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Transformers the primaries of which only
include a single turn formed in the majority
of cases by a straight bar passing through
the opening in the magnetic circuit, which
transformers are commonly termed “bar
transformers”, possess among other advan-
tages that of only requiring for their insula-
tion a single bushing or leading-in insula-
tor; whence the expression “bushing trans-
formers” adopted for this type of apparatus.
But, in their usual form, these transformers
can only be designed to take currents of sev-
eral hundred amps: for smaller currents, the
ampere-turns becoming insufficient, such ap-
paratus can no longer be used for feeding
wattmeters and meters.

The object of the present invention is to
produce a transformer possessing great ac-
curacy and which may be designed to take a
very low current, although the insulation
may be formed by a single bushing insulator.

The invention is based on the principle of
using an auxiliary transformer to step up
the line current which may be very weak,
to such a value that when applied as the pri-
mary current a very satisfactory transform-
er of the bushing type is secured.

Several embodiments of the invention have
been illustrated diagrammatically and by
way of example in the accompanying draw-

- ings in which:
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Fig. 1 illustrates one embodiment of the
bushing transformer used in conjunction
with an auxiliary transformer. -

Fig. 2 shows a modification of Fig. 1, using
two transformers.

Figs. 3, 4, 5 and 6 are further modifica-
tions. ]

Fig. T illustrates another modification us-
ing bushing insulators for the bushing trans-
former and the auxiliary transformer re-
spectively.

Fig. 8 illustrates another modification of
Fig. 1, in which the outer portion of the bar
conductor is also insulated by means of a
bushing insulator.

In the embodiment illustrated in Fig. 1,
T, 1s the auxiliary transformer connected to
the line at P, and P, and the magnetic circuit
of which is in the form of a torus about which

is wound N turns of the primary winding p

through which flows the line current.
The bushing transformer has been compre-
hensively designated T, and is carried by a

flange B mounted on a suitable support S.

The insulation for the transformer T, takes
the form of the bushing insulator I, support-
ing at its upper end the auxiliary transformer
T, and passing through an opening in the

magnetic circuit of the transformer T, which "

magnetic circuit is likewise constituted by
a torus. The primary of the bushing trans-
former T, is formed by a conducting bar C
which is of large cross section and which
passes centrally of the bushing insulator I.
It will be observed that the conducting
bar C likewise passes up through the aux-
iliary transformer T, and, as will be seen
presently, it acts as the secondary of said

auxiliary transformer. The bar C is recti- =

linear in form over the portion thereof pass-
ing through the two transformers T, and T..
Outside said transformers, it is bent round to
form roughly a semi-circle so that the air
gap Le between it and the flange B shall be
sufficient for the voltage involved, the flange
B being at.the potential of the torus T,
whereas, as will be seen presently, said con-
ductor C is at the line high tension potential
similarly to the auxiliary transformer T,.

The primary winding p of the auxiliary
transformer T, is led from said transformer
T, to the point A where a connection is made
with a suitably insulated cable D housed in
the semi-circular portion of the conductor C
which is tubular and passing out therefrom
to said point of connection A through the
porcelain insulator E. At the point A’,
where the lower end of the cable D leaves
the conductor C, a contact is established be-
tween the cable and conductor, said point
of contact being connected to the line at P..
It therefore follows that the primary p of the
auxiliary transformer T, is at the same po-
tential as the conductor C.

This device operates in the following man-
ner: ’ .

The apparatus is mounted in the line be-
tween P, and P,. The line current flowing
through the N turns of the primary p of the
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auxiliary transformer T, is stepped up to a

high value in the single conductor C.-

The current in the conductor C is then
stepped down by the transformer T. to-a
current commensurate with that taken by
the measuring apparatus M and the latter
is electrlcallv mswlated from the line circuit
by the insulator 1.

Ag shown in Flo.
increased by using several auxiliary trans-
formers T;. ‘\/IOLQOVGI“ a greater number of

ampere-turns of the conductor C may be.

placed on the auxiliary transformer T, than
on' the bushing -transformer ..
arr anwement has been illustrated in I'ig. 8,
whilée in Fig. 4 has been shown the combme\l
‘trranoemen’fs of Figs. 2-and 3.

