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' To all wm@m & MY CONCEr:

Be it known that I, Coarres K. LQ‘RD 2,

N cltlzen of the United Sta,u-"-s residing at Nor-

wood, in the county of Hamilton and State of
Ohio, have invented certam new and useful
im rowments in Transformers, of which the
following is & full, clear, and e;x.aet specifica-

- tion.
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My mvention relates to transtormers 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 pmwde an

improved air-blast ventilating means where-
by both the core and coils can be effectwely

| ‘cfaoled by a single forced circulation of air.
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In carrying out my invention I maintain
8 forced circulation of a cooling medium
through the passage-ways in the core and

coils successively and provide means where-.

by the seid medium 1s cooled after it has

passed through the passage-ways In one of |

881G members.
‘More specifically considered my mvention
consists 1n & transformer having a lammmed

core provided with horizontal passage-ways,

primary and secendﬁ,ry coils spaced apart
forming vertical passage-ways, a plurality of
11 wardly-extending nozzles leading ifrom

e passage-ways In uhe core to the passage-
ways between the coiis, whereby air can be

forced successively thmun'h the passage-ways

in the core thrm._gh the nozzles and through
the passage-ways between the coils in such

a manner that cooling air-currents will be

drawn upward thrmwh the last-named 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 RCCOMPANYING

dmwmgs in which—
Figure 1 is a section of my 1111};1’0*&;*0{1 frans-

former taken approxunately along the line

11iofE FP‘lg Fig. 2 15 2 transverse section,
on & reduced b(,&L..,, taken along the line 2 2 of
Fig.1; and F1g.3 15 & b(,ctmn oI 1 wdm ol

- ‘%C&Ib taken alonﬂ the ine 3 3 of Kie.

Referrmﬂ' to the fioures of the dl’ll“"ill”‘b 1
have shown a cast-métal base 10, camibtm
of an outer wall 11 and two hamzc:mmi spacet

{r

iw*-']'

I ﬂmww 12 and 12

, extending mward from all

‘sides of the wall, fﬂrmmﬂ* a central Tect ANZU-
lar opening in the base. Best.mﬂ‘ on the hase
and secured thereto in BNy desired manner is |
the casing 14, provided with & cap 15, having
a plurality of air-outlet openings 16.

Reahné on the base is the transformer-
core 17, consisting of punched lamine 18,
armnged m groups which are spaced ap&rt
so 28 to form the FOTIZQHEL, al passage-ways 19.
Between the core and the casing 14 s the
_continucus air passage-way 20, which com- .
municates with the air paas&ge-wa s 19 be-
tween the groups of lamme 18. The coreis
dlwded into two portions forming the air pas-

e-way 21. Supported on the ¢ core, prefer-

bly by the wooden block 22, are the prupary
&md secondary colisg 23, made in this case of
concentrically - wound, strap - copper. The
coils are divided intc 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 DOr-
tions of the coils are qep&mted from the core
by the sheets of insulation 26, forming &n'
insulating-casing which extends throu o’h the
end t}lﬂﬂ;e 27 at ‘Lhe top of the corgand EhI“Guf‘-'h
the opening 1n the base, fitting uwhﬂy
against the fanges 12 and 13. The lower
end of the casing 26 communicates with the
outside. It will be seen that the casing 26
and walls 11, 12, and 13 of the base i‘Ol‘Hl 9

jontinuous air pabszwuway 28, which does
not communicate with the pa %zwe-ﬁ ays be-
tween the cotls. Commumca,mm with this
aIr passage-way are a plurality of 31T-1n16t
tubes or pipes 20.  The flange 13 is provided
with a large number of -:}pff-mnwb.B whereby
air entering the air passage-way 28 by the
tuhes 20 w Al Piiss It‘d{llh" into the air pas-
sagee-way 20,

