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15 Claims.

This invention relates to an antenna loop of
the type used for radio reception and has for
one of its objects to provide a loop in which there
is considerable freedom to provide the shape or
design of loop which may be desired and yet ob-
tain the advantages herein provided.

Another object of the invention is to provide

& loop which will have low loss insulation in its
physical design.

Another object of the invention is to provide
a loop having a high efficiency or Q.

Another object of the invention is to provide
a loop which will have a low distributed capacity
and yet obtain good electrical characteristics.

Another object of the invention is to provide
the mounting of the loop in such a manner that
the efficiency is maintained.

Another object of the invention is the method
of producing the loop and adjusting the induc-
tance of the same.

A further object of the invention is a method
of treating a loop so as to cause the same to be
more nearly permanent in its characteristics
notwithstanding adverse weather conditions.

With these and other objects in view, the in-
vention consists of certain novel features of con~
struction, as will be more fully described, and
particularly pointed out in the appended claims.

In the accompanying drawings:

Fig. 1 i1s a top plan view of a coil or loop
mounted on a support in accordance with this
invention;

Tig. 2 is an end view on line 2—2 of Fig. 1;

Fig. 3 is a section on line 3—3 of Fig. 1;

Fig. 4 is a broken view in elevation or-plan
showing a length of wire utilized;

Fig. 5 is a plan view of a loop of wire wound,
in generally spiral character;

Fig. 6 illustrates the plates between which the
wire is wound;

Fig. 7 is a top plan view of a coil in modified
form embodying the so-called bank winding;

Fig. 8 is an end view on line 8—§ of Fig. 7;

Fig. 9 is a section on line 9—§ of Fig. 7;

Fig. 10 is a top plan view of a modified form
of the coil;
~ Fig. 11 is an edge view thereof ;

Fig. 12 is a still different modified shape of
coil;

Fig. 13 is an edge view illustrating the plates
between which the single layer coil is wound
with .a support therefor:

Fig. 14 is a view of the plates between which
8 bank form coil is wound.
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manufacturer is given certain specifications for
the manufacture of a loop which includes the
design or shape of the loop, the inductance in mi-
crohenrys, ete. It is desirable that the Q or effi-
ciency rating be high and that the coil be as per-
manent as possible in the qualities of the same
after adjustment and completion of the same.
Several factors enter into the inductance and the
distributed capacity; several variables must be
taken into consideration in the preparation of
the coil of the proper distributed capacity, such
as, for instance, the dielectric constant of the coil
insulator used, the space between the conductors,
the size of the conductors and the portion of the
coil mounting which comes within the field of its
activity. It is desirable that the distributed ca-
pacity be low so that high-frequency tuning may
be had. It is also desirable that the efficiency be
high in order that greater ranges for the radio-
receiving apparatus may be had. Certain of the
variable factors which enter into g coil of this
character have been materially improved thag
these desired results may be improved. It is de-
sirable that the leads from the coil be located in
certain locations: and heretofore, in order that
the inductance might be adjusted, these leads
had to be rearranged in a manner which was
rather unstable for the accomplishment of this
result. In order that the leads may not be dis-
turbed, I have provided for deflecting the coil to
reduce its effective area whereby its inductance
may be changed sufficiently so that the amount
of deflection will provide for the desired adjust-
ment of the coil as to its inductance. This pro-
vides a quicker, easier and more permanent in-
ductance adjustment than heretofore. Other of
the variable elements have also been improved
such, for instance; as the impregnation of the
coil with a wax having certain properties which
will maintain the Q factor higher after certain
treatments have been prerformed which are or-
dinarily detrimental to a coil of this character;
and the following is a more detailed description
of the present embodiment of this invention, il-
lustrating the preferred means by which these
advantageous results may be accomplished:
With reference to the drawings, 15 designates
a metallic wire which hag Provided thereon s
suitable extruded type of insulating material 1§
which may be either g plastic, synthetic plastice,
rubber, or rubber substitute of good insulating
properties which heretofore have been found ac-
ceptable in coils of this character. The covered
wire is passed through a suitable solvent for thig
covering or through a cement which, in the case
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of unvulcanized rubber, may be naphtha or any
rubber solvent, or, in the case of vulcanized rub-
ber, may be pure ribber plus naphtha or any
binder, or may be a lacquer where an adhesive
rather than a solvent is to be used either on the
vuleanized or unvulcanized rubber.

