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The present invention relates to transformers 
and more particularly to current transformer'S 
for high WOltage application, 

In a Well knoWn and frequently employed 
deSign for high tension current transformers, 
?the high tension insulation of the primary wind 
ing is formed of a U-shaped insulating body, 
uSually of porcelain, which consistS principally 
Of ? a tube of round or rectangular croSS Section 
Open at both ends of the two legs, and in the 
paSSage of Which tube the primary Winding is 
arranged. While this type of insulation is de 
?Sirable from an electrical standpoint, its me 
chanical strength is low so that Special precau 
tionS must be taken in order that the inSulat 
ing body will be able to withstand short circuit 
StreSSes and Strains imposed thereon through 
the Support or ' the primary terminal lugS. To 
provide for Sufficient mechanical strength, 
Special metal bracing means and baSes have 
uSually been employed but Such arrangements 
inherently result in a high cost, unit. 

It is an object of the present invention to 
prOVide a new and innprovcd transforimer of the 
type referred to which is mechanically strGng •2: 
and loW in manufacturing cost. 

It is a further object of the present, jnwcntion 
to prOWide a current transformer Suitab!e for 
uSe in high voltage circuits having the primary 
Winding arranged within a tubutair body of :': 
molded inSulating material which js so cor 
Structed and arranged that it Will be able to 
WithStand StreSSes resulting from 'short circuit, 
conditions of primary current, 

It is a Still further object, of the invention to : ; 
p1'OWide a neW and improved current tranS 
former of the type referred to having a mag 
netic core Structure so arrainged around the in ?? 
Sulating body as to reinforce the . Same against 
StreSSes arising from the enclosed Winding. 
AnOther object of the prosent invention is to 

ransformer? prOVide a new and imprOWed current 
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having an insulating body of the type referred ” 
to Which may be readily secured to a : Suitable 
Support Without imposing severe strains upoin the 

? . .inSulating body 
A further object of the invention is to pt'owide 

a current transformer of the type referred to 
having a new and improwed primary te: 'nnina} 
Structure. 
In accordance With. One form of the invention, 

the U-shaped tubular inSulating body, within 
which the primary Winding is : arranged, haS a in 
integral Web connecting together the upper ends 
of the U legs for strengthening these portions 

against the outWard]y directed forces arising 
from Short circuit primary current conditions. 
The primary winding terminals have tubular 
pOrtionS extending into the upper open ends of 
the inSulating body so as to distribute the stresses 
Which may be tranSmitted through the terminalS. 
The magnetic core structure is Sinugly clamped 
Or cemented against the lower portion of the 
inSulating body in a manner as to reinforce 
theSe portions against the likelihood of breakage 
under Short circuit stresses. The lower portion of 
the inSulating body is furthermore provided with 
an integral base structure which js So constructed 
and arranged that the transformer may be read 
ily mounted upOn a Suitable Support in a manner 
SO that no StrainS likely to cause breakage of 
the inSulating body may be transmitted throug}l 
the Support to the transformer proper. 

Further objectS and advantages of the inve:n- 
tion Will appear from the following description 
and the claims appended theretio taken in con 
nection With the accompanying drawing. 

-in longi ? In the draWing Fig. 1 is a wiew, halif 
tudinal Section and half in elevatiCn, of a :?.ranS - 
former constructed in accordance with One for'rn 
Of the invention; Fig. 2 is a view of the tranS 
former showing half of it in croSS section a!on? 

B of Fig. 1 and half of it in a plain-??the line A 
WieW; and Fig. 3 is a fragmentary wieW illusti'a, - 
ing a modification Of the invention. 
The transformer comprises a U-Shaped tubul 

lar body of a Suitable Solid inSul:ating imaterial, 
Such as porcelain, lhaWing an .. integral base por 
tion 2. If the body is made of porcelaixh, it can 

shaped .part and-?? be molded as a unit, or the 
the base part may be molded separately. . .. and 
thcn be joined together prior to the baking of 
the pOrcelain. The in Sulating body has be - 
tWeen its tWo iegS a Strong connecting Web 3 
which braces effectively the legs with reSpect to 
each other, and Which constitutes an integral 
part of the inSulating body, so that the parts 
t, 2 and 3 fo}'m a Single unit. Within the insul 
lating body a pasSage, preferably of réctangltilar 
croSS section, is provided which fo!lows the 

