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1. 

This invention relates to high voltage devices 
and more particularly it relates to Sealed Con 
nector terminals. 
A principal object of the invention is to provide 

an improved Sealed but detachable terminal con 
nector for electrical devices, whereby the likeli 
hood of voltage breakdown at the region of the 
terminal connection is greatly reduced. 
Another principal object is to increase the safe 

ty factor of high voltage apparatus by employing 
a sealed-in joint between a circuit lead-in. Or 
supply wire and a corresponding connection joint 
within the apparatus; the joint not only being 
sealed against physical contact but also being 
protected against mechanical injury and against 
voltage breakdown by moisture absorption. 
One of the feattres of the invention is a con 

nection joint for electrical apparatus wherein the 
overall length of the apparatus and its terminals 
is greatly reduced since the usual long stand-off 
insulators are completely avoided. 
Another feature relates to a connection joint of 

the kind wherein the actual connection between 
the lead-in or cable wire and the contact point 
or lug which forms part of the apparatus, is 
located. Within a Sealed chamber. Which is re 
cessed, at least in part, below the wall of the cas 
ing which houses the apparatus, and wherein a 
novel arrangement of deformable sealing rings is 
provided. 
Another feature relates to an improved detach 

able connector for high voltage devices, wherein 
the actual connection joint is sealed within an 
individual chamber by special removable sealing 
naeans to render the said chamber immune to 
voltage breakdown in the presence of high. hu 
nidity or ambient moisture conditions. 
A further feature relates to an improved de 

tachable connector for high voltage devices, 
wherein the actual connection joint is in Yersed 
in an individual chamber arranged to be assem 
bled through the wall of the netal enclosing 
housing of the device, in conjunction with a novel 
sealing arrangement; and assembly which also 
protects the said chamber from mechanical in 
Jury. 
A further feature relates to a novel arrange 

ment of rubber-like or plastic sealing rings which 
are arranged in Spaced pairs to reduce the likeli 
hood of excessive moisture, absorption at the crit 
ical voltage breakdown points. 
A Still further feattlire relates to the novel tor 

ganization, arrangement and relative location 
and interconnection of parts which cooperate to 
provide animproved and safe terminal connector 
for high voltage electric apparatus generally. 
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Other features and advantages not particu 

larly enumerated, Will be apparent after a con 
sideration of the following detailed descriptions 
and the appended claims. 

. The invention is in the nature of an improve 
Inent on the kind of Sealed-in connector terminal 
disclosed in my prior application Serial No. 
84,301, filed March 30, 1949, now abandoned. 

In the drawing which shows, by, way of ex 
ample, one-preferred manner of practising the 
invention, 

Fig. 1 is a top-plan view of my improved sealed 
Connector joint. 

Fig. 2 is a section taken along the line 2-2 of 
Fig. 1 but in magnified form. 
Referring to the drawing, the numeral repre 

Sents the metallic enclosing casing of any well 
known. electrical device such for example as a 
high voltage transformer. The nuneral 2 repre 
sents one of the insulated lead-in wires or circuit 
conductors having any known electrical insulat 
ing sheath. 3, the wire being arranged for electri 
cal connection to an appropriate point within the 
device. Heretofore, in order to reduce . .the 
chances of voltage breakdown between the wire 
2 and casing. , it has been the customary prac 
tice to employ stand-off insulators of porcelain 
or the like. These stand-off insulators greatly in 
crease the over-all height or length of the ap 
paratus, and the actual connection joint is - ex 
ternal to the apparatus and is usually open to the 
air. Because of this: external projection, these 
prior joints are liable to mechanical breakage. 
In my prior application. Serial No. 84,301, ...now 
abandoned, - I. have...devised an arrangement 
wherein the connector. joint, is located. Within a 
sealed glass.or. Vitreous-chamber, which is . Sup 
ported from the casing wall, and which is located 
partly or entirely within said casing....However, 
I have found that while.this prior joint is Satis 
factory.under many conditions of use, it is sub 
ject to the breakage of the glass or ceramic hous 
ing when the projecting portion, or its fastening 
nut. is subjected to mechanical shock. Further 
more, the sealing-of, the said glass or ceramic 
chamber is effected by a single deformable rubber 
or rubber-like ring. Such neoprene. I have found 
$hat-under-excessive humidity or ambient mois 
ture conditions, this rubber or rubber-like Seal 
ing. ring, over an extended periods of time, Soaks 
up, enough moisture, to. lower...the voltage, break 
down limit. for the joint. The present invention 
overcomes these and other difficulties of the said 
prior sealed joint. 
The actual joint between the supply or circuit 

