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UNITED STATES PATENT OFFICE 
2,397,097 

SEPARABLE CONNECTOR FOR ELECTRICA 
APPARATUS 

Allan D. Forbes and Merrill G. Leonard, Sharon, 
Pa., and James J. Halloran, Emeryville, Calif., 
assignors to Westinghouse Electric Corporation, 
East Pittsburgh, Pa., a corporation of Pennsyl 
vania, 

Application July 24, 1943, Serial No. 495,982 
(C. 173-328) Claims. 

The invention relates to a separable connector 
bushing structure for electrical apparatus Such 
as transformers, and particularly to bushing 
structures for electrical apparatus comprising 
means for connecting the apparatus to the con 
ductors of an outside circuit. The invention may 
be used in bushing structures of electrical trans 
formers for readily connecting the transformers 
to or disconnecting them from the electrical cir 
cuits supplied from the transformer, or to the 
circuit supplying energy to the transformer. 
The connector includes a main tubular member 

formed of insulating material, such as porce 
lain, extending through an opening in the casing 
and through which the conducting parts forming 
the path of the electric circuit extend. One fea 
ture of the invention is the manner in which a 
retainer nut is fastened to a stud connected to 
the apparatus conductor within the casing, the 
nut being held against rotation to prevent unin 
tended separation of the retainer nut from the 
stud. 
Another feature of the invention is the pro 

vision of clamping jaws for engaging the elec 
tric circuit conductor and the means for attach 
ing the jaws to the retainer nut. 
A third feature of the invention is the provi 

sion of a tapered nut for tightening the jaws and 
its cooperative relation to the retainer nut and 
the other parts of the connector assembly. When : 
the tapered nut is Screwed to its final position to 
close the jaws and to tighten the connection be 
tween the jaws and the electrical conductor its 
upper thread is jammed or bent inwardly. The 
jammed thread causes the tapered nut. When un 
screwed from its closed position a predetermined 
amount sufficient to separate the jaws from the 
circuit conductor to jam against the external 
threads on the lower end of the retainer nut 
So that further unscrewing of the nut becomes 
more difficult. Any additional movement of the 
nut after the end thread has jammed is unnec 
essary to the normal operation of the connector 
in connecting or disconnecting electrical con 
ductors thereto. 
Other obects and advantages of the invention 

will be apparent from the following description 
of a preferred embodiment thereof, reference 
being made to the accompanying drawings in 
which: 

Figure 1 is a sectional view of the separable 
Connector in place upon a transformer casing, 

Fig. 2 is a Sectional exploded view of separate 
parts of the assembly used in the upper portion 
of the Connector, 
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Fig. 3 is a view partly in section of the parts 
of the assembly shown in Fig. 2 in their assemi 
bled relation, 

Fig. 4 is a sectional view taken along the line 
IV-IV of Fig. 3, 

Fig. 5 is a view partly in section of the lower 
portion of the separable connector, 

Fig. 6 is a series of views of parts comprising 
the lower portion of the separable connector, 

Fig. 7 is a Sectional view of the assembled parts 
shown in Fig. 6, and 

Fig. 8 is a Sectional view of the entire assembly 
with the parts comprising the lower portion of the 
aSSembly in position to permit separation of the 
jaws. So as to connect or disconnect the line con 
ductor to or from the connector assembly. 

