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1. 
This invention relates to transformers and 

more particularly to transformers of the Special 
ty type. 

Specialty transformers having a relatively 
high internal leakage reactance are useful in 
connection with many devices, such as door bells, 
toys, furnace regulators, lighting circuits, neon 
fluorescent igniters, and a number of other 
related devices. 

In the field of specialty transformers, the 
most economical way of adjusting the leakage 
reactance is by the use of magnetic shunts or 
stacks of steel punchings between the core legs 
and the Space between the coils. 

All transformers have a certain amount of in 
ternal leakage reactance due to the fact that 
a complete interlocking Of the primary and Sec 
ondary magnetic fluxes is not possible, as a por 
tion of the fluxes must necessarily pass through 
the Spaces between the primary and Secondary 
coils. The transformer would have no leakage 
reactance if all the lines of magnetic force Created 
by the primary threaded through the Secondary 
and if all the lines linking the Secondary also 
link the primary. The so-called leakage flux 
which does not link either of the coils is nani 
fested in the form of internal leakage reactance 
of the transformer. 
Inasmuch as the induced Voltage in a trans 

former is dependent upon the rate of change of 
the magnetic flux, the frequency of the alternat 
ing current source supplying the transformer 
becomes a factor in determination of the leak 
age reactance. Normally, a transformer is de 
signed for use at a particular frequency, which 
may be, for example, sixty cycles or twenty-five 
cycles and which remains relatively constant. 
Thus in the normal use and Operation of a trans 
former there is no need to consider the effect of 
a change in frequency of the Source. However, 
in view of the foregoing, it is apparent that a 
change in the frequency of the source of Supply 
would affect, among other things, the leakage 
reactance of the transformer and would require 
either a new or different transformer or ad 
justments to the existing transformer. 

In the case of specially type transformers hav 
ing a magnetic by-pass or shunts between the 
coils, the leakage reactance of a given trans 
former can be varied by changing the shape or 
position of the magnetic shunts forming the 
leakage path. Thus, a larger magnetic shunt 
would provide an increased leakage path and 
result in a higher leakage reactance. Conversely, 
a smaller or lesser magnetic shunt would reduce 
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the leakage reactance by diminishing the leak 
age path. 

Inasmuch as a transfornier once designed and 
Constructed has fixed dimensions, one feasible 
Way of Varying the leakage path is by physical 
adjustment Of the magnetic by-paSS or shunt in 
relation to the other conponents of the trans 
former. However, a transformer, once the com 
ponent parts are aSSembled, is enclosed in a case 
and sealed therein by some asphalt or similar 
compound, or filler, and there is no known Simple 
Way Of changing the leakage path in the fore 
going manner. 

This problem may be of particuliar importance 
in localities Where the source of useful electrical 
pOWer is generated at a given frequency; for ex 
ample, 25 cycles and it is desired to change over 
to a power Supply System Operating at 60 cycles. 
MOSt devices en bodying Specialty transformers 
Would necessarily become obsolete by a frequency 
Conversion of this type. 

ACCOrdingly, it is an object of this invention 
to provide a transformer construction that may 
be simply converted from operation at one fre 
quency to operation at another frequency. 
Another object of this invention is to make 

accessible and possible the changing of the mag 
netic by-pass of a transformer after the trans 
former is mounted in its case and enclosed and 
Sealed therein. 

Briefly, in accordance with my invention, I 
provide a transformer having primary and sec 
Ondary coils and including tubular inserts pass 
ing through the magnetic core between the pri 
mary and Secondary Windings which are adapted 
to receive the magnetic by-pass or shunts, the 
tubes having Openings which may be accessible 
from either side or both sides of the transformer, 
thus providing access to the ghagnetic shunt 
whereupon the magnetic by-pass may be ad 
justed in accordance With the frequency of the 
SOC. 
These and other objects and advantages of the 

invention will be further understood from the 
following description when considered in con 
nection with the accompanying drawings and 
in the Scope as pointed out in the appended 
claims. 

In the drawings: Fig. is an end view of the 
convertible transformer as enclosed in a casing: 
Fig. 2 is a section on the line 2-2 through the 
transformer showing in detail the tubular insert 
and magnetic shunt; Fig. 3 is another sectional 
view taken on a line 2-2 showing the applica 
tion of a drift pin to eject the magnetic shunt 
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from its association. With the core of the trans 
former; Fig. 4 is an end view of a different en 
bodiment of the transformer showing in dotted 
lines rectangularly shaped tubular insertS, Fig. 
5 is a section on a line 5-5 showing in detail the 
rectangular cross section of the tubular insert 
and the magnetic shunt having a metal band 
wrapped therearound; Fig. 6 is a perspective view 
of the embodiment shown in Figs. 4 and 5 show 
ing the physical relation of the component partS 
of the transformer; Fig. 7 is a cut-away VieW of 
the embodiment shown in Figs. 4 and 5 showing 
the application of a different form of shunt re 
moval device; Fig. 8 is a view of the enbodi 
ment shown in Fig. 7 with the magnetic shunt. 
removed; and Fig. 9 is an end View of the trans 
former with the casing renoved showing the 
physical relation of the components of the trans 
former. 

