
No. 792,016, PATENTED JUNE 13, 1905. 
J. J., FRANK, 

TRANSFORMER LEAD, 
APPLICATION FILED NOW, 16, 1904. 

Fig. 4. 

% ŽN 

a 

sis 6 si - ES2 352. Hz/ eZS 2s 3,55,' s LSE /7 SS a2 2 SC AzYNs Z S 2. 
a 2 SE S S 

WITNESSEs: NVENTOR: 
22a2c John J. Franly, 

(a4- 13y 0.44-44, -9- Atty. 

  

  

    

  

  



No. 792,016. 

UNITED STATES 

JOHN J. FRANK, OF SCHENECTADY, 

Patented June 13, 1905. 

PATENT OFFICE. 

NEW YORK, ASSIGNOR TO GENERAL ELECTRIC COMPANY, A CORPORATION OF NEW YORK. 

TRANSFORMER LEAD. 

SPECIFICATION forming part of Letters Patent No. 792,016, dated June 13, 1905. 
Application filed November 16, 1904, Serial No. 232,942, 

To ?t/7, 7th. On, it notif conce77. 
Beit known that I, JoHN J. FRANK, a citizen 

of the United States, residing at Schenectady, 
county of Schenectady, State of New York, 

5 have invented certain new and useful Improve 
ments in Transformer-Leads, of which the fol lowing is a specification. 
Modern transformers, particularly high 

voltage transformers, are ordinarily immersed 
Io in oil contained in metal casings. Heretofore 

much difficulty has been experienced with 
high-voltage transformers of this character in 
insulating the transformer-leads from the oil 
containing metallic casings through the walls 

I5 of which they must necessarily be passed. To 
overcome these difficulties and to obtain a suf 
ficient and proper insulation for the terminal 
conductors of high-voltage transformers, I 
have devised the construction hereinafter de 

2O scribed and illustrated. 
The various features of novelty which char 

acterize my invention I have pointed out with 
particularity in the claims annexed to and 
forming a part of this specification. For a 

25 better understanding of the invention, how 
ever, reference may be had to the accompany 
ing drawings, in which 

Figure 1 is an elevation, with parts broken 
away and in Section, showing a portion of a 

3o transformer-casing through which passes a 
transformer lead or conductor and its bush 
ing. Fig. 2 is an elevation, with parts broken 
away and in section, showing a modified con 
struction. Fig. 3 is a sectional elevation show 

35 ing another construction of the bushing, and 
Fig. 4 is an elevation showing a detail of con struction. 
In the drawings, 1 represents a portion of 

the wall of a casing in which an oil-cooled and 
4o insulated high-potential transformer is lo 

cated. The cover 2 of the casing is formed 
with an aperture, as at 3, through which the 
transformer terminal leads 4 pass. Referring 
particularly to the construction shown in Fig. 

45 1, a conductor 5 is shown in the form of a rod 
with threaded ends. A bushing 7, which sur 
rounds the conductor 5 and is substantially 
concentric there with, is secured in fixed rela 
tion to the conductor by clamping members S, 

I formed of metal, and nuts 9, secured on the 5o 
threaded ends of the conductor. The bushing 
is formed of a number of similar rings or an 
nular members 10, of suitable insulating mate 
rial--such as wood, wood-pulp, pressed board, 
oiled linen, glass, porcelain, or the like 
which are formed each with a cylindrical inner 
tongue or flange portion 11, projecting from 
the inner side of the body of the ring, and a 
concentric cylindrical tongue or flange por 
tion 12, projecting from the outer side of the 
opposite end of the body portion of the ring. 
These rings are assembled so that the adjacent 
inner and outer flanges of the adjacentrings or 
Sections overlap. As shown, the outer flange 
portion 12 of each section is shorter than the 
inner flange portion 11. As a result a circum 
ferential space or groove is formed between 
the outer surface of each pair of adjacent rings 
10, in which is placed an annular washer mem 
ber or barrier 13, formed of suitable insulat 
ing material, such as pressed board or the like. 
As shown, the two rings or members 10' ad 
jacent to the middle ring of the bushing ex 
tend outward to form collars or flanges 14, 
between which the annular member 15, which 
may be formed of marble or the like, is se 
cured. The marble in turn is then secured to 
an annular member 16, formed of metal. The 
member 16 is secured to the casing-cover by 
bolts 17. A bottom member 18 for the bush 
ing may be secured to the lower end of the 
conductor by a nut 19. The bottom member 
18 is formed with an inner flange portion 11", 
which overlaps the outer flange portion of 
the adjacent ring. A drain-plug 18" may be 
employed in the bottom member 18, as shown. 
After the rings or sections and annular mem 
bers are secured together between the end 
members by the conductor 5 the whole is treat 
ed in any suitable manner, as by dipping in 
suitable varnish or other insulating liquid, to 
increase the insulating properties of the bush 
ing and to fill all the crevices and spaces be 
tween different adjacent cylindrical members 
and disks, thus eliminating any joints in sur 
face of the bushing and obtaining an oil-tight 
vessel. The space within the bushing sur 
rounding the conductor is then filled with a 