Referring to the drawings, and particularly 
to Fig. 1 thereof, a main insulating tubular mem 
ber , which may be of porcelain or other suitable 
material, is provided extending through an open 
ing 2 in an overhanging portion 3 of a casing 
having a side wall 4 and an upper widened top 
side portion 5. The upper portion 6 of the mem 
ber is of Smaller diameter than the lower bell 
shaped portion and extends within the opening 
in the casing, the shoulder 8 formed at the junc 
tion between the portions 6 and 7 engages a gas 
ket 9 between the shoulder 8 and the tank well. 
A groove f is provided about the narrowed pore 
tion 6 at a point within the casing to accommo 
date a coil spring 2 whose ends are fastened 
together and which may be Snapped therein. 
A set of screws to are provided in the flange 3, 
the screws bearing against the surface of the 
tank portion 3 and forcing the flange upward 
against the spring 2, which force is transmitted 
through the member 6 to the gasket 9. An ap 
paratus lead 4 shown as an insulated cable is 
provided extending a greater portion of the Way 
through the narrowed portion 6 of the insulat 
ing member and having a bare end 5 welded to 
the upper portion f6 of a stud it having a rec 
tangular middle Section 8 and a lower Screw 
threaded end 9. An insert 20 of insulating ma 
terial such as porcelain, or the like is shown 
which fits into the upper part of the interior of 
the bell-shaped portion . As shown in Fig. 1, 
the upper end 6 of the stud and a portion of the 
cable 4 is surrounded by insulating compound 
2 and by an insulating cement 22 at the upper 
end of the portion 6 of the insulating member, 
thus holding the conductor 4 rigidly within the 
passageway extending through the main insulat 
ing member The inner end of the conductor Or 



2 
cable is connected to the tragascorner or other 
electrical apparatus within the easing (3. 
A retaigae Kai, 23 is provided 2&Vigg & Screw 

threaded bore 263 extending dioWAWEdly rog is 
upper end or coupling it to the Screw Shreaded 
portion 9 of the stud Gil thus holding the stud 

and the retaize nut 23 tightly agains, oppo 
site sides of the insulating insert, 20. Washe's 
Inay be provided atveex the surfaces of the in 
sert 2 and the getta stud and retainer nut 23 
if desired. The upper end 25 of the retainer nut, 
23 is shown he:Egonal in shape, 82nd a shoulder 
28 is provided betwee; he hexagonal portion and 
a riddle portion 27. The ovye portion 23 is 
provided with screw threads of a dia.Sheter larger 
than the diameter of the intermediate portion 27 
so as to allow a tapered nut to be screw thread 
3dly attached to the lower portion 28 and to pass 
over the undercut interraediate portion 2 with 
out engaging it. After the studi A7 and the 'e- 
tainer nut 23 has been Screwed into position, a 
cc; washer 3 having a hexagonal opening 32 
therein adapted to it the hecagonal portion 25 
of the retainer nut is slipped upwardly about 
the retainer nut. The lock washer 3 is provided 
yrith two flat outer edges 33 that are adapted 
to fit between shoulders 34 on the upper inner 
surfaces of the bell-shaped widened portion I of 
the main insulating meinber, thus preventing the 
Washer and likewise the retainer nut, from being 
turned while the lock washer is in position. The 
iock washer is provided with downwardly extend 
ing ears 35 that are adapted to engage slots 36 
in the retainer nut to hold the lock washer in 
position at the upper end of the hexagonal por. 
tion 25 of the retainer nut between the shoulders 
33. After the stud I, the retainer nut 23 and 
the insulating insert 23 are assembled in posi 
tion as shown in Figs. , 3 and 4 the cement; 2 
is placed within the portion 6 as shown in Fig. 1. 
A button 38 is provided at the lower end of the 
retainer nut consisting of a flange (32 extending 
outwardly and spaced from the lower end of the 
retainer nut by a neck 83. 

Referring particularly to Figs. 5, 6, 7 and 8, 
a keeper washer 44 is provided consisting of a 
central disk portion having an opening 35 there 
in of sufficient diameter to permit passage of the 
button 4 therethrough and having a downwardly 
extending outer rim or wall 46, a part of which 
is divided into sections & which may be bent 
outwardly from the center, as shown in Fig. 6 (e). 
Two jaws 5 are provided one of which is shown 
in perspective view in Fig. 6(f), the pair being 
shown in Section in Fig. 7 and in elevation in 
Figs. 5 and 8. The upper end of each jaw is 
provided with a semicircular groove 52 above 
which an inwardly extending flange 53 is pro 
vided for retaining the jaw in place, the flange 
53 extending between the button on the lower 
end of the retaining nut 23 about the neck por 
tion 43. When the two sections 47 of the lock 
washer 44 are bent radially outward, as shown 
in Fig. 6 (e), each one of the pair of jaws 5 
is slipped into place through the open portion of 
the wall Section 47 and about the button 4, after 
which the sections 47 are bent downwardly as 
shown in Figs. 6(b), (c), (d) and Fig. 7. In this 
position, the pair of jaws, as may be readily seen 
by reference to Fig. 7, has a certain lateral mo 
tion, permitting lateral separation between them, 
but not sufficient motion to permit the inwardly 
extending flanges 53 on the upper ends thereof 
to be removed from behind the flange 42 forming 
the button on the lower end of the retaine nut. 
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As as shovira 33 35. (3(f) aid fig., W-shaped. 