The coil is then formed from such covered
wire by being built up between a pair of plates
11, 18 (see Fig. 6) by spirally winding the coil
about a suitable core or arbor so that one layer
will be superimposed on the other in a generally
spiral manner, this coil being generally desig-
nated 19 in this figure. The solvent or adhesive
for the coating (6 serves to cause the layers of
the coil to adhere one to the other go that when
removed from between the platés 11 and 18, the
coil will set in this wound relation. The plates
11 and I8 are of such suitable material as will
not unduly cause an accumulation of the ad-
hesive or solvent on them and will be generally
plain, flat surfaces of a material which will main-
tain these plates in this fiat surface formation.
The winding will of course take place while the
covering is tacky or soft. The covering, in the
first place, will be generally round, but, when
wound under sufficient pressure by reason of
tension on the wire, the softened covering will
be deformed into substantially a square in cross
section, as shown at 20 in Fig. 3.

After the coil is thus formed and taken from
hetween the plates, in cases where unvulcanized
rubber is used there will be a vulcanizing op-
eration performed; although where the wire has
been vulcanized before commencing the winding
operation, no vulcanizing operation will be per-
formed, but in this case there may be optionally
provided an additional binding by reason of
paint, varnish or lacquer being spread over the
surface to assist in causing the layers or wind-~
ings of the coil to adhere one to the other.

The leads from the coil will be substantially
positioned as they are to be located in the fin-
ished product, and the coil will then be sub-
jected to a crimping operation which will cause
the crimps or bent-out portions 21 (see Fig. 2)
or 22 (see Fig. 8 to be placed in the coil at
certain desired locations, and thus the induct-
ance of the coil will be changed. I have found
that at the locations of the sharpest bend in
the area of the coil, such, for instance, as ab
the ends of the elliptical shape, is the location
where the crimping will be most effective to
change the inductance. The greater the crimp-
ing, the more the coil is reduced in its effective
area, which will be that of the path of the com-
bined layers. The area will be reduced as the
depth of the crimp is increased, and as the area
is reduced, the inductance of the coil will be
reduced. It is found that the chenge of the in-
ductance in this manner can be controlled with-
in one-tenth of one per cent of the total in-
ductance of the coil, and a very close tolerance
may be maintained.

After there has been a preliminary setting of
the inductance, this coil is mounted upon a board
25 by cementing the same thereto. The par-
ticular shape of this board is of importance. I
have found that the less area of support within
the desired field which crosses the coil, the less
loss, and higher @ will be provided. Thus, I
utilize the generally H-shaped support 25, as
shown in Fig. 1. It is also highly desirable that
the ends 23 of the coil where the sharpest bends
occur be free from the influence of the mounting
board, and thus the H provided extends only
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to the location 26, as shown in Fig. 1, leaving
the ends, which are more critical, free from the
influence of the mounting.

To further improve the permanence of the coil
so mounted, I impregnate the coil and also the
board upon which it is mounted in a wax which
will prevent moisture from entering between the
layers of the coil or the covering of the coil and
also will prevent moisture from entering the
board or mounting which is perbaps of even
more importance, and I find that when a cerease
wax or a petrolatum type of wax which has a
microcrystalline structure and a melting point
of 155° F. is used for this purpose the loss of
efficiency or Q of the coil will be less than 10
per cent when the coil is subjected for 48 hours
to a humidity of 90 per cent in a temperature
of 72° F. and 1400 kilocycles frequency is passed
through the coil for testing the same. After
the coil is mounted upon the board and the
leads fixed in place, it is again subjected to a
further operation of crimping so that the ad-
justment may be even closer to that desired in
the finished article.

Certain variations of the coil above described
may exist. A bank type wound coil may be pro-
vided by winding two or more layers side by
side, as shown at 27 and 28 in Fig. 9 and as illus-
trated in Fig. 7, the operation being as illustrated
in Fig. 14, between plates spaced wider apart
than those illustrated in Fig. 6.

It will also be apparent that a different sort
of board such as 29 may be provided, as illus-
trated in Fig. 10, and when utilizing a board
such as shown at 29, the coil is generally desig-
nated 36 and is provided with a plurality of
crimps 31 at different locations adjacent the
end which are further illustrated in Fig. 11.
These crimps serve to space the coil from the
board and provide a better Q@ than were the
board more closely in contact with the coil.