wire 2 and the contact lug or terminal 4 is located 
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within a member 5 which may be of insulating 
plastic, glass or ceramic having the connector lug 
or terminal 4 permanently sealed through the 
bottom end thereof. The lug 4 is connected to 
the appropriate conductor 6 of the device, for ex 
ample a transformer Winding (not shown) housed 
Within the casing . It will be understood of 
course that while one particular kind of connec 
tOr lug is shown, any other well-known form of 
connector lug may be employed. Member 5 is 
formed with an integral sealing shoulder 7 which 
extends completely around the external periph 
ery thereof, and the upper end of member 5 has 
a Smooth flat face arranged to seat against an 
annular ring 8 of a moisture-proof or non-nois 
ture absorbent plastic. I have found that the 
best results are obtained when this plastic is of 
the types known in the trade as “Kel-F' (poly 
trifluorochloroethylene), or “nylon.' It Will be 
observed that the annular opening of ring 8 is of 
larger diameter than the diameter of the insu 
lating sheath 3. 
Surrounding the member 5, and arranged to 

be clamped or Squeezed against the lower and up 
per sides of shoulder , are a pair of deformable 
sealing rings 9, , of rubber or rubber-like ma 
terial such as neoprene. The sealing pressure be 
tween ring 9 and shoulder 7 is effected by a brass 
or other metal sleeve whose lower end has an 
inWardly curved lip or flange 2. Member is 
externally threaded into the internally threaded 
bottom f3 of a metal member 4. Member 4 
passes through the corresponding circular open 
ing in the top wall of casing í and has a flat, an 
nular flange 5 which is to be brazed, soldered or 
otherwise permanently sealed or integrally united 
to the casing top, as indicated by the numeral 6. 
Tikewise the threaded joint between members 
and 4 is permanently sealed by a brazed, 
SWeated or silver-soldered joint 7. In effect 
therefore, member is rigidly attached to cas 
ing . The Sealing ring O is clamped against 
shoulder T by a metal sleeve or collar 8 which 
is of slightly larger internal diameter than the 
outside diameter of member 5. The upper end 
of member is internally threaded to receive a 
lock nut or bushing 9 having a slot 20 to receive 
a suitable fastening tool. Thus by turning the 
member 9, the rings 9 and 0 are deformed to 
completely seal the space between shoulder 7 and 
member . It will be observed however, that an 
annular gap 2 is left between the rings 9 and 

. I have found that this gap is of the greatest 
importance in protecting the space within cas 
ing sealed against moisture. Furthermore, the 
use of two separate and spaced rubber rings lo 
cated as shown, protects the member 5 from me 
chanical shock and breakage as will be described 
hereinbelow. 

In order to permit conductor 2 to be detach 
ably Secured to lug 4 while at the same time com 
pletely sealing the chamber 22, a second sealing 
and fastening assembly is provided. This latter 
assembly comprises a metal or insulating washer 
23 having an inclined inner wall 24. The lower 
flat face of washer 23 seats against the above 
mentioned Special plastic washer 8. Located in 
the Space between washer 23 and the sheath 3 
of the Supply wire is a sealing ring 25 which may 
be of the same material as rings 9 and 0. The 
Cross-section of ring 25 may be circular so that 
When it is Subjected to clamping pressure, as will 
be described, it is annularly deformed to substan 
tially the shape shown in Fig. 2, so as to form a 
moisture-proof seal and at the same time to form 
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4 
a rigid grip between the inclined face 24 and 
the sheath 3. In fact by increasing the clamp 
ing preSSure, ring 25 can somewhat bite into or 
in Wardly deform the surface of the sheath 3 as 
ShoWn. 