55 

7 O 

75 

95 

  



O 

35 

45 

55 

65 

suitable insulating material, which may be liq 
uid at ordinary temperatures, such as a suit 
able oil, or may be a solid at ordinary tem 
peratures, such as wax or the like. 
The end 20 of the winding of the trans 

former may be secured to the lower end of the 
conductor 5, which projects through the end 
member for the purpose by a threaded coup 
ling member 21. The upper end of the rod 5 
is tapped into a member 22, of conducting ma 
terial, as shown. This member is surrounded 
by an annular washer or member 23, which 
may be formed out of wood or the like. 
The construction employed insures a very 

high degree of insulation between the conduc 
tor and the casing. The annular members 13 
or barriers serve to interrupt the continuity 
of a brush-discharge occurring along the outer 
surface of the bushing and lessen the liability 
of and effects produced by such discharges. 
The ring-sections 10 when of wood should 

be so formed that the grain of the wood does 
not extend parallel to the axis of the bushing, 
as the insulating properties of wood in the di 
rection of its grain are much less marked than 
those across the grain of the wood. The con 
struction heretofore described is much less 
apt to be distorted by warping or the like than 
would be the case if the wooden rings or sec 
tions were integrally connected. 
To still further increase the insulation about 

the conductors, I sometimes prefer to sur 
round the rod by tubular members 5', prefer 
ably of insulating material, to subdivide the 
oil into a number of separate and independent 
ducts. 

In some cases it is desirable to employ a cer 
tain amount of reactance in series with the ter 
minal conductors or transformers to protect 
the transformer against the high-frequency 
discharges. In Fig. 2 I have shown a con 
struction in which this reactance is located 
within the insulating-bushing. In the con 
struction shown in Fig.2 a rod 24, of insulat 
ing material, has secured to its end threaded 
rods of conducting material 25. The bushing 
is held together by nuts on the rods 25 in the 
same manner as the bushing first described is 
held together by nuts on the end of the con 
ductor 5. A conductor 5' in the form of a 
helix Surrounds the rod 24, the adjacent turns 
of which do not touch each other, and has its 
ends Secured to the rods 25. The conductor 
5' thus serves to connect the rods 25 and fur 
nish the necessary reactance. Preferably the 
internal diameter of the helix is such that the 
helical conductor does not touch the rod of 
insulating material. With this construction 
I am able to place the proper amount of re 
actance to protect the terminal in a very de 
sirable location. Should the strain on the 
transformer be great enough to cause an arc 
between the adjacent turns of the helical con 
ductor, the arc formed will be immediately ex 
tinguished by the oil in the bushing. 
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In Fig. 3 I have shown a construction in 
which the body of an insulating-bushing is 
formed of an inner cylindrical portion 26, 
which may consist of a number of layers of 
oiled linen or similar fabric. Annular mem 
bers 13 are strung on this cylinder and are 
separated from each other by collar portions 
or cylinders 27, also formed of a number of 
layers of oiled linen or similar fabric of in 
sulating material. The linen forming the 
walls of the bushing in this case is impreg 
nated with oil of such a character that when 
the bushing is treated in a proper manner the 
layers will weld together to destroy all joints 
or surfaces between adjacent layers and also 
between the ends of the collar portions and 
the annular members. 

