
Dec. 29, 1953 
J. C. JOUBLANc 2,664,457 
TRANSFORMER BUSHING 

Filed June 9, 195 

is is 
Sea 

Ele s 

SA 

SSSN 
Ao. 
t 7 INVENTOR. 

/osa/ CA Orzes Jozcázarz c. 
BY 462a-2-42.-- 
aZ torney 

  

  



Patented Dec. 29, 1953 
2,664,457 

UNITED STATES PATENT OFFICE 
2,664,457 

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

Application June 9, 1951, Serial No. 230,733 
(CI, 74-153) 6 Claims. 

1. 
My invention relates to a combination terminal 

connector and a bushing for electrical appara 
tus such as transformers, etc. 
One object is to provide 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, wise-type engagement. 
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 

provide 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 between 
internal and external leads, and in which the 
connector operating handle will not be 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 illustrated 

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 a hori 
ZOntal position relative to the casing shown in 
fragentary section. 

Fig. 2 is a view similar to Fig. 1 illustrating 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. 
1 and 2. 
Like reference characters indicate Similar parts 

in the various figures 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 f is a bushing 5. This bushing 
5 is preferably made of porcelain and extend 
ing therethrough from end to end is a bore 6 
having at one end a portion of enlarged di- : 
ameter providing an annular shoulder upon 
which an insulating ring 3 is Supported and 
firmly secured. The enlarged bore portion ter 
minates at one end in 2n outWardly flared por 
tion 9 which has a pair of radial openings to 
and positioned at 90° from each other. 
A bushing flange 2 on the bushing 5 rests on 

a resilient Washer 3 held in air and fluid tight 
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contact with the washer by securing means com 
prising a coil spring 4 surrounding the bushing 
and positioned in the annular groove 5 on the 
periphery of the bushing, a plate 6 surrounding 
the bushing and engaging the Spring 4, and a 
plurality of bolts 7 threaded through the plate 
6 and engaging the inner wall of the casing . 
Secured in the bore of the bushing 5 is a con 

nector f 8 comprising an end is having a socket 
29 for attaching the transformer terminal, an 
enlarged portion 2 having an annular groove 
2d and diametrically opposed flattened faces 22, 
and threaded bifurcated portions 23 having the 
threads renoved at 24, 
As shown in Fig. 1, the enlarged portion 2 of 

the connector is positioned in the bore of the in 
Sulating ring 8. A resilient retaining ring 25 po 
Sitioned in the annular groove 2d engages a re 
Silient sealing ring 26, 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 i? is an electrode 44. 

Positioned between the bifurcations of the 
connector and slidable longitudinally thereof is a 
clamping jaWS 30 having a serrated pressure sur 
face 3. 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 33 engaging one side of the sleeve portion 
32 and tabs 34 engaging the inner side 35 of the 
sleeve portion 32. 
A handle or knob S6 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 positioned radially 
from the inner bore. This opening : ) is sufi 
ciently large to accommodate several wires. In 
this view the connector 8 is turned 90° from its 
position shown in Fig. 1 so that the space be 
tween the legs of the threaded bifurcated por 
tion 23 is in line with the wire entrance 40 of 
the bushing 5. A 'Spill-gap' electrode 4 also 
extends through this entrance from the acting 
Space of the clanping jaw 3 to the outside of 
ths 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 29 of the locking ring 28 
eilgages the faces 22 in conjunction with the nut 
2. This view also illustrates 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 
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jaw 30 attached to the knob 36 can be seen in 
Fig. 4. The end 37 of the sleeve 32 is fastened 
into the socket 39 of the knob 36 by some desir 
able cementitious material 38. The openings 2 
on each side of the clamping jaw 30 and within 
the sleeve 32 are adapted to receive the threaded 
bifurcated legs 23 when mounted as ShoW) in 
Fig. 1. 
The use and operation of my inver?ition 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 
ing 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 8 
is designed as a bifurcated bolt which reduces 
contact resistance between internal lead and line 
lead. 
To attach a line to the bushing 5 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. It is easily visible to the lineman as to where 

to thread the cable. 
A pressure shoe 3 with a grooved surface 3 is 

carried by a sleeve 32 and knob 38 assembly on 
the threads of the bifurcated portion 23 of the 
connector 8. This pressure shoe 33 forms a jaw 
with the Seat between the legs of the bifurcated 
portions 23 so that when the knob 36 is turned 
and the threaded Section of the sleeve 32 travels 
on the threaded section of the bifurcated bolt the 
grooved surface 3 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 8 has 

a, Section 24 where the threads have been re 
moved. This is to prevent accidental removal of 
the knob. When the lineman is turning the knob 
36 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 (). 
If for some reason, he should wish to remove the 
knob 38 and clamping jaw 30 from the bushing 5 
he will engage the threaded sleeve 32 with threads 
43 at the outer end of the unthreaded section 24 
and with a few turns on these threads 43, the 
knob 36 can be removed. 
From the foregoing, it will be apparent that 

