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To all whom it may concern:
Be it known that I, WirLiaa J. Dow,
a_citizen of the United -States, residing at
Washington, in the District of Columbia,
“have invented certain new and useful Im-
.provements in Coupling Transformers, of
which the following is a specification.
This invention relates to coupling trans-
formers and more particularly to a coupling
~device for use between two electric circuits
of a radio receiving apparatus where small
amounts of energy are utilized to transmit
signals. : ,

n the operation. of radio receiving ap-
paratus usually employed in various circuits
used with crystal or tube detectors and
including both regenerative and non-regen-
erative types and audio or radio frequency
amplification - where energy transference
from one circuit to another is effected
through electro-magnetic coupling, much
difficulty has been experienced in obtaining

- a suitable degree of selectivity of the appa-
ratus throughout a wide range of wave
. lengths of the signals. This difficulty has
been largely due to the fact that the external

- magnetic field produced about the coupling
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coils has caused magnetic disturbances which
affects the neighboring apparatus and pre-
vents the coupler or transformer from fune-
tioning with the proper and desired selec-
tivity. : ' :

‘An:-object of this invention contemplates

a novel winding which confines the magnetic.
5 field in such a manner that magnetic leakage.

in- the neighborhood of the coil will be
practically zero. ‘ o

Another object of this invention consists
in the provision of a novel type of coupling
transformer for use in radio circuits in
“which the coupling may be as tight or loose

- as desired and yet in which there is substan-
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tially no external magnetic field.
‘These and-other features and advantages

5 of the invention appear more fully from

the detailed description when read in con-
nection with the accompanying drawings
and pointed out in the appended claims.

In the drawing:

Figure 1 is a perspective view of a coup-
ling transformer constricted in accordance
with this invention;

Fig. 2is a perspective view showing modi-
fied. core sections separated and the coils
mounted thereon; an

Fig. 8 is a' diagrammatic representation
of the windings embodying an adjustable
inductance feature. '

Referring to Fig. 1, 10 indicates a coup-
ling transformer embodying this invention.
The coils of the transformer are. mounted
upon a tubular core or support 11 which

may be composed of bakelite or other suit-

able insulating material. While the core 11
may be of any convenient shape, I pref-
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erably employ two sections 12 and 138 which -

give the transformer a cylindrical configu-
ration. These sections are secured in spaced
relation by suitable bands 14 and 15 placed
at the upper and lower portions of the core
sections. : »

Upon the core sections 12 and 13 are
mounted the windings of the primary and
secondary circuits which are wound so that
substantially no external magnetic fields of
force will be set up in the vicinity of the
coil. As shown, a coil comprising the pri-
mary eircuit consists of a suitable number
of turns of wire 16 coiled around the top
portion of section 12, and connections to
this coil are afforded by binding posts 17
and 18, respectively. In a like nianner, an
equal number of turns 19 are coiled around
the bottom portion of the adjacent D-shaped
section 13, and connections to this coil section
are afforded by binding posts 20 and 21.
These two coils may be connected in series
as shown and the arrangement is such that
the coil sections 16 and 19 which form the
primary circuit are wound in opposite. di-
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rections so that at any one instant the di- .

rection of the magnetic lines of force in the
two parts of the coll are opposite as indi-
cated by the letters N and 8. The coils com-
prising the secondary. circuit are mounted
upon these same supports, the arrangement
being similar to that of the primary and
shown more clearly in Fig. 2. As. shown,
a coil 22 forming a portion of the secondary
circuit is wound on the top portion of sec-
tion 13 opposite the primary section 16 and
provided with binding posts 23 and 24 and
another portion 25 of the secondary coil,

-oppositely wound, and preferably connected

in series therewith. consists of an equal
number of turns coiled around the bottom
portion of section 12 opposite the primary
section 19.- This portion of the coil is also
provided with binding posts 26 and 27.
Any number of primary and secondary see-
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tions may be used, the arrangement being
such that the coils of the secondary circuit
may be said to interleave with corresponding
coils of the primary circuit. : 3

The diagrammatic representation of the
coil illustrated in Fig. 3 shows the coils in
their relative positions and in order that
the ratio of the turns may be variable, ad-
justable contact riders 28 and 29 are pro-
vided on a portion of the primary and sec-
ondary coils.

