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GEORGE H. TUTTLE, OF WARREN, 0110, AQSICNOR TO THE PACKARD ELECTRIC COM-
I’ANY OF WARREN, OHIO, A CO‘%POR:‘\TIOJ 0“? OL-IIO o

TAP. CHANGER.

Application filed June 2,

Tlus mventlon relates to tap changers vy
ransformers, and more particularly to that
Lype of t&p changer w hichis located within
the {ransformey an Heretofoze it has been
i copmon practice ¢ to h'u e Lhe oper atuw means
for.the tap, changers extended tluouah the
top-of the tank so as to be accessibie for op-
em(‘(xon from the outside thereof. . \V’ule this
has, advantages from the, stundpomt of con-
 venience and ease of operation, it has disad-
vantages from: the standpoint of keeping
moisture,out of the tank, because it is dxﬁlculu
to, m@ke a’sliding joint so that it will remain
moisture-tight. for a long: period of time, par-
ticularly when the. jomt is exposed to the
weather as must’ be the case in many trans-
forr,ners '
1L i, accoxdmrrly, one ob]ect of the pres-
nt invention to provgde a.tap changer that is
20 logated entir ely within the tank of the trans-
formeL and: that is nevertheless adapted for
¢onvenient, opemtlon
Another objéct is the utilization of the tank
hole cover as a means for holding the tap
7 changer. operating. rod against accidental
movement due to surges of cunent in the line
{o which the tmnsformer is connected so
that the tap Qhanger will be locked in.any po-
§1t10n in which 1t 15 set by securing the cover
n place and by. virtue of which'it is impossi-
ble to lock the cover down unless the tap
clnqnnr is in one of its operative positions.

Other objects will appear as I pxoceLd
with the description of that embodiment of
the invention, which, for the purposes of the
present application, I have illustrated in the
accompanying drawing, in which:

Fig. 1 15 a longitudinal central sectional
viey through a tap changer and a fragment
of a transformey tank in which it is used.

Tig. 2 is a plan view of & fragment of the
top of the tank showintr the tank cover in
place.

Fig. 31is a houzontal sectlonal view taken
suhatantlally on the line 3—3 of Fig. 1.

Fig. 4 is a horvizental sectional view taken

substantially on-the line 4—4 of Fig. 1.

Similar reference characters refer to hl e
paits throughout the views

In the drawing, a Llag’ment of the top of
tranformer tank as indicated at 10. The

tank has an opening 11 preferably in its top
side, which opening is surrounded by an up-
wardly estending flange 12. The opening
refereed to is elosed nov mallv lw a cover 13,
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o gaslket 14 being interposed between Lne
cover and the danﬁc 12 to se al. Lhe joint fo‘i'
Ehelpmp()ae of keepmor moisture ouy, of. the
ankK

The cover 13 is, held down and . a tight
umon \v1th the craskeb obtained by means of.
studs 15 extendm(r thourrh slotted Lojecs
tions 16, on’ “the ¢ cover, and ‘Into tappe holes
in the tanl\ 10. , "

A ‘tubular elemcnt l( of msulatmrr ma.te-
rial is positioned 1y the tank in ahvp}hé}it
wi ith " the opening 11, bemg suppox(;ed hy"
hangers 18 which are flanged at, their uppet,
ends i in order: to accox‘mnod‘ate stud- bolts 19,
by means of whlcﬁ the h angers are sgcured to
the tank 10.

The lower, ends of the hangers 18 are per-
forated to receive bolts 20, whxch alsg extend
through openings inthe tubular element 1
and unouoh openings in-a cap 91. ‘The
aumber, of h:mgexs employed is not material,
four being shown herein by way of exxmple'
The cap 41 has. a central upward exfension
22 on the top of which there'is an arenate lug
23 aud a sér ies 0F 5 -ml‘or ‘u:s or teeull 24 by
means of which' ihe 1s formed a series of:
intervening radial sockels 25.