I may dispense with an end member, such 
as the member 18, for closing the lower end 
of the bushing where it is desired to entirely 
fill the casing and bushing with oil, in which 
case it will of course be understood that the 
joints between the case and cover and in the 
cover should be oil-tight. 
While I have hereinbefore described and 

illustrated the best form of my invention now 
known to me, I do not wish the claims herein 
made to be limited to the particular construc 
tion shown other than is made necessary by 
the state of the art. 

It will be obvious to those skilled in the art 
that the construction described can be used for 
other purposes than that specified. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. An insulating-bushing formed of annu 

lar members of insulating material, each com 
prising an inner flanged portion and an outer 
flanged portion, the inner and outer flanged 
portions of adjacent members overlapping, and 
a washer or member secured between an adja 
cent pair of said annular members. 

2. An insulating-bushing formed of a num 
ber of similar interlocking annular members 
made of insulating material, and washers lo 
cated one between each adjacent pair of said 
members. 

3. An insulating-bushing formed of a num 
ber of annular members, each provided with 
an inner flanged portion and an outer flanged 
portion, arranged with the inner and outer 
flanged portions of adjacent members over 
lapping, and a rod or bar within said bushing 
for securing the end members of said bush 
ing together. 

4. An insulating-bushing formed of a num 
ber of annular members, each comprising an 
inner flanged portion and an outer flanged 
portion, the inner and outer flanged portions 
of adjacent members overlapping, and wash 
ers secured one between each adjacent pair of 
members. 

5. A bushing formed of a number of annu 
lar members, each provided with an inner 
flanged portion and an outer flanged portion, 
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and washers placed one on the inner flanged 
portion of each member, said members being 
arranged with the inner and outer flanged por 

O 

25 

tions of adjacent members overlapping. 
6. In combination, a metallic casing formed 

with an aperture, a bushing of insulating ma 
terial passing through said aperture, and a con 
ductor axially located in said bushing and 
separated from the walls thereof by an insu 
lating liquid. 

7. In combination, a casing formed with an 
aperture, a bushing of insulating material 
passing through said aperture, and a conduc 
tor axially located in said bushing and sepa 
rated therefrom by insulating material in 
serted in said bushing in the form of a liquid. 

8. In combination, a metallic casing formed 
with an aperture, a bushing passing through 
said aperture, and a conductor axially located 
in said bushing and separated therefrom by 
liquid insulating material. 

9. Aninsulating-bushing, a number of simi 
lar interlocking annular members made of in 
sulating material, and means located within 
said bushing for securing said members to 
gether. 

10. The method of forming a bushing which 
consists in forming a cylindrical body portion 
surrounded by separate washer members lo 
cated at intervals along said body portion, and 
then treating the same to destroy all fissures 
in the surface thereof. 

11. In combination, a bushing formed of 

8 

insulating material, conductors extending into 
the ends of said bushing, means within the 
bushing for engaging the ends of said con 
ductors and securing them and the bushing in 
fixed relation, and a reactance located within 
the bushing and having its terminals connected 
to said conductors. 

12. In combination, a bushing formed of a 
number of annular members of insulating ma 
terial, conductors engaging the end members 
of Said bushing, and means passing through 
said bushing for mechanically connecting Said 
conductors. 

13. In combination, a bushing formed of a 
number of annular members of insulating ma 
terial, conductors engaging the end members 
of said bushing, means passing through said 
bushing for mechanically connecting said con 
ductors, and a helical conductor within Said 
bushing having its ends connected to the first 
mentioned conductors. 

14. An insulating-bushing formed of simi 
lar interlocking annular members of insulat 
ing material, and a surface-increasing washer 
member located between an adjacent pair of 
said annular members. 

In witness whereof I have hereunto set my 
hand this 14th day of November, 1904. 

JOHN J. FRANK. 
Witnesses: 

BENJAMIN B. HULL, 
HELEN ORFORD. 
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