In other instances, a coil is shown perfecily
circular, as at 32, the same being bank wound
or provided with two layers, as shown in Fig. 14.
If it is necessary to obtain a variation of the
capacity of a single wound coil, this may be done

by using a bank wound, or the size of the coil

may be reduced where a reduction of capacity
in the coil is desirable.

In some instances, the mounting hoard may be
pretreated with some sort of surfacing which
will soften upon use of a solvent so as to adhere
to a winding, and in such cases the board desig-
nated 29 may be placed between the plates 11
and 18, as illustrated in Fig. 13, so that the wind-
ing between the plates will contact the board
as wound and upon allowing the winding to be
set the coil will adhere to the board and elimi-
nate the necessity of a separate assembly of the
coil on the board. In this instance, however,
the .adjustment by crimping cannot be done,
and an adjustment by the arrangement of the
lead from the coil to adjust the inductance
will have to be resorted to. '

I claim: .

1. The method of adjusting the inductance of
a wire coil of the flat generally spirally wound
type which consists in crimping the coil across
a plurality of turns thereof in an axial direction,
to an extent to obtain the desired resultant
inductance of the coil.

2. The method of adjusting the inductance of
a -pancake generally spirally wound wire coil
which consists in erimping the coil across a plu-
rality of turns thereof in an axial direction, to
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an extent to obtain the desired resultant in-
ductance of the coil.

3. The method of adjusting the inductance
of an elliptical pancake wire coil which consists
in crimping the coil across a plurality of turns
thereof at the location of sharpest bend in an
axial direction, to an extent to obtain the de-
sired resultant inductance of the coil.

4. The method of adjusting the inductance of
a wire coil of the flat generally spirally wound
type which consists in crimping the coil across
a plurality of turns thereof at a plurality of loca-
tions in an axial direction, to an extent to obtain
the desired resultant inductance of the coil.

5. The method of adjusting the inductance of
a pancake generally spirally wound wire coil
which consists in crimping the coil across g plu-
rality of turns thereof at a plurality of loca-
tions in an axial direction, to an extent to obtain
the desired resultant inductance of the coil.

6. The method of adjusting the inductance of
an elliptical pancake wire coil which consists in
crimping the coil across a plurality of turns
thereof at the locations of sharpest bend in an
axial direction, to an extent to obtain the desired
Tesultant inductance of the coil.

7. A pancake wound antenna loop generally in
a single plane and having a crimped portion
extending generally radial to an axis of genera-
tion and protruding from said plane in an axial
direction of the coil to vary its inductance by
bringing portions of the coil extending at right
angles to the direction of the crimp closer to-
gether.

8. A pancake generally spirally wound antenns
loop consisting of a round wire having a cov-
ering of generally square cross-sectional area
whereby one. coil is better supported by its adja-
cent coil. .

9. A pancake wound antenna loop consisting
of a round wire having a covering of generally
square cross-sectional area and adhering to the
next coil whereby one coil is better supported by
its adjacent coil.
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10. A pancake coil having some portions dis-
posed in a turn about shorter radius than other
bortions and mounted on a plate support par-
allel to the plane of the coil and extending across
the same at locations to leave the portions of
shortest turning radius unsupported and exposed.

11. A pancake coil having some portions dis-
bosed in a turn about shorter radius than other
portions and mounted on an H-shaped support
crossing the active field of the coil at four points
and leaving the portions of greatest turning of
the coil exposed. )

12, The method of winding a coreless antenna
loop comprising treating the wire to cause the
covering to be adhesive and then spirally wind-
ing the wire between plates in contact one turn
with the next to cause adherence thereof, and
then removing said plates to leave said loop self
supporting.

13. The method of winding a coreless antenna
loop from covered wire by treating the wire to
soften the covering and then winding the wire
between flat plates in contact one turn with the
next to cause adherence thereof, said winding
occurring between plates spaced to provide a
pancake coil of the desired thickness.

14. The method of winding a coreless antennsa,
loop from covered wire by applying adhesive to
the wire covering and then spirally winding the
wire between flat plates in contact one turn
with the next to cause adherence thereof and
then removing said plates to leave said loop self
supporting and thereafter impregnating the coil
with wax.

15. The method of winding a coreless antenna
loop from covered wire by treating the wire to
soften the covering and then winding the wire
between flat plates in contact one turn with the
next to cause adherence thereof and thereafter
mounting the coil on a support.

LESTER E. GAVITT.