I 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. 
Further, the construction is relatively simple, is 
easily assembled, can be quickly repaired, and is 
Suitable for use with Standard apparatus casing 
without requiring alterations thereof. - 
T claim: 
i. The combination with a lead-in bushing for 

an electrical apparatus casing, the bore of said 
bushing having intermediate its ends an inwardly 
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4. 
extending annular shoulder dividing said bore 
into inner and outer chambers and further having 
a radial aperture opening into said outer chamber 
between said shoulder and one of said ends of a 
connector 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 
from said shank and engaging said shoulder with 
in said inner chamber, said bolt, having a thread 
ed bifurcated end in said outer chamber, the por 
tion of said bolt 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 
her, said means and nut clampingly engaging said 
shoulder and anchoring said bolt against longi 
udinal movement within said bushing, the bifur 
cations of said bolt being disposed on opposite 
sides 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. 

2. 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 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 said 
ends, of a connector bolt in the bore of Said bush 
ing having a SOcketed Shank portion disposed 
in Said changer and projecting to Ward the other 
of Said ends, means Secured on and projecting 
laterally from Said Shank and engaging said 
shoulder within said inner chamber, said bolt 
having a bifurcated end in said outer chamber 
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, a 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 both 
sides of a plane Substantially coincident with the 
axes of said bore and aperture, and clamping 
means, Said clamping means CCmprising a jaw 
slidable between said bifurcations, and an actua 
tor threaded on said bifurcations and rotatably 
secured to said jaw, said actuator being disen 
gageable with said threaded portions at said un 
threaded annular Section, and an insulating han 
dle on said actuator overlying Said outer chamber 
and Serving as a closer therefor. 

3. The Coimbination 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 said bore 
into inner and outer chambers and further hav. 
ing a radial aperture opening into said outer 
chambes' 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 and projecting toward the other 
of said ends, means secured on and projecting 
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laterally from said shank and engaging said 
shoulder within said inner chamber, said bolt, 
having a bifurcated end in said outer chamber 
and a portion intermediate said shank portion 
and bifurcated end being embraced by said shoul 
der, a nuit threaded oil said bifurcated end and 
engaging Said shoulder within said oute' chair 
ber, Said means and Inuit carnpingly engaging said 
shoulder and anghoi'ing said bolt, against lon 
gitudinai noveinent within said blishing, the 
bifurcations of said bolt being disposed on opp3 
site sides of a plane substantially coincident, with 
the axes of said bore and aperture, rotational re 
Straining reans interacting etween said holi, 
and Said bushing for preventing relative rotation 
therebetween, and claying in eans, said aeans 
COIngrising a jaw slidale between said bifurca 
tions, an actuator threaded on said bifurcations 
aid rotatably Secuired to said jaw, and an insulat 
ing handle Oil Said actuatai' overlying said outer 
charaoer aii Sarving as a closer theirefoi'. 

4. The CO2 tilation with a lead-in busing for 
an electrical apparatus casing, the bore of said 
bushing having interimediate its ends an iiiWardly e S. 
extending airinular Sibtide; dividing Said bole 
into iiie and outer clarin hers and faither lay 
ing a radial apertuire opening into said outer 
chamber between Said Shoulder and Oile of Sai 
ends, of a coxanectoi bolt, in the bore of Said bush 
ing having a Socketed shank portion disposed 
in Said chamber and pi'Ojecting tow8.rd the other 
of said ends, neans Secured on and projecting 
laterally from Said Shank aid engaging Said 
shoulder within said inner chaikaiar, said bolt 
having a bifurcated end in Said outer charibe: 
and being provided with spaced threaded portions 
Substantially co-exteinsive With Said bifurcated 
end, said spaced threaded portions isfining an 
unthreaded annula Segtion thereijet Weer, Said 
bolt having a portion inte'riaediate Said Sinaik. 
portion and Said bifurcated end enoraced by Said 
shoulder, a nut threaded on Said bifurcated end 
and engaging Said shoulder Within Said oute: 
chanbar, saici means and nut ciallplingly engag 
ing said shoulder and anchoring said bols against 
lateral moverinent within Said bushing, rotatilolai 
restraining means interacting between Said bolt 
and said pushing for preventing relative rotation 
therebetween, the gifurcations of Said bolt being 
disposed on both Sides of a plane SubStantially 
coincident With the axes of Said Ore anci 8-per 
ture, and clamping means, Said clamping rileans 
comprising a jaw slidable between Sald Oilulca 
tions, and an actuator threaded on said bifurca" 
tions and rotata by Secured to Sald jaw, Said actu 
ator being disengageable With Said threated poi? 
tions at said unin readed annular Section, and 
an insulating hainale on Said actuator overlying 
said outer champer and Serving as a closer there 
for. 