Seated against the upper flat face of washer 23 
is another plastic washer 26 having an annular 
Opening of about the same size as the opening in 
Washer 8 So as to completely clear the sheath 3. 
Threaded on to the external face of member 
is a metal bushing cap 27 having a projecting 
head 28. The internal wall of bushing 27 is un 
dercut or recessed to accommodate the parts 8, 
23, 26, and also to accommodate the retaining 
metal Spring ring 29 whose purpose will be de 
SCIibed hereinbelow. The flat underface 30 of 
head 28 is arranged to seat against the sealing 
Washer 26 so as to transmit clamping or sealing 
pressure to the parts located between the flat up 
per end of member 5 and the said flat face 30. 
The bushing 2 has an enlarged central open 

ing 3, the inner wall of which is of somewhat 
rounded V-shape cross-section to provide an in 
clined clanping Surface 32, and located between 
the Surface 32, the sheath 3 and the Washer 26 is 
another Sealing ring 33 preferably, although not 
necessarily, of the same material as ring 25. It 
Will be seen, therefore, that as the bushing 27 is 
turned to tighten it, the ring 25 is clamped against 
the sheath 3, and because of the inclined clamp 
ing face 24, this ring is spread out somewhat 
horizontally to increase the sealing surface be 
tWeen the washer 26 and the said inclined sur 
face 24. Likewise, the ring 33 is subjected to 
clamping pressure between the inclined face 32 
and the washer 26. 

I have found that by using two separate de 
formable sealing rings 25 and 33 with an inter 
Vening non-absorbent and non-porous washer 26, 
the chances of moisture entering the chamber 22 
are greatly reduced. The washer 26 acts as a 
barrier against the sponge-like transmission of 
moisture between the ring 33 and the ring 25 
into chamber 22, which would otherwise take 
place if the two Sealing rings were in actual con 
tact, or if only a single ring were used. Like 
Wise, by providing the gap 2 f above described be 
tween the rings 9 and 0, the chances of moisture 
absorbed by One ring and being transmitted or 
conducted to the other ring, is substantially elim 
inated. If desired, an additional Sealing gasket 
34 Inay be located between the flat lower lip of 
bushing 27 and the inner flat face of flange 3. 
As above-mentioned, a spring retaining ring 29 
is provided. The purpose of this ring is merely 
to retain the parts 8, 23, 25, 26, 33, in their as 
Sembled position in the bushing 27 before the lat 
ter is threaded on to the member i . 

It is believed that the manner of assembly of 
the parts will be clear from the foregoing de 
Scription. However, the following is a resume of 
the steps in the assembly. The member 4 is 
threaded and brazed or silver-soldered to the 
member . The sealing ring 9 is then dropped 
into place resting against the shoulder 2. The 
member 5 carrying the terminal 4 is then dropped 
into place So that the shoulder 7 engages the ring 
9. Next the ring 0 is dropped into place against 
shoulder f. The metal collar 8 is then dropped 
on top of the ring 0 and the threaded faStening 
ring 9 is tightened to clamp the member 5 cen 
trally in position while at the same time deform 
ing the Sealing rings 9 and to as above de 
Scribed. If the optional sealing gasket 34 is to be 
used, it is then dropped into place resting on the 
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fange; 3. . The exit,step isto invert the bush 
?ng: 2 from the position: show:hin Fig.2, thern to 
drop the Sealing ring 33, Washieri 26, 'sealinging 
25, clamping washer 23, and washier 8; in super 
posed relation. : "These parts can theribe, held 
in their inverted assembled position by a suit 
able.split: retainer : ring; 29. - Thiis assembly can 
then be in Verted to the Vertical position show in 
Fig 2, and it cari be threaded, on tortheneber 
f f as above described. . After:soidering parts t 
and 5, and before tightening up, the bushing:27, 
the conductor 2 with its sheath. 3 is : passed 
through the assensly, and the conductor 2 is 
plugged into or otherwise inited to the lig A. 
When the parts have been thus assembled, the 
bushing 2 is tightered until the required clamp 
ing pressure is: transmitted to the varioLIS Seal 
ing rings. and Washers. 

It has been found that by using the duplex. 
spaced sealing rings either, with an intervening 
gap Such as gap 2: Or with a non-peroUS pastic 
washer: 26, the desired clamping pressure can be 
transmitted so as to effectively grip the sheathed 
conductor 2 while, at the same tine effectively 
hermetically sealing the contents of casing t. and 
the chamber 22, against ingress of Eoisture. It 
will be understood of 'eourse, that the casing. , 
if desired,: can be provided with a filing of a 
high voltage, oil, or jelly, and likewise the chani 
ber 22 nay, if: desired, beflect with Such a high 
voltage oil or jelly as is well-known in the high 
voltage transformer art. 

