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Our invention relates to bushings for electri 
cal apparatus, and more particularly to con 
denser bushings such as are usually employed in 
connection with high voltage electrical apparatus 
such as circuit breakers and transformers. 
When circuit breakers and transformers are 

disposed in tanks or cases ?lled with oil or some 
other ?uid insulating medium, the high voltage 
leads therefrom are usually brought out through 
the tops or covers and bushings embodying di 
electric and metal elements are used to support 
the leads and insulate them from the covers at 
the points where they pass through the covers. 
Under such circumstances, it is necessary to sup 
port the bushings approximately midway of their 
ends by some means engaging the tops of the 
tanks. Usually the bushing is supported in the 
cover by an engaging means comprising a metal 
lic collar which passes around the central part 
of the bushing and is provided with a ?ange that 
may be secured to the cover. 
Inasmuch as the collar is of metal and the 

outer portion of the bushing is of dielectric ma 
terial, it is usually difficult to secure a good ?uid 
tight engagement between the dielectric portion 
of the bushing and the supporting collar, particu 
larly when the bushings‘ are large in diameter. 
Also, the influence of air, gases, oil and electrical 
and mechanical stresses often adversely affects 
the joints between the collars and the bushings. 

Therefore, it is an object of our invention to 
provide for so surrounding a supporting collar 
to a condenser bushing that the joint between 
them will be. permanently ?uid tight and will be 
unaffected by the surrounding air or gases, the 
?uid insulating medium in the tank or by any 
electrical or mechanical stresses to which it may 
be subjected. 

It is also an object of our invention to provide 
a bushing and support therefor which shall be 
simple and durable in construction, economical 
to manufacture and install and effective in opera 
tion. 
Another object of our invention is to provide 

a bushing and supporting collar which may be 
pressed into a holding engagement with each 
other without the necessity of providing a plu 
rality of additional holding parts. 
A further object of our invention is to provide 

a bushing and a supporting collar therefor which 
may be pressed together in such manner that 
any sealing and insulating compound used be 
tween the collar and the bushing will be caused 
to impregnate and penetrate the joints and sur 
faces at the junction of the collar and bushing 
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by hydrostatic pressure raised by Virtue of a con 
tracting space during the operation of pressing 
together the collar and the bushing. 
Another object of our invention is to provide 

a bushing and a collar structure in which any 
sealing and insulating compound used at the 
junction of the collar and the bushing will lubri 
cate the meeting parts While they are being 
pressed together and will not only assist in posi 
tioning the collar on. the bushing, but will ulti 
mately harden and set to hold the parts in place. 
For a better understanding of our invention, 

reference may be had to the accompanying draw 
ing, in which: 

Figure 1 is a view, in, front elevation, of a 
condenser bushing provided with a supporting 
collar in accordance with our invention; 

Fig. 2 is an enlarged elevational View partly 
in section of the central portion of the bushing 
disclosed in, Fig. l and showing the supporting 
collar ready to be pressed into its ?nal position; 
and 

Fig. 3 is a view similar to Fig. 2 but showing 
the collar pressed downwardly into its ?nal posi 
tion. 
Referring more particularly to the drawing, we 

have illustrated an insulating device or bushing 
structure comprising a condenser bushing I and 
a supporting collar 2 provided with a supporting 
?ange 3. The ?ange 3 is provided with a plurality 
of suitable bolt holes 4 by means of which the 
structure may be securely bolted to the cover or 
top of the tank (not shown) with which it is 
associated. The bushing 2 is preferably in the 
form of an elongated and stepped tube of the 
condenser type such as is composed of a plu» 
rality of alternating layers of insulating and con 
ducting materials wound on a conductor 5. 
The conductor 5 is preferably a copper rod or 

tube, although it may be of any other metal suit 
able for a high voltage conductor, and its end 
portions may be connected in any suitable man 
ner to the electrical apparatus (not shown) with 
which it may be associated. 
In practicing our invention, the bushing is 

prepared to receive the collar 2 by so molding it 
or turning it in a lathe that its middle portion is 
provided with an annular sealing shoulder 6, an 
annular sealing portion 1 of less diameter than 
the shoulder 6, an annular spacing portion 8 of 
less diameter than the sealing portion 1, an an 
nular locking groove 9 of less diameter than the 
spacing portion 8, and an annular collar-guiding 
portion IEI of greater diameter than the groove 
9 but of less diameter than the spacing portion 8. 
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In order that the cooperating collar 2 may be 