Coopexatvnrf with the sockets 25, there is a
lug 26 formed integral with a handle member
o7 w hich is dr: 1lled ulm nL\IIv from the bmtom
to reccive snugly the upward extremity of a
rod 28 of insulating material, the rod -and
handlc being secur ed together by means of a
pin 29. The cap 22 is ﬂl'i') pxondeq thh a
central opening through w hich the rod 28 ex-
tends with a ﬁll(hng ft.

A collar 30 1s pinned to the rod 28 some-
what below the top of the cap 22 and fmmq an
abutment for the lower end of 3 coil spring

31, the hppCL end of which presses aga}nst s

the undev side of the cap. In order to gmdﬂ
and steady the rod 98. T provide a disk 32 of
insulating material fitted into the tube 17
and beld in position by any smtaule means,

such, for example, as by a pair of fiber bo‘ts
33 ar Lanoed upon opposite sides of the cetiter
of the dlSl\, the latter being bored at the cen-
ter to form a be'nmcr for’ the rod.

Relow the disk 83, T arrange a series of an-
cular contact plates 34 with their upper sur-
faces in fhe same houzonh‘ plane held
place by bolts 34’ whlch serve also as bind-
ing posts, to which may be connr’ctefl electri-

all; the leads or taps of some of the wind-
gs far the t;rmsfo, mer, Dmmptrmally op-
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posite paiisiof contacts 34 are arranged to be
connected by a brush’ 85 which T prefer to
form of a series of laminated metal strips
drawn into-arcuate form: as shown by means

-of castings 36 and 37 which are secured to the

brush by fastenings 38 or the like. The up-

per casting 36 has a soclket 39 in which'is re--

ceived and pinned the lower end of tubular
rod 28, while the lower casting 37 has a-simi-
lar socket 40 which receives and has pinned
thereto the upper end of a second *ubular rod
41, -also'of insulating material.

S At the lowér end of rad 41 there is a'cast-
ing 42, identical with casting 39 and secured
to the rod i ini the same way that casting 89 is
secured ‘to .rod*28. Coopera.tm« withi' ‘the
casting 42 is'a casting ‘43 ‘witly an intégral
stem ‘ot rod 44. A brusk 45 is formed into
arcuate shape like the brush 35-by being com-

' presséd-betiveen ‘the castings 42 and 43 and

held'thus by measis of fastenmors 467" Angu-
lar contact’ plates’ 47 similar to plates 34 are
mounted on' the:tubé 17 1’ p051t10n to be ¢on-
tacted by the brush45, the plates 47 being
adapted to be connected to other ‘taps of the
transformer. The lower end of the stem ‘44
slides'in a hole provided in the center of an
insulating disk 48 mounted sirilarly to disk
32 by méans of fiber bolts 49."

“In Fig. 1 of the drawings, the parts are
sliown in ‘their normal®operative positions.
When it becomes desirable to change the taps
of the transformer, the operator removes the
studs® 15, ‘lifts off the cover 13, grasps the
handle 97 and lifts it up suﬁicnently against
the action of the spring 31 to enable the lug
26 to clear the lugs 23 and 24, thus raising
brushes 35 and’ 45 away from their contacL
plates 34 ‘and 47. “The operatm then turns
the handle 27 to-the position'desired and per-
mits spring 31 to force the movable parts
down until the lug 26 is seatéd in the desired
socket 25 and the brushes 35 and 45 are ac-
cordingly caused to bridge different pairs of
contacts 34 and 47. Now when the cover 13
is replaced and locked down hy the studs 185,
it mects or substantially meets the top of the
handle 27. By this means rods 28, 41 and 44
and the brushes 35 and 45 are “held dovn, so
that any surges on theline to which the trans-
former 1is connectcd will not disengage the
brushes 35 and 45 from thie plates with which
theyv are in contact.

