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Lo all whom it may concern: -+
Be it mown that I, Francis oz WiLLy, a
subject of the King of Belgium, résiding at

Los Angeles, in the county of Los Angeles
and State of California, have invented a

new and useful Radio Apparatus, of which
the following is a specification. :

This invention relates to electrical appa-
ratus and refers particularly to apparatus
for use in wireless or radio transmitting or
receiving systems.

One object’ of the present invention is to
provide a transformer for an electrical cir-
cuit or radio apparatus which is exception-
ally efficient in operation in comparison with
the present type transformers.

Other objects of the invention are to pro-
vide a transformer operating to prevent re-
radiation of gnergy from the receiving ap-
paratus; overative to absorh or take up a
maximum sigwnl strength; operative to re-
duce the outgide magnetic field around the

transforr: © a ¥ thus eliminate undesived
coupling . ith ¢her pnits of the receiving

system; and operative to provide a coupling
for a radio apparatus tending to stabilize
the action of the apparatus and to increase
the range and signal strength.

Another object of the present invention is
to provide a simple form of detecting cir-
cuit for a wireless receiving set, operstive
to efficiently amplity signuls reccived while
providing a sharp tune and stable apparatus
which may be constructed at a relatively low
cost. i

Various other objects and advantages of
the present invention will be apparent from
the description of a preferred example of an
apparatus embodying the invention, and
will be apparent through the use or prac-
tice of the Invention. ‘

In the accompanying drawings, the inven-
tion is shown in its preferred form or forms
in which Figure 1 1s an clectrical djagram
of a wireless receiving apparatus enibody-
ing the invention, - .
g, 2 1s a development of a coil or trans-
former employed with the above invention,
different parts being broken away to show
the manner of winding the coil.

Tig. 3 is a diagramuatical view of dif-

_ferent windings employed on the coil or

transformer of Iig. 2.

Fig. 4 is a similar view of a somewhat
modified form, and

Fig. 5 indicates diagrammatically .the

ANGRLES, CALIFORN LA,

character of winding on an eoil em-
ployed in the circuit or spparatus os shown
in Fig. 1, . .

Referring to the drawings, 1 represents
the ordinary o g
cennected through a tuning coil or radio fre-
quency transfornier 2, the antenna 1 being
connected through the primary winding 3
of the transformer, and grounded as ind -
cated at 4. 5 indicates o secondary of the
transformer which may, if desired, be con-
nected as usual directly with a detector tube
vacuum or audion bulb 6, but in the pre-
ferred form of circuit shown the secondary
5 is inductively coupled with a separate
pick-up coil 74 the separate pick-up coil 7=
preferably haviag wound thereon separate
coil-windings 7 and 8. The wirding 7 is

preferably connected as usual in a grid eir--

cuit of such apparatus, one side being con-
nected through a grid lesk § to the grid 10
of the detector vacuum or audion tube .
The plate circuit of the detector tube 6
preferably connects through the excitation
coil 8 through a primary 12 of s transfermer
13 employed for connecting the tube § with

wunded serial or antenns
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succeeding steges of amplification, a posi-

tive potential being impressed upon the
plate 11 of the detector tube from a suit-
able source indicated by the “I}” battery.
The coll 7 preferably is shunted by a con-
denser 14 and the grid circuit is completed,
through the filament 15 of the audion tube
6, the filament 15 being heated by an “A”
battery. The secondary 5 of the trans-
tormer 2 is likewise preferably shunted by
a tuning element such as a condenser 15 and
one side-of the secondary 5 is preferably
connected fo one of the leads from the bat-
tery “A” to the filament 185.

o6

99

The remainder of the apparatus is shown

1 'the usual form of cascade audio frequency
amplification, the transformer 13 having ifs
secomdary 16 in a grid cireuit connected to a
grid 17 of un amplifying tube 18, and also
connected through a “C” battery with one
of the leads to the filaments 27. Prefer-
ably 2 smali capacity 1% is shunted across
the secondary 16 of the transformer 183.
The plate 25* from the first amplifying
tube 18 is connected through s primary 20
of an audio frequency transformer 2i to

