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UNITED STATES

PATENT OFFICE.

JAMES FARRIS ROGERS, OF HYATTSVILLE, MARTLAND,

LOOP AERIAL.

Application fled July 18, 18288. Serial Wo. 551,080,

To all whom it may concern:

Be it kmown that I, Jamss Harris Rog-
ERS, 8 citizen of the United States, resid-
ing at Hyattsville, in the county of Prince

Georges and State of Maryland, have in-

- vented certain nmew and useful Improve-
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ments in Loop Aerials, of which the follow-
ing is a specification. '

- "The present inventicn is based on a loop

antenna structure which possesses great ad-
vantages over the ordinary form. The un-
derlying feature of this antenna is that a
multiple turn loop is arranged with its con-
ductors substantially in the surface of a
tore whereby a very compact form of an-
tenna is produced, ‘which nevertheless has
a very low distributed capacity.

In my prior application, Serial No.
607,628, filed December 18, 1922, T hdve
disclosed a loop antenna, the turns of which
are arranged 1n a polygonal helix., While
one form of the present device resembles the
former in that the loop conductor comprises
3 plurality of strands connected in parallel
but spaced from each other except at their
ends, it differs from the prior construction
in that the conductor is arranged on a po-
lygonal tore instead of as a helix. This re-
sults in a great economy of space and sim-
plicity of construction. An antenna of the
present form is also much easier to manipu-
late and of substantially the same electrical
efficiency as the prior type, for the same
amount of wire used.

A simpler type of the tore-shaped loop is
also embodied in one form of the present
invention, wherein a single conductor is
substituted for the composite one.

A process of making the tore-shaped loop
antenna is another feature of the present in-
vention. .

For a fuller understanding of the inven-
tion, reference should be made to the fol
lowing specification descriptive of the pre-
ferred forms of the device, in connection
with the accompanying drawings, where-
in— ‘

Pig. 1 is an elevation of a loop;

Fig. 2 is a fragmentary diagrammatic
detail of part of the loop shown in Fig. 1.
showing the type of winding; -

Fig. 3 is a_diagram of the means used in
winding the loop of Fig. 1;

Tig. 4 is a detail view of a stack of the
spatinig disks as arranged o facilitate the
winding operation,

Fig. 5 shows a modified loop similar to
that shown in Fig. 1 except that & single
conductor is used in place of a composite
one.

Referring first to Figs. 1 and 2, there is
shown an antenna comprising & composite
conductor 1 formed into a multiple turn
loop, and having its ends at binding posts
2 and 3. The composite conductor consists
of a plurality of strands, eight being illus-
trated in the present case, and the loop also
comprises eight turns. The loop is sup-
ported by a plurality of radial arms 4 each
of which is slotted at its inner end as shown
at 5. Screws 6 passing through the slots 5
serve to secure these arms adjustably to the
central hub or disk 7, as shown. = A verti-
cal support or rod 8 journaled at 9 in the
hub 7, as shown, is itself secured to the base
10. A brace 11 is secured to two of the
arms 4, which may be made longer than the'
rest, by means of screws 12 passing through
slots 13. This brace 11 has an aperture 14
fitting the rod 8 loosely, so that the whole
structure may rotate about said rod 8. A
piece of insulation 15 may be provided as a
mounting for the binding posts 2 and 3.

Fach arm 4 has a slot 18 at its outer end.
Supports 16, best shown in Fig. 2, are held
in these slots, by means of screws 17. As
iTlustrated, these supports are circular disks
but the shape is subject to modification
within wide limits. Kach support 16 car-
ries a plurality of conductor holding disks
18, which are secured to the supperts 16
by screws 19. These disks 18 are provided
with a plurality of holes, @, &, ¢, d, ¢, f, g
and %, as shown, to receive the strands of
conductor. In the present form, these holes
are arranged in circular series. Hach disk
18 also has a hole 17® for the screws 19.

