Dec. 29, 1953 J. C. JOUBLANC 2,664,457

TRANSFORMER BUSHING
Filed June 9, 1951

Ry
A ey
[ s ,
=Rl

T
el

‘?Z;l!gw:\{l& Py
\\\\ﬁ 4

NS 43

/9 :

N \ _ g
2o—r | m* 1

i.* [—— = | . 4 d L} = &1

25 =3 33 ]':7 >4

33 INVENTOR,

fia 3 * Joae/b/z Charles Joublarc
,-7' BY‘%! v/ 5593

At Zornfy -




T/

Patented Dec. 29, 1953

2,664,457

UNITED STATES PATENT OFFICE

2,664,457
TRANSFORMER BUSHING

Joseph C. Joublanc, Zanesville, Ohio, assignor to
McGraw Eleetric Company, Milwaukee, Wis.,
a corporation of Delaware

Application June 9, 1951, Serial No. 230,733

6 Claims.
1

" My invention relates to a combination terminal
connector and a bushing for electrical appara-
tus such as transformers, ste.

One cbject is to provids a bushing that is
completely coordinated with the transformer in-
sulation and incorporates a bifurcated bolt con-
nector for clamping the end of a lead in a non-
slipping, vise-type engasement,

Another object is to provide a transformer
bushing that will give greater protection to line-
men because of the enclosure of all live parts
and including a connector to which line leads
can be attached without the aid of tools.

And finally it is an object of this invention to
brovide a bushing assembly for electrical circuits
which will serve as seal against the entrance of
moisture into and the egress of oil from an elec-
trical apparatus tank, which will reduce to a
minimum resistance in the connection betwesn

‘internal and external leads, and in which the

connector operating handle will not he acci-
dentally removed but can easily be removed by
intent.

Other objects will appear from time to time in
the course of the specification and claims.

An embodiment of my invention is llustrated
in the accompanying drawing in which:

Fig. 1 is a sectional view taken on the axis of
a bushing as it appears when mounted in 3 hori-
zontal position relative to the casing shown in
fragentary section.

Fig. 2 is a view similar to Fig. 1 llustrating a
second version of my improved bushing with a
part in section.

Fig. 3 is an enlarged detail illustration partly
in section of the bifurcated bolt and associated
parts as viewed from the top relative to Fig, 1.

Fig. 4 is a fragmentary view of the knob as-
sembly as viewed from the left relative to Figs.
1and 2.

Like reference characters indicate similar parts
in the various fizures of the drawing.

Referring to Fig. 1, I show a fragment of a
transformer casing | with a cover 2 and a seal-
ing member 3 between them. Extending per-
pendicularly through an opening 4 in the side
wall of the casing { is 2 bushing 5. This bushing
$ is preferably made of porcelain and extend-
ing therethrough from end to end is 3 bore 8

having .2t one end a portion 1 of enlarged di-

amester providing an annular shoulder upcn
which an insulating ring 8 is supported and
firmly secured. The enlarged bore portion 7 ter-
minates at one end in 2n outwardly flared por-
tion 8 which has a pair of radial openings 19
and I{ positioned at 90° from each other.

A bushing flange 12 on the bushing § rests on
a resillent washer 13 heid in air and fluid tight
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contact with the washer by securing means com-
prising a coil spring 14 surrounding the bushing
and positioned in the annular groove 18 on the
periphery of the bushing, a plate 16 surrounding
the bushing and engaging the spring 4, and a
plurality of bolts 17 threaded through the plate
18 and engaging the inner wall of the casing |.

Secured in the bore of the bushing § is a con-
nector 18 comprising an end 9 having a socket
20 for attaching the transformer terminal, an
enlarged portion 2f having an annular groove
2lq and diametrically opposed flattened faces 22,
and threaded hifurcated portions 23 having the
threads removed at 24.

As shown in Fig. 1, the enlarged portion 21 of
the connector is positioned in the hore of the in-
sulating ring 8. A resilient retaining ring 25 po-
sitioned in the annular groove 21g engages a re-
silient sealing ring 28, and nut 27 threaded on
the connector clamps a locking ring 28 to the
insulating ring 8 with tabs 29 on the ring 28 en-
gaging the faces 22. Integral with and extend-
ing outwardly from the locking ring 28 and
through the opening [ is an electrode #4.

