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 To all whom #t may concern:” . - | nated magnetic core which may be made in
_ Beit known that I, Joun J. Frank, a citi- | any of the fashions well understood in the.
-zen of the United States, residing at Schenec- | art.. This core is shown as constructed with -
' tady, county of Schenectady, State of New | four legs, and around the two center legs are
‘5 York, have invented certain new and useful | wound primary coils 2- 2', and secondary 60
. Improvements in Transformers, of which the | coils 3 3. Connected intermediately be-
following is & specification. -- . | tween the ends of these windings are shown .
My invention relates especially to salter- | certain taps 4—5, 6—7, which are used in
~ nating-current transformers of the-core type, | order to suitably connect the transiormer for
10 and more. esi)‘eciaﬂyto.transformei‘s wﬁxch “operation upon.three-phasge circuits. . . . " 85
- -are used for the transformation of the energy |  In Fig. 2; I have shown the connections for
- of Po‘l phase eleciric circuits. - | operating the transformer upon a single-
.~ In‘the past it has been the custom to use | phase circuit. P, P, show the conductors of
- for transforming polyphase circuits either s | the primary ecircult, and 8; ', show the con-
15 number of individual single-phase trans- | ductors of the secondary circuit., Windings 70
- formers suitably interconnected, or a single . 2 2’ and 3 3’ are shown as connected respec-
- -polyphase unit such, for example, as the| tively in parailel. - -~ =~~~ .
" three-phase transformer.. I, however, it is | . Fig: 3 shows a connection of my trans-
-+ desired to transform the energy of electric | former for operation on a three-phage circuit,
20 cireuits of a different number-of phases, if | the transformer being connected with the 75
individual single - phase transformers are | so-calléd double -T ‘connection.” Py, P?,
~ used, it either becomes necessary to cut one | P*, show the three conductors of the pri- -
of these out, or to add thereto; or if & poly- | mary circuit, and S'y, S%, 5°, show the
gln;’se transformer is used upon & circuit.of a | three. conductors of the secondary -circuit. -
different number, of phases than that for | In this connection tap 4; which is conijected 80
" which it was originally designed, the trans- | to substantially the center point of winding =
- former ‘can -either not be operated, or, for | 2'is connected to tap 6, which is connected to*
example, in the case of a three-phase trans- | a point on the winding which gives substan-:
- {former operating upon & two-phase circuit, | tially .866 of the number of the turng of the:
30 it will be operated with a great lack of effi- | whole winding between it and the end of the 85
~* ciency, s a considerable amount of the wind- | winding 2’ connected to Py, as is well under-
ini[wiilb’e:idle; S stood m the art, with the so-called Scott
.- My mvention seeks to.construct a trans- | two - phase three- phase comnection. The
. former which may be operated cheaplv and | taps 5 and 7 are connected to windings 3 3°-
- 85 efficiently upon electric circuits of different | in’a fashion similar to taps 4 and 6, and in 90
. ..jiumbers of phases by a suitable construc-| this double-T connection are conmected to-
- tion of the core and its windings,.and such | gether. . =~~~ . o
" suitable interconnections of the windings | Fig. 4 shows a connection for operafing
" that the transformer may be operatéd with | my transformer on & three-phase circuit
40 substantially the same degree of efficiency | with so-called open delta connection. I*p, 95
"~ whether it be operated upon any of the dii- | P*, and P?; show the primary conductors of
" ferent phasé-combinations for which it is de- | & three-phase circuit, and S'p, S% and S%
m%ed ~ T - . | show .the secondary conductors of: a three- - -
- For a further understanding of my inven- | phase circuit. The grim&ry windings 2 and " -
45 tion, reference may be had .to the drawings | 2’ are both connected at one end to one con- 10¢
~ which accompany, and are made a .part of | ductor of the three-phase circuit, and at'the
. this specification. . _ . . | other end are each connected to a conductor
~ Figure 1 shows diagrammaticilly one form | of the three-phase circujt. The secondary
.+ of transformer in which my invention may | windings are similarly connected. - . =~ -
‘80 be carried out; Figs. 2 to 5 show certain of |- Fig. 5 shows a connection of my trans-. 105
 the conibinations.of the windings which may | former for transforming from a two-phase

