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To all whom it mau concern:

Be it known that I, L.ouis C. NicuOLS, a
citizen of the United States, residing at. Nor-
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-
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fication. :

My invention relates to transformers for
alternating currents; and one of the objects
of my invention is to provide an improved
ventilating means whereby both the core and

.coils will be effectively cooled.

Another object 1s to so arr&nge the 1nsu-
lating-sheets and the ventilating-openings

between the core and coils that there will be -

little surface leakage. X
| In carrying out the first part of my inven-
tion I so arrange the passage-ways 1n the

core and between the coils that a forced cir-

culation of air can be maintained through

the passage-ways in the core and then

- through the passage-ways between the coils
- 1n two different directions. | |

- vention

In carrying out the second part of my in-

separate the coils from the core

by air-spaces and provide leakage-surfaces
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ereater than the spaces between the colls and
the core. e

In another aspect my invention consists in
a transformer provided with horizontal pas-
sage-ways, primary and secondary coils hav-
ing vertical passage-ways, the passage-ways
being so connected and arranged that air
may be forced through the upper half of the

- core and upwardly through the upper por-
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tions of the coil passage-ways and through

the lower half of the core and downwardly

through the lower portions of the coil pas-
sage-ways, whereby two independent cir-
culations of air may be maintained through
the core and coils. o .

My invention still further consists in 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
drawings, 1n which— |

Figure 1 is a vertical sectional view ol my
transformer. Fig. 21s a section on a reduced
scale'along the line 2 2 of Fig. 1, and I1g. 3 1s
a section on a reduced scale along the line 3 3
of Kig. 1. B o

1 wood 23, formin

Referring to the figures of the drawings, 10
indicates a cast-inetal base on which my

transformer is supported. The core 11 of
the transformer consists of groups of lamine

spaced apart, forming horizontal ventilating

passage-ways1l2. Thecoreisdividedinto two

portions, which are spaced apart, forming
the passage-way 13. The outer legs 112 of
the core rest directly on the base and the
inner adjacent legs 11° rest on the transverse
support 15. | o :
Supported on the base is the rectangular
casing 16, which is somewhat larger than the
core, and 1s spaced therefrom on all sides,

which communicates with the opening 1n the

-base by a large number of air-inlet openings

18,-distributed along all sides of the horizon-
tal supporting-wall of the base. The usual
end head or plate 19 rests on the top of the
core and against the walls of the casing 16.

“A cap or head 20 rests on the top of the cas-
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leaving the continuous passage-way 17, -
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ing 16. This cap is provided with a number

of air-outlet openings 21, the size of which
may be regulated by the gate or slide 22.
The primary and seconcary wincings are

mace of strap-copper and are ¢1viceu 1n a

number of sections spaced apart by strips ot

& A
ways 26. The coils, asis seen from the craw-

ings, surrounc. the inner legs 11° of the core .

anc are supportes on the transverse wooden
block 24, which rests on the core. -

o the vertical air passage-
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The coils are surroun:.ed by a closely-fit-

‘ting insulating shell or casing 25, open at the

top anc close.. at the bottom excep: fora plu-
rality of lateral air-outlet openings 26’, which
communicate with the outsi.e. The 1nner
sides of the legs 112 of the core are lined with
sheets of insu%&tin material 27, and the 1n-
ner sices of legs 11° are lined with sheets 28.

| The inner si- es of the legs of the coils are

also lined with sheets of insulating material
29. It is seen that the legs of the coils are

smaller than the openings in the core and

that the coils are separated from the inner
legs 11° and outer legs 11* by |
spaces. The cistance of thel coils from the
core must be sufficient to prevent leakage
and will depend in each case on the voltage
for which the transformer is intended. The

sides of the legs of the core are proviced with

| long parallel passage-ways or slots 27* and
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equal air- -
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-sheets of insulation 27 and 28 lining the mmner -
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g-sneets 25 and

<, wineh slots aline with th

2 bhe core. The insulatiy

surrounding the legs of th

Miar manncr provided with 5 2

iich are directly opposite the passage-ways

12 in the core andd the slots 272 and 28% 11 the

insulsting-sheets 27 and 28, _

in order to increase the leakage-surface
between the coils and core, I provi ‘e in the

1o spaces between the core ani coils barriers 30
of insulating material hell at equal dis-

- tances from the core anl coils by wooden
strips 31.  The barriers are provi el with
ventilating-slots 302, which are out of aline-

5 ment with or staggered with respect to the
slots in the insulating-sheets on each side.

This is clearly shown 1n the Grawings.
In Fig. 2 the dotted rectanglesin icate the
slots in the separating sheets or barriers 30,

2o 1t is well known that leakage will take place
between two points or surfaces of cifferent
potentials much more easily along a surfgce
even 1f the surface is of goo 1sulating .ma.-
terial than directly through an insulating

25 meclum, as air. It is therefore necessary Lo
increase as much as possible the leakage-sur-
face directly between the points of Cifferent
potentials. By staggering the slots in the
insulating-sheets it will be seen that the

2 leakage-surface between the slots 272 and 292
and 28% and 29 in the sheets lining the coils
and cores will be greatly increased. |

The cirections of the air-currents through
the transformer are as foilows: Air from ANy

35 suttable fan or blower is forced under cor
stiderable pressure into the base 10 through
the openings 18 into the passage-ways 17 and
13, from which passage-ways the air passes
through all the horizontal spaces or passage-

10 wavs 12 between the group of laminw of the
core. Krom the passage-ways 12 the air
passes by the irregular paths through the
openings in the insulating-sheets inio the
Verticﬁ spaces between the coil-sections.

