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1o allaehom it may concern
Be it known that I, Svixn . Joranwn-

b PN . .
sex, a-citizen of the United States, and a

resident of Pittsburgh. in the county of Al-
fegheny and Siate of Pennsylvania, have in-

vented a new und useful Tmprovement in.

Transformers, of which
specification.

My invention relates to electrical trans-
formers and particularly to those which ave
provided with ventiluting passages  and
which are adapted to e cooled by drafts
of air.

The object of my invention is to provide

the following is o

a novel and improved structure for trans-

formers of the character indicated.

As usually constructed, {ransformers that
are adapted to be cooled by the forced ciren-
lation of air are of the shell type and com-
prise a plurality of coils separated by ven-
tilating spaces, and a laminated, magnetiz-
able core in which transverse ventilating
spaces are provided at intervals, air being

forced through the passages between the.

coils and through and around the core struc-
ture. When such transformers are placed
upon locomotives or other vehicles it is ex-
tremely desirable that the dimensions and
weights be made as small as is consistent
with successful operation, and I have, there-
fore, so constructed and arranged the parts
of a transformer as to enable very material
reductions in these respects over others that
have heretofore been provided. T propose

5 to eliminate the transverse ventilating duety

that ave usually provided at intervals in the
core structure and instead thereof, to pro-
vide passages between the coils and the core
and also between the rectangular sections of
the core, as well as between the core and the
inclosing casing. By means of this ar-
rangement, ventilating passages are pro-
vided adjacent to all of the sarfaces of the
core and the usual transverse core ducts may
be omitted. :

Figure 1 of the accompanying drawings
is a view in side elevation of a transformer
constructed in accordance with my inven-
tion, certain of the parts being broken away
for the sale of clearness of illustration, and
Fig. 2 is & plan view of one end of the
transformer shown in Fig. 1.

The straight side portions of a plurality
of coils 1, 2, 8, 4, etc., between which ven-
tilating ducts 5 are provided by means of

spacing strips 6, are inclosed by insulating
casings T between which and the coils vent).
lating ducts 8 are provided by spacing strips
9. A laminated, magnetizable core 10, com-
prising two rectangular sections 11 and 12,
alse surrounds the straight side portions of
the coils, and spacing strips 13 are infer-
posed between the easings 7 and the core in
order to form ducts 14 adjacent to the core.
The sections 11 and 12 of the core are also
separated a short - distance by mieans of
strips 15 for the purpose of forming a pas-
sage 16 Detween them. '

The core is clamped between two end
frames 1T and 18 by means of bolts 19, the
frames being provided with fugs or feet 20
whereby the transformer may be supported
or suspended. They arve further provided
with ribs 21 on their inner faces whereby
ducts 22 are formed between the core anil
the frames. Duets 23 are also formed be-
tween the inner ends of the coils and the ad-
jacent end faces of the core rectangles by
means of drift wedges 24. The core punch-
ings are prevented from becoming displaced
by means of bars 25 that are secuved at op-
posite ends to the frames 17 and 18. The
ends of the coils are clamped between boards
or plates 26 by means of bolts 27 that are
serevw-threaded in arms 28 that project from
the frames 17 and 18.

A sheathing 29 swrrounds the Taminated
core between the frames 17 and 18 so as to
leave passages 30 adjacent to the outer sur-
faces of the core, the sheathing being se-
cured to the frames along its edges by means
of screws 81.  The portions of the coils that
project from the core are inclosed by hoods
32 and 33 that are also secured to the frames
17 and 18, respectively, by means of screws
34, the hoods being provided with openings
at 35 and 36 through which air for ventilat-
ing the transformer may be forced and ex-
pelled, respectively.,

In the operation of the transformer, air is
forced through the opening 85 into the hood
32 and a portion of it passes through the
transformer by way of the passages that
are provided between the coils by means
of the spacing strips 6. The air is also
forced through the ducts 22 between the
frame 17 and the end of the magnetizable
core, through the passages 30 over the outer
surfaces of the core, through the passages
14 over the inner surfaces of the core and
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through the passages 16, belween {he vec-
tangles, into the hood 33 from- whence it is
discharged into {he atmosphere. Thus it is
seen that drafts of air pass over substan-
tially the entive external surface of the core
structure which, to my knowledge, has not
heretofore been effected.

When a transformer is constructed as just
deseribed it is nnnecessary to provide trans-

-verse ventilating duels at intervals in the

core structure, and consequently the length
of the core may be materially less than
would otherwise be the case and the lengths
of the coils may be likewise reduced. Thus
the dimensions and weight of the trans-
former may be materially ‘less than those
of transformers heretofore used.

I claim as my invention:

1. A transformer comprising a magnet-
izable core, a plurality of magnetizing cotls,
frames between which the core is elamped,
said frames having auxiliary means for
supporting the coils, and a casing surround-
ing the corls and the core and having ven-
tilating passages between {he casing and the
core. . B

9. Tn a transformer, the combination with
a plurality of magnetizing coils and a mag-
netizable core, of frames between which the
core i1s clamped, and means whereby venti-
lating passages are provided between the
frames and the core.

8. In a transformer, the combination with

1,069,259

a plurality of magnetizing coils and a mag-
netizable core, of frames between which th'e
core is clamped, and means. whereby venti-

Jlating passages -are provided between the

core and the coils and between the frames
and the core.

4. In a transformer, the combination with
a plurality of magnetizing coils and a mag-
netizable corve, of frames for supporting the
core, and means whereby ventilating pas-
snges ave provided between the coils, be-
tween the core and the coills and between
the frames and the core.

5. In an air blast transformer, two lami-
nated cores separated by a vertical air space,
primary and secondary coils surrounding
{he adjacent portions of said cores and hav-
ing ventilating air passageways, and a cas-
ing
ing having air mnlet and air outlet openings,
the parts being so constructed and arranged
that air can be forced upward between the
coils, through the space separating the cores,
between the core and coils and between the
core and the.casing.

In testimony whereof, T have hereunto
cubseribed my name this 28th day of Feb-
ruary, 1906, .

SYEND E. JOLTANNESEN. °

Witnoesses:

O11o 8. SCIIAIRER,
Bigzey Hines.
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