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UNITED STATES PATENT OFFICK. '

JESSE E. MATEER, OF WILKINSBURG, S ENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE ELEC-
"7 "'IRIC & MANUFACTURING COMPANY; A CORPORATION OF PENNSYLVANIA.

. TRANSFORMER-COIL INSULATION.

No.885,771. ' Specification of Letters Patent. . Fatented April 28, 1808,
' Application filed December 16, 1905.  Serial No. 292,104, ' '

To a,ll_ whom it may concern: R - | voltage strains does not increase directly as 55
Be it known that 1, J EsSE E. MATEER, & the distance of separation between current-
citizen of the United States, and a resident | carrying parts of unlike potential mcreases. '
of Wilkinsburg, in the county of Allegheny { In plotting the distance of separation in a
- 5 and State. of Pennsylvania, have invented a | fluid such as oil, as a function of the voltage
_pew and useful Im rovement in Transformer- ot which a break-down occurs, & curve 1s 60
Coil Insulation, o which the fol'owing 1s 2 obtained which shows that the value of vol-
specification. L - . . | tage 1s proportional to the distance of sep-
- My invention relates to the ingulation of | aration for relatively low voltages, but 2
10 coils for electrical &{Jp aratus and pa;rtic'ularly- knee in the curve indicates the maximum
to means for Isu ating and stiffening the | distance in the fluid for which the ratio 1s 65
coils of alternating electric current trans- maintained approximately constant, and
formers which' are adapted for relatively | after this point is reached, the distance 1n-
" high voltage service. S creases very rapidly and out of all proportion
15 he object of my invention is to provide | to- the voltage increase. It has been dis-

" means for insulatin and stiffening trans- covered, however, that the ratio-may be sub- 70
former coils that shall be simple and durable stantially maintained for high voltages if
in construction and effective 1n maintaining | barrier-plates of hard insulating material

suitable ventilation, and the parts of which | having a specific inductive capacity apPProXi-

20 may be separated from the coils and from | mately the same as that of the fluud are ’
each other without mutilation or njury. | interposed at frequent intervals in the fluid 75
- Tt 'is specially desirable, in transformers between points of different potential. The
of large size and high voltage, to provide a barrier-plates may be separated by strips of
coil insulation which may be easily applied | similar material and the construction n ad-
95 and may stiffen as well as suitably insulate | dition to withstanding specially high voltage
the coil. . In order to accomplish this esult | strains for a given distance, permits of venti- 80
and provide adequate ‘hsulation as well as | lation of the current-carrying parts and the
obviate the tendency for the insulation to | circulation of the flwd. _'
separate itself from the coil at one part when | My invention 1s well adapted for the Insu-
30 it is held in close eng&gsnient at another, I | lation of the high tension coils of relatively
“employ a plurality of ¢ annels, angle stxips large transtormers, the construction and 1n- 85
and spacing strips, together with flat barrier- | sulation 'of which have involved, in the prior
plates, all of which are preferably copstructed | art, & relatively large amount of labor and
of hard insulating material, such as fuller- ihe use of large quantities of flexible mate-
35 board. . These memhers are .so assembled, | rial which materially interfered with the coil
~ one part overlapFing another, that an 1n- ventilation.” | N
closing casing 18 ormed: which 18 forced to- | Figure 1 of the accompanying drawings 1s
-gether-telescopica,ﬁjr when pressure 18 applied | a front olevation of a transformer, a portion
to the completely insulated coil or groups of | of the core being removed 1O disclose the
40 colls. - ’ ' coils, and Fig. 2 1s an enlarged cross-section, .