5. The combination with a lead-in bushing for 
an electrical apparatus casing, the bore of Said 
bushing having intermediate its ends an inward 
ly extending annular shoulder dividing Said bore 
into inner and outer chann pers and Iurther nav 
ing a radial aperture opening into Sald Outer 
chamber between said shoulder and One of Sald 
ends, of a connector bolt in the bore of Said 
bushing having a socketed Shank portion dis 
posed in said chamber and projecting toward 
the other of said ends, a stop inxedly mounted on 
and projecting laterally from Said Shank and 
engaging said shoulder Within Said inner chant 
ber, said bolt having a threaded bifurcated end 
in said outer chamber and further having a 
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6 
portion providing opposed flat sides, rotational 
restraining ineans on Said bolt and slidably en 
gageable With Said opposed sides aid interacting 
betwee: Said bolt and said bushing to prevent, 
relative rotation therebetween, Said bolt, having 
a portion internediate Said Shank poition and 
Said opposed fiat sides eri braced by said 
shoulder, a nut threaded on said ifurcated end 
and engaging and holding Said '3Straining 
iiaeains camped to Said shoulder withiin Said 
outar chamber, Said Stop and nut cianpingly en 
gaging Said shouldei' and anchoring Said c13, 
agains, lateral advenent With Said tisiing, the 
bifucations of Said bolt being disposed on op 
posits SideS of a piane Substantially coincide it. 
With the axes of said bole and aperture, allisi 
gianping iears, Said clainping neains cofingris 
ing a jaw siidable between said bifurcations, ain 
38tulator threaded on Said bifurcations and '3- 
tatably Secured to Said jaW, and an insulatiig 
handle on said actuator overlying Said Cuijer 
chanber and Serving as a closer theirefit. 

6. The comination. With a lead-il bushing i?os' 
an electrical apparatus casing, the bore of Said 
bushing having interimediate itS edis an in 
Wardly extending ainnular sihoulder dividing Said 
Ore into inner and Outer chainbei'S and fiti 

ihaving a radial aperture opening into Said Cu. 
chamber between Said shouldei and one of 33.ii. 
ends, of a connector boit in the gle of S2ic 
bushing having a Socketed Shaik pertion : 
posed in said in ther chanier and projecting 
toward this other of Said ends, 2, Stop fi:2diy 
mounted on and projecting laterally fi'O'. S3 
shark and engaging said Siaoulder Withiin 
inner chaiaper, Said bolt having a threaded 
iurcated end in Said outer chaiaber and fuithe: 
having diametrically opposed flat sides Substan 
tially co-extensive with Said end, rotational re 
straining fieans on Said bolt and Slidably 31 
gageable with said opposed sides and iiatei'a,3ting 
between said bolt and said bushing to preve{i, 
relative rotation thereibetween, Said boit having 
a portion intermediate said sihank portion and 
opposed flat sides embraced by Said shoulder, 
a nut threaded on said bifurcated end aid en 
gaging and holding said restraining in 2ans 
clamped to said shoulder within said outer 
chamber, Said stop and nut clainpingly engagig 
said shoulder and anchoring Said bolt against 
lateral movement with said bushing, the bi 
furcations of Said bolt being disposed. On (3- 
posite sides of a plane Substantially coincident 
With the axes of Said bore aid aperture, and 
clamping means, said clarinping neans coilgris 
ing a jaw slidable between Said bifurcations, an 
actuator threaded on Said bilications aidi 'O- 
tatably secured to said jaw, and an insulating 
handle on said actuator Overlying Said Outer 
chamber and serving as a closer therefor. 

JOSEPH. C. OUBLANC. 

References Citei in the file of this patent; 
UNITED STATES PATENTS 

Nunger Nanhe late 
2,029,140 ireanor (i) -------- Jan. 23, 933 
2,311,852 McFarlin -------- Feb. 23, i343 
2,339,488 Kratoville --------- Jan, 18, 1944 
2,441,457 Treanor (2) -------- May 1i, 94.3 

FOREIGN PATENS 
Nuber Country cate 

225,414 Switzerland ------- Jan. 31, i843 
715,704 France ------------ Sept, 2, .931, 

  