ca::::ing S333es 53 2.33 provided on Gie iner 
Sursace of the cia Eaging je.7s of GEg83ing a cine 
Cui condacio.' 55 gosi 60RRed GeVrees. Ge. E. & 
wise guide 56 is p3ovided, Che or the Yiddie por. 
&iogs of the use rig of each of the We jaws 
3d, 3depted 30 eggage sizilarly shaped die-ress 
stols 3 oxa e Cogosi 88 cooperating surface of 
the adjaceni, ja'7. The oster OWei Was O tie 
jays are cocaical in shape a2nd are adapted to 
3:2gage tiae irrier conical Surface 3 of a tapered 
gu, 32 having a relatively lo:3g upper sleeve poi". 
tion 63 provided visit screw threads 53 on the igno 
terior Suiriace thereo? :ox engaging the Screw 
heads 23 or he ic/ex portion of the retainer 
Yi, 23. 

&S short in 2ig. 8, the apper end 55 of the 
{3,32ed at 52 is spaced considerably below the 
scuder 25 or the hexagonal portio2 25 of the 
retainer Kaut, thus lo'Yering the igner conical Wall 
SA and permitting segaration of the jaws 5 as 
indicated by the space 33 between the SC that 
the conductor 55 Inay be readily inserted or re 
Gaoved froza between the jaws 58. After the line 
circuit, conductor 55 is inserted in the position 
shown in Fig. 8 and the tapered nut 62 is tight 
ened, that is, screwed upwardly into the position 
shown in Figs. and 5, the jaWS 5B are forced 
tightly against the conductor 55 holding it in po 
sition. The upper end 65 of the tapered nut 52 
is shown as bevelled and when it is first Screwed 
into place, when the bushing is first assembled 
and before the conductor 55 is inserted, this gut 
is tightened against the shoulder 25 on the upper 
end of the retaining nut, the end thread lining 
the bore of the sleeve is crixaped or jamined in 
wardly. When the tapered aut. 62 is unscrewed 
sufficiently for this upper or janned thread 6 
at the end of the bore to engage the threads 28, 

& the further noverinent of the tapered nut will 
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definitely stiffen or becoine harder, thus notify 
ing the operator that the moveinent of the ta 
pered nut, necessary to completely release the 
jaws 56 has been completed and that further 
downward movement thereof is unnecessary. 
When the threads 65 and 23 tend to bind So that 
the retainer nut 23 tends to rotate with the 
tapered nut 62, it will be prevented from doing 
so by the lock washer 36. 

It is unnecessary when loosening the line Con 
ductor 55 to entirely separate the tapered nut 
62 from the assembly. If this were done the 
tapered nut 62 might become lost or misplaced. 
This nut 62 is permanently retained on the as 
sembly either in its loosened or tightened posi 
tion. 
A lower or disconnect insulating member is 

provided, which is permanently affixed to the 
tapered nut 62 as by babbitt, plastic cement, or 
similar material 2 cemented in the Space between 
the two members. The lower portion of the dis 
connect insulating member extends downwardly 
about the cable 74 thus protecting conducting 
parts that would otherwise be exposed. This fea 
ture also provides a degree of shielding inct readily 
obtainable without a shielding cap or similar 
extra middle structure about the conductor. 
Since modifications may be made in the details 

of the structure illustrated and described, "We do 
not wish to be limited otherwise than by the 
scope of the appended claims. 
We claim as our invention: 

