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UNITED STATES PATENT OFFICE.

LOUIS C. NICHOLS, OF NORWOOD, OHIO, ASSIGNOR TO THE BULLODK ELECTRIC
MANUFACTURING COMPANY, A CORPORATION OF OHIO.

TRANSFORMER.

Fo. 873,186,

Bpecification of Lietters Patent,

" Patented Dec.” 10, 1967.

Application filed January 15, 1808, Serial No, 286,068,

To all whom it MAY concern:

Be it known that I, Lows €. NicwoLs, a

“citizen of the United States, residing at Noz-

wood, in the county of Hamilton and State
of Ohio, have invented certain new and use-

 ful Improvements in Transformers, of which

the following is a full, clear, and exact speci-
fication. ' o '
My invention relates to transformers and

‘especially to the cooling means for trans-

formiers having & very large kilowatt capac-
ity. In such devices, means maust be pro-
vided for carrying away the heat generated
therein to prevent a dangerous rise of tem-
perature. , . T

+ The object of my invention is to provide
an air blast cooling system which will be
eflective for transformers of any kilowatt

‘ c&g acity.

employ & forced cireulation of air for cool-
ing the parts of the transformer, and my in-
vention consists in so arranging the air-ducts
ot air yassageways through the transformer
that all parts will be effectively cocled.

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

For a better understanding of my inven-
tion, reference is had to the accompanying
drawings, in which

Figure 1 is a vertical section through a
transformer having my invention applied
thereto, along the line I-—1 of Fig..3; Fig. 2

. is & vertical section along the line 22 of

Fig. 3; Fig. 3 is a section along the jine 3-—3
of Fig. 1; Fig. 4 is a vertical section similar to
Fig. 1, on a reduced scale, of a transformer
embodying & modified form of my invention;
and Figs. 5 and 6 are side and snd view re-
spectively with parts in'section, showing a

. further modification of my invention.

Referring first to Figs. 1, 2 and 3 of the

- drawing, I have shown at 10 a cast metal

45

transformer stand on which are mounted
{ransformer cores 11.  Each core consists of
lamine which in Figs. 1,2 and 3 are ar-

“ranged in groups, the latier being spaced

50

apart, formmg horizontal passagewavs 12
2 o bl Y

fransformer cores rest upon {he horizontal
ledge 10% of the stand, and the fnner or ad jo-

~ cent sides or legs rest upon a brass plate 14,

;n
[«]

ihieends of which are supported on opposite

-sides of the cores.

“inlet opening 28,

sides of the transformer stand s in the cus-
tomery manner.

uirounding the inner adjacent portions
of the two cores are the privary and second-
ary coils 15, which are arranged in sections
spaced apart, forming vertical air passage-
ways 16, The coils rest upon one or more,
wooden blocks 17, and are surrounded by an
insulating casing or sheath 18. This sheath
extends a short distance above and below
the cores and is open at its upper snd lower
ends. The cores and coils are so propor-
tioned that the open spaces in the cores are
larger than the legs of the coils, and the coils
are so arranged that the vertical portions are
located centrally of the openings in the cores
and are therefore spaced on all sides from the
The spaces are prefer-
‘ably left open and form vertical air passage-
ways 19 between the coils and the outer por-
tions of the cores, and vertical passageways
20 between the coils and the inner or adja-
cent portions of the cores. The coils may be
held in place in any desired manner by blocks
of woof or other insylating mateciall ’

The transformer is surrounded by a casing
21 made preferably of sheet mefal. This
casing is slightly larger than the transformer
and is spaced therefrom on all sides, forming
a continuous air passageway 22. .As shown
in Fig. 3, the end plate 23 is provided with
lugs 24 which engage the sides of the casing.
The easing is provided at its upper end with
a cap 25 having a plurality of air outlet o pen-
ings, the size of which can be regulated by
the movable gate 26,

The transformer stand or base 10 is pro-
vided with an open space 27, and Is seatod
over a large air mlet opening 28 in the sup-
porting floor-or foundation. While [ have
shown the transformer seated over the air,
v it is evident that thé open-
Ing 27 in the stand could have communica~
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tion with a source of air supply in any other ,

convenient. manner. The opening in the
stand, through which the lower portions of
the coils extend, is of suflicient size to pro-

vide air openings 29 which communicate
i with the vertical air passageways 10, As is
The two cores are spaced apart leaving averti- |
calairspace 13. - The outer sides orlegs of the |

clearly shown in the drawing, the upper parts
of the vertical passagewsays 10 are provided
with insulating blocks 30 having narrow
openings 31. Thus the upper parts of the
passageways 19 are more restricted than the
upper parts of the passageway 22.  As shown
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in Figs. 1 and 2, there is an open space 32 | In Tig. 4 I have shown one modification of -

between the lower portions of the coils and
the supporting plate 14, whereby air may

pass from the opening 27 in the stand, into :

the vertical passageways 20.