In the prior art, when coils of electrical |.on ine 11—I1 of Fig. 1, of a group of trans- 95
apparatus were damaged or when it was nec- | former coils which are provided with the mn-
essary to remove the insulating wrapping, sulation of my invention. _ .
for any reason, the removed material was | Referring to the drawings, a shell type
45 Injured to such an extent that it could not be transformer 1 18, provided with an inclosing
again used for the same purpose. - On the | tank or casing 2 and comprises a magnetiz- 100
othef hand, a telescoping casing constructed able core or shell 3 and a grou of coils both
in the aforesaid manner may readily be taken: of which are supported from a hollow base 4.
apart and re-assembled for insulating the | The relative. position of the coils 1s mam-
50 same or another group of coils. . - tained independently of the core by & coil
~ As the result oﬁarge numbers of tests and ‘support 6. The grodp of magnetizing colls 10%

90

experiments In regard to the insulating prop- comprises high voltage coils 7 and 8 and a plu-
- erties of fluids, sucg as air and oil, 1t has been rality of groupi ¢ _ i%ﬁe coils 9, 10'and
~proved conclusively that the' resistance. t0. | 11. The high voltage coils 7 and 8 are
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formed of insulated: conduetors 12 and the
complete coils are msulated by a plurality of
Spacing strips 13, whiclh are located near the
edges of the assemble colls, and interme-
diate strips 14 which are bound against the
side of the coil and Parallel to the strips 13.
Channel pieces 15 are next fitted over the
edges of the coils and over the spacing strips
13 and serve to protect the coils from me-
chanical injury as woll ge to give additional
msulation.

An insulating plate or barrier 16 is located
between the coils 7 and' 8, and the channe]
pleces 15 and the spacing strips 14 keep the
nsulating plate out of engagement with the
- sides of the coils, so that Open spaces are left
through which an msulating fluid, sucl gs
ol or air, may circulate. Angle strips 17
are placed outside of the assemble group
over the corners of the channel picces 15 and

the plane surfaces of one angle strip overlap |

those of the next preceding strip on the ad.
jacent corner of the assembled coil in sucl 4
way as to form a telescopic inclosine casing,
the sides of the casing being completed by
alternate barrier-plates 18, which are similay
to the plate 16, and _
are placed alongside the strips 14, The 1i-
gidity of the msulating material of which the
angle strips and the barriers are constructed
materiaily stiffens the colls, and the tele.
SCOpIC corner arrangement causes the Insu-
lating box to slide together and form a solid
mass of minimum vo ume, when pressure is
applied to the msulated coil, without mter-
fering with the ventilation of the coil wliich
1S maintaine( by tiie spacing strips.

Groups of low voltage coils whicl gre pref-
cravly insulated in a similar manner to g less
degree are assembled on each side of the high
mTt-u.ge sTOUD and are separate therefrom
by a plurality of barrier-plates 2. Alter
the insulation for the high' tension coils Loy
been forced into as small & Space as possible,
the assembled cojls are bound together by
Strips of any suitabje material and are then
M- condition to be finally
therr Magnetizable core, being well protected
irom mechanieg! Injury ang distortion hy
Feason-of the hardness of the msulating mg-
terral. | o "

Although T have shown a Sroup compris-
Ny two higly voltage coils with low voltage
colls assembled on egel side, the specific ar.
tangement is not essential to my Invention

and 1 desire that variations in size, form and |

atangement of parts which do not depart

cluded within jis Scepe,
Ielaim as MY 1nvention: -
LA transformer ool having spaced in-
sulaiing stripg at tts sides, nsulating channel

pieces {itted o ver its edges, angle pleces fitte ] |
and barrier plates

}
1

oOver ﬂl’ﬁ_ - (:}'mn.n‘th. pit‘:ces,

extending along the sides of the coil in con-

| and spacing strips

Spacing strips 19 which

assembied with -

former, tle combination with

. _ ! pleces.
{rom thae SPIrTt of my invention shall be in- I

tact with said strips and angle pieces to form
an inclosing casing. . -
2. In an alternating electrie current trans-