In effect the coils of the transformer are
in stagger-relation so that the coil portions
on each core support are alternately pri-
mary and secondary windings. It will be
noted that from this interrelation of the
coils with respect to each other a substan-
tial magnetic field will traverse the coil sec-

tions when an electric current fraverses one

of the coils of the coupling transformer, the
magnetic lines of force following a substan-
tially elliptical closed circuit, the external
circuit of the field of force being thus mate-
rially .reduced. This result is particularly
necessary and advantageous in the operation
of radio apparatus where great care must be
exercised to prevent adjacent apparatus
from being affected by electrical disturb-
ances ‘which are inherent in the usual appa-
ratus. .
This is particularly true in the operation
of fixed couplings in a radio receiving ap-
paratus where 1t is desirable to obtain a
great degree of selectivity of the incoming
or transferred signal and the success of the
reception of the signal depends to a large ex-
tent upon the proper ratio of the windings
of the primary and secondary circuits as
well as. the ability of the instrument to be
free from the electric disturbances set up in
adjacent-apparatus. .
hile but one modification has been dis-

* closed, it is to be understood that the in-
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vention may take various forms and it is
desired that it shall only be limited by the

- scope of the appended claims.
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‘What I claim is: , . .
1. A coupling transformer having pri-
mary and secondary windings comprising
a pair of insulation cores having their axes
paraliel, a section of one of said windings

-on each core at axially displaced positions,

said sections being wound in opposite direc-
tions, and a portion of said other winding on
one of said cores. C ,
2. A coupling transforiner having pri-
mary and secondary- windings comprising a
pair of insulation cores having their axes
parallel, a section of one of said windings on
each core ‘at axially displaced positions,

‘said sections being wound in opposite direc-

tions, and a portion of said other winding
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on one of said cores adjacent one of said
first mentioned sections. o E

3. A coupling transformer having primary
and secondary windings comprising a
of insulation cores having their axes parallel,
a section of one of said windings on each
core at axially displaced positions, said sec-
tions being wound in -opposite directions,
and a portion of said other winding on each
of said cores. '

4. A coupling transformer having pri-
mary and secondary windings comprising a
pair of insulation cores having their axes
paralel; a section of one of said windings
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on each core at axially displaced positions, .

said sections being wound in opposite direc-
tions, and a portion of said other winding
on each of said corés adjacent one of said
first mentioned sections.

5. A coupling transformer having pri-
mary and secondary windings comprising a
pair of parallel adjacent insulation cores,
one of said windings being divided between

said cores in staggered oppositely wound

sections, said other- winding being inter-

posed beside said sections and inductively

coupled to said first mentioned winding.
6. A coupling transformer for radio sys-

tems comprising a primary and a secondary

winding, the turns of each winding being
divided into groups and staggered to bring
alternate groups of one winding into aline-
ment with aternate groups of the other
winding, the adjacent groups of each wind-
ing{ being oppositely wound. - :

. In a transformer, a primary and a sec-
ondary winding, each winding comprising
two sections, a section of one winding in
axial alinement with a section of the other
winding and constituting a pair and ar-
ranged parallel to the other pair of sections,
the sections of one winding arranged in off-
set relation to the sections of the other pair
and connections between the sections of each
winding. . : : ‘

8. In a transformer, a primary and a
secondary winding, each winding compris-
ing two sections said sections arranged in
axially alined pairs, one pair parallel with
the other, each pair comprising a section of
each windi arranged in offset relation, and
connections between the two sections of eaclh
winding. » , ‘

9. A coupling transformer comprising a
primary and a secondary winding, the turns
of each winding being divided into groups,
the adjacent ones of which are wound in op-
posite directions and the alternate groups of
each winding being offset laterally to aline
with the offset groups of the other winding.

In testimony whereof I affix my signature.

WILLIAM J. DOW.
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