Referring now to Figs. I and 2, the dotted lines, 
in Fig. I show the transformer of this invention 
enclosed in the housing , and a more detailed 
illustration of the transformer construction is 
shown in Fig. 2 which is a cut-away section along 
the line. 2-2 of Fig. 1. The physical relation of 
the component parts of the transformer are 
readily illustrated in the perspective showing of 
Fig. 6. 
The transformer embodies a closed magnetic 

circuit in the form of a closed shell-type Core 2, 
which core may be made up of a stack of E 
shaped laminations 3 in Surmounting relation. 
The laminations may be held together by any 
suitable means such as nuts and bolts, or rivetS. 
On the central leg portion 4 of the shell-type 

core is mounted a primary winding 5 and a Sec 
ondary winding 6 in Spaced physical relation, 
each of these windings having terminal Connec 
tions indicated at i and 8 respectively which are 
adapted to be connected to a source of alternat 
ing current and voltage. Although the primary 
and secondary windings are in Spaced physical 
relation they are magnetically coupled in a man 
ner to provide adequate transformer action. The 
leakage path that would normally exist in the 
opening between the primary and secondary coils 
due to their spaced relation or loose coupling is 
increased in its effectiveness by reason of the tu 
bular inserts 9 and which may be of magnetic 
material which act as guides for the cylindrical 
magnetic shunts if and f2. 

In the particular form shown in Fig. 2 the 
tubular guide member 9 for the magnetic shtint 

is shown as being made up of several hollow 
cylindrical Sections mounted in aligned axial re 
lationship, one at either side of the flat faces of 
the shell-type core. The Sections may be of like. 
or unlike material, depending on the character 
istics desired. This arrangement allows for an 
intinate, contact between the magnetic. Shunt, 
and the core 2. When the shunt is at the central 
position shown in Fig. 2. In this position the 
magnetic shunt is an effective magnetic by-pass 
providing a high leakage path between the pri 
mary and secondary windings when the trans 
former, for example, is to be operated on a power 
supply system operating at twenty-five cycles per 
Second. 

Referring now to Fig. 3. Where like numerals. 
designate like parts, the magnetic shunt is 
shown ejected from its intimate relation with 
the core 2 by application of the drift pin f3, thus 
effectively decreasing the magnetic by-pass or 
leakage path between the windings and reducing. 
the internal reactance of the transformer for 
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operation on a power System operating at a high 
er frequency, such as, for example, Sixty cycles 
per Second. 
A significant feature of this invention is the 

Supporting relation between the magnetic shunts 
and 2 and the tubular guide meinbers 9 and 
which may be attained by means of a Snug fit, 

crimping, or other well known means. By reason 
of this relation, the magnetic shunts may be ad 
justed in the desired position. Without the neces 
sity of additional locking or fastening means. 
Hence, in order to change the position of the 
shurts to conform to a change-over in the fre 
quency of the power Source, it is Only neceSSary 
to apply a Small amount of force by means of 
either the drift pin 3 or other means herein 
after to be described. In any event, the mag 
netic shunt, once positioned in either central or 
end location, for example, depending on the fre 
quency of the power source, will remain fixed 
and Self supporting within the tubular guide 
eaS, 
As shown in both Figs. 2 and 3, once the core 

and windings, tubular inserts, and magnetic 
shunts are assembled in operative relation they 
are sealed within the housing by means of a 
filler 4 of asphalt compound or other like na-. 
terial. One end of the transformer may be sealed 
as shown by means of a cover plate 5 out of 
which extends the terminal bushing S. The 
other end inay be sealed by means of lock huts 

and 8 which may be tised to fasten the tubul 
lar insert within the housing and then by cov 
ering this end of the transformer with a small 
cover plate 9 which may be removably Secured 
to the housing by means of the twist Screw or 
similar device 26. 
Thus it may be seen that a high reactanee 

transformer of the type shown in Figs. 1, 2 and 3, 
may be constructed for initial operation on a 
twenty-five cycle power source whereby the par 
ticular effective internai reactance is obtained by 
means of a Snug fitting magletic shunt centrally 
aSSociated in intimate relation with the closed 
magnetic core and the windings mounted there 
On. Then, in the event of frequency conversion 
of the power source or supply, for example, to 
sixty cycles, the transformer may be easily con 
Verted for operation on the new system by simply 
removing the screw 20 and cover plate 9 and 
ejecting the magnetic shunts and 2 out of 
intinate contact with the core 2. 