- positive lead from the “B” battery or simi-

lar source of electric potential. The sec-
ondary 22 of the transformer 21 is connect-
ed in a grid circuit with the grid 23 of an
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amplifying tube 24, the secondary 22 like-
wise being connected with the said “C” bat-
tery. The plate 25 of the tube 24 is connect-
ed through a jack 26 or other suitable device
for connecting the apparatus to a horn or
phone, with a positive lead from the “B”
battery or similar source of electrical cur-
rent, the tubes 18 and 24 being provided
with filaments 27 and 28 connecting with
the “A” battery as is customary in such cas-
cade amplification. '
The transformer or coll 2 is particularly
designed to absorb the maximum signal
strength from such means as the antenna
1 and designed also to provide an apparabus
in which exceptionally sharp tuning may
be effected and to provide an apparatus of
stable receiving characteristics, the trans-
former or coil 2 being operative to reduce
outside magnetic field and eliminate cou-
pling with other units in the apparatus.

To illustrate the construction of the coil,”

certain specific details of the practical coil
will be hereinafter described, it being un-
derstood that such details are given for the
purpose of clearness and description and are
not essential to the use of the invention.
The coil 2 is preferably wound upon a tube,
(for illustration 2 tube three inches in di-
ameter and about three eighths inch long)
part of the primary winding 3 of the coil
being first wound thereon.  The first wind-
ing upon the coil is termed a “retardation”
winding, indicated by 29. This winding
is wound zig-zag or in wave form back and
forth across the length of the tube until one
complete turn of such zig-zag or wave wind-
ing is placed upoi the coil. Over such turn
of zig-zag winding is then placed some
suitable means to insulate or separvate such
winding from the succeeding winding,
paper peing suitable for such purpose.
Over the covering of paper a part or unit 30
of the secondary winding of the coil is then
placed, such winding heing a lattice form
of winding, preferably being one in which
the successive turns cross each other
at angles approaching e right angle so as
to prevent inductance or capacity between
separate winding of the secondary. Xor
illustration, six twrns of such lattice work
windings are wound in the first unit 30 of the

" secondary winding. Such unit 30 may then

55

be covered by paper or other suitable mate-
rial and a part or unit 31 of the primary 3
6f the coil is then wound thereover. The
unit 31 of the primary is wound straight
around the tube in customary solenoid form
of winding, for example, three straight
turns being wound coil upon coil. The unit
31 of the primary is then also covered with
material such as paper and z second unit
32 of the secomdary 5 of the coil then
wound thereover in the lattice form of
winding, For example, siz tmrns of Iattice

1,549,247

winding might comprise the gnit 32 of the
secondary. Such a unit is then also cov-
ered and a second unit 37 of solenoid wind-
ing for the primary of the trgnsformer is
wound thereover, three turns of such wind-
ing being found satisfactory for this unit.
This unit being covered, & further unit 383
of the secondary winding 5 of the trans-
former is wound thereover. This unit 33
likewise being of lattice type and twelve
turns of such winding may be employed in
the unit 33. This unit 33 being covered, a
second retardation winding 34 for the pri-
mary 2 is wound thereover in zig-zag or
wave form, one ' complete ! winding being
sufficient, and this retardation winding be-
ing covered a further unit 35 of the second-
ary is wound in lattice type over the same,
the unit 85 being of sufficient turns to pro-
vide the desired wave length for the coil,
for example, twenty-three turns of such lat-
tice winding may be employed in the unit
35, ,

The separate units of the primary and
secondary are connected as shown in Ifig. 1,
the units 29, 31, 37 and 34 being connected
in series as the primary winding of the coil
and the units 30, 32, 388 and 35 heing con-
nected in series as the secondary winding of
the eoil.

It is thus seen that the transformer 2 em-
bodies retardation windings at each end of
its primary winding. Xach retardation
winding being found zig-zag or in wave

form provides an impedance in the coil

which operates to prevent re-radiation back
from the apparatus to the aerial and chus
operates to permit the development of high
amplification and regeneration desived in
the apparatus. The retardation windings
29 and 34 act as sort of a back for the coil
operative to positively direct energy from
the excitation coil 8 to the grid circuit of the
detecting unit and preventing energy from
being transformed from the excitation
winding 8 through the transformer and
hence radiated out through the aerial.
Hach of the windings of the coil is con-
structed to perform the maximum efliciency
of their different functions or operations in

that the units 81 and 87 of the primary.

winding are constructed by straight or sole-
noid winding which provides a minimum
resistance to feeble currents supplied there-
to, whereas the coils 32, 83 and 35 of the
secondary are constructed in such form
that inductance between the various turns
is greatly reduced if not eliminated and
thus distributed capacity between the turns
of the secondary reduced.