Inqtead of a smole conductor C several
may be used in p‘xral‘el or in series; an ar-

ncrement in parallel being shown in Fig.

Whﬂe Fig. 6 shows this arranoenlent in
oon]unctlon Wlth the use of two aux1hary

: 'transformers T..
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Several of what appear to be the most
preferable forms of the invention have been
described, but any alternatlves in which the
current: is stepped up to enable it to be fed
to.a bushing transformer, come Wlthm the
scope of the invention.

Thus the auxiliary transformer T, nmht
be insulated from the conductor C for a frac—
{ien or the whole of the voltage by means
of an ingalator I;, while a qpcond insulator

-1, insulates the conductor C and the bushing-

transformer To. This has been illustrated in
Fig. 7. :

Tncidental lyitis: snot essentla,l that themag-
netic circuit should take the form of a torus

Moreover, as illustrated in Fig. 8, the con-

ductor C may belikewise insulated outside the
portion thereof passing through the bushing
transformer T, .Thus in Flo 8, I, desro—
nates the insulator for the bu shmo trans-
former T, whereas I, designates the 1nsul‘1tor
used for that portion of the conductor C situ-
ated outside the transformer Ts. It will be

seén moreover in I‘lo' 8 that the conductor-C -

hag been glven ‘a reotanﬂuhr instead of a
semi-circular form: outs1de the transformer
Ts.

I‘lnallv the roles -of the transformers T}
and T, may be reversed. - Thus T, will be fed
from thehigh tension and the nieasuring ap-
paratus. will befed by T,; in this case the
eonductor C may be on the IOW tensmn side.

Telaim: .

1. In a device for-feeding current to elec~
trical measuring apparatus;-the combination

Cofa transformer designed to take a high cur-
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rent, an electric 01rcu1t 2 bushing- insulator

passing through said transfo*‘mer, an ‘anxil-
1ary transformer supported: by said bushing

2, the accuracy may be ,

‘ated without said bushing insulator, a
‘bushing insulator supporting said a’u":ﬂiary
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primary. of said first transformer and step-
ping up the current to the high value for
which said first transformer is designed, and
a seconchry to said first transformer adapted
to step down. the current to a low value com-
mensurate with that taken by the electrlcal
measuring apparatus.

2. In a device for feeding current to elec-
trical mseasuring apparatus, the combina-
tion of a transformer designed to take a high
current, an electric cn'cmt a bushing insula-
tor passing through said transformer and

including a primary fed by the current flow-
ing in said circuit, a secondary to said first
transformer formed | by a straight conductor
passing through said bushing 1nsulator said
straight conductor including a portion situ-
second

transformer and being located in spaced rela-

“tion to said first bushing insulator, said con-

ductor, which is bent round to form a closed
loop, passing throngh said second bushing in-
sulator and at the same time forming the
aecondfuy of said auxiliary transformer and
sLeppmfr up the line current to the high value
for which said first transformer is desmned
and a secondary to said first transformer
adapted to step down the current flowing in
said straight conductor to a value commen-
surate with that taken by the electmo‘il meas-
uring apparatus:

3. Ina device for feedlncr current to elec-

trical measuring apparatus, the combina- ¥

tion of a transformer designed to take a high
current, an electrie circuit, a bushing in sula-
tor passing through said fransforme T, an
auxiliary transformer including a primary
fed by the current flowing in said circuit, a
secondary to said first transformer formed by
a -straight conductor ‘passing throuwgh said
buehmg insulator, and bent round “outside
said bushing insulater so.as to form a closed

-cireuit, said straight-conductor including a

looped portion forming the secondary of said
auxiliary transformer and stepping up the
line current to the high value for which said
first transformer is deswned and a secondary
to said first transformer ‘Ldapted to step
down the current flowing in said straight con-
ductor to a value commensurate with that
taken by the electrical measuring apparatus.
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insulator and including a primary: fed by, '

the current flowing in sald cir¢uit, 4. second-

ary to said au‘nhary transformer formmo the
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“supporting same, an auxiliary transformer -
Such an -
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