Referring now to Figs. 4 and 5 where like: nu 
nerals designate like parts, a different embodi 
ment of this invention is shown in that the tubu 
lar inserts are in the form of hollow rectangular 
tubeS 9 and ft rather than the cylindrical tubes 
shown in Fig. 2, and the magnetic shunts shown 
at and 2 are likewise of rectangular cross 
Section corresponding to the rectangular tubular 
inserts. Each magnetic shunt, as shown in Fig. 5, 
has a metal band 2 or strap wrapped about the 
Shunt forming a loop 22 or eye at one end there 
of, thereby facilitating ejection or removal of 
the Snug fitting magnetic shunt from the trans 
former in a different manner than was shown in 
Fig. 3. The shunt renoval device shown in Fig. 
7 comprises a retaining frame 23 which carries 
a pull or jack Screw arrangement 24 having 
handles. 25 at one end and a hook 26 extending 
from the other end. 
Thus, when it is, desired to convert the trans 

former from operation at a lower frequency to 
Operation at a higher frequency, for example, the 
Small cover 27 is removed and the shunt removal 



2,668,947 
5 

device is applied at the end of the transformer. 
The jack screw 24 may then be turned into the 
shunt reception chamber in the tubular insert 
and the hook 26 hooked into the eye 22 which 
projects from one end of the metal strap wrapped 
around the magnetic shunt. It is then a simple 
matter to withdraw the screw 24 and pull the 
magnetic shunt out from the tubular insert, 
leaving the passage or chamber entirely free as 
shown in Fig. 8, thereby respectively reducing the 
leakage path and the internal reactance of the 
transformer for operation at the higher fre 
quency. 

Fig. 9 is a top view of the assembled trans 
former without its housing showing the physical 
relation of the core, the winding, and the tubular 
inserts which are adapted to receive the mag 
netic shunts. 
The arrangements shown in the drawings illus 

trate the preferred embodiment of this invention. 
However, other embodiments and modifications 
may be readily apparent to those skilled in the 
art. For example, the transformer, instead of 
having a shell-type core made up of E-type lam 
inations, may instead comprise a stack of U 
shaped laminations abutting an I-shaped Stack 
of laminations so that half of each coil extends 
beyond the closed core section. Regardless of 
construction, the tubular inserts can be readily 
inserted between the spaced relation of the coils 
so that the desirable high-reactance may be ob 
tained at any given frequency by reason of the 
adjustability of the magnetic shunt. 

It is readily apparent that the concept of a 
hollow tubular reception chamber which carries 3 
a removable magnetic shunt element within the 
chamber may readily be adapted for use in any 
type transformer where a given internal leakage 
reactance is secured by means of a magnetic 
shunt in association with the Wildings and trans 
former core. Thus, in the assembly of a trans 
former, regardless of the number of windings or 
the configuration of the core, various forms of 
reception chambers may be designed and inserted 
in proper operative relation with respect to the 
cooperative windings and core prior to the seal 
ing of the transformer elements within a housing. 
The transformer may then be sealed and yet be 
susceptible to subsequent conversion for opera 
tion on a different frequency of Supply by reason 
of the external access to the magnetic by-pass 
which may be adjusted in accordance with the 
desired conversion. 

I have shown and described what I consider 
the preferred embodiment of my invention along 
with Similar modified forms, and it Will be obvious 
to those skilled in the art that other changes and 
modifications, particularly with respect to the 
structure and design of the magnetic by-pass and 
its application to different type transformers, 
may be made without departing from the scope 
of Iny invention as defined by the appended 
claims. 

I claim: 
1. In a convertible transformer having a closed 
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type core with opposing parallel legs and having 
a plurality of Coils mounted in Spaced relation. On 
One of said legs, an adjustable magnetic by-pass 
comprising, a plurality of hollow tubular insertS 
supported between the windings within the closed 
core in Substantial alignment on opposite Sides 
of the core and normal thereto, each of Said in 
Serts having one end abutting the adjacent core 
edges of the parallel core legs in Surmounting 
relation to align opposing inner guide Surfaces 
with the adjacent inner faces of Said core legs, 
and a self-supporting magnetic shunt adjustably 
Carried in Snug fitting relation. Within the tubular 
paSSage defined by Said aligned hollow insert.S. 

2. An externally accessible magnetic by-pass 
for a high reactance transformer comprising, a 
hollow tubular insert for Said transformer and 
a Self-supporting magnetic shunt member adjust 
ably carried in Snug fitting relation within said 
hollow insert, a strap Surrounding Said magnetic 
shunt and forming a loop in Spaced relation from 
the shunt within the hollow insert whereby said 
loop may be engaged by shunt adjusting means 
applied external to said hollow insert. 

3. A transformer convertible for use with one 
primary frequency to use with a different primary 
frequency comprising, the assembly of a magnetic 
core having spaced parallel core legs, a primary 
and a Secondary winding Wound about one of said 
core legs in axially spaced relation from each 
other, a hollow elongated core guide open at each 
end disposed in Space between said windings to 
provide access therebetween to the space between 
said core legs, a housing enclosing the assembly 
and having an opening aligned with an open end 
of the hollow core guide, an elongated magnetic 
core shunt having a dimension transverse to its 
elongated axis sufficient to provide a self-support 
ing Snug fit within said hollow core guide, said 
core shunt adapted to be positioned through the 
hollow core guide into the space between the 
core legs for operation of the transformer at one 
primary frequency, and means providing external 
access through the aligned housing opening and 
the hollow core guide to enable removal of the 
core shunt through said guide and housing for 
converting the transformer to use at a different 
primary frequency. 

HENRY R. STEWAR.T. 
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