-

25

- he-'made for operating my transformer upon.| current to a three-phase current. In this - |
.- electrie . circuits of dlff erent numbérs of | connection windings 2 and 2’ are connected

to the primal,y conductors of the two phases
r b

84", Referring first to Fig. 1, 1 shows a lami- { P, P, and P¥,, P%,, and the secondary wind- 1
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-ings 8 3 are connected to the sscondory 6oB- “covo with SPﬁmw of E@g&,p mory cad

duetoss of the thres-phoss circuit S, 59 §°, | cecondary Windings surrounding certain @§ )
- ond

B %W 5 and 7 beine connected together. | the legs, and conncctions on the Drimes
- -

| T have not shown all the connestions | sccondery windinga kor copnecting the trans-
5 which. may be made with my new form of | former for operation on current SOUrces of

 tropsformer, meny others may be mode, | vericble numbers of piasss.
which will ke obvious to thozs Biﬂﬂ}@

 opersted for transtorming trom two-phess ¢o | legs surroumn: by o primary snd @
10 two-phess by connecting the. secondary | sscondery winding, cnd connections on each .

- wdm@ 3 am 3’ gach to one pheass of & two- winding intermediste the end connections

Shase circuis in the same fashion os in Fig. § | for connesting the trensformer for operation
indings 2 and 2" are conmected. Also 16

pheses. - L .
1" & The combination, in & core type of

- ings may be reyersed, if 80 desired, snd -also

legs surrounded each by o primary

~ ‘the transformation, ag shown in Fig. 5, from
. ‘two-phase %o three-phase may be reversad,
30 and my transformer mey be used fo trane-
 form @ three-phase to & two-phass current.
-~ While I have. shown my transformer s |
having four legs, the center two- of which |’
 glone are surrounded by & winding, I have
26 oply shown such e construction of trams--
former for the purpose of describing one
embodiment of my invention, and it will be
. obvious to those skilled in the art that my
" invention is capable of many other embodi-
30 ments, without' departing from its spimt.
" Tt will slso be obvious that the taps on the
windings intermediate the ends of the wind- |
ings may have their positions altered, if so-
desired, or additional taps ma be‘empﬁo ved,
35 if it is desired to change the voltages on waich
: m{ transformer is to operate.
I do not desire to limit myself to the plar-
- ticular construction and to the arrangement
- 1of windings which I have here shown, and
40 changes which do not depart from my in-
" vention, and which are within the scope .of
the present claims will be obvious to those
“What I claim as new, and desire to secure
¢5 by Letters Patent of the United States, 18,— | .
"~ 1. The combination, in & transformer, of & |.

winding intermediate the end-conne ctions

transformer, -of & pﬂmﬁity of legs, two of the

-

secondary winding, and connections on each

&,rmﬁed that; the transformer may be con-
nected for. operation on single-phase two-

circuits. : |

former of & core with four legs, a primary and

two center legs of the core, and connections
from each winding intermediate its end-con-
{ nections for connecting'the transformer for

P or three-
cuits. L o o
" In witness whereof, I have hereunto set
my hand this 16th day of December, 1907.
S .- ... " JOHN J. FRANK.

on current cources of veriable numbeérs of

8 secondar{ winding esch surrounding the

.operation on _sin‘ﬁle-phase two-phase three-
phase two-phase electric cir--

50

d in the | . 2. The combinetion,dn a.tmﬂfﬂm@f ofe
orh. For oxomple, my transformer ey be | core with o g&uﬁﬁﬁlﬁﬁ of legs, certaln of the |

60

trensformer, of & plurslity of legs, two of Eh;e- .
and &
‘sscondery winding, and connections on each
ndiz -
for connecting the transformer for operation
on cutrent sources of verieble numbers of

4, The combination, in & core type of

70

legs surrounded each by a primary and &
winding imtermedisate the end-connections 80 =

75
phase three-phese and three-phase two-phase .

5. The combination, In & core type trans-

80
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