The portions of the 111::,11111&113:—&1%% 26
between the horizontal passage-ways 19 in
the core and the vertieal passage-ways 24 be-
tween the coils are perforated, there being a
plurality of openings or perforations for e&eh
hommntzd passage-way 19, As shown
Fig. 3, the perforations,or openings in the
different rows are stageered with respect to
sach other. The msulating material
{ spread cutward, forming short necl 12OT-
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or noszle 33, Al these nowzles

oo~

4 T FAa .

| Ly means or tnese
- W ~ "r"-l-'n | : + e 4. o v . 4 - Lﬂf L
nogzles e atr-currents whiciy ener the pas-
- g — iy tam g Ry : - - . NI Ry e L
sage-ways 16 and 20 pass directly mto the

Dbl ‘, e

Sagsege-ways between the coils.

o
P

o Y e Oy i N T § b e 1)
The pistes or sheets 25, whien separate tne

. inner portions of the coils from the cere, are

porforated in a similar manner. Mozzles 54,
it Ao tha @ Tan 9° Foamtiad + 1
simnilar to the nozziss 33, attached to the
"'1-1 <k g - B Ay -4 oy ey - -1 * 3 -
nlates 96, are secured to the plates 25 over
- ~ Fri

hoperforation.  The perforations or-open-
ings and nozzles in each row are staggered

O : . - .
with respect 1o the openings and nozzles m
the adiscent rows, as in-the preceding case.

the air-currents which enter the pas-
ange-way 21 can pass.directly 1nto the spaces
botwoen the coils.

The operafion of my improved ventilating
device and the aetion of the upwardly-ex-
tonding nozzles are as follows: Air from any
suitable fan or blower 1s led to the passage-
way 29 by the tubes 29, from which passage-
way it passes to the passage-ways 20 and 21

| P
SRR SR

and from these passage~ways to the horizon-

tal pussage-ways 19 in the core. The air
after cooling the core passes through the
nozzles and is directed upward through the

Hagsnge-ways between the coils and passes
T pwardly

out of the casing through the perforations 16
in the cap 15, as is indicated by the arrows in
Fig. 1. The streams of air passing u

from the nozzles through the spaces between

ihe coils tend to create a vacnum below tne
sozzles, and theveby draw cool air througa
the bottom of the base and insulating tubu-
Lar extension, to the spaces between the couls,
os indicated by the vertical arrows in ¥ig. 1.
in other words, currents of cool air arve -
dueed in the spaces between the eoils by the
sireams of alr from the nozzles in a manner
cubstantially the same as flwid i drawn nto
an iniector Tor feeding water to bouers.

'he induced currents of air mix with the
warmoer air which has passed through the
core and lowers the temperature of the latter

currents of air to a sufficient degree to main-

tain the colls at a suitably low temperature.

Ths details of my invention are susceptible
of various modifications and changes, and 1
aim in my claims to cover all such modifica-
tione which do not depart from the spirit of
my invention. | |

What ¥ claint as new, and desire to secure
by Lelters Patent, is—

1. In a {ransformer, a core provided with
ventilatine passage-ways, primary and sec-
ondary coils having ventilating passage-

vs, ond means whereby air forced throu rh
the passage-ways in the core snd coils will %e
couied after it has passed through part of
saitd passsge-woys. | '

s Tk e
}J %J.‘.. Ly

-I:-‘:i - L "'-""* : i "'L‘ ' '11 . "
Gacured to the imsulating-sheels

r divected upward and mwward; as
3 perforations and

«former, & core provided with |

A
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ERETS

ventilating passage-ways, coils mounted on
the core and provided with ventilating pas-
sage~ways, and means whereby air forced
through: the passege-ways in the core and
coils will be cooled after it has passed through
the passage-ways in one of said members,
3. Ii o teansformer, a core provided with

E:
*

ventilating passage-ways, coils mounted on
tne core E},Hff nrovided with ventilating pas-
sage-wavs, and means whereby air forced
through the passage-ways in the core and
coils will be cooled atter it has passed
through the passage-ways in sald core.

