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Description

The present invention relates to a pot core
transformer according to the preambie of claim 1.

A device of this kind is basically known as a pot
core inductive reactance from DE-—A 1439 441.
The known device is not a pot core transformer
because it is provided with only one winding. This
winding consists of the serial connection of wind-
ing portions having different cross-sectional
areas. A provided air gap only serves to increase
the inductivity of the inductive reactance. Further-
more, from FR—A 995 846 an E-type transformer
is known which is provided with an additional
yoke in tight contact with the base and the
peripheral walls for achieving an additional mag-
netic dispersion for protectional purposes.

An important goal in present day design of
electrical equipment is reduction in size even
when actual miniaturization is not attempted,
space and volume reduction is considered desir-
able. One way to accomplish such reduction is to
combine functions in a single device structure.

It is therefore the object of the present invention
to provide an arrangement which combines in a
single structure the functions of a transformer
and of one or more inductors. This object is
achieved by the characterizing features of claim 1.
Further advantageous embodiments of the
present invention may be taken from the sub-
claims.

The present invention makes use of increasing
the effective leakage inductance of a transformer
winding which comprises shunting a portion of
the primary flux of the transformer with a high
permeability material or increasing primary flux
resistance by an air gap.

With respect to the embodiments shown in the
figures of the attached drawing in which like
reference numerals identify corresponding
elements throughout the several views, the
present invention shall be further explained. In
those figures

Fig. 1 is a wiring diagram illustrative of the
invention;

Fig. 2 is an exploded view of a device according
to the invention shown schematically;

Fig. 3 is an axial sectional view of the device of
Fig. 2;

Fig. 4 and 5 are fragmentary sectional views
similar to Fig. 3, showing other embodiments of
the invention;

Fig. 6 is an axial sectional view of a further
embodiment of the invention;

Fig. 7 and 8 show the principal of the invention
applied to a transformer having more than two
windings; and

Fig. 9 and 10 are separate equivalents of the
structures of Fig. 7 and 8 respectively.

The invention comprises modification of a “pot
core’” transformer to add the function of one or
more additional inductances without changing
the characteristics of the device as a transformer.

Fig. 1 shows that one embodiment of the device
may include a transformer 10, having a core 11, a
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primary winding 12, and a secondary winding 13,
combined with a fixed inductance 14 in series
with winding 13, and if desired, a fixed inductance
15 in parallel with winding 12.

Fig. 2 and 3 show the transformer 10 is of the
“pot core” type. it comprises a bipartite housing
20 including hollow, coaxial, generally cylindrical
sections 21 and 22, of ferrite or other material of
high magnetic permeability, which contain wind-
ings 12 and 13 respectively.

Housing 21 comprises an end wall or base 23
from which a peripheral wall 24 extends to a rim
25, and from which a central pedestal 26 extends
in the same direction; pedestai 26 is traversed by
an axial hole 27. Housing section 22 comprises an
end wall or base 33 from which a peripheral wall
34 extends to a rim 35, and from which a central
pedestal 36 extends in the same direction. Pedes-
tal 36 is traversed by an axial hole 37.

Winding 12 is mounted in housing section 21
around its pedestal 26, and winding 13 is similarly
mounted in housing section 22 about its pedestal
36. A suitable fastener 39 such as a nylon screw
40 passes through holes 27 and 37 to hold the
sections in assembled relation with the rims and
pedestals of the secions in opposition and con-
tact, as shown in Fig. 3.

A disc or washer 41 of ferrite or other suitable
material is located in housing 20 between wind-
ings 12 and 13, to act as a magnetic shunt. For this
purpose pedestal 36 may be provided with an
accurately machined shoulder 42, and rims 25
and 35 may be machined to give cylindrical
surfaces 43 accurately coaxial with shoulder 42.
Disc 41 is circular in section with a circular central
bore 45 to fit shoulder 42 with a minimum air gap,
and with a periphery at 46 uniformly spaced from
rims 43 by a predetermined radial air gap 47.

In the absence of disc 41 the flux generated by
winding 12 is continuous in the high permeability
material linking winding 13. The flux path is
indicated by the arrows 81 in Fig. 3.

When disc 41 is present, additional flux paths
for winding 12 exist, as shown by arrows 62;
these paths are also in ferrite material except
where they pass through air gap 47. This fiux path
does not link winding 13, and as a result has the
same overall effect as would a series inductor 14
added, as shown in Fig. 1. To a first approxima-
tion the inductance of that inductor is directly
proportional to the product of the thickness of the
disc multiplied by the perimeter of periphery 46,
and is inversely proportional to the radial dimen-
sion of the gap; strictly speaking, a minimum air
gap between bore 45 and shoulder 42 is unavoid-
able, and modifies the relation slightly, as do
other paths between the disc and other parts of
housing sections 21 and 22.