... In a connector for electrical apparatus, an 
insulating sleeve having a narrow inner end hav 
ing a passageway therethrough and an electricai 
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conductor enclosed in the passageway and a 
widened bell-shaped outer end portion, the bell 
shaped Outer end portion of the sleeve being pro 
vided with shoulders within its inner end, a stud 
having an inner end connected to Said electrical 
conductor and cemented within the narrow inner 
end portion of the sleeve and having a Screw 
threaded end extending into the widened Outer 
end portion of the sleeve, a retainer nut adapted 
to be screw-threadedly attached to the stud and 
having a polygonal periphery at its inner end, a 
lock washer adapted to surround the retainer 
nut and having a polygonal opening therein fit 
ting the periphery of the retainer nut and adapt 
ed, when pressed to the inner end thereof, to lock 
with said nut between the shoulders provided 
at the inner end and within the widened bell 
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shaped outer end portion of the insulating sleeve, 
and means for electrically connecting the retainer 
nut to the conductor of an electrical circuit. 

2. In combination, an electrical apparatus cas 
ing, a sleeve of insulating material having an end 
of relatively small cross-section extending into 
the casing through an opening therein and an 
end having a relatively larger cross-section posi 
tioned outside the casing, the relatively larger 
section of the sleeve being provided with shoul 
ders within its inner end, a passageway extend 
ing through the smaller section and an electrical 
conductor therein, a stud having an inner end 
electrically connected to said electrical conductor 
and cemented within the Smaller section of the 
sleeve and having a screw threaded end extending 
into the widened end portion of the sleeve, a re 
tainer nut having a Screw threaded bore for at 
taching the nut to the stud and provided with 
a polygonal head on the inner end of the nut, a 
lock washer for surrounding the polygonal head 
of the retainer nut and provided with a polygonal 
opening therein fitting the polygonal head of the 
retainer nut and arranged to fit between the 
shoulders provided within the inner end of the 
larger section of the sleeve for preventing the 
lock washer and the retainer nut from turning 
with respect to the sleeve, the lock washer having 
ears for engaging the polygonal head for retain 
ing it in position on the polygonal head of the 
retaining nut, and means for electrically connect 
ing the retainer nut to the conductor of an elec 
trical circuit. 3. In combination, an electrical apparatuS CaS 
ing, a sleeve of insulating material having a por 
tion extending through an opening in the casing 
wall into the casing, an electrical conductor there 
in, a retainer nut within the outer portion of the 
sleeve electrically connected to the conductor, a 
button shaped projection on the lower end of the 
retainer nut having a neck portion extending 
from the body portion of the retainer and a flange 
spaced from the body portion and extending out 
wardly from the neck portion, a keeper washer 
having a central opening therein of sufficient size 
to permit the button shaped projection to pass 
therethrough and a wall extending downwardly 
from the outer rim of the keeper washer, the wall 
having separable sections capable of being bent 
outwardly to provide an opening in the wall, a 
pair of jaws for gripping the end of an electrical 
conductor and each having slots in the base por 
tion thereof into which the rim of the projecting 
button fits, the jaws being provided with inwardly 
extending flanges fitting behind the button limit 
ing their longitudinal movement, the walls of the 
keeper washer limiting the transverse movement 
of the jaws to prevent the inwardly extending 
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3 
flanges from disengaging the flange of the but 
ton shaped projection, and means for forcing the 
jaws together to grip a conductor between them. 