Positioned between the bifurcations of the
connector and slidable longitudinally thereof is a
clamping jaws 30 having a serrated pressure sur-
iace 3i. Threaded on the bifurcations is a sleeve
32 which is rotatable relative to the clamping
jaw but held in engagement therewith by means
of tabs 32 engaging one side of the sleeve portiocn
32 and tabs 24 enzaging the inner side 35 of the
sleeve portion 32.

A handle or knob 35 is secured to the end 37
of the sleeve 32 by means of cement 38 in the
socket 39 of the handle. :

In Fig. 2 I show in elevation with a part broken
away, a similar bushing except that it has only
one wire entrance opening 43 bositioned radially
from the inner bors. This opbening £3 is sufi-
ciently large to accommodate several wires. In
this view the connector 18 is turned 99° from its
bosition shown in Fig. 1 go that the space be-
tween the legs of the threaded bifurcated por-
ticn 23 is in line with the wire entrance 40 of
the bushing 8. A “spill-gap” electrode 4i also
extends through this entrance from the acting
Space of the clamping jaw 39 to the outside of
the bushing.

Fig. 3 is an enlarged view of the connector {8
turned 90° from the position shown in Fig. 1 and
illustrates how the tabs 28 of the locking ring 28
engages the faces 22 in conjunction with the nut
27. This view also Mustrates the sleeve 32 in
threaded association with the bifurcated portions
23 and in rotatable relation to the slidable clamp-
ing jaw 30. . .

Another view of the sleeve 32 and clamping



2,664,457

3

jaw 30 attached to the knob 36 can be seen in
Tig. 4. The end 37 of the sleeve 32 is fastened
into the socket 39 of the knob 38 by some desir~
able cementitious material 38, The openings 82
on each side of the clamping jaw 20 and within
the sleeve 32 are adapted to receive the threaded
bifurcated legs 25 when mounted as shown in
Fig. 1. )

The use and operation of my invertion are as
follows: . ,

It is the constant aim of everyone in the elec-
trical field to safeguard the lives of the linemen.
With this in mind I devised an improved bushing
for transformers which can be used on either
the primary or secondary line by varying the size.
The advantages of this bushing are an improve-
ment in appearance, a reduction in overall size,
and a means of attaching the cables to the bush-
jing whereby the lines are completely enclosed in
the bushing. The linemen can connect the cables
without contacting the dangerous live wires and
without the use of tools. Any size cable can be
attached because I use a vise-type jaw 3{ to hold
the cables in the connector {8. The connector 18
is designed as a bifurcated bolt which reduces
contact resistance between internal lead and line
lead.

o attach 2 line to the bushing § the lineman
inserts the cable into the entrance {0 near the
knob. 'This opening is in line with the slot be-
tween the bifurcated portions 23 of the connector
{8. Tt is easily visible to the lineman as to where
to thread the cable. ’

A pressure shoe 38 with a grooved suriace 21 is
carried by a sleeve 32 and knob 3% assembly on
the threads of the bifurcated portion 23 of the
connector 18. This pressure shoe 83 forms g jaw
with the seat between the legs of the bifurcated
portions 23 so that when the knob 86 is turned

and the threaded-section of the sleeve 32 travels 4

on the threaded section of the bifurcated bolt the
grooved surface 31 of the pressure shoe 30 clamps
the cables firmly in jaw-like manner. Thus, it
can be seen that the jaw can be adjusted by
means of the knob to fit various sized cables and
that its grooved surface prevents slipping.

'the bifurcated portion of the connector 18 has
a section 22 where the threads have been re-
moved. ‘This is to prevent accidental removal of
the knob. When the lineman is furning the knob
26 to move the jaw 30 to release position and the
threaded portion of the sleeve 32 reaches the
place where the threads are disengaged from the
threads on the bifurcations and positioned in the
unthreaded sections 24, he knows that the jaw 30
is out of obstructing relation to the opening 0.