nds tho?curve of the U, and through which ex? 
primary winding 4 which may be introduced into 
the open ends Of the U } egS, Iin order to facili - 
tate the introduction of the Winding, thic croSS 
Section of the Winding Sp3ce in the U cur we may 
be increased as indicated at 5 in Fig. 1. The 
primary Winding is provided with tei'ininai lugS 
6 Which, for the purpose of effective':y fastein .- 
ing to the insulator even without cement.ing, 
are prOWided With tubular extensions (' which 
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are inserted into the ends of the legS. The upper 
ends of the U legs are suitably enlarged for co 
operatively receiving these tubular extensions • 
It is advantageous to place between the inserted 
tubular parts of the terminals and the inner 
walls of the inSulator:, yielding or elastic inter 
mediate layers. T, Such as pressboard, which per 
nnitiá, tfght.fitting of the terminals and Will pre 
vent innetal fronn resting against the ̀ solid inSu 
lating material of the U body. This - arrange 
ment will distribute over a considerable area, of 
the instilating body any strains which may be 
transmitted through the leads and reinforce the 
transformer against stresSes caused by the wind 
ing in the case of short circuit. As illustrated 
by the modification of Fig. 3, both terminal lugs 6 
may be Secured to a common Support 8 of a Suit 
able inSulating material and Which Support is 
provided with a pair of tubular extensions 83” for 
?insertion into the ends of the U legS. This Sup 
porting member, which may be Suitably stiffened, 
Will increase the effect of the croSS member 3 
that braceS the two legS of the insulator and 
Will increaSe the mechanical 'Strength of the 
transformer against Short circuit and . other 
stresses. Both the primary terminals and the 
winding are covered by a lightweight cap 9 ?which 
?is preferably made of molded inSulating mate 
rial and which is horizOntially divided to facilitate 
assembly thereof. ? 
The laiminated iron core 0 of the current trans 

former is arranged between the base 2 and the 
?-beads lf of the insulating bushings. It is, there 

. fore, Supported directly by the insulating body 
and. COImpreSSed thereby at . right angleS to the 
?plane Of the la minationS. In the physical em . 
bodiment, the core comprises two equaI stacks, 
each Of Which SLIrrounds a leg of the insulator and 
consistS of U-shaped laminations I2 and straight; 
yoke StripS 2” which are alternately stacked. 
However, other methods can be applied for mak 
ing the core; for instance, the core may be built 
aS a, Shell constituting a single part, which is 
Imade tIp of E-shaped laminations and straight; 
yoke pieces. The Spool I3 for the Secondary coil 
with the Secondary winding f( lies in the center 
between the two U, legs of the insulating body 
8nd SurrOtIndS the two central legs of the core 
StackS. In the caSe of a shell-type transformer, 
it; Surrounds the center leg. The leads f5 of the 
Secondary Winding extend into the base part, 2 of 
the inSulator and are connected to the secondary 
terminalS f6 which are directly Secured to the 
baSe, and which may be protected by a suitable 
cover. The core may be covered by a metal band, 
for inStance an iron band IT, the ends of , which 
Can be fastened together by means of screws 8, 
A terminal [9 may be secured to the band T for 
grounding the core. If the outer Surface of the 
-part of the inSulator is given a conductive coat ?? 

ing, a Well knoWn procedure, for the purpose of 
eliminating the dielectric stresses set up by the 
high-tension field in the surrounding air, it is 
advisable that the slightly raised :surfaces 20 be 
alSO provided With the Same conducting coating 
and, in this manner, the latter can be easily 
grounded Without it being necessary to adopt; 
Special meanS. The Surfaces of the beads f0 of 
the bushingS contacting the core may also be 
COated for the same purpose. • 
In the event of a short circuit, the primary 

Winding exertS an outward force mainly against; 
the partS of the inSulator wall which are indi 
cated at 21. In order to give the insulator maxi 
,m mechanical strength against short circuits?IIlt 
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it is advisable to brace theSe parts of the Wall 
particularly Well, in accordance with the inven 
tion, cennent, 23 is injected, for instance from the 
bottom of the base through the opening8 22 pro 

i vided for that purpose, between the inSulating 
body and the lannination stackS So that the core 
has a good, positive, mechanical contact with 
the partS of the Wall that are to be braced. 

Adjacent; legS of the two lannination stacks 
10 are Secured together by means of clamping plates 

2 and boltiS 25 on opposite sides of the insulator. 
With this construction any short circuit forces 
?arising in the primary winding, which react ex 

. ternally, are effectively absorbed by the iron core, 
ht and a considerable mechanical strength against 

Short circuit StreSSes is attained. However, other 
arrangementS may be employed to obtain a rigid 
cOnnection between the stack of lanninations andl 
the walls of the insulating body which are to 

20 be braced. For example, the lamination stacks, 
may be clamped Snugly against the outer walls 
of the inSulating body by means of the band IT 
and Omitting the cennent, 23. If desired, the 
outer walls of the insulating body may be given 

g plane SurfaceS, aS by grinding, if neceSSary, in 
Order that the core will fit Smoothly there against 
It Will be obvious that in such case, the bolts 2 
Will be tightened after the band fT is tightened 
around the core. The parts of the insulator wall 

so which are above the core and which are not sup 
pOrted by the latter, are protected against the 
forceS Set tup in the primary winding by recesSes 
26, So that at these points the winding is not in 
?COntact With the insulator and the short cir 