4. In combination, an electrical apparatus, a 
connector for connecting an electrical conductor 
to the apparatus comprising a retainer nut, the 
Outer end of the retainer nut being provided with 
external screw threads, a shoulder on the re 
tainer nut Spaced from the screw threaded por 
tion of the retainer nut and a stem intermediate 
the screw threaded portion of the retainer nut 
and the shoulder, a button shaped projection 
on the outer end of the retainer nut having a neck 
portion extending from the body portion of the 
retainer nut and a flange spaced from the body 
portion and extending outwardly from the neck 
portion, a keeper washer having a central open 
ing therein of sufficient size to permit the button 
shaped projection to pass therethrough and a 
wall extending downwardly from the outer rim of 
the keeper washer, the wall having separable sec 
tions which may be bent outwardly to provide 
an opening in the wall, a pair of jaws for gripping 
the end of an electrical conductor and each hav 
ing slots in the base portion thereof into which 
the rim of the projecting button fits, the jaws 
being provided with inwardly extending flanges 
fitting behind the button limiting their longitudi 
nal movement, the Walls of the keeper washer lim 
iting the transverse movement of the jaws to pre 
vent them from disengaging the flange of the 
button shaped projection, the outer surfaces of 
the jaws being cone shaped, a tapered nut com 
prising a sleeve having an internally threaded 
portion at One end for engaging the screw 
threaded portion of the retainer nut and a conical 
internal surface at the other end cooperating with 
the jaws for forcing them together in gripping 
relation to a conductor placed between them. 

5. In combination, an electrical apparatus, a 
Connector for connecting an electrical conductor 
to the apparatus comprising a retainer nut, the 
outer end of the retainer nut being provided with 
external screw threads, a shoulder on the retainer 
nut Spaced from the screw threaded portion of 
the retainer nut and a stem intermediate the 
Screw threaded portion of the retainer nut and 
the shoulder, a button shaped projection on the 
outer end of the retainer nut having a neck por 
tion extending from the body portion of the re 
tainer nut and a flange spaced from the body 
portion and extending outwardly from the neck 
portion, a keeper washer having a central open 
ing therein of sufficient size to permit the button 
shaped projection to pass therethrough and a 
wall extending downwardly from the outer rim 
of the keeper washer, the wall having separable 
sections which may be bent outwardly to provide 
an opening in the wall, a pair of jaws for gripping 
the end of an electrical conductor and each hav 
ing slots in the base portion thereof into which 
the rim of the projecting button fits, the jaws 
being provided with inwardly extending flanges 
fitting behind the button limiting their longitu 
dinal movement, the Walls of the keeper washer 
limiting the traSverse movement of the jaws to 
prevent them from disengaging the flange of 
the button shaped projection, the outer surfaces 
of the jaws being cone shaped, a tapered nut 
comprising a sleeve having an internally thread 
ed portion at One end for engaging the screw 
threaded portion of the retainer nut and a con 
ical internal surface at the other end cooperat 
ing with the jaws for forcing them together in 
gripping relation to a conductor placed between 



4. 
them, the internally threaded portion being 
adapted to engage the shoulder and being pro 
vided with a jammed end thread for causing the 
threads of the tapered nut to bind when the nut, 
has been unscrewed sufficiently to cause the 
jammed end thread to engage the threaded pore 
tion of the retainer nut. 