pressed upon the middle portion oi‘ the bushing 
just described, the inner portion of the collar is 
machined or otherwise conditioned to provide an 
annular shoulder I I at its lower end, an annular 
spacing portion I2, an annular shoulder I3, an 
annular sealing portion I4 and, at its upper end, 
an annular upwardly bevelled locking portion l5. 
As shown in the drawing, the diameter A of the‘ ' ‘ 

guiding portion II) of the bushing is slightly less 
than the diameter B of the sealing portion I4 
of the collar to permit the collar to slide down 
over the upper part of the bushing into position 
to be forced into its ?nal place on the bushing. 
The diameter B of the sealing portion I4 of the 
collar is slightly less than the diameter D of the 
spacing portion 8 of the bushing to cause a press 
?t between these two parts when the collar is 
pressed into its ?nal position on the bushing. 
The diameter E of the spacing portion I2 of the 
collar‘is also slightly less than the diameter F 
of the sealing portion ‘I of the bushing to cause a 
press ?t between these two parts when the collar 
is forced into its ?nal position on the bushing. 
The diameter D of the spacing portion 8 of 

the bushing is somewhat less than the diameter 
E of the spacing wall I2 of the collar to provide 
a thin annular space or chamber for receiving a 
suitable sealing ?uid-like compound or gum such 
as a heavy shellac. The distance between the 
spacing wall 8 and the spacing wall I2 is pref 
erably very small say, from inch to 1A; inch 
depending upon the size of the bushings; that is, 
the annular chamber should be very thin but its 
longitudinal length should be‘ several inches, as is 
indicated by the drawing. 
The diameter C of the inner portion of the 

locking groove 9 in the bushing is considerably 
less than the diameter of the bevelled portion I5 
of the collar to provide a space for receiving a 
suitable sealing and locking medium H as shown 
in Fig. 3. 

In assembling the collar and the insulator, we 
first paint or smear the middle portion of the 
bushing and the interior of the collar with a suit 
able sealing gum or heavy shellac I9. Then, the 
collar is placed over the upper end of the bushing 
and moved down until its shoulder II impinges 
against the shoulder ‘Ia on the bushing. After 
this, the parts are placed in a suitable press and 
pressure is applied until the collar is moved 
downwardly on the bushing from the position 
shown in Fig. 2 to its ?nal position as shown in 
Fig. 3. 

In the ?nal position, the shoulder II on the 
lower end of the collar engages the shoulder 6 on 
the bushing and the lower portion of the spacing 
wall I2 engages the sealing portion "I of the 
bushing in what is known as a press ?t. Simi 
larly, the sealing portion I4 on the upper end of 
the collar engages the upper portion of the spac 
ing portionl? of the bushing to provide a press ?t 
between the collar and the bushing at the upper 
end thereof. In pressing the collar on the bush 
ing, the sealing shoulder II is moved downwardly 
and thereby applies a hydrostatic pressure to the 
sealing gum I9 trapped within the space de?ned 
by the shoulders II and I3 and the walls 8 and 
I2. This hydrostatic pressure causes the insulat 
ing gum to fill and penetrate the joints and sur 
faces and thereby adds to the insulating e?ective~ 
‘ness of the gum. Furthermore, inasmuch as the 
engagement of the lower end of the collar spac 
ing ‘wall I2 with the sealing portion 1 of the 
bushing is a press tight ?t and the engagement 
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of the sealing portion I4 of the collar with the 
upper end of the spacing wall 8 of the bushing is 
also a press ?t, the insulating gum is thereby dis 
posed in a closed chamber and thus protected 
from any deteriorating action by the oil or in 
sulating medium in the ‘tank or by the air or any 
other external means. 
Upon the collar being seated in its ?nal posi~ 

tion upon the bushing, the excess gum is wiped 
oil and a suitable sealing and locking medium 
such as a lead alloy is melted and poured into 
the space formed by the position of the bevelled 
locking portion i5 adjacent to the locking groove 
ti and is permitted to cool harden therein. 
The hardened locking ring 
only prevents the collar ‘.2 
on the bushing but also acts as an additional seal~ 
ing means for preventing the entrance of any 
deleterious substance into the joint between the 
ring and the bushing. 
In View of the foregoing description and il1us- 

