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Be it known that I, Casrres E. Lozp, a
citizen of the United States, residing at Nor-
wood, in the county of Hamlton and State of
Ohio, have invented certain new and useful
Improvements in Transformers, of which the

following is & full, clear, and exact specifica- |

tion.

My invention relates to transformers for

high-voltage alternating currents, and. espe-
cially to those transformers which are cooled

by a forced circulation of sir.

The object of my invention is to provide an
improved sir-blast ventilating means where-
by both the core and coils can be effectively

‘cooled by a single forced circulation of air.

In carrying out my invention I maintain
a forced circulation of & cooling medium
through the passage-ways in the core and

coils successively and provide means where-.

by the seid medium is cooled after it has
passed through the passage-ways in one of
said members, '

More specifically considered my invention
consists in a transformer having a laminated

core provided with horizontal passage-ways,

primary and secondary coils spaced apart
forming vertical passage-ways, a plurality of
uﬁ)w&rdly—exten ing npozzles leading from
the passage-ways in the core to the passage-
ways between the coils, whereby air can be
forced successively through the passage-ways
in the core, through the nozzles, and through
the passage-ways between the coils in such
8 mapnner that cooling air-currents will be
drawn upward through the last-namned pas-

‘sage-ways, so as to mix with and cool the

first-named air-currents.

My invention still further consists of the
details of construction and combinations of
elements described in the specification and
set forth in the appended claims.

For a better understanding of my inven-

“tion reference is had* to the accompanying

drakvings, in which—
Figure 1 is a section of my nnllxrovod trans-

former, taken approximately along the line
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11of Fig. 2. Fig. 2 is a transverse section,
on a reduced scale, taken alongthe line 2 2 of
Fig. 1; and Fig. 3 is & section, on a reduced

- scale, taken along the line 3 3 of ¥ig. 1.

Referring to the figures of the drawings, 1
have shown a cast-métal base 10, consisting
of an outer wall 11 and two horizontal spaced

flanges 12 and 13, extending inward from ali
sides of the well, forming & central rectangu-
lar opening in the base. Resting on the base
and secured thereto in any desired manner is
the casing 14, provided with a cap 15, having
a plurality of air-outlet openings 16.°
Resting on the base is the transformer-
core 17, consisting of punched lamins 18,
arranged in groups which are spaced apart,
s0 as to form the horizontal passage-ways 19.
Between the core and the casing 14 1s the

municates with the air passage-ways 19 be-
tween the groups of laminse 18, The core is
divided into two portions forming the air pas-
sage-way 21, Supported on the core, prefer-
ab%y by the wooden block 22, are the pritary
and secondary coils 23, made in this case of
concentrically - wound strap - copper. The
coils are divided into sections, which are
spaced apart, so as to form the vertical air
passage-ways 24. The coils extend dowr
into the rectangular opening in the base.

The inner portions of the coils are sepa-
rated from the core by the plates or sheets
of insulating material 25, and the outer por-
tions of the coils are separated from the core
by the sheets of insulation 28, forming an
insulsting-casing which extends through the
end plate 27 at the top of the corgand through
the opening in the base, fitting tightly
against the flanges 12 and 13. The lower
end of the easing 26 communicates with the
cutside. It will be seen that the casing 26
and walls 11, 12, and 13 of the base form a
dontinuous air passage-way 28, which does
not communicate with the passage-ways be-
tween the coils. " Communicating with this
alr passage-way are a plurality of air-inlet
tubes or pipes 29. The flange 13 is provided
with a large number of openings 30, whereby
air entering the alr passage-way 28 by the
tuhes 29 will pass readily into the air pas-
sage-way 20, _

The portions of the insulating-shests 26
between the horizontal passage-ways 19 in
the core and the vertical passage-ways 24 be-
tween the coils arve perforated, there being a
plarality of openings or perforations for each
horizontal passage-way 19, As shown in
Ifig. 3, the perforations ,or openings in the
different rows are staggered with respect to
gach other. The insulating material
spread ocutward, forming short nesck por-
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Beeured to the insulating-sheets
ding each neck portion 32 is &
s or nozzle 33, All these noszzles
r directed upward and inward, as
v mesans of these perforations and
log 4he air-currents which enter the pas-
v& 1¢ and 20 pass directly into the
we-ways between the coils.
plates or sheets 25, which separate the
portions of the coils from the core, are
tod in a similar manner. Nozzles 34,
to the nozzles 33, attached to the
28, are secured to the plates 25 over
grforation. The perforations or-open-~
i

T

Lp
ings and nozzles in each row are staggered

et

e

o -
s and nozzles i

w7 21 can pass.directly into the spaces
reen the coils.

The operation of my improved ventilating
evice and the action of the upwardly-ex-
ending nozzles are as follows: Air from any
suitable fan or blower is led to the passage-
way 28 by the tubes 29, from which passage-
way it passes to the passage-ways 20 and 21
and from these passage-ways to the horizon-
tal passage-ways 19 in the core. The air
after cooling the core passes through the
nozzles and 1s directed upward through the
passage-ways between the coils and passes
out of the caging through the perforations 16
in the enp 15, as is indicated by the arrows in
Fig. 1. The streams of air passing upwardly
from the nozzles through the spaces between
the coils tend to ereats o vacuum below the
nozzles, and thereby draw cool air through
the hottom of the base and insulating tubu-
Tar extension, to the spaces between the coils,
ss indicated by the vertical arrows in Fig. 1.
in other words, currents of cool air are in-
duced in the spaces between the coils by the
sireams of adr from the nozzles in o manner
ibetantially the same as fluid is drawn into
1 injector Tor feeding water to boilers.