4, In a transformer, a core provided with
ventilating passage-ways, primary and sec-
ondary colls 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-
dnce air-currents in the passege-ways of the
other member. | | ‘

5. T a transformer, a core provided with
ventilating passage-ways, primery and sec-

ondary coils separated by passage-ways, the

passage-ways between the coils communicat-
ing 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 passage-ways between the coils,
and mesns whereby the flow of the cooling
medium will induece air-currents in the pas-
sage-ways between the coils, which air-cur-
vents raix with and lower the temperature of
the cooling medium. -

6. In a transformer for alternaiing cur-
rents, a core provided with ventilating pes-
sage-ways, primary and secondary collg sep-
srated by wventilating passsge-ways which
communicate with the Erst-—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 fir-our-
rents in the latter passege~ways, which air-
currents mix with the alr from the core pas-
SROE-WAYS. ' -

7. In a transformer for’alternating cur-
rents, o core provided with ventiiating pas-
sage-ways, primary and secondary colls
spaced apeart forming ventilating passage-
weys, insuleting-sheets between the passage-
wavs in the core and colls, and 110.2565 lea.d-
ing from the passage-waysin the core and ex-
tending upward into the passage-ways De-
tween the coils, whereby air-currents passing
through the passage-ways between the. coils
will induce cooling air-currents in said last-
named passage-ways which mix with and
cool the first-specified ar-currents.

5. In a trausformer, & core composed of
laring arranged in groups forming horizon-
tal ventileting psssage-ways, primary and
secondary coils spaced apart forming vertical
ventilating passage-ways, and a plurality of
upwardly-dizecied nozzles extending from
each horizontal pajssage-way in the core to
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3oLy eiv foreed auccessively through the
payisge-ways in the core, through the noz-
zize, and through the passage-ways in the
witt fauge an upward flow of cooling-air
torough the passage-ways between the coils.

ey
2. In a transformer, & core provided with
venbldeting passage-woys, Erim'my and sec-
sncery coils spaced apart forming ventilat-
Ing possige-ways.which communicate with
ihe passage-ways in the core, and means for
copnsciing the passage-ways in the core with
3, sounce of air-supply, seid passage-ways in
the colls communicating ab the top and Bot-
tom with the ouber atmosphere, whersh:

‘thers ey be a free circulation of air through
the coils in ddition bo the forced circulation

.- .
LT 1] . “' - .
OF aip, A

_ & transformer, & core provided with
ventuating passage-ways, coils spaced apart
forming "ﬁmm:ﬂa'aﬁnlg _
weilafing material surrounding the sides of
tho coils and forming a casing
rord pottom, mesns for connecting the pas-
Jage-weays in the core wilh & source of com-
pressed 8ir, anG means for directing the air
frow (0o core passage-ways into the coil pas--
sage-ways in en upwerd direction, whereby

i0. In

sooltng slv-gurrents will be drawn into the |

DAsEage-ways, sneets of -

open af its top |

he coils, |

| be drawn into the said

a3
. ‘I

ASSALE-~-WEYS batwééﬂ the coils from the 3¢

ower end.
- 1i. Ina transformer, a core provided with
ventilating passage-ways, coils spaced apart

| forming ventilating passage - ways which
! cgmmuﬂiea,t@ at the sides of the coils with 3
the

Easawe—%mys 1 the core, and at the ends
of the coils with the atmosphere, means for
connecting the passage-ways in the core with
a source o1 air-supply, and 'means for direct-

ing the forced air toward the top of the pas- 40

-

sage-ways petween the colls, whereby air will

passage-ways from
the bottom. | B
12. In a transformer, & core provided with

ventilating passage-ways, and primary and 4

secondary coils having ventilating
ways, the whole being so constructed and ar-
ranged, that air forced through the passage
ways in the core into the passage-ways in 1%1
colls will induce air-currents in the latter pas-
SAge~WaYS. |

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

'CHARLES E. LORD.
- Witnesses: | o R
¥rep J. KINSEY,
Arntrun K, Kwis.

&)&ss'&gef |

e
50 -



	Drawings
	Front Page
	Specification
	Claims

