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UNITED STATES

PAaTENT OFFICE.

WALTER S. MOODY, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL

ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

TRANSFORMER.

SPECIFICATION forming part of Letters Patent No. 713,901, dated November 18, 1902.

Application filed May 28,1900, Serial No, 18,235,

(No model,)

To all whom it may conceri:

Be it known that I, WALTER S. M0ooODY, a
citizen of the United States, residing at Schen-
ectady, county of Schenectady, Sta,te of New
York, have invented certain new and useful
Improvements in Transformers, (Case No.

1,637,) of which the following is a specifica-

tion.

This invention relates to improvements in
electrical apparatus, and especially to trans-
formers. With apparatus of this nature it
has been found necessary to provide means
for carrying off the heat generated by the
internal losses. Oil has been found to be
the fluid best adapted for the purpose of ab-
sorbing heat from the partsof the apparatus,
as it serves as an insulator between the parts
and prevents deterioration of the solid insu-
lation. It has been found that unless pre-
cautions are taken fire and explosions are
likely to be caused in apparatus cooled in
this manner, which would not only wreck
the apparatus itself, but cause great damage
to surrounding property. T'he invention in-
cludes means for preventing the occurrence
of accidents of this kind.

Klectrical apparatus of various kinds, and
especially transformers, should not only be
maintained at a low temperature, but the
temperature of all parts should be uniform.
Uniform temperature cannot be maintained
when the exposed ends only of the winding
are relied upon to cool the coils. IHeat is
generated 1n every part of the winding, and
every part should therefore be cooled di-
rectly, rather than by conduction through the
coils. It has been found thata mostefiective
way of causing uniform temperature through-
out 1s to submerge the entire apparatus in a

fluid contained in a heat-conducting casing.

The casing of a large apparatus should pos-
sess strength to render proper support and
protection t0 the apparatus and to with-
stand the shocks sustained in shipment and
should be made of some material, such as

cast-iron, which not only provides a strong

structure, but at the same time is highly
heat-conducting in its natme, and therefore
carries off the heab from the fluid which has

cooled the heated parts of the apparatus and |

| embodies the features of myinvention.

| radiates it into the surrounding space with

great rapidity.
This invention aims to provlde a structure

which shall accomplish this purpose In a

highly-efficient manner.

In the drawings, Figure 1 is a side eleva-
tion, partlyin section, of a transformer which
FKig.
2 is an end sectional elevation of the same;

and Fig. 3 is a plan view, partly in section.

In all the figures, R represents the core of
the transformer, and P and S the primary and
secondary coils thereof respectively.

B is the base npon which the transformer

55

60

is mounted in a suitable manner, as shown, 65

and W is the casing mounted in the base. A
is a plate which closes the upper end of the
casing. Material F, such as felt, is inter-
posed between the plate A and the casing in
order to form a tight joint.
secure the plate A, the base B, and the trans-
formerpartstogetherinengagementwith suit-
able supports f01 said parts as shown.,

H represents a cover which is secured to
the plate A to close a hand-hole or opening,
through which the transformer parts can be
reached without removing the plate. Hooks
2 are formed on the plate A, by which hooks
the entire apparatus when assembled can be
lifted for transportation.

A cover Cis pivoted or otherwise movably
secured to the plate A in any suiltable man-
ner, as shown at I, to normally close a small
opening in the plate. If the parts become

Suitable bolts £ 70

75

80

excessively heated orarcing occars, especially 8s

at the surface of the oil, gases Wlll be gener-

| ated. In case of thisformation of ﬂ'a,ses_mth-

in the casing the cover C will be lifted thereby
to permit their escape and thus prevent their

accumulation to such an extent as to cause go

an explosion. In case of fire the cover C tends
to remain closed and the fire will be smoth-
ered, the cover being opened only to permit
the escape of the gases, since it is antomat-

ically closed by gravity when the lifting pres- 95

sure of the gases ceases, and therefore no air
is permitted to enter within the casing to sup-
port combustion.

In order that the heat absorbed and con-
ducted by the casing from the fluid may be

1CO
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quickly carr ied off into the etmosphere the | forced through the joint as far as the hole G,

casing should have the minimum thickness

eonmstenb with strength. Inordertoincrease
the effective interior and exterior surfaces of

the casing, it is made to have a wave shape,
thus exposing a greatly-increased surface of
the casing to the heated oil and a greatly-in-
creased surfacetotheatmosphere, at thesame
time maintaining the minimum uniform thick-
ness. It should be particularly noted that
the wave-shaped surfaces of the casing are
of uniform thickness throughout, so that all
portions offer the same minimum resistance
to the conductance of heat from the trans-
former parts. The recessed portions or
tronghs of the external surface are formed
with wider mouths and greater extent of sur-
face than the troughs of the interior surface,
as shown in Fig. 3, in order to economize in

the amount of oil necessary, and also in or-

der that the heat conducted from the oil by
the metal casing may be more rapidly dissi-
pated into the atmosphere. If the interior
and exterior troughs had the same extent of
surface, the external radiativeand convective
power would not be sufficient to carry off all

