
Nov. 15, 1938. S. M. LUCAS 2,136,798 
TRANSFORMER 

Filed Jan. 8, 1937 

Hill 
: 
Eile it. 

R il HiRISH) 

INVENTOR 
Sarzazel 

BY 

HIS ATToRNEY 

  

  

  

  

  

  

  

  



5 

0. 

3C) 

23 

S 

4. 

4. 5. 

50 

Patented Nov. 15, 1938 

UNITED STATES 

2,136,798 

PATENT OFFICE 
2,136,798 

TRANSFORMER, 
Samuel M. Lucas, Pittsburgh, Pa., assignor to The 
Union Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania 

Application January 8, 1937, Serial No. 119,647 
1. Claim. 

My invention relates to transformers, and par 
ticularly to reactive transformers having an ad 
justable equivalent reactance. 
One object of Iny irivention is the provision, in 

a transforiner of the type described, of novel 
means for adjusting the equivalent reactance of 
the transformer, whereby the range of adjust 
ment of the transformer is increased and a cor 
tinuous adjustinent is provided between the max 
in it. E. End Kiini, six n reactance. , 

Wiii describe one form of transformers en 
bodying Any invention, and will then point out 
the love features thereof in the claim. 

in the 3CCO25arying drawing, Figs. . and 2 
are roi elevational and left-hand end views, 
reSeatively, showing Gle for of transsor.ney 
exn}{3dying 22 y inventio 2. 

Similar reference characters refer to similar 
p2.ÉS is or views. 

lefei'i"g C the di:3Wing, the assorine here 
iii USiirated, which transformer is designated as a, 
Whole lay tie reference character T, coryngrises 3, 
S5.5ici2Si3 ia,23irated core Yexile of mag 
Xeti:3 tie 232.Éeria: having three vertically exterica 
i23 332.3eii. 22°2.Éie legs So, b, aid Ge connected at; 
Šiaei" ic'er 3:3ds oy 8, b8,cists'ap Éd, asid a novate 
ia:Yaixi &ied Coye Zerahe: 2, also ci nagaetizable 
Islateria, Wizich is pivotally supported silove the 
2Ziddie lieg of the stationary core enerater 
at poizzt 8, fox" Svinging lovenient toward and 
3723 fro33 tie outeriegs ?o and Ge of the station. 
a 'y 201'e Re:ce; 3. The upper era of the 
middle ieg of the stationary core rerber is 
rouizded iX the Xinages shown it. Fig. 2, aid the 
roVaile core neither is providied with a rounded 
degending gortior) 2, which extends into, azhd co 
Operates "Yiii, he rounded portion on the mov 
2ble core re. Ince it. Such 22, her that the re 
Sctarice of the fit: path from the iniddle leg is 

to the Enovable core member wiFi be as synail as 
20SSikle, 2X3d Wii retain constant in all posi 
tions of the Slovable core linenbei relative to the 
stationary core inerinber. Furthermore, the up 
per ends of the legs e and c are each provided 
With a git railišy of vertically extending spaced 
parallel to gues having rounded upper surfaces 
that slope downwardly and inwardly, which 
tongues cooperate With nating slots 5 formed in 
the adjacent end of the movable core member in 
Such manner that rotation of the movable core 
member about the pivot pin 3 between its two 
extreme positions will produce gradual changes 
in opposite directions in the reluctance of the 
two parallel flux paths formed by the stationary 
and movable core members. The middle leg. b 

(C. 17-119) 
of the stationary core member is surrounded by 
a primary winding F, and the Outer leg f is surn 
rounded by a secondary winding S. 
With the transfor her constructed in the man 

ner just described, it will be apparent that two 
parallel flux paths are provided for the fux which 
is set up by the primary winding P when this 
winding is energized, one of which paths passes 
through the secondary winding S. and includes 
the left-hand half of the backstrap d as viewed 
in Sig. 3, the leg 82, and the left-hand end of 
the Kovaile core Raeber 2, and the other of 
which pats is a leakage path and includes the 
right-hand half of the backstrap Éd, as viewed ir, 
Fig. i., the leg 8, and the right-hand end of the 
OVale core gener 2, it will also be appa's 

ent, thS8, the 33: which is set, up in the core by the 
energization of Sine prinary widing F will divide 
bet:yees. Saetic fu: paths just traced in pi'ogol 
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6 

E. 

is to 32 easive sectances of these paths. 23 
The parts are SC 3'ogitioned that Wine the 
EnCV2 le Coxe EGSalex 30 lies the ext:"ene posit 
tio. ii. viiich it is sict:y: in the drawing, the 
leakage 28th iEzeire 3, relatively ioW reluctance 
aac tie gati & Youigi &ize secociary Wicciag Wii. 
have a, ea, it?elf Eiga relticta, ce. Whexea.S Wel. 
the novskole core aney foe occupies its other ex 
treate position, he salzage path will then have a, 
relatively nigii. 2e3.ca,2ce and the pati through 
the secondary Wii cine will have a relatively ioW 
reluctance. E& follows, therefore, that when the 
movakie coire aeriake occupies the externe posi 
tiora ir virich it is show is the diaWing, Substana 
tially all of the Yanaginetic filk fro2 (he primary 
Wiindig Sri Verse he leakage 3, and Li Yidies 
these coraditions, the Secondary Wilding will have 
its YCa.3xima Yi Yeact2: ce, aid the Woitage regian 
tion of E3 2Kasforgne, Will be sistantisly the 
same as that of a constant potential transformer 
with Sina: six 'egicarice in series with the Sec 
ondary Wiricing. Wher, however, the innovable 
core remiper occupies its other extreme position, 
substantially as of the magnetic fit EX from the 
primary winding will ther traverse - the path. 
through the secondary winding, and under these 
conditions, the secondary winding will have its 
Eminian: Yn reacts, Rice, and the voltage regulation 
of the transformer will approach that of a cor 
stant potential transformer. It will readily be 
understood that by rotating the movable core 
member between its two extreme positions, the 
reluctances of the two flux paths, may be gradu 
ally varied between their maximum and mini 
murn values, and that, as the reluctance of the 
One path increases, the reluctance of the other 
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path will simultaneously decrease, and it is evi 
dent, therefore, that by changing the position of 
the movable core member 2, the equivalent reac 
tance of the secondary winding S may be varied 
by infinitely Small amounts to give any desired 
value between its maximum and minimum equiv 
alent reactance. 
Although I have herein shown and described 

only one form of transformers embodying my in 
vention, it is understood that various changes and 
modifications may be made therein within the 
scope of the appended claim without departing 
from the Spirit and scope of my invention.- 

Having thus described my invention, what I 
claim is: 
A reactive transformer comprising a station 

ary core member provided with a middle and two 
... outer vertically extending parallel legs connected 

20 
together at their lower ends by a backstrap, said 
middle leg being provided at its upper end with a 

2,136,798 
curved surface and said two outer legs each being 
provided at its upper end with a plurality of ver 
tically extending spaced parallel tongues the up 
per surfaces of which slope downwardly and in 
wardly, a movable core member pivotally sup 
ported intermediate its ends directly above Said 
middle leg for swinging movement toward one or 
the other of said outer legs, said movable core 
member being provided with a rounded depend 
ing portion which cooperates with the rounded 
upper end of said middle leg to provide a low 
reluctance connection between said middle leg 
and said movable core member in all positions of 
said movable core member, and Said movable core 
member being further provided at each end with 
slots which cooperate With the tongues on the 
outer legs of said stationary core member, a pri 
mary winding on said middle leg, and a Secondary 
winding on one of Said outer legS. 

SAMUEL. M. LUCAS. 
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