The paths of the air currents through the
transformer, indicated by the arrows in the
different figures, vl now be pointed out.
Air may be brought under any desired pres-

sure from a suitable fan or blower through |

the opening 28 into the opening 27 of the
transformer stand. From .the opening 27

the air may pass through the transformer.

by a variety of paths. The air may flow
freely upward through the passageways 16
between the sections of the coils and a suffi-

*cient amount of air will pass through these

passageways to prevent-an undesirable vise
of tem})emture. The air eurrents also pass
through

and the outer portions of the cores. The air
rises in these passageways and a large por-
tion passes through the horizontal passage-
ways 12 of the outer portions of the cores
into the vertical passageway 22 between the

878,188

myinvention. The transformer stand 10" is
not only provided with openings 29 leading
to the passageways 19, but is also provided

. with openings 33 leading directly to the pas-

|

cores and the casing, through which the air:

passes to the upper part of the casing above
the transformes. A portion of the alr may

also pass dircetly upward along the vertical |

passageway 19 and throagh the restrieted

openings 31, to the upper portion of the cas-
ing and through the outlet openings.

The relative amounts of air which pass
through the horizontal passageways 12 and
the restricted openings 31 can be changed
by changing the size of the openings 31 in the
block 30.
also passes into the space 32 between the

supports a sheet metal casing.

sageway 22 between the casing and the outer
portions of the cores. In this construction
the openings leading from the upper part of
the passigeways 19 to the upper part of the
casing are not restricted. Therefore the air
will pass upward equally through the pas-
sageways 19 and 22 on both sides of the outer
portions of the cores.  As the air pressure in
both passagewsnys Is the same there will be
no tendency for the air to pass through the
horizontal passageways 12, '

In Tigs. 5 and 6 1 have shown a commer-
eial form of a transforiner, involving a fur-

t therslight modification in the casing and ar-
the openings 29 into the vertial
passageway 19 between the legs of the coils

rangeitent of the air passageways. In this
case the cores of the transforiner are not pro-
vided with the horizontal passageways shown
in the other figures. but are cooled entirely
by the circulation of air through the verti-
cal passageways. A slightly modified form
of stand 1s shown at 107 As in the pre-
viously described constructions, the stand
Resting on
the casing is a cast metal cap 35, which has.a
horizontal ledge 36, which rests on the top of
the lamine.  The stand is provided with

openings 37 and 38 which commumicate with

the vertical passagewsws between the coils
and the outer portions of the corves, and be-
tween the outer portions of the cores and the

©casing, which vertical passageways commu-

As 1s shown in Figs. 1 and 2, air .

1
i

lower portions of the coils and the supporting -

block or plate 14, and cuters the vertical pas-
sageways 20 hetween the legs of the coils and
the adjacent portions of the cores. From
these passagewavs 20 the air may pass
through the horizonial passageways 12 in
the inner portions of the cores into the ver-
tical alrspace 13 and upward. and then fai-
erally to the passageway 22 hetween the
corés and the easing. L

It is seen that the alr curr¢uis have acceess
to all parts of the transformad and therelore
there will be no tendeney for any part to be-
come overheated. The amount of air blown
through the transformer may be vegulated

nicate with the space above the cores through
suitable openings.  As in the other construce-
twns an open space 39 is provided between

the plate 40, which supports the inner legs of

the two cores, and the insulating shealth.