- the heat which can be transferred from the

30

35

40

45

50

55

60

oil which fills the interior troughs of the cas-
ing. DBy making the trough of the shape
shown the amount of heat which can be trans-
ferred to the casing from the interior is not
materially decreased, whereas the amount of
heat which can be radiated and conveyed
from the exterior of the casing is materially
increased. As the radiation of heat takes
place in lines normal to the radiating sur-
face, heat will be radiated from a large por-
tion of the surface of troughs of the shape
shown directly to the free-air space outside
the trough instead of being radiated from
side to side of the trough, as would be the

case 1f the outside Lrouﬂ'hs were narrow, like

the inside ones. benmderable diffi eulty was
at first experienced in casting casings having
the wave shape desired, but metheds were
adopted by which their manufacture is now
practicable.

Thecasingis madeinsections, each of which
has the above-described wave- -surface. As
ordinarily constructed, the complete casing
is rectangular or square in form; but the gen-
eral outline might be of any desired shape, as
circular, in certain cases. The ends of each
section terminate at the crest of a wave, the
ends being bent at a slight angle. Kach sec-
tion has other sections' joined to it by bolts
K, so that each joint forms a complete wave,
as shown in Fig. 3. Unless great precau-
tions are taken the oil within the casing will
creep through these joints and flow down the
outside of the casing. To prevent this, a

oroove is cored in the surface of the end of
~each section which is to form part of the joint,
so that when two sections are joined together
a hole G is formed which extends the entire
If the o1l creeps or is

length of the joint.

i
1
I

K

it will descend throuch the latter to be eol-—

lected from the pipe L or in any other suit-
able manner for future use. As with this

construction it is not necessary that the joint
be tight beyvond the hole G, a groove 18 cored
in the end surface of each seetlon beyond the
groove which forms a part of the hole G, so
thet when the sections are brought ton'ether
a hole O is formed. This not only pelmlts
the use of less metal, but obviates the neces-
sity of planing largesurfacesin order to form

a good Jomt

The casing W is secured in the base B to
form a fluid- tlﬂ'ht joint therewith in the fol-
lowing manner: As shown at 3 in Fig. 2, the
wave- surfeces exeeptmw those formed et the
joints, are ﬂ'raded off to form straight edges.
These edu'es are placed in a groove 5 1n the
base, whleh corresponds in conﬁﬂ'ura,tlon with
that of the edges. The edges are heated and
soft metal 6 is poured into the groove and ad-
heres to the edges when cool. The grooves
are formed with sides which converge toward
the top, and projections 4 are formed in the
lower edges of the casing to prevent the sep-
aration of the latter from the base.

What I claim as new, and desire to secure
by Letters PPatent of the United States, is—

1. Thecombination with a fluid-cooled elec-
trical apparatus, of a casing therefor, a mem-
ber which closes an opening in the casing,said
member being itself formed with an opening,
and a cover which is movably secured tosaid
member, whereby it can be moved from its
closing position by increase of pressure with-
in the casing, and will automatically resume
its closed position.

2. The ecombination with a fluid - cooled
transformer,of a casing therefor,a plate which
closesthe casing and is provided with an open-
ing, and a cover for said opening, which is

i movably secured to said plete whereby it can

be moved from its closed position by increase
of pressure within the casing, and will auto-
matically resume its closed position.

3. The combination with a transformer, of
a heat-conducting casing therefor, containing
a fluid which absorbs heat from the trans-
former, which casing has walls of uniform

70

75
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100

105
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thickness throughout, the interior and ex-

terior surfaces of which walls have substan-
tially a wave shape with the grooves on the
exterior of the casing wider tha,n the grooves
on the interior.

4. The combination, with a transformer, of
a heat-conducting casing therefor, containing
a fluid which absorbs heat from the trans-
former, which casing has walls of uniform
thickness throughout, the interior and ex-
terior surfaces of which walls have substan-
tially a wave shape, for the rapid conduction
of heat from the casing, the troughs of the
external surface having wider mouths and
oreater extent of surfece than the troughs of
the interior surface.
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5. The combination with a transformer, of |

a heat-conducting casing therefor, containing
a fluid whieh absorbs heat from the trans-
former,which casing is made up of separately-

formed sections bolted together at their ends,

each section being of substantially uniform
thicknessand havingsurfacesof substantml]y
a wave shape.

6. The combination with a transformer, of
a heat-conducting casing therefor, containing
a fluid which absorbs heat from the trans-
former, which casing has walls of uniform
thickness throughout, the interior and ex-
terior surfaces of which walls have substan-
tially a wave shape, the walls being formed
1n sections which terminate at the crest of a
wave, which sections are joined together at
their ends to form a joint having a width sub-
stantially equal to the height of the wave, and
each joint forming a complete wave.