Furthermore, if the operator should fail
to properly set the tap changer as, for in-
stance, when the lug 26 rested on the sector
23 or one of the lugs 24, instead of entering
one of the sockets 2") then he would be un-
able to replace the cover 13, and hence the
failure to properly set the tap changer would
be called to his attention.

Having thus described my mvcntmn what
I claim is:

1. Tn a transformer, a tank having an open-
ing therein, a removable cover adapted to be

1,684,650

secuied thereto, a'tube of insulating material
supported "within said tank, a plurality of
contacts mounted on the inside of said tube,
an axially movable and ;rvotatable -rod- ar-
ranged within-sald tube,-a brush carried by
saidd rod and airranged to engage said con-
tacts, a handle secured to said rod, cooperat-
ing means carried by said tube and said
h“ndle within the tank for locating said brush
i its different positions, sald cover.when in
closed posttion being ‘v.dapted to hold sald rod
against axial movemetit. -

2. Inatransfornier,a tank havmo an open-
ing therein, a removable-cover adapted to-be
seciived to the tank, a tap changer ‘within
the tank comprising -an axially mov‘xble rod,
and means associated with the r6d and’ adapt-‘
ed to be engaged by said cover when in‘closed
position for holdncr s‘ud rod arramst amal
movement.
2. Inatransformer, 4 tank h*wmtr an-open-
ing therein, 4. 1unov‘xble -eqver: ad‘tpted to ‘be
sccured thereto, a tube-6f ingylating material
suppoited within said’tank in‘alignment'with
said opening, & plurality of contacts motinted
on the inside of said’ tube, an axially movable
and rotatable rod ar ranoed within said tube,
a brash -carried’ by said. rod and arranged to
engage said contacts, a cap’ Sécured to said
Lube within the tank, and ¢doperating means

carried by said cap and said rod for'locating
S‘lld brush in its different positions;: said
cover when in its closed position beirig adapt1
ed to hold said rod against axial movement.

4. Inatransformer,atankhaving an opeii:
ing therein, a removable cover ad‘tpted to be
secured to the tank to close said ‘opening, a
tap changer within the tank comprising @n
axially’ movable and rotatable rod, and a
handle for said rod, said cover when in closed
position being '1da.1*ted to engage with ‘said
handle and hold the rod :w'unst anal move-
ment

. Ina transformer, a tank havinir an open-
ng ‘hmcm a removable cover adapted to be

secured to the tank to close said: opening, :

top changer within the tank’ comprising an
axi ‘H\ movable and rotatable rod, means for
holding said rod in adjusted 1)051t10ns against
rotative mov ement,; and meéans 1ssocnted
with the rod and adapted t6 be engaged by
said cover when in closed position for hold-
ing said rod against axial movement.

6. Ina transformer. a tank having an open-
ing therein, a removable cover '\daptf’d to be
secured to thc tank to close said opening, a

tap changer within the tank comprising an
axially movable and rotatable rod, means for
holding said rod in adjusted p051t10ns against
rotative movement. and a handle for said rod,
said cover when in closed position being
adapted to engage said handle to ho]d the
rod against axial movement.

7. In atransformer, a tank, a tap changer
located wholly within tJ)e tank and compris-
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ing an axially movable and rotatable rod,
means for releasably holding the said rod in
various positions of adjustment, a handle for
the rod within said tank, said tank having an
opening through which said handle may be
reached, and a cover for said opening.

8. Inatransformer, a tank having an open-
ing therein, a removable cover acdapted
to be secured to the tank, a tap changer with-
in the tank comprising a movable rod, and
means associated with the rod adapted to be
engaged by said cover when in closed posi-

3

tion for holding said rod against movement.
9. Ina transformer, a tank having an open-
ing therein, a removable cover adapted to be
secured to the tank, a tap changer within
the tank comprising a rotatable rod accessible
for cperation through said opening, means
for securing the cover in closed position, and
means entirely within the tank for holding
sald rod against rotary movement.
_In festimony whereof, I hereunto affix my
signature.

GEORGE H. TUTTLE.
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