, for ex-
ample, as tirbine-driven generators.

The object of my invention is to provide a

structure for dynamo-electric machines by
means of which ventilaticn may be greatiy
facilitated and the noise concomitant with
operation at high speed may be rendered

, unobjectionable,
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A further object is to provide improved
means for establishing and maintaining a
circulation of air through the structuve.

The “horse-power capacity of dynamo-
electric machines is limited and determined
largely by their ability to dissipate the heat
that results from losses of energy in their
electrical and magnetic circuits. In the con-
struction and operation of the more usual
types of machines, in which one member ro-
tates at only moderate speeds and botl mem-
bers are of such dimensions as to afford
large superficial areas, the ready dissipation
of heat does not present a problem which is
serious and important as compared with

“that which is presented in machines which
. 35

are adapted to be operated at very high
speeds. On account of the high speeds of
operation, the struetures of turbine-driven
generators may be, and it is desirable that

they should be, more compact than those of-

generators of the corresponding capacity
that are driven by reciprocating engines.
However, approximately the same amounts
of heat must be dissipated from the smaller
superficial areas, and it is therefore quite
desirable that the structure of turbo-
generators shail be well adapted to facilitate
ventilation and that suitable means shall be
employed for effecting forced ventilation of
the structure, thereby increasing the num-
ber of watts that may be dissipated per unit
of area.
. It 1s the specific object of my invention
to provide such a structure and such means.
My invention is illustrated in the accom-
panying drawings, Figurel of which is a

view, partially in side elevation and par--
tially in section, of a dynamo-electric ma-
chine constructed in accordance therewith,
and Fig. 2 is a view, partially in end eleva-
tion and partially in section, on line TI—IT
of Fig. 1. ‘ : .
. The dynamo-electric machine here shown’
as embodying my invention- comprises a
stationary armature 1 and a rotatable feld
magnet 2. The armature comprises slotted
disks or lamine 3 arranged in groups wit
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b
ventilating passages 4 between the groups,
the lamine being mounted in a cylindrical

frame 5 that is connected with an inclosing

casing 6 by means of supporting webs 7 in
such manner that an annudar chamber 8 is
provided betwéen the frame 5 and the cas-
mg 6. KExhaust ports or apertures 9 are
provided in the bottom portion only of the
mclosing casing 6, and an annular set of
apertures 10 is provided between the frame-

work 5 and 'the inclosing casing 6 at each

end of the structure. The groups of laming

are clamped between end plates 11 that are

keyed or otherwise secured to the frame-

work 5, and the coils 12 of the armature

winding are placed in the longitudinal-
grooves or slots in the laminz.

The rotatable member 2 ‘which, in this
case, carries the field magnet winding (not
shown), is provided with longitudinal pas-
sages 13 adjacent to the shaft 14 and with
communicating, transverse apertures 15,
end-bells 16 being provided af the ends of
the member for the purpose of partially -
covering the ‘ends of the passages 13 and
thereby directing currents” of air into the
passages. Mounted upon the shaft 14,
proximity to the end-belis 16, are collars 17
n the peripheries of which propeller blades -
18 are secured at such angles as to produce
drafts of air toward the dynamo-electric
machine ard into the ventilating apertures.

The ends of the iachine ‘are provided
with inclosing end-bells 19 having centrally
located apertures 20 through which the ends
of the shaft 14 project. The end-bells 19 are
also provided with inlet ports 21, at the bot-
tom of the machine, that are adapted to be
placed over apertures in the fioor upon 105
which the. machine is placed, though, of
course, the inlet ports may open at any
other desired points with reference to the
remainder of the machine. The inlet ports
21 communicate with chambers 22 that are ; !
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formed by the end-bells 19 and partitions 23
that have centrally located apertures 24, the
portions of the partitions surrounding the
apertures being extended inwardly to form
short evlindrical shells 25, within which are
Igcated the propeller blades 18,

The portions of the walls- of the inlet
chambers that surround the aperturés 20 are
depressed and annular cover plates 26 ave
provided for the depressions so as o formn
annular chambers 27. Communication Dhe-
tween the chambers 27 and the machine
chamber is.provided by means of tubes 28,
the ends of which perforate the walls of the
sartitions 25 and of the vhamber 27, WWhen
the machiue is in operation, the aiv in tie
chamber containing the rotating member is
placed under compression by means of the
propellers and, consequently, currents of air
raverse the tubular passages 28 into the
chambers 27 to provide a compressed air
seal between the shatt and the casing. Leak-
age through the clearance spaces from the
exterior into the inlet chamber iz in this
mander prevented and air from the engine
room, which is usually hot and saturated and
frequently laden with particles of oil, is not
permitted to enter the machine. As before
stated, it is Infended that the machine shal
be placed over apertures in a floor, and it Is
further intenced that the inlet ports shall
communicate with the open air or with some
source of purified or dry air, and also that
the exhaust ports shall communicate with
the exterior, or at least that they shall not
discharge into the room in which the ma-
chine is located. :

The operation of my invention. may be
best understood from a consideration of the
directions of the currents of air through the
machine during rotaiion, the directions of
the currents being indieated in a general
way by means of arrows. The air is drawn
through the inlet ports 21, the chambers 22
and the apertnres 24 by means of the pro-
peller blades and is forced into the chamber
containing the armature and field magrets,
whence it is condneted through the longi-
tudinal apertures 13 to the transverse aper-
tures 15 in the votating member, throngh the
ventilating spaces 4 in the stationury mem-
ber into the annular chamber 8 and out
through the exhaust ports 9. snother cur-
rent 1s established Letween the stationary
and rotatdble members, through the ventilat-
ing spaces 4 in the starionavy member. into
the aunular chamber 8 and out through the
exhiaust ports 9. and still another current s
established through the ends of the coils 12,
the annular sets of apertures 10, into the
annular chamber 8 and ow through the ex-
haust ports 9. .