Moreover, the elimination of distributed
capacity or inductance between the differ-
ent windings of the secondary 5 of the
transformer producing an apparatus which
may be more sharply tuned by such means
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28 condenser 15° and alse an apparatus
which is more steble in opsration. The
primary and secondary of the transformer

ing constructed in units interwoven one
between the other substantially incresse the
amplification possible within such a ftrans-
former and such a coil or transformer will
develop or impart to the set a mazimum
amount of energy.

The coil 2 may, of course, have its sec-
ondary 5 connected divectly in a grid cir-
cuit or detector tube and when so-employ-
ing the coil it may also be desirable ¢ pro-
vide an excitation coil or winding therefor,
in which case such excitation is wound in
solenoid form and below the first retarda-
tion winding 29 of the coil 23 indicated in
Fig. 4, the coil shown in Fig. 4 being ilius-
trated diagrammatically as similar to that
shown in Fig. 3 hut with the addition of an
excitation coll 36. For example, eight turns
of the solenoid winding first wound may be
around and then windings 292, 30°, 312, 32,
372, 832, 34* and 35* wound therecver simi-
larly to the windings 29, 30, 31 and 32, 37,
33, 34 and 35 of Fig. 3. '

In Fig. 5 the preferred form of winding
of the pickup coil 7 and its excitation wind-
ing 8 are illustrated, the excitation winding
7 being first wound upon a tube in solenoid
form of winding of, for example, eight
turns snd then the winding 7 wound lattice

form thereover of suflicient turns to bring’

the winding to the desired wave length, for
example, forty-three turns of the wire in
connection with the coil 2 being found to
provide a proper proportion. The combi-
nation with the coil or transformer 2 of the
coil including the windings 7 and 8, pro-
vide minimum signal strength with maxi-
mum stability and selectivity in the appa-
ratus. The solenold form of winding per-
mitting the maximum return of energy from
the plate circuit, wherens the lattice form
of the winding 7 prevents distributing the
sapacity within the coil, and thus provide
selectivity in the apparatus.

The co1l 2 is not limited to its application
to the detector circuit, but eoil or trang-
former 2 is generally adapted wherever ra-
dio frequency amplification is to be em-
ploved in a radio apparatus.

This invention is not limited to the de-
tails of constiuction given to lustrate the

invéntion and to clearly disclose the same, 8%
but varistions in forms and proportions may
be made without departing from the spiri
of the invention,

in the accompanying claims.

I claim:

1. In a radio frsquency
er, o primary and secon
winding being of solenoid
ondary of lattice

pe
type winding

o9

the primary
and secondary being constructed n a pla-
rality of units interwoven omne between ithe
other. . _

2. In 2 means of the character described,

2 transformer having s piimary and sec.
ondary, the primary formed of solenoid
winding and the secondary of lattice type
winding, the primary and secondary wind-
ing belng formed in units interwoven one
hetween the other, and impedance or retavd:
tion windings at ends of the prinary wind-
ing. '

3. In a vadio coil or transfov
mary ecmprising two or m .
noid winding interwoven bLetwe nits of
secondary winding, the units of the second-
ary winding being connected in series and
the units of the primary winding being
connected in series, and retardation or im-
pedance winding at the ends of the primary
winding connected in series with such pri-
mary winding. '

4. An air core transformer comprising a
primary and secondary, the primary having
retardation windings at its eunds, the pri- €
mary and scecondary being formed in a plu-.
rality of units interwoven one betwsen the
other, means for insulating the windings,
one from the other, the primary winding
heing of solenoid type and the secondary
winding being of lattice type.

5. A radic coil or air-core transformer
comprising two windings, insulated from
one another and forming a, primary apd a
secondary in inductive relationship, said
windings being interwoven. in a plurslity
of units, one hetween the other, the units of
the primary and secondary being of unlike
ivpes and separately connected in series,

Siened at Los Angeles, Calif, this gtk
day of May, 1924 T
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FRANCIS pe WILLY.