The plate 40 is, in this case, provided with a
number of openings 41 between the funer ad-

©Jucent portions of the core, or two separate

Plates may be emploved, which plates ave.

spaced apart so that air can rise direetly inio
the vertieal space between the two cores,
The air therefore passes from the opening 39

Cto the vertical passageways 20 between the
teoils and the inner portions of the cores, and

by adjusting the size of the outlet openings ;
in the upper part of the casing 25 by means .

of the gate 26, Although 1 have shown
openings 31 in-the blocks 30 of the upper
portions of the passagewas 19, it is evident
that 1T may close entirely the upper portion
of the passageways= 19 so that all the air that
enters said passagewayvs must pass Uoough

the horizoutal passageways 12, to the ver-

tical passageway 22 between the casing and |

the outer portions of the cores.

respectively.

also to the space 13 between the two cores.
The airis preferably guided upward by verti-
eal strips of wood 42,7 The air after rising to
the upper part of the corves passes Iaterally
from the vertical passageways 13 and 20 to
the space in the casing cap. Thecap is pro-
vided with an air oullet opening 43, which
may be closed by a hinged lid or door 44.
This door has a handle 45 adapted to engage
a pin 46 which may be inserted in any one of
a series”of holes 47, By inserting the pin in
different holes, the epening may be more or
less elosed by the lid. - The high and low ten-
sion terminal leads are shown at 48 and 49
These leads are connected to
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 terminal blocks 50 .mounted on horizontal !

. supporting strips 51, It is seen that the pas-
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“and coils,

sageways and therefore the paths of the air :
currents may be varied to & considerable ex-
tent. ] : o

" T aim in my claims to cover all modifica-

-tions which do not involve a departure from -

the spirit and scope of my invention. -, -
What I claim as new and desire to secure |

by Letters Patent is:— ' ' ‘
1. Ina transformer, a laminated core, coils

thereon, and a casing surrounding the core

-and coils, the parts being so provided with |

assageways that air can be forced from the |
ottom, to the top of the casing between the
coils, between the core and coils, and be-
tween the casing ‘and the parts incased

2. In a transformer, a laminated core, coils
separated by passagewsays, and a casing sur-

‘rounding the core and coils, the parts being .
80 constructed and arranged that there are E

vertical air passageways between the core I
and coils ang between the core and casing, i
all said passageways communicating with an |
air inlet opening at the bottom of the casing, |
and an-air outlet opening at the top of the
casing. ' '

3. In a transformer, a laminated core pro-
vided  with a plurality of air passageways,
primary and secondary coils, and a casing :
surrounding said coré and coils, the whole
being so constructed that air can be forced in
a general upward direction, between the core

etween the core and casing, and |
through said air passageways whereby all ’
parts will be well cooled.

4. In an air blast transformer, a trans-

on, said core having a plurality of passage- :
ways between the core lamina, primary and .
secondary cuils, said coils being divided into
sections and separated by air passageways,
and a casing surrounding the core and coils, .
the parts being so constructed that air can be |
forced in a general upward direction through .
the passageways betwecn the coils, hetween |
the-core and coils, between the core and cas-
ing and through said passageways between |

| effectively cooled.

L2

the core laminw, whereby all parts can be

5. In- a transformer, 4 base or stand; a
laminated core thereon, said.core being pro-
vided with ventilating passageways between
the laminz, primary and secondary coils
provided with ventilating passageways, an

“1nsulating casing or sheath surrounding the
coils and open only at the top and bottom,
“and g casing surrounding the core and coils,

said stand being seated over or otherwise
provided with an air inlet opening and said
casing being provided at the upper end with
an air outlet opening, the whole geing 80 cOn-
structed that air can be forced in a general

upward direction through the coils, between

the core and coils, between the core and cas-
ing and through the passageways in the core

i laminee.

6. In an air blast tra. sformer, a laminated
core, primary and seconaary coils surround-
ing-portions of said ‘core, & stand on which
the core and coils are mounted, and a casing
surrounding the eore, said stand being seated
over an air inlet opening, and said casing
having an air outlet opening at the top, the
parts Being so constructed that there are pas-

. sageways leading from the air inlet opening

to the air outlet opening, through the coils,

! between the core and coils, and between the

core and casing.

7. In an air blast transformer, two lami-

‘ nated cores separated by a vertical air space,
. primnary and secondary coils surrounding the

adjacent portions of said cores and having
ventilating air passageways, and a casing

s surrounding the transformer, said casing
‘ : having air mlet and air outlet openings, the
former base, & laminated core mounted there- :

parts being so constructed and arrenged that

air can be forced upward between tfx_e coils, -

through the space separating the cores, be-

i tween the core and coils and between the

core-and- the casing.
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In testimony whereof I affix my signature,

in the presence of two witnesses, ‘
o LOUIS €. NICHOLS.
Witnesses: )
o+ ArtHUR F. Kwis,
Frep J. KiNsEy.