From the description and drawings. it
will be vnderstocd that all currents of air

are confined within chambers which ave no | of the end chambers wre provided Tor es- 1

"sages and one or oore e
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communication with the reom in which the
machine is located, the noise due to operation
being thereby rendered practically unob-
jectionable, and that the strueture of o ma-
chine embod; wy invenilon is such that
lavge amounts of heat may be eftectually dis
sipated from very small superficial areas.

T elaim as my invention: '

1. In o dynamo-cleciric machine, the con-
bination with & middle chamber having ex- ¢
haust ports at one side and cobtaining avma-
fure and field magnet cores, and coils, end
chambers having indet ports at one =ide, and
constricted passages between the end cham-

or
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bers wied the middle ehamber, of means for g4
ertublishing a eirewlation Drom the el
ports. throngh the end chambers. and con-
stricted passages and Hie middle ehamber to
the exhaust ports.

2. In a dynamo-electyic machine, theeom- g
Bination with a main clmnber 3 e

aving

tom exhaust ports and containing armatuse .
and feld magnet cores and colly, end eluan-
bers having bottorn inlet porte, and con-
stricted passages between the end chabbers gq
and the wain chamber, of means for estab-
lishing a civeulation in opposile divections
from the inlet ports, through the endcham-

bers and through the nmin chauber to the
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exhiaust ports. o5
3. In a dvaamo-clectric machine, the com-

hination with s main chuwber having exbalist

ports at one side and contnining ‘

and field magnet coves and coils, end «

bers having mlet ports at one side, i

stricted communicailng pas
the end chambers and the mais
means loeated in the constric
for establishing o circnlation of

outer chambers to and througl 5
chamber to the exhaust ports.

4. In a dynamo-electric machine, the
bination with a stationsry member huving
an outer cireumferential chamber provided
with exhaust ports at one side. annuafly 11g
located and traunsverse veanfilaling puassag
that communicate with said chamboer, and
a rotatable member provided with
municating, longitudinal aud  Grans
ventilating passages, of end chawbers 4
ing inlet ports at one side, and fans k

i

in openings with which the Inner wi
the end chinmbers ave provided.

5. In a dynamo-electvic mackhine, the comn-
bination with o staticnnry member haviag
an outer circunferential chiamber, snnn-
Inrly locaied and transverse ventilating pas-

i wust porls thal
communicate with said chamber. und a vo-
tatable mewber that 35 provided with come
municating, longitudinad and transverse ven-
tilating passages, of end chuwmbers hu \
inlet ports, and means located und operd
ing fu openings with which the fnver walls
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- chambers having inlet ports, and means for
_ establishing a circulation simultaneously
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. passages and, chambers simultaneously.

-comferences of the ‘members, through. the

ber, into the circumferential chamber, and

M. Ina dyna_mo-electric machine; the com-
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tablishihg a_circulation through all of said

6. In a dynamo-electric machine, the com-
bination with a stationary member having
an outer circumferential chamber, annularly
located ‘and transverse ventilating passages
and exhaust ports that communicate “with
said chamber, and a rotatable memb '+ that
is {)rovided with communicating, longitudi-.
nal and transverse ventilating passages, of

through the longitudinal passages.in the ro-
tatable member, ‘the transverse passages in
both members, into the circumferential
chamber, between the outer and inner cir-

transverse passages in the stationary mem-

through ‘the annularly located passages in
the stationary member, into.the circumfer-

ential chamber.

bination with a stationary member having
an outer circumferential chamber, annularly
located and transverse ventilating passages |

and an exhaust port that communicate with |

2

said chamber, and a rotatable member that

is provided with communicating, longitudi- -

nal and transverse ventilating passages, of
chambers having inlet ports and discharge
apertures, and means located in said dis-
charge apertures for establishing a circula-
tion through all of said chambers and pas-
sages. .

-8. In a dynamo-electric machine, the com-
bination with a stationary member having
an outer circumferential chamber, annularly
located and transverse ventilating passages
and an exhaust port that communicate with
said chamber, and a rotatable member that

is provided with communicating, longitudi- -

nal and transverse ventilating passages, of
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end brackets having inlet ports and cham- -

‘bers and discharge apertures, and means for
establishing a circulation through all of said-

chambers. and passages.

‘In testimony whereof, I have hereunto
subscribed my
1905. ‘ .

EGBERT M. TINGLEY.

Witnesses: :

WesLey G. Carg,
- Bmyxey HinNes,

45

name this 11th day of March,



