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1

'This invention relates te a directional high-
freguency antenna and particularly to an adjust~ -
able antenna for use in the television Emd other* o

| - Improved light-weight, high-frequency, direc-

high-.frequency radio fields.

In high gnd ultra-high frequency 1&{:110 and

television receivers, it is desirable that the sig-
nal strength of the received signal be as strong.
as possible. The utilization of a tuned, receiving -

antenna, capable of being rotated to any desired

the receiver because the signal strength of the
received s’gnal is greater in proportion to the

stray noises and.interference effect
case of an untuned non-rotatahle antenna.-
- order to provide for a maximum of received signal

~ strength over a band or range of frequencies, it
is desirable to utilize an antenna that may be

selectively tuned to any frequency within-the-op-
erating band .and that may be - directionaily

located for optimum performance gt any -par- 20

ticular frequency. It is also desirable to utilize

. tuned transmitting antennas to provide for a

maximum of radiated power at any given fre-
quency.

The elements of a conventmnal dlrectmnal o8

high-frequency radio or television antennsa are-

normally dimensionally preset or tuned.to. pro-:
maximum received signal strength at a

vide g
predetermined frequency . within the operating

band. These normally preset elements are not- 20

tuned for other frequencies within the operating..
band and, as a result, -the signal strength de-
creases as the operating frequencies move away
from the predetermmed frequency at whlch the
antenna is tuned.. . ~

Many canventmnal antenna systems utlhze a

stacked array to minimize- the loss in signal"
strength at frequencies other than the resonant

ects than in- the

mounting will only provide a ma,mmum slgna,l'
strength in a single direction. |

This invention may be briefly descrlbed as an

tional antenna including means peculiarly adapt-
ed to dimensionally vary the size of the main
receiving element so-as to selectively and accu-

- rately tune to any frequency within an operat-
_ - Ing band of frequencies, and improved and sim-
direction, greatly improves: the performance- of"yp

15
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frequency of the particular gntenna elements. -

However, the stacked array only provides an an- 40
tenna that is turned at several predetermined

frequencies within the operating band and a 1oss
in signal strength occurs at frequencies a,part
from the resonant frequencles 2S determined’ by
the preset dimensions of the antenna elements

Conventional television antennas are nﬂrmaﬂy
mounted in a fixed posmon usually bemg ori-.
ented to provide a maximum of a signal strength .

45

in a given direction. A fixed. mountmg is nof. . 50

unduly objectionable when the television trans-

mitters are all located in a same.general area...
However, when several transmitters are -located--

in different areas, with respect to -azimuth from:

ple means to rotate the antenna in a horizontal
plane., 'The means for varying the dimensions
of the antenna element consist of an improved,
light-weight, simple and inexpensive, driving
mechanism leading 'to increased efficiency,
cheaper and simpler construction and a decrease
of the loading effect on the gntenna.

An object of this invention is to provide an
improved  high-frequency antenns whose main
receiving element may be dimensionally varied
to tune the antenna to any frequency within a
predefermined band of operating -frequencies.

Another. object of this invention is the provi-
sion of an adjustable antenna ut111zmg a, folded:
dipole as the main antenna element,

A further object of this invention is the prow-
sion of an adjustable antenna including an im-~-

- proved mechanism by which -the dimensions of-

the main antenns

element may be remoctely

- varied to provide for selective tuning over a pre-

determined band of operating frequencies.

Another object of this invention is the provi-
sion of an- adjustable antenna including an im-
proved, light-weight, and inexpensive driving
mechanism which nevertheless provides very 1lif- -
tle loading effect on the antenna.

Still another object of the invention is the pro-
vision of an adjustable antenna including an im-:
proved driving mechanism of simple and inex-
pensive construction, whereby the dimensions. of
an antenna element may be dimensionally varied
and whereby the antenna element may be rotated--_

~in the horizontal plane. .

Referring to the drawmgs . S
Fig. 1 is an elevation, partially in sectmn shc:w-
ing. the antenna and- the driving - mechamsm
therefor, | - .
Pig. 2 is a plan Vlew of the housmg ccntammn'.
the driving mechanism; and -
fig. 3 is- a plan view, partially in section, of
the antenna, and 2 portwn of the drlvmg mech&- |
nism. e - _.
Referring to Flgs 1 and 3 there 15 pmwded an.
external - antenna--housing - formed. by s central
porvion 9 and a cover plate portion 39 and hav-

the receiving antenna, an antenna with a fixed g5 ing two horizontal coaxial elongated portions i1
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and 12 extending outwardly therefrom. The two
horizontal coaxial elongated portions {1 and 12
are of a length determined by the band of oper-
ating frequencies for which the antenna is to be
designed. A lack of space on the figures permits

only a Iragmentary showing of the elongated

portions [l and 12, and it should be noted at
this point that the antenna is symmetrical about
its central portion 9. Consequently the follow-
ing description, which will relate to the structire
on one side of the czntral portion 9, is to be
interpreted as includng similar elements on the
right hand portion of the central portion 9. The

elongated portions {{ and {2 are shaped to pro-

vide internal guiding chambers such as that illus-

trated at 13 in Fig. 3. Contained within the elon-

10

15

gated portions (1l and 12 and defining a portion
of the guiding chambers are guiding segments