45 The spacing-strips of wood 23 serve as bar-
riers to civide the air-currents and cirect the
latter so that all the air which enters the
spaces between the coils through the upper
openings 12 in the core passes upward and

j0 out of the casing at the to?, while all the air
which enters through the lower openings 12
passes downward and escapes from the cas-
Ing through the openings 26’ _

%t will be seen that by providing two dif-

55 ferent paths for the air-currents through the
spaces between the coils the latter will be
‘aintained at a lower temperature than if |
the air after passing through the core was
forced along the entire length of the coils.

6o 1 aim in my eclaims to cover all modifica-
tions and changes which do not aepart from
the spirit of my invention.

What T claim as new, and desire to secure
by Letters Patent, is— -

65 1. In a transformer, a core provided with |
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venttilating passage-ways, primary and sec-
ongary coils having ventilating passage-
ways, Lhe passage-ways in the core and
¢01lS being s connected and arranged that
alr cani be forced through the passage-ways
in the core and then through the passage-
ways between the coils in two different di-
rections.

2. In a transformer, a core provided with

passage-ways, primary and secondary coils

having passage-ways, the passage-wavys in

the core and coils being so connected and ar.
ranged that a cooling medium can be forced
hrst through the passage-ways in the core
and then by divided paths through the
passage-ways in two different portions of the
colls . | - | -
3. In a transformer, a core provided with
ventilating passage-ways, coils divided into
sections separated from each other forming
ventilating passage-ways, the passage-ways
being so connected and arranged that air can
oe forced through the Dassage-ways in one
part of the core and through the passage-

- ways between the coils for part of their

length, and througls another part of tha
passage-ways in the core and through the
passage-ways between the coils for another
part of their length.

4. In a transformer, a core provided with
bassage-ways, primary and secondary coils
brovided with passage-ways, part. of the
passage-ways, in the core communicating
with a part ‘of all the passage-ways in tha
colls, and the other passage-ways in the core
communicating with another part of all the
passage-ways in the coils, whereby one-hulf
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the core and parts of the couls, and the other -

part ot the core and the other parts of the
coils can be cooled independently,

5. in a transformer, a core v~ Aded with
horizontal passage-ways, prim . ADG see-
ondsry coils having vertical DaSE AZe-WAYS,
the horizontal passage-ways in bhe APPer
part of the core communicating with the
passage-ways between the upper part of the

- coils and the passage-ways in the lowsr purt

of the core communicating with the PRSInee-
ways between the lower parts of the ccile.

6. In & trapsformer, a core, DIImAary and
secondary coils thereon, msulating-spaces
between the core and cails and means for
providing a leakage-surface betwoen the core
and coils greater than the widths of the
isulating-spaces. -~

7. 1n a transformer, a cove, primery sid

secondary coils thereon, said core and ool
having communicating ventiating-cponings,
and an msulating-barrier between the GDEN-
ings for providing s large leakage-surface
between the coils and core. _

S. in a trensformer, & core b AVING venii-
Iating passage-ways, primary and secondary
colls having ventilating passage-wavs, sgid

r

colls being mounted on, but snaced LTOom, the
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- coils, said sheets having openings or perfora-

{O

~ the passage-ways in -the .core, insulating-
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~ legs of the core, a plurﬁlity of spaced insulat-

ing-sheets in the spaces between the core and

tions staggered with respect to each other
whereby a large leakage-surface is provided.

9. In a transformer for alternating cur-
rents, a core provided with ventilating
passage-ways, primary apd secondary coils

mounted on the core, said coils being spaced

from each other and from the core forming
ventilating passage-ways ab right angles to

barriers located. in the spaces between the
core and the coils, said barriers having open-
ings staggered with respect to the openings
Jeading from the passage-ways in the core to

the passage-ways in the coils, and barriers

located in the passage-ways between the
coils, the said passage-ways in the upper
part of the core communicating with the por-

tions of the passage-ways above the last- |

~ named barriers, and the passage-ways in the

lower part of the core fommunicating with
the portions of the passage-ways below said
last-named barriers, whereby two circula-

l
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tions of air may be maintained through the

‘core and coils independently of each other.
. 10. In a transformer for alternating cur-

rents, a core provided with ventilating
passage-ways, primary and secondary coils

| mounted on the core, said coils being spaced

from each other and from the core forming
ventilating passage-ways at right angles to
passage-ways in the core, and barriers located

1in the passage-ways between the coils, the
said passage-ways in_the upper part of the

core communicating with the portions of the

passage-ways above the barriers, and the

passage-ways in the lower part of the core
communicating with portions of the passage-
ways below the barriers, whereby two circu-

lations of air may be maintained through the -
core and coils independently of each other.

In testimony whereof I affix my signature
in the presence of two witnesses.

LOUIS C. NICHOLS.

Witnesses:
Frep J. KINSEY, -
- ArtHUR K. KE7VIS.

30

35

40



	Drawings
	Front Page
	Specification
	Claims