In a modification of the invention shown in Fig.
4, a shoulder 52 is machined in rim 25 and
pedestals 36 and 26 are machined to give cylindri-
cal surfaces 53 accurately coaxial with shoulder
52.

A disc 54 of ferrite material has a periphery 55,
to engage shoulder 52 with a minimum air gap,
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and a central bore 56 coaxial therewith to provide
an air gap of predetermined width with the
pedestal surfaces. The same principal and shunt
flux paths are present in this structure.

In a further modification of the invention shown

in Fig. 5, the housing portions are machined to

have the concave cylindrical surfaces 43 of Fig. 3
and the convex cylindrical surfaces 53 of Fig. 4,
thus providing both inner and outer radial air
gaps with respect to disc 54, which is con-
veniently mounted with respect to the housing
sections by suitable means not shown.

Reference should now be had to Fig. 6 which
shows the structure of Fig. 3 with further modifi-
cations. Here, pedestal 26 is machined off so as
not to contact pedestal 36, but to be spaced
axially therefrom by an air gap 63, and has a
shoulder 64 to receive a disc 65 of permeable
material. The air gap 63 is in flux path 61, and
functions as an inductor 15 (see Fig. 1) in parallel
with the transformer winding.

It occasionally happens that a series inductor is
needed with a transformer having a plurality of
secondary windings, which should have mini-
mum interaction. Fig. 7 and 8 show schematically
how the desired result may be accomplished
according to the present invention. Here, a hous-
ing 70 has sections 71 and 72 with central pedes-
tal 73 and 74 on which are mounted a primary
winding 75 and secondary windings 76 and 77. A
ferrite disc 80 is mounted on pedestal 73 between
winding 75 and 76, and has a radial outer air gap
81 with respect to housing section 71. A ferrite
disc 82 is mounted on pedestal 74 between
windings 75 and 77, and has a radial outer air gap
83 with respect to housing section 72,

The principal flux paths in this embodiment of
the invention are suggested by the arrow 84 on
the right of the figure, and links the primary
winding 75. A secondary flux path is indicated by
arrow 85 at the left of the figure, and links primary
winding 75 but not secondary windings 76, whiie
another secondary flux path is suggested by
arrow 86 and links primary winding 75 but not
secondary winding 77.

The circuit equivalent of the structure is shown
in Fig. 9, in which effective inductances 89 and 90
are shown in series with windings 76 and 77
respectively.

A further modification of the structure of Fig. 7
is shown in Fig. 8. Here, pedestal 73 and 74 are cut
away, so that they do not engage each other. The
flux paths are as shown in Fig. 8, passing through
the air gap between the pedestals. The circuit
equivalent of the structure is shown in Fig. 10,
where a further effective inductance 91 is shown
in parallel with winding 75.

It is understood that the various standard tech-
niques for forming the windings on suitable
bobbins, with Faraday shields, if desired, mount-
ing them in the housing sections, and again with
Faraday shields, if desired, bringing out electrical

connections, and varnish dipping or encapsulat-

ing may be applied to these structures.
While the insertion of ferrite discs may slightly
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increase one dimension of the unit, it avoids the
need to provide and mount a separate inductance
component.

From the above it will be evident that the
invention comprises a means providing magnetic
shunt paths in transformers to modify the leakage
fluxes in such a fashion as to function as indepen-
dent inductance units in series or in parallel with
transformer windings.

Claims

1. Pot core transformer (10) comprising a hous-
ing (20) of high permeability material including
first and second hollow sections {21, 22) each
having a base (23, 33), a peripheral wall {24, 34)
extending from said base to a rim (25, 35} and a
pedestal (26, 36) extending from said base within
said wall with said rims and said pedestals being
in opposition and at least said rims being in
engagement and further comprising windings
(12, 13) mounted on said sections around said
pedestal, characterized by a flat member (41) of
high permeability and of predetermined thickness
positioned between two of said windings and
having a central bore (45) opposed to said pedes-
tals (26, 36) and a periphery (46) opposed to said
rims (25, 35).

2. Transformer according to claim 1, charac-
terized in that said pedestals (26, 36) form an air
gap (63) between them. '

3. Transformer according to claim 1, charac-
terized by flat members (80, 82) between a first
winding (75) and each of two other windings (76,
77).

4. Transformer according to claim 1 or 3,
characterized in that said pedestals (26, 36) are in
engagement.

5. Transformer according to claim 1, charac-
terized in that said member (41) is in engagement
with said pedestal (26, 36) and said rims (25, 35).

6. Transformer according to claim 1, charac-
terized in that said member {41) is in engagement
with one of said pedestais {26, 36) and said rims
(25, 35).