‘such as {4 in the guiding chamber 3. This guid-
ing segment {4 is secured to the central housing
portion 9 and is spaced from the upper and lower
surfaces of the horizontal, elongated portions ||
and 12 as at 16 and 17, *

- The external anienna housing, eompr;ising the
central portion 2, the cover plate 38, the elongated

portions I and {2, and the guiding segment (4, is

- preferably molded or ccastructed from a non-
conducting, light-weight, weather-resistant plas-
- tic, such as a suitable vinyl or polyester type of
plastic.

Disposed within the horizontal, coaxial, elon-
gated portions 11 and {2 is the main receiving ele-
ment. The presently preferred embodiment of
the main receiving element, as illustrated in the
-drawings, i1s a folded dipole of flexible conduct-
ing material, such as a suitable metallic tape {8.
- This metallic tape is preferably secured to the

housing at a central point such as 9 (see Fig, 3)
by any suitanle means such as the screws 20 and
2. The tape 18 is disposed in the space {T be-
tween the guiding segment 14 and the surface of
-the elongated portion 1f and extends outwardly
into the guiding chamber {38. In the guiding
chambers the tape, being of a flexible character

is arcuately turned and extended inwardly ad- -

jacent to the surface of the guiding segment 14
in the space 16 where it is passed over the driv-
ing members such as the pawls 41, 48, 4% and 50,
and the unextended portions retained in cociled

array in the cylindrical tape receptacles sueh as :

the storage bins 65 and B66.

‘The metallic tape |8 utilized to form the felded_
dipole may be suitably formed from a flexible
strip of steel or other suitable material, such as

beryllium copper, similar in characteristics to

the tapes used in metallic rulers and measuring
devices. The tape should be sufficiently flexible
and resilient to permit an arcuate turning back
upon itself as at 24 in Fig. 3. In addition the tape
should be such that it rests in compressive sliding
contact against the surfaces forming the guiding
chamber 13 in the horizontal elongated portion
[l and its corresponding member formed by the
horizontal elongated portion 12.
found that a narrow steel or beryllium copper
strip of approximately .005-.007 inch in thick-
ness possesses suitable eharectemstms for oper-
ational use.

As 1llustrated in Fig. 1, the tape (8 contains a
series of equally spaced perforations 22 to per-
mit the engagment of the tape 18 by the pawls
a1, 48, 49 and 50. In the presently preferred em-
bodiment of the invention as illustrated in the
drawings, the perforations 22 are centrally dis-
posed on the tape 18, however, the perforations

It has been-

20

25

22

- & reversible electric motor 27.

could be disposed adjacent to either edge of the

tape. The series of perforations 22 terminate at
each end in a perforation of greater length such
as that at 23 on Fig. 1. The terminal perfora-
tions 23 should be approximately three times the
length of the intermediate spaced perforations
The reason for utilizing the enlarged ter-
minal perforatmns 23 will be explained at a leter |
point in the specification.

Included in the antenna construction is an im-
proved drive mechanism peculiarly sdapted to an
antenna drive, requiring a simple, light-weight
and inexpensive construction. This peculiarly
adaptable drive mecha,msm will now be descrlbed :
in detail. |

Referring now to Flgs 1 and 2, the driving
mechanism for dimensionally varying the length
of metallic tape 18 contained within the guid-
ing chamber {3 and its corresponding member
on the other side of the central housing portion 8,
is contained within a separate and -adiacent
housing 28, The housing 26 may be constructed
of any suitable light-weight, weather-resistant
material. Contained within the housing 26 is a
prime movey, which, in presently preferred em-
bodiment illustrated in the drawings, is shown as
This motor 27
should be of a type that permits rapid starting

'.,

-~ and stopping. The motor 27 is mounted in the

30
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housing 26 by suitable mounting members such as
the sleeves 25a and 25b encompassing the mount-
ing bolts 25¢ and 25d. |
Mounted on the shaft 2Ta of the motor 27 is 5
driving pinion 28. The pinion 28 meshes with and
drives a gear 29 mounted on a shaft 30. The
shaft 30 is encompassed at its cpposite end by a
solenoid 31 and is supported by a bearing mounted
in the solenoid and generally designated at 22.
The solenoid 31 is supported by the bearing plate
3la. Loosely mounted on and free to rotate about
the shaft 30 is a driving worm 34.  When the
solenoid 31 is energized, the clutch member 32 and
the integral sleeve 33 which encircles the shaft
30 and extends downwardly into the solenoid 31
which may be splined to the shaft 38 for rotation
with it, moves along the shaft 38 and engages
the driving worm 34. The driving worm 34 is
thus connected to the rotating shaft 39 throusgh
the clutch member 33 and rotates therewith.
The clutch member 33 is provided with projec-
tions such as 33a¢ which engage corresponding de-