6. In a connector for electrical apparatus, an 
insulating sleeve having a narrow inner end hav. 
ing a passageway therethrough and an electrical 
conductor enclosed in the passageway and a wid 
ened bell-shaped outer end portion, the belle 
shaped outer end portion of the sleeve being pro 
vided with shoulders Within its inner end, a stud 
having an inner end connected to Said electrical 
conductor and cemented within the narrow inner 
end portion of the sleeve and having a screw 
threaded end extending into the Widened outer 
end portion of the sleeve, a retainer nut adapted 
to be screw-threadedly attached to the stud and 
having a polygonal periphery at its inner end, a 
lock washer adapted to surround the retainer nut 
and having a polygonal opening therein fitting 
the periphery of the retainer nut and adapted, 
when pressed to the inner end thereof, to lock 
with said nut between the shoulders provided at 
the inner end and Within the widened bell-shaped 
outer end portion of the insulating sleeve, the 
outer end of the retainer nut, being provided with 
external Screw threads, a shoulder on the retainer 
nut Spaced from the screw threaded portion of 
the retainer nut, and a stem intermediate the 
Screw threaded portion of the retainer nut and 
the shoulder, a button shaped projection on the 
outer end of the retainer nut having a neck por 
tion extending from the body portion of the re 
tainer nut and a flange Spaced from the body 
portion and extending outwardly from the neck 
portion, a keeper Washer having a central open 
ing therein of Sufficient size to permit the button 
shaped projection to pass therethrough and a 
wall extending downwardly from the outer rim 
of the keeper washer, the wall having separable 
Sections which may be bent outwardly to provide 
an opening in the wall, a pair of jaws for grip 
ping the end of an electrical conductor and each 
having slots in the base portion thereof into 
which the rin of the projecting button fits, the 
jaws being provided with inwardly extending 
flanges fitting behind the button limiting their 
longitudinal movement, the walls of the keeper 
washer limiting the transverse movement of the 
jaws to prevent them from disengaging the 
flange of the button shaped projection, the outer 
Surfaces of the jaws being cone shaped, a tapered 
nut comprising a sleeve having an internally 
threaded portion at one end for engaging the 
Screw threaded portion of the retainer nut and 
a conical internal Surface at the other end cooper 
atting With the jaws for forcing them together in 
gripping relation to a conductor placed between 
them. 

7. In combination, an electrical apparatus cas 
ing, a sleeve of insulating material having an end 
of relatively Small cross-section extending into 
the casing through an opening therein and an 
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end having a relatively larger cross-section po 
sitioned outside the casing, the relatively larger 
Section of the sleeve being provided with shoul 
ders within its inner end, a passageway extend 
ing through the Smaller section and an electrical 
conductor therein, a stud having an inner end 
electrically connected to said electrical conductor 
and cemented within the Smaller Section of the 
sleeve and having a Screw threaded end extend 
ing into the widened end portion of the sleeve, a 
retainer nut having a screw threaded bore for 
attaching the nut to the stud and provided with 
a polygonal head on the inner end of the nut, a 
lock washer for surrounding the polygonal head 
of the retainer nut and provided with a polygonal 
Opening therein fitting the polygonal head of the 
retainer nut and arranged to fit between the 
shoulders provided within the inner end of the 
larger Section of the sleeve for preventing the 
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lock washer and the retainer nut from turning 
With respect to the sleeve, the lock washer hav 
ing ears for engaging the polygonal head for re 
taining it in position on the polygonal head of 
the retaining nut, the outer end of the retainer 
nut being provided with external screw threads, a 
shoulder on the retainer nut spaced from the 
Screw threaded portion of the retainer nut and 
a stem intermediate the screw threaded portion 
of the retainer nut and the shoulder, a button 
shaped projection on the outer end of the retainer 
nut having a neck portion extending from the 
body portion of the retainer nut and a flange 
Spaced from the body portion and extending out 
Wardly from the neck portion, a keeper washer 
having a central opening therein of sufficient 
size to permit the button shaped projection to 
pass therethrough and a wall extending down 
wardly from the outer rim of the keeper washer, 
the Wall having separable sections which may be 
bent outwardly to provide an opening in the wall, 
a pair of jaws for gripping the end of an electri 
cal conductor and each having slots in the base 
portion thereof into which the rim of the pro 
jecting button fits, the jaws being provided with 
inWardly extending fianges fitting behind the 
button limiting their longitudinal movement, the 
Walls of the keeper washer limiting the trans 
verse movement of the jaws to prevent them 
from disengaging the flange of the button shaped 
projection, the outer surfaces of the jaws being 
Cone shaped, a tapered nut comprising a sleeve 
having an internally threaded portion at one end 
for engaging the Screw threaded portion of the 
retainer nut and a conical internal surface at the 
other end cooperating with the jaws for forcing 
them together in gripping relation to a conductor 
placed between them, the internally threaded 
portion being adapted to engage the shoulder and 
being provided with a jammed end thread for 
causing the threads of the tapered nut to bind 
When the nut has been unscrewed sufficiently to 
cause the jammed end thread to engage the 
threaded portion of the retainer nut. 
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