7. The combination with an electrical ap-
paratus, of a sectional casing therefor, which
contains a fluid which absorbs heat from said
apparatus, each section of the casing having
substantially uniform thickness, and having
both surfaces of substantially wave form, the
sections being joined together at their ends
and having a passage which extends through-
out the length of the joint.

8. The combination with an electrical ap-
paratus, of a sectional casing therefor, each
section of the casing being of uniform thick-
ness of material and having exterior and in-
terior surfaces of substantially wave shape,
the ends of each section being adapted to be
joined to the ends of another section at an
angle thereto.

9 The combination with an electrical ap-
paratus, of a sectional casing therefor, which
contains fluid for absorbing heat from said

apparatus, each section of the casing being

of uniform thickness of material, and having
interior and exterior surfaces of substantially
wave shape, the ends of each section being
adapted to be joined to the ends of other sec-
tions at an angle thereto, in such manner as
to make the exterior wave-surface continu-
ous.

10. The combination with an electrical ap-
paraius, of a sectional casing therefor, which

contains a finid for absorbing heat from said

apparatus, each section of the casing being
of uniform thickness of material, and having
exterior and interior surfaces of substantially
wave shape, the ends of each section being

adapted to be joined to the ends of the other

sections at an angle to such sections, in such

manner as to preservethe exterior curvilinear |

outline, and a passage extending throughout
the length of each joint, through which pas-
sage flows the fluid which creeps through the

joint to the passages, the ends of each sec-

tion being cored toform a groove in the sur-
faces which form a joint with another section,
at a point beyond sald passage, to obviate the
necessity of planing that portion of the sur-
face.

&

11. The combination with an electrical ap-
paratus, of a sectional casing therefor, which
contains fluid for absorbing heat from said
apparatus, each section being of uniform

thickness of material, and having exterior

and interior surfaces of substantially wave
shape, the ends of each section being cored
out to form a groove, so that when the sec-

tions are joined together passages will be

formed which extend throughout the length
of the joint. |

12. The combination with an electrical ap-
paratus, of a casing therefor, which is adapt-
ed to contaln a liquid for absorbing heat from
sald apparatus, said casing being of uniform
thickness and having exterior and interior
surfaces of substantially wave shape, a base
having a suitable groove for the reception of
one end of the casing, and a metallic packing
between the casing and the base.

is. The combination with an electrical ap-
paratus, of a casing therefor, which contains
fluid for absorbing heat from said apparatus
sald casing being of uniform thickness and
having interior and exterior surfaces of sub-
stantially wave shape, one end of the casing
having the wave surfaces graded off to form_
sbmwht edges, and a base havmﬂ' a suitable
groove for the reception of that end of the
casing.

14. The combmatwn with an electrical ap-
paratus, of a casing therefor, which contains
a liquid for absorbmﬂ' heat from said appa-
ratus, an 1ndependent base formed with a
groove for the reception of the edge of the
casing, and a metallic filling in sa,ld groove,
about the edge of the casing, applied to make
a llqmd-twht joint.

15. T'he combination with an electrical ap-
paratus, of a casing therefor, which contains
a fluld for absorbing heat from said appara-
tus, the edges of the casing having a projec-
tion serving as an anchor, a base for med with
a groove fm the receptlon of the edges of the
ea,sing which have the projection, and a fill-
Ing 1n said groove about the edges of the cas-
ing, applied to make a fluid-tight joint.

16. The combination with an electrical ap-
paratus, of a casing therefor, whieh contains
a fluid for absmbmw heat from said appara-
tus, the edges of the casing having a projec-
tlon serving as an anchor, a base formed with
a groove havmﬂ* converwmn‘ sides, for the re-
ceptmn of the casing, and a ﬁ111n0' in the
groove and about the edge of the casing, ap-
Dhed to make a fluid- twht joint.

17. The combination with an electrical ap-
paratus, of a casing therefor which contains
flaid for absorbmn' heat from said apparatus,
the casing being formed of sections which

have both surf&ees of substantially a wave

shape and which are secured tog ether to form
non-leaking joints.

18. The combination with a transformer,
of a casing therefor, which contains a 11qu1d
for absorbmrrhe&t from sald apparatus, which

| casing has mterlor and e?:teuor surfaces of
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substantially a wave shape with the external | wave-shaped portions, the sections being se-
orooves wider than the internal grooves, and | cured to each other and in the groove in the

a base formed with a groove for the reception | base, so as to form liquid-tight joints.
of the lower edge of said casing, to form a In witness whereof I have hereunto set my

s ligunid-tight joint therewith. hand this 25th day of May, 1900.

19. The combination with a transformer r
of a casing therefor, which is adapted to con- WALTER 5. MOODY.
tain liquid for absorbing heat from the trans- Witnesses:
former, said casing comprising an independ- BensamMiN B. HULL,

10 ent base formed with a groove, and sectional | @ MABEL K. JACOBSON.
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