If for some reason, he should wish to remove the.

knob 38 and clamping jaw 38 from the bushing 5
he will engage the threaded sleeve 32 with threads
43 at the ouber end of the unthreaded section 24
and with a few turns on these threads 43, the
knob 35 can be removed. .
From the foregoing, it will be apparent that
1 have provided a novel combination terminal
bushing and connector which affords = easy
manipulation of the connector with a minimum
risk that the operator will contact live parts.
Turther, the construction is relatively simple, is
easily assembled, can be quickly repaired, and is
suitable for use with standard apparatus casings
withouf requiring alterations thereof. :
* 1 claim:
‘1. The combination with 4 lead-in bushiag for
an electrical apparatus casing, the bore of said
pushing having intermediate its endsan inwardly
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extending annular shoulder dividing said bore
into inner and outer chambers and further having
5 radial aperture opening into said outer chamber
hetween said shoulder and one of said ends of a
¢onnector bolt in the bore of said bushing having
a socketed shank portion disposed in said cham-
ber and projecting toward the other of said
ends, means secured on and projecting laterally
fromn said shank and engaging said shoulder with-
in said inner chamber, said bolt having a thread-
ad bifurcated end in said outer chamber, the por-
tign of said Wolt intermediate said shank portion

and bifurcated end being embraced by said shoul-

der, a nut threaded on said bifurcated end and
engaging said shoulder within said outer cham-
ber, said means and nut clampingly engaging said
shoulder and anchoring said bolt against longi-
tudinal movement within said bushing, the bifur-
cations of said bolt being disposed on opposite

Y gides of a plane substantially coincident with the

. axes of said bore and aperture, and clamping
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means, said clamping means comprising a jaw
slidable between said bifurcations, an actuator
threaded on said bifurcations and rotatably se=-
cured to said jaw, and an insulating handle on
said actuator overlying said outer chamber and
serving as a closer therefor.

9. The combination with a lead-in bushing for
an electrical apparatus casing, the bore of said
pushing having intermediate its ends an inwardly
extending annular shoulder dividihg said bore
into inner and outer chambers and further hav-
ing a radial aperture opening into said outer
chamber between said shoulder and one of sald
ends, of a connector bolt in the bore of said bush-
ing having a socketed shank portion disposed -
in said chamber and projecting toward the other
of said ends, means secured on and projécting
laterzlly from said shank and engaging said
shoulder within said inner chamber, said bolt
having a bifurcated end in said outer chambef
and being provided with spaced threaded por-
tions substantially co-extensive with said bifur=
cated end, said spaced threaded portions defining
an unthreaded annular section therebetween, said
bolt. having a portion intermediate said shank
portion and said bifurcated end embraced by said
shoulder, a2 nut threaded on said bifurcated end
and engaging said shoulder within said outer
chamber, said means and nut clampingly engag-
ing said shoulder and anchoring said bolt against
longitudinal movement within said bushing, the
bifurcations of said bolt being disposed on hoth
sides of a plane substantially coincident with the
axes of said bore and aperture, and clamping
means, sald clamping means ccmprising a jaw
slidable between said bifurcations, and an actua-
tor threaded on said bifurcations and rotatably
secured to sald jaw, said actuator being disén-
gageable with said threaded portions at said un=
threaded annular section, and ai insulating han-
dle on said actuator overlying said outer chamber
and serving as a closer therefor.

3. The combination with a lead-in bushing for
an electrical apparatus casing, the bore of said
bushing having intermediate its ends an inwardly
extending annular shoulder dividing sald bore
into inner and outer chambers arnd further hav=-
ing ‘a radial aperture opening into sald outer
chamber between said shoulder and one of said
ends, of a connector bolt in the bore of said bush-
ing having a socketed shank portion disposed
in said chamber axd projecting toward the other
of said ends, means secured on and projecting
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laterally from saig shank ang engaging said
shoulder within said inner chamber, said boli
having g bifurcated end in said outer chamber
and a portion intermediate said shank portion
and bifurcated end | eing embracad by said ghoul-
der, a nut thresded on sald bifureated eng and
engaging said shoulder within said cuber cham-
ber, said means and nut clampingly engaging said
shoulder ang anchoring said boli against lon-
situdinal movement within said bushing, the
bifurcations of said holt being disposed on oppa-
site sides of a plane substantially coineident with
the axes of said hore and aperture, rotasional re-
straining meang Interacting bhetween said
and said bushing for breventing reiative rotation
therebetween, ang clamping means, s2id means
comprising a jaw slidanle between said bifyroa-
tions, an actuator threaded on said bifurs fions
and rotatably secured to sald jaw, and an insulat-
ing handle on saig actuaior overlymg said ouber
chamber angd Serving as a closer thereior,