The induced currents of air mix with the
warmer air which has passed through the
core and lowers the temperature of the latter
rrents of air to a sufficient degree to main-
L the coils ot o suitably low temperature.
Tha details of my invention are susceptible
of various modifications and changes, and I
i in iy claims to cover all such modifiea-
ons which do not depart from the spirit of
nvention. '

hat ¥ claini as new, and desire to secure
by Lelters Patent, is—
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i, In a transformer, o core providsd with
ntilating passege-ways, primary and sec-
avy coils having ventilating passage-

vs, and means whereby air forced through
the passage-ways in the core and coils will be
cooled after it has passed through part of
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oformer, a core provided with
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ventilating passage-ways, coils mounted on
the eore and provided with ventilating pas-
sage~ways, and means whereby air forced
through: the passage-ways in the core and
coils will be cooled after it has passed through
the passage-ways in one of said members,

3. I & transformer, a core provided with
ventilating passage-ways, coils mounted on
the core and provided with ventilating pas-
sage-ways, and means whereby air forced
through the passage-ways in the core and
coils will be cooled after it has passed
through the passage-ways in said core.

4. In a tvansformer, a core provided with
ventilating passage-ways, primary and sec-
ondary ¢olls separated by ventilating pas-
sage~ways, and means whereby a forced cir-
culation of a cooling medium through the
passage-ways in one of said members will in-
duce ait-currents in the passege-ways of the
other member. _ _ :

5. I a transformer, a core provided with
ventilating passage-ways, primery and sec-
ondary coils separated by passage-ways, the
passage-ways hetween the coils communicat-
g with the passage-ways in the core, so that
a cooling medium can be forced first through

=)

the passage-ways in the core and ‘then-

through the pessage-ways between the coils,
and means whereby the flow of the cooling
mediumn will induece air-currents in the pas-
sage-ways between the coils, which sir-cur-
rents raix with and lower the temperature of
the cooling medium.

6. In a transformer for alternating cur-
rents, a core provided with ventilating pas-
snge-ways, primery and secondary coils sep-
prated by ventilating passage-ways which
communicate with the first-named passage-

‘ways, and means whereby air forced through

the passage-ways of the core into the pas-
snge-ways of the coils will induce air-cur-
rents in the latter passege-ways, which air-
currents mix with the air from the core pas-
sage-ways., -

7. In"a transformer for®alternating cur-
rents, o core provided with ventilating pas-
sage-ways, primary and secondary coils
spaced apart forming ventilating passage-
ways, insulating-sheets between the passage-
ways in the core and coils, and nozzles lead-
ing from the passage-ways in the core and ex-
tending upwerd into the passage-weys be-
tween the coils, whereby air-currents passing
through the passage-ways between the. coils
will induce cooling sir-currents in said last-
named passage-ways which mix with and
cool ths first-specified atr-currents.

8. In a teaunsformer, o core composed of
lamine arranged in groups forming horizon-
tal ventilating pussage-ways, primary and
secondary coils spaced apart forming vertical
ventilating passsz%e—ways, and a plurality of
upwardly-directed nozzles extending from
each horizontal pagsage-way in the core -to
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saleral pesssge-ways between the coils,
srelyy air foreed successively through the
~ways in ths cors, through the noz-
4. through the passage-ways in the
il tause an upward flow of cooling-air

In a transformer, a core provided with
bilating passege-weys, Eﬁm’ary and seé¢-
sndery soils spaced apart forming ventilat-
ing pessige-ways which communteate with
the phssage-ways in the core, and means for
eonnseting the passage-ways in the core with
3 source of air-supply, seid passage-ways in
the coils communicating at the top and Bot~
tom with the ouber atmosphere, whereb:

_thers may be 8 free circulation of air through

ths coils in eddition to the foreed circulation
10, o a transformer, & core provided with
ventilating passege-ways, coils spaced apary

forming ventilating passage-ways, sheets of |
3

insulating material surrovnd
the coils and forming s casing
sod botbom, mesns for connecting the pas-
sage-ways in $he cors with & source of com-
pressed eir, and means for directing the air
from the core passage-ways into the coil pas--
sage-weys in en upwerd direciion, whereby
cooling siv-gurrents will be drawn inte the

ing the sides of

sugh the passage-ways between the coils. |

open at its top |

agsage-ways between the coils from the
ower end.

11. In a transformer, a core provided with
ventilating passage-ways, coils spaced apart
forming ventilating passage - ways which
communicate at the sides of the coils with
the passage-ways in the core, and at the ends
of tﬁe coils with the atmosphere, means for
connescting the passage-ways in the core with
8 source o1 air-supply, and ‘means for direct-
ing the forced air toward the top of the pas-
sage-ways between the coils, whereby air will
be drawn into the said passage-ways from
the bottom. R

12. In @ transformer, a core provided with
ventilating passage-ways, and primary and
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secondary coils having ventilating (f)ass'&ge— ;

ways, the whole being so constructed and ar-
ranged, that air forced through the passage-

ways in the core into the passage-ways in the =

coils will induce air-currents in the latter pas-
sage-ways. ‘

In testimony whereof I affix my signature
in the presence of two witnesses. _ g
' CHARLES E. LORD.

- Witnegses: ‘

Frep J. Kinsey,
Arrmor F, Kwis.
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