tration, it is seen that we have provided a simple 
and durable bushing structure comprising only a 
very few parts and not requiring bolts, rivets or 
similar devices to hold them in operative position 
and that the structure may be easily and eco 
nomically manufactured, assembled and in~ 
stalled. 
Although we have described only one speci?c 

from working loose 

embodiment of our invention, it is to be under- I! 
stood that changes therein and modi?cations 
thereof may be made without departing from 
the spirit and scope of our invention. 
We claim as our invention: 
1. A bushing device comprising a bushing hav- ‘ 

ing an annular shoulder and an annular spacing 
portion on its exterior surface, a ?uid~lilre insu-~ 
lating medium disposed on the annular spacing 
portion of the bushing, a supporting collar dis 
posed on the bushing, said collar having on its 
internal surface a spacing portion and a shoulder, 
the shoulder being on the end of the spacing por 
tion opposite the shoulder on the spacing portion 
of the bushing, whereby a pressing together of 
the collar and the bushing will cause the shoulder 
and the spacing portions to cooperatively com 
press the fluid-like insulating medium into a 
compact mass in the closed chamber formed by 
the spacing portions and the shoulders of the 
bushing and the collar. 

A bushing device comprising a bushing hav 
ing an annular shoulder and an annular spacing 
portion on its exterior surface, a fluid-like insu 
lating medium disposed on the annular spacing 
portion of the bushing, a supporting collar dis 
posed on the bushing, said collar having on its 
internal surface a spacing portion and a shoulder, 
the shoulder being on the end of the spacing por 
tion opposite the shoulder on the spacing portion 
of the bushing, whereby a pressing together of the 
collar on the bushing will. cause the shoulder and‘ 
the spacing portions to cooperatively compress the 
fluid-like insulating medium into a compact mass 
in the closed chamber formed by the spacing 
portions and the shoulders of the bushing and 
the collar, and means for locking the collar in its 
pressed position on the bushing. 

3. A bushing device comprising a bushing hav~ 
ing an annular shoulder and an annular spacing 
portion on its exterior surface, a fluid-like insu~ 
lating medium disposed on the annular spacing 
portion of the bushing, a supporting collar dis- 
posed on the bushing, said collar having on its 
internal surface, a spacing portion and a shoulder, 
the shoulder being on the end of the spacing per 
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tion opposite the shoulder on the spacing portion 
of the bushing, whereby a pressing together of 
the collar on the bushing will cause the shoulder 
and the spacing portions to cooperatively com 
press the ?uid-like insulating medium into a com- 
pact mass in the closed chamber formed by the 
spacing portions and the shoulders of the bush 
ing and the collar, and an annular locking‘ ring 
disposed in cooperating grooves in the bushing 
and the collar to lock said collar in Working posi 
tion on the bushing. 

4. An elongated cylindrical bushing having a 
supporting collar surrounding a portion thereof, 
means for securing said collar to the bushing com 
prising an annular shoulder proportioned to abut 
one end of the collar and adjacent areas of suc 
cessively decreasing diameters, and an annular 
area on the inner face of the collar adjacent to 
the other end thereof, the diameters of said areas 
and the inner diameters of the collar being such 
that when the collar is pressed telescopically on 

the bushing against the shoulder thereof areas at 
both ends of the collar tightly ?t areas on said 
bushing leaving an enclosed annular space there 
between, and an annular seal between the small~ 
est of said successively reduced bushing areas 
and the edge of the collar remote from the annu 
lar shoulder on said bushing. 

5. A bushing support comprising an elongated 
cylindrical bushing having a plurality of areas of 
successively decreasing diameters in one direc 
tion, a supporting collar therefor having areas 
of successively increasing diameters in the same 
direction to telescopically engage the bushing 
areas in a press-?t relation, an intermediate area 
on said bushing being of less diameter than the 
collar area opposite to it to de?ne an annular 
chamber therebetween, and an insulating medium 
completely ?lling said chamber and compressed 
therein by said telescopic engagement. 

EDWIN E. ARNOLD. 
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