1t will be noted that the composite con-
ductor comprises eight strands, each strand
being held in one of the holes in each disk
18. A “cage” is thus formed similar to the
cage of the prior application hereinabove
referred to. This composite conductor
passes successively around the supports, and
when the whole is wound, it will be seen
that the turns of the cage itself form a still
larger “cage.” The strands are ?ranspos;ed
regularly in their courses from disk to disk
and the cage is also transposed ground sup-
ports 16, as best shown in Fig, 2, in 4 simi-
lar manner so that in the finished device all
the strands are substantially symmetrically
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- 18 Lo provide a p}_v}'ahtv of
ire, 20, equal m nhmner to the
number of strands in a *cage,” eight as
shown in Fig. 3. The entire ‘number of
disks 18 1s then assembled as in F ig. 4, with
the wire holes in register but with The screw
recelving holes 21 qucce‘amvely displaced, as
shown, b} dotted lines. The emht strands
arg, then threaded through the whole set of
disks as in Fig. 3. Then the disks 18 are
secured by their serews 17, one at a time, G0
the appropriate suppm’t% 16, whereby the
strands in the “cage” become transposed

preferred
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automatically in the mere operation of wind--

ing the loop.

Referruw now to Fig. 5, there is shown
a simpler t\ pe of loop wherein a smg*le con-
ductor is provided in place of the “cage.”
This figure shows diagrammatically s plu- e
rality {' radial arms 22 supported by a hub
23, ]OIII‘ﬂBHEd on rod 8. Rod 8 is held by
Dase 10, and passes loosely through brace
24 whi Lh is secured to two of the arms 22,
and holds the binding posts 2 and 3. Tach

arm supports disk 25 which is apertured
to. support the conductor 26. This conduc-
tor is dueaded through said apertures, as
shown at 4, j, &, I, m, n, 0, and p, and may
be and pzefe‘t‘ably is, tmnsposed from disk
to disl 2s in the other type.

"While T have disclosed a loop wherein
the conductors are transposed to secure a
high degree of electrical symmetry,
prefer such construction, it will be evident
that, for certain purposes very satisfactory
results may be secured without such trans-
position and the invention is therefore not
to. be considered as limited to the actual
forms disclosed.

What T claim is:—

1. An antenna comprising a conductor
formed into a multiple turn loop. all the
turns of-the loop lying substantially in the
surface of a polvgonal tore.

2. An antennz comprising a composite
conductor formed into a multiple turn loop,
all the turns of the composite conductor as
a whole lying substantially in the surface
of 2 pol; jgon‘ﬂ tore.

3. An antenna compr151n0 -2 conductor
formed into a multiple turn loop, said con—
ductor having each turn disposed uymmeam

. ductor having each “turn cw‘p

and .

face of o
4. An antenna con‘p"zf‘ug &
formed into a multiple tnrn loop,

:
oset

conductor
guid con-
substan-
tially in the sirface of 2 po! },sjmai ove, the
conttuetor itself (‘0mm‘v%mp a plurality of
pzm}’wl strands arranged in a cylindrical
surfae
5. An snbenna comprising &
consisting of a plurality of ¢ uqujdlam“lu par-
allel strands Whlch are successively trans-
posed, satd conductor being formed into a
multiple tien loop w herein the turns are
disposed subbilmtiaily in the surface of a
polvgonal tore and are themselves succes-
sively transposed so as to be distributed
symmetrically over said surface.
8. A loop antenna coraprising & conductor
consisting of a plurality of strands electri-
cally connected n parahel but spaced from
one another, sald conductor as a whole be-
ing formed into a multiple turn coil where-
in all the turns are substantially symmetri-
Calh arranged with respect to one another.
A l@op antenna comprising o composite
hol]ow conductor, said conductor between
its terminals conswtmﬁ of a plurality of
strands each spaced from its neighbors, and

C‘?-

each disposed on a path “}11\,}1 is substqn—,

tially helical with respect to the hollow con-
ductor, said conductor itself being formed
into a hollow assembly wherein all the turns
are spaced symmetrically from their neigh-
bors.

8. A multiple turn loop antenna compris-
ing a support, radial arms carried thereby,
a perforated spacer carried by each arm, the
perforations in each spacer bemg}qubbtaw
tially uniformly spaced in 2 closed curve
and a contductor traversing the spacers in
succession and passing through all the per-
forations in its complete course about the
loop.

9. The process of making a- cage-loop
antenna having perforated spacers for the
conductors constituting the cage, which proe-
ess compn&eq threading the requisite num-
ber of spacers on the mdlmdual conductors
before the winding operation is started.

10. The process of msking a cage-loop
antenna having perforated spacers for the

conductors constituting the cage, said
spacers having aligning means - therein,

which prnces: comprises threadmw the requi-
site number of spacers on the individual con-
ductors with the aligning means progres-
sively turned whereby the cage when as-
sembled will have the conduetors automati-
cally tmnqposed symmetrically.

1n testimony whereof I affix my signature.

' JAMES HARRIS ROGERS.
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