It will be observed; fron the foregoing dis 
closure that by reason of the inproved Sealing 
arrangements described; should for any reason: 
the sealing assembly comprising the eleErents 8, 
23, 25, 26, 33, be removed or beeone loose, that 
would not result in any deterioration of the 
hermetic sealing of: the contents of casing f. 
While in the foregoing. description the various 

sealing rings or washers have been referred to 
as of rubber-like characteristic; it will be under 
stood that this is done in a generic sense to cover 
any deformable sealing material which has the 
characteristic of being deforniable under pressure 
so as to spread out radially to effect the desired 
hernetic Sealing contact with the adjacent parts, 
for example as illustrations of such materials 
may be mentioned, “Kel-F=polytrifluorochloro 
ethylene,' 'nylon,' 'neoprene,' or even a de 
formable soft metal or alloy, the essential fea 
tures being that the sealing material has the 
desired deformability as well as the characteristic 
of withstanding the various conditions including 
the temperature conditions and moisture condi 
tions under which the device is to be used. 
While one particular embodiment has been de 

scribed herein, it will be understood that various 
changes and modifications may be made therein 
without departing from the spirit and Scope of 
the invention. Thus, if desired, the parts 
and 4 can be made as a single piece, and the 
member 4 can be internally threaded to re 
ceive a corresponding external thread on member 
2 instead of threading member 27 on to member 

as shown. 
What is claimed is: 
1. In combination, a metal housing for a high 

voltage electrical device, an opening in a Wall 
of said housing through which an insulation 
sheathed conductor is to paSS, metallic means 
rigidly united to said wall around said opening 
and extending interiorly of Said casing and hav 
ing a circular opening with a shouldered flange, 
a cup-like insulating member having an integral 
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6 
peripheral: shoulderesaid member, being : closed 
at One'... end, and being supported. Within said 
casing... and With its other end open and facing 
the exterior of: said: casing, a first sealing ring, 
koeated-between Said flange i and ºsaid ishoulder, 
another sealing ling, also: engaging said shoulder 
but out of: moisture conducting contact" with the 
first ring, means to clamp said flange. Said shoul 
der and Said Tings together as a unit, separately 
renovable means for sealing the open end of said 
Cup-like member and for gripping said sheathed 
Cordictor; Said removable-means comprising an 
annular bushing in threaded engagement Withi. 
said:first mentioned metallic means, said bush 
ing having a champing surface inclined down 
Wardy, and Outwardlyfrom Said Sheathed Con 
ductor, a non-porous washer, a first sealing ring 
located between the inclined surface of said bush 
ing and i said: non-porous washer, a clamping 
Washer. having an inner Surface inclined down 
Wardly towards. Said sheathed conductor, a sec 
Ond Sealing ring located between said non-porous 
Washer, and the inclined rim of said sealing 
Washer, and, a Sealing gasket, located between 

i Said champing Washer and the rim of said cup 
like ember. 
3. 2... An electric connection joint, between an elec 
trical apparatus housed within a casing and an 
in Stilation-sheathed, lead-in wire, comprising a 
cavity-defining member registering with an open 
ing in Said casing and extending therein, said, 
member having an open end facing the exterior 
of the casing, a connector device carried by a 
Wali . Of Said "Elember, and extending inwardly 
of the cavity therein to connect with said wire, 
neans to Seal Said open end of said member, the 
last-mentioned. Eleans comprising in superposed 
clarnping relation a first non-porous. plastic 
Washer, a clanping Washer having an inclined 
Clainping. Surface, a first deformable sealing ring 
irl engagement with said inclined surface, a sec 
Ond non-porOUS plastic Washer in engagement 
With 'Said clanping washer and said first seal 
ing ring, at second deformable Seating ring in en 
gagement. With Said second plastic Washer, a 
clanping ring having an inclined surface in en 
gagement, With Said, second Sealing ring, gleans 
to tighten said clamping ring to clamp said first 
nonporous Washer against the open end of said 
member; and to clamp said sealing rings in grip 
ping tirelation with, the sheathed conductor, and 
a tubular metal Support fastened to said casing 
and passing through Said opening in said casing 
for Supporting said cavity-defining member With 
in Said casing, said member and said tubular 
Support having cooperating spaced shoulders, a 
third deformable sealing ring located between 
Said cooperating spaced shoulders, and means 
to clamp Said third sealing ring between said 
COOperating shoulders to seal said opening in 
Said Casing. 