3 cuit forces are tranSmitted to other parts of the 
Wall that are Supported by the core, 
?The baSe 2 of the insulating body may be uti 

lized for fastening the transformer to a suitable 
Support. For this purpose, bolt; holes 2T may be 
provided in the base. The holes are preferably 
made elongate in croSS Section in order to allow 
for manufacturing tolerances which may be ne 
CeSSitiated due to the properties of the insulation 
material uSed. In the case of brittle insulating 

45 material Such as porcelain it is not desirable that 
the boltiS and nutS engage directly with and 
tightly against the insulator for the reason that 
localized StrainS might; cause a breakage of the 
inSulator. In Order to prevent; this effectively, 

50 Steel tubingS or bushings 28 are provided in the 
holeS. TheSe Steel tubings are riveted at their 
protiruding ends, with Suitable elastic washers 29, 
Such aS preSSboard, fiber, rubber, etic, and meta1 
WaSherS 30, whose holes may be suitably beveled, 

58 inSerted between the insulating body and the 
Steel tubing prior to the riveting of the latter. In 
this manner the Steel tubing is secured firmly in 
the bolt holeS without exerting any excessive 
preSSure On the inSulating body. The elastic 
or yielding disks 29 lie between the insulating 
body and the metal washers 30 so that no metal 
COntactS the porcelain. As regards the bolts, 
theSe are paSSed through the bushings and, when 
they are tightened, their pressure is taken up by 
the bushingS and not by the insulating body. As 
a reSult, the mechanical strength of the latter 
need not be cOnSidered, and the bolts may be 
tightenel considerably, % 

If in the conventional four-point Support of 
tranSformerS the Supporting base is not quite 
level, or if the Supporting surfaces, e.g. washers 
30, of the transformer are not exactly in one 
plane, any tightening of the bolts would create 
mechanical StreSSes between the points of sup 
pOrt, which, in the case of a brittle material Such 
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as porcelain, Will crack the baSe. In order tö pre 
vent; this, a three-point Support is used, aS shown 
in Fig. 2, So that the transformer may be Suitably 
mounted Without the usual danger of breakage 
of the inSulator body. 
Hawing described my invention in What I noW 

consider to represent a preferred embodiment, I 
desire to have it understood that the Specific 
Structure deScribed is merely illustrative and that 
the invention may be carried out by other means. 
What I claim as new and desire to secure by 

LetterS Patent of the United States, is: 
1. A transformer comprising a primary wind 

ing, a rigid tubular inSulating body around Said 
winding, a magnetic core Surrounding a part of 
Said body, Said part of Said body having an in 
ner Surface relatively cloSely fitting Said pri 
mary Winding and the remainder of the inner 
Surface of Said body being Spaced from Said pri 
mary winding So as to SubStantially prevent; con 
tact betWeen Said Winding and Said remainder 
of the inner Surface of Sard body, means includ 
ing integral portions of Said body Supporting Said 
COre around Said body, means including certain 
of Said integral portions forming a Supporting 
baSe for Said transformer, and means including 
Said tmagnetic core Structure relatively closely fit 
ting Said body part for bracing said part and for 
abSOrbing forces due to Said primary winding 
upon short circuit. ? 

2. A transformer comprising a primary wind 
ing of a plurality of turnS, a , body of solid and 
relatively brittle inSulating material surrounding 
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at least a portion of said Winding, a core Struc 
ture arranged around Said body, a terminal for 
Said Winding, a member Surrounding Said wind 
ing and closely fitting the inner walls of Said 
body for Supporting Said terminal. 

3. A transformer comprising a hollow body of 
Solid and relatively brittle insulating material, a, 
primary Winding of a plurality of turns arranged 
in Said body, a core structure arranged around 
Said body, an opening in Said body, a terminal 
for Said winding, a tubular member Secured to 
Said terminal and extending into Said body 
through Said opening, said member fitting cloSe 
ly with the internal Walls of Said body. 

4. A current transformer comprising a Sub 
Stantially U-shaped tubular inSulating body, a 
primary winding arranged in the paSSage of Said 
tubular body, means including terminals for Said 
primary winding mounted on the upper ends of 
the U legS of Said tubular body, Said terminalS 
having integral portions extending around Said 
winding and doWnWardly into the U legS of Said 
inSulating body. 

5. A transforniner comprising a holloW body of 
Solid and relatively brittle inSulating material, a 
primary winding of a plurality of turnS arranged 
?-in Said body, an opening in Said body, a termi 
nal for Said Winding, a tubular member Secured 
to Said terminal extending into Said body through 
said opening, and elastic meanS cloSely fitting 
between said tubular member and the internal 
walls of Said body. ? 

KARL WETHMULLER. 