4. The combination w o & lead-in bushing for
an electrical aprparatus ¢asi

o

310%, the bore of said
bushing having intermediate its ends an nwardly
extending annular shoulder dividing saig bore
indo inner and outer chambers and further havy-
ing a radial aperture opening inio sald outer
chamber betwesn said shouldsr and one of saia
ends, of a connector boli in the Lore of saig bush-
ing having g socketed shank portion disposed
in said chamber ang projeciing toward the other
of said ends, means secured on angd projeciing
laterally from said shank and engaging said
shoulder within saig inner chamber, said boli
having a bifurcateg end in said ouber chamber
and being provided with spaced threaded portions
substantially co-extensive with said bifurcated
end, sald spaced threaded portions defining an
unthreaded annular sestion therepstween, said
bolt having a bortion intermediate saig shank
portion and said bifureated end embraced by said
shoulder, 2 nut threaded on said bifureated end
and engaging said shoulder within saig outer
chamber, said means and nui clampingly engag-
ing said shoulder and anchoring said bolg against
lateral movement within said bushing, rotasional
restraining means interacting between said bolg
and said bushing for brevenung relative rotation
therehetween, the bifurcations of said bolt keing
disposed on both sides of g plane substansiady
co.qnciaent with the axes of said bore ang aper-
ture, and clamping means, said clamping means
comprising a jaw shidable between sald piiurca-
tions, and an actuator threaded on said bifurca-
tions and rotatabry secured to sa1d jaw, saia actu~
ator being aisengageayle with sald threaced por-
tions at said unlinreaded annular secnion, and
an msulanng hanale on said actuator overlying
said outer chamber and Serving as a closer tonere-
for.

5. The combination with a lead-in bushing for
an electrical apparatus casing, the bore of said
bushing having meermediate 1ts ends an inward-
ly extending annular shoulder dividing said bore
into inner and outer champers and iurther hav-
ing a radial aperture opening into said outer
chamber between said shoulder and cne of said
ends, of a connector polt in the bore of said
bushing having a socketed shank portion dis-
Dosed in said chamber and projecung toward
the other of said ends, a stop nxedly mounted on
and projecting laterally from said shank and
€ngagmg said shoulder within said inner cham-
ber, said bolt having a threaded bifurcated end
in said outer chamber and further having a
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portion providing oppesed flab sides, roiational
restraining means on said bolt and slidably en-
gageable with said opposed sides and Interacting
between said belt and said bushing to vrevent
relative rotation therebetween, sald bolt having
& portion intermediate sald shank portion and
said opposed fiat sides embraced by  said
shoulder, 2 nut threaded on said bifurcated end
and engaging and holding saig 3 training
means clamped to said shoulder within saig
cutar chamber, said stop and nut clampingly en-
gaging said shoulder and anchoring id bolt
against lateral movement with said bushing, ths
bifucations of said holp being disposed on op~
posite sides of g plane substantially coinciden
with the axes of said bore and aperture, ang
clamping means, sald clamping means Comprig~
ing a jaw sHdable between said bifursations, an
sctuator threaded on said bifurcations and ro-
tatably secured to saig jaw, and an Insvisting
handle on said actuator overlying said
chamber and serving as a eloser therefs .
6. The comkination with 2 lead-in bushing for
an electrical apparatus casing, the bore of said
bushing having intermediate its ends an in-
wardly extending annular shoulder dividing gais
kore into inner and suter chambers and fu g
having a radial aperture opening into said 8]
chamber between said shoulder and one of 5
ends, of a connector bol in the bore of sai
bushing having a socketed shank
posed in said inper chamber ang
toward the other of said ends, a stop
mounted on and projecting laterally from
shank and engaging saig shoulder within
inner chamber, said bolt having a $threaded
furcated end in said outer chamber and furiher
having diametrically opposed fat sidss substan-
tially co-extensive with said end, rotational ve-
straining means on said bolt and slidably en-
gageable with said opposed sides and interacting
between said bolt and said bushing to vrevent
relative rotation therebetween, said bolt having
& portion intermediate said shank portion ang
opposed flat sides embraceg by said shoulder,
a nut threaded on said bifurcated end and enw
gaging and holding said restraining msans
clamped to said shoulder within said outer
chamber, said stop and nut clampingly engaging
said shoulder and anchoring said bolt again
lateral movement with said bushing, the hi.
furcations of said holj being disposed on op-
posite sides of g plane substantially coingidant
with the axes of said bore and aperiure, and
clamping means, said clamping means comuris-
ing a jaw slidable between said bifurcations, an
actuator threaded on said bifurcations ang v
tatably secured to said jaw, and an insulati
handle on said actuator overlying said outs:
chamber and serving as a closer therefor.

JOSEPH C. JOUBLANC.
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