ibination with g plurality of
colls, of means for nsulating said coils com.
prising spaced strips along ¢ eir'sides, chan-
nel pieces fitting over the edges of the several
coils, angle pieces litting over the coil edges
and the channel Pieces, -and barrier plates
between the sides of the COLS. .
3. In an alternating electrie currint trans-
former, the combination with g plurality of
coils,. of nsulating means for sald coils com-
rising g plurality of channel. pleces which
Et over the edges of the colls, a series of bar-
rier plates between adjacent sides of°the coils,
angle pieces fitting over the channe] pleces,
; between the sides of the
colls and the barrier plates. 7
4. Inan alternating electrie current trans-
former, the combination with g plurality of
coils, of insulating means for sald coils com-
prising g plurality of channel Pleces fitted
over the ¢oil edges, barrier plates between
adjacent sides of tha colls, angle pleces fitted
over the channel pleces and Spacing strips,
all constructed of relatively hard nsulating
material and constituting g ventilated in-
closing casing for said coils,

5. In an alternating electric current trans-

nel pieces, and Spacing strips
colls ard the barrier plates. |
6. In an alternating electric current trang-

former, the combination with o plurality of
coils, of transformer coll insulation COMPris-
Ing plurality of channel pieces fitting over
the coil edges; angle pieces that overlap each
other around the channel pleces, and barrier
Elates or hard insulating m

between the

aterial which com-
ine with said channel and angle pieces to
constitute an inclosing casing for the coj
and add rigidity thereto.
7. In an alternating electric current trans-
_ 8 plurality of
colus, of means for insulating and supporting
sald coils comprising. g plurality of channel
Pleces fitting over the coll edges] angle pieces

overlapping egel other and ‘the channel

pPreces, and barrier plates which gare con~
structed of hard sulating matoria] ang the
edges of which overiap those of the angla

8. Inan altern ating electric current trans-

| former, the combination with 5 plurality of
colls, of msulating and SUPPOrting means for
satd coils Comprising a plurality of channel
- bleces which it over the edges of the coils, 5
series of barrier plates hetween adjacent sides

angle pleces

of the coils, _ overlapping each
other, an( Spacing strips between the coils 1:
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and the barrier plates, all of said pm‘ts being'
constructed of hard insulating material to

constitute a ventilated inclosing casing.

9 In an alternating electric current trans-
the combination with a plurality of
coils, of insulating and supporting means for
said coils comprising channel pieces fitted
over the coil edges, angle pieces fitted over
the channel pieces and having overlapping
barrier
along the sides of the coils and over the edges
of the gngle pieces, and spacing strips %e—-
barrier plates and the cols, all

to constitute a ventilated, tele-

combinin.%

15 scopic inclosing casing.

~ coil, ang

20

q Sﬁ&@lﬁ |
strips between the barrier plates and the coi
sides. ' A o

10. A
casing

for a ‘plurality of coils comprising
channel

-eces fitted over the edges of each
e pieces fitted over a plurality of

channel pieces and overlapping each other,

1
barrier p{)ates between the coils the edges of

which overlap the angle pieces, and

11. An insulation comprising % pluraljt#
of barrier-plates of hard insulating, material,

| sepa,mting

plates extending |

{ with current-carrymg p

ventilated inclosing and insulating

a3

girips located abt intervals be-
tween the plates and insulating fluid around

1 and between the plates.

12. In electric apparatus, the combination
with current-carrying parts of anlike poten-
tial, of means for insulating said parts from
each other comprising a wall of insulating
fluid naintained between the p arts in which
bayrier-plates ot hard insulating material are
interposed at regular intervals. |

13. .In electric apparatus, the combination
' ine parts of unlike poten-
tial, of means for insulating said parts from
each other comprising & wall of insulating
fAluid maintained between the parts 1n which
barrier-plates of hard insulating material are
interposed at reguiar intervals and separated
by strips of similar material.
In testimony whereof, 1 have hereunto
subscribed my name this 12th day of De-
cember, 1900. |

JESSE E. MATEER.

- Witnesses:
DeaN HARVEY,
Birypy HiNES.
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