7. Transformer according to claim 1, charac-
terized in that said member (41) is spaced from
said rims (25, 35).

8. Transformer according to claim 1, charac-
terized in that said member (41) is spaced from
said pedestals (26, 36).

9. Transformer according to claim 1, charac-
terized in that said member (41) is spaced from
said rims (25, 35) and said pedestals (26, 36).

Patentanspriiche

1. Topfkernspulentransformator (10) mit einem
Gehduse (20) aus hochpermeablem Material,
welches erste und zweite hohle Abschnitte (21,
22) mit jeweils einer Basis (23, 33), einer periphe-
ren, sich von der Basis zu einem Rand (25, 35)
erstreckenden Wand (24, 34) und einer sich von
der Basis innerhalb der Wand erstreckenden S&u-
le (26, 36) aufweist, wobei die Rénder und die
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Séaule sich gegeniberliegen und sich wenigstens
die Rénder beriihren, und mit Wicklungen (12,
13), die in den Abschnitten um die Saulen ange-
ordnet sind, gekennzeichnet durch ein flaches
hochpermeables Element (41) vorgegebener Dik-
ke zwischen Zweien der Windungen und mit einer
den S&ulen (26, 36) gegentiberliegenden zentra-
len Bohrung {45) und einem, den Randern (25, 35)
gegeniberliegenden Umfang (40).

2. Transformator nach Anspruch 1, dadurch
gekennzeichnet, daB die Saulen (26, 36) einen
Luftspalt (63) zwischen sich bilden.

3. Transformator nach Anspruch 1, gekenn-
zeichnet durch flache Elemente (80, 82) jeweils
zwischen einer ersten Wicklung (75} und zwei
anderen Wicklungen (76, 77).

4. Transformator nach Anspruch 1 oder 3,
dadurch gekennzeichnet, dafl die Séulen (286, 36)
sich beriihren.

5. Transformator nach Anspruch 1, dadurch
gekennzeichnet, dalR sich das Element (41) in
Ber(ihrung mit der Saule (26, 36) und den Rén-
dern (25, 35) befindet.

6. Transformator nach Anspruch 1, dadurch
gekennzeichnet, da sich das Element {41) in
Beriihrung mit einer der Saulen (26, 36) und den
Réndern (25, 35) befindet.

7. Transformator nach Anspruch 1, dadurch
gekennzeichnet, daB das Element (41) einen Ab-
stand von den Randern (25, 35) aufweist.

8. Transformator nach Anspruch 1, dadurch
gekennzeichnet, daf’ sich das Element (41) einen
Abstand von den S&ulen (26, 36) aufweist.

9. Transformator nach Anspruch 1, dadurch
gekennzeichnet, daR das Element (41) einen Ab-
stand von den Réndern (25, 35) und von den
Séaulen (26, 36) aufweist.

Revendications

1. Transformateur (10) & noyau en pot compre-
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nant un boitier (20) en un matériau a haute
perméabilité comprenant des premiére et
seconde parties creuses (21, 22) comprenant
chacune une base (23, 33), une paroi périphérique
(24, 34) s'étendant a partir de cette base jusqu’a
un bord (25, 35) et un pied (26, 36} s"étendant a
partir de la base dans la paroi, les bords et les
pieds se faisant face et au moins les bords étant
en contact, et comprenant en outre des enroule-
ments (12, 13) montés sur lesdites parties autour
du pied, caractérisé par un élément plat (41) a
haute perméabilité et d'épaisseur prédéterminée
positionné entre deux des enroulements et ayant
un trou central (45) faisant face au pieds (26, 36) et
une périphérie (46) faisant face aux bords (25, 35).

2. Transformateur selon la revendication 1,
caractérisé en ce que les pieds (26,36) forment
entre eux un entrefer (63).

3. Transformateur selon la revendication 1,
caractérisé par des éléments plats (80, 82) entre
un premier enroulement (75) et chacun de deux
autres enroulements (76, 77).

4. Transformateur seton I'une des revendica-
tions 1 ou 3, caractérisé en ce que les pieds (26,
36) sont en contact.

5. Transformateur selon la revendication 1,
caractérisé en ce que I'éiément (41) est en contact
avec le pied (26, 36) et les bords (25, 35).

6. Transformateur selon la revendication 1,
caractérisé en ce que I'élément (41) est en contact
avec ['un des pieds (26, 36) et les bords (25, 35).

7. Transformateur selon la revendication 1,
caractérisé en ce que I'élément (41) est espacé
des bords (25, 35).

8. Transformateur selon la revendication 1,
caractérisé en ce que ['élément (41) est espacé
des pieds (26, 36).

9. Transformateur selon la revendication 1,
caractérisé en ce que l'élément (41) est espacé
des bords (25, 35) et des pieds (26, 36).
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