3. An electric connection joint between an 
electrical appaartus housed within a casing and 
an insulation-sheathed lead-in wire, comprising 
a cavity-defining member registering with an 
Opening in Said Casing, said member having an 
Open end facing the exterior of said casing, a 
Connector device carried by the bottom of said 
member to make connection to said wire, means 
for hermetically Sealing the said open end of said 
member the last-mentioned means including a 
first non-porous Sealing washer removably seated 
against the rim at the open end of said member, 
a first metal clamping washer with an inclined 
inner rim, a first deformable Sealing ring Sur 
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rounding said sheathed conductor between said 
conductor and said inclined rim, another metal 
clamping washer having an inclined inner rim 
and Surrounding said sheathed conductor, a Sec 
Ond deformable sealing ring located between the 
inclined rim on said other metal washer and the 
sheath of said conductor, a non-porous plastic 
Washer Sandwiched between said Sealing rings, 
means to clamp said rings and washers together 
to deform said sealing rings into hermetic grip 
ping relation with said inclined rims and With 
the sheath on said conductor, and a tubular 
metal support passing through said opening in 
Said casing and extending interiorly thereof to 
support said cavity-defining member within the 
casing, said tubular support and said cavity 
defining member having COOperating shoulders, 
a third deformable sealing ring located between 
said cooperating shoulders, and means to clamp 
said third sealing ring between said cooperating 
shoulders to hermetically seal said opening in 
Said casing. 

4. An electric connection joint for an electrical 
apparatus housed within a conductive casing 
which casing has an opening through which is 
to pass an insulation-sheathed lead-in conductor, 
comprising an insulating member constituting 
a joint-enclosing cavity of moisture-proof in 
sulation, said insulating member being closed 
at one end and the opposite end being open and 
facing the exterior of said casing, a peripheral 
shoulder on said insulating member, a pair of 
deformable sealing rings Surrounding Said in 
sulating member on opposite sides of Said shoul 
der, said shoulder Serving to hold Said Sealing 
rings out of moisture conducting contact with 
each other, a pair of claimping elementS to clamp 
said sealing rings against Said shoulder, means 
including a tubular metal member fastened to 
said casing and extending through the casing 
opening to support one of Said clamping ele 
ments and said insulating member interiorly 
of the casing, means including said Sealing rings 
to hermetically seal said casing opening, and 
means to separately seal the said open end of 
saidi insulating member, the last-mentioned 
means including at least one deformable ring: 
and a pair of cooperating clamping Washers for 
causing said last-mentioned deformable ring to 
hermetically grip said sheathed conductor, One 
of the last-mentioned clamping washers being 
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8 
threaded on to a corresponding threaded ex 
tension on the said one of the first-mentioned 
clamping elements. 

5. An electric connection joint for an electrical 
apparatus housed within a conductive casing 
which casing has an opening through Which is 
to pass an insulation-sheathed lead-in conductor, 
comprising an insulating member constituting a 
joint-enclosing cavity of moisture-proof insula 
tion, said insulating member being closed at One 
end and the opposite end being open and facing 
the exterior of said casing, a peripheral shoulder 
on said insulating member, a pair of deformable 
sealing rings surrounding said insulating men 
ber on Opposite sides of Said shoulder, said shoul 
der Serving to hold said sealing rings out of 
moisture conducting contact. With each other, a 
pair of clanping elements to clamp said Sealing 
rings against Said shoulder, means including a 
tubular metal member fastened to said casing 
and extending through the casing opening to Sup 
port one of said clamping elements and said 
insulating member interiorly of the casing, means 
including said Sealing rings to hermetically Seal 
Said casing Opening, and means to Separately Seal 
the said open end of Said insulating member, the 
last-mentioned means including a pair of de 
formable sealing rings and cooperating inclined 
Surface clainping Washers for deforning Said 
rings into gripping relation. With Said sheathed 
conductor, a non-porous plastic Washer Sand 
wiched between the last-mentioned pair of Seal 
ing rings, one of the last-mentioined clamping 
Washers being threaded on to a corresponding 
threaded extension on the Said. One of the first 
mentioned clamping elements. 

FREDERICK G. STREET, JR. 
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