~ pressions such as 34¢ in the driving worm 24.

et
i |

The driving worm 34 meshes with and drives a
worm gear 35 securely mounted on an enlarged
portlon 371 of a shaft 36. The enlarged lower
portion 37 of the shaft 36 is rotatably mounted in

- lower portions of the housing 26, and the end of

f0

the shaft 37T is seated in a IGW-fI’ICtIOII bearing
such as the ball bearing 38. Through the above-
described gear train, any rotation of the reversible
motor 27 results in a rotation of the shaft 36
whenever the solenoid is energized and the clutch

“member 33 is in engagement with the driving

worm 34.

The upper end of uhe shaft 36 is rotatahly
mounted in a cover plate 39 which forms sz part
of the main antenna housing. Spaced inwardly
from the end of the shaft 36 is a driving pin 40
which engages a key slot 41 in the gear 42 Rota-
tion of the shaft 36 causes the driving pin 40 to
engage and rotate the gear 42 in a corresponding
direction. The gear 42 engages and counter-
rotates a companion gear 43 of similar size and
shape. The gear 43 is mounted on a stub shaft

75 44, one end of which is rotatably mounted in and
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supported by the cover element 39. By the
gbove-described gearing arrangement any rota.-"_
tion of the shaft 36 results in an equivalent

counterratatmn of the shaft 44. Also mounted

on the shaft 3% and adJacent to the gear 42 is
an eccentric 45 having a circular periphery |
Similarly mounted admcent to the gear 43 is a."
second eccentric 46 of similar shape and size.

The eccentrics 45 and 46 are secured to the shafts
35 and 44 and, if so desired, may be cast integral

with the gears 42 and 43. Mounted on the eccen-

tric 45 is a pushing pawl 47 and an adjacent

6

~and 44 and compressively disposed between the

stop collars 52, 54 and the gears 42 and 43 re-
spectively are spring membets 51 and 53. These
spring members are normally under compression
and press the gears 42 and 43 and the adjacent

- eccentrics 4% and 46 bearing the pawls 47 through |

10 .

pulling pawl 48. The pawls are mounted on the

circular periphery of the eccentries with a fric-

tional fit which will permit relative movement

between the eccentric and. the pawl if the pawl
is restrained in its normal movement. The ec-
centric 45 is shaped to provide a reclprocatlng._
movement to the ends of the pawls 47 and 48,

The end of the pushing pawl 47 is shaped to
present a steep portion 60 to the edge of a per-

foration on the tape on the outwardly moving
Adjacent therefto is a slanting -
portion 59 which will slide over the edges of the
perforations on the tape on the return stroke of

pushing stroke.

- the pushing pawl 41 without imparting move-
ment to the metallic tape 8.

The shaft 44 and the eccentric 46 mounted :

thereon alsoc mount a pushing pawl 49 and 3

pulling pawl 56 of a construction and mounting
similar to the pawls 471 and 48. The configura-
tion of the pulling pawl 50 and also the configura-
tion of the corresponding pawl 48 mounted on
the shaft 36 is clearly illustrated in Fig. 3. - The
end of the pulling pawl 50, which engages the
tape (8, is shaped to present a gently sloping

portion 63 to the edges of the perforations on the -
This sloping portion

outwardly moving stroke,
63 will slide over the perforations on the tape I8
without imparting movement thereto. Adjacent
the gently sloping portion 83 is the engaging edge

20

29

30

39 -

90 against the abutting surface 671 of the cover
element 39. The resultant compression of the
springs 51 and 53 results in a frictional surface
contact between the pawls adjacently mounted on
each of the eccentrics such as, for example, the
pawls 47 and 48 on the eccentric 45. |

Referring now particularly to Fig. 3, the Se-
lective positioning action of the above described
spring members 51 and 53 will be described in

. detail.

If the shaft 36 is rotated in a counterclock-
wise direction, the shaft 44, geared thereto, is
counterrotated in a clockwise direction. The
rotation of the shaft 38 in a counterclockwise
direction causes the pawl 47, due to ifs frictional
mounting and the effect of the spring loading de-
scribed above, to move in a counterclockwise di-
rection out of engagement with the tape (8. This-
counterclockwise movement of the pawl 41 will
be arrested by the stop pin 55 profruding from
the housing 9. In addition, the counterclock-
wise rotation of the shaft 3% will cause the pawl
48 to move in the same direction. The pawl 48
thus moves into engagement with the metallic

tape 18 coincidentally with the movement of the

pawl 47 out of engagement with the metallic tape
18. As the shaft 26 rotates in a counterclock-
wise direction, the shaft 44 is counterrotated and
thus turned in a clockwise direction. The clock-

* wise rotation of the shaft 44 turns the pawl 49 so

40

64 which engages the edges of the perforations

on the inwardly moving stroke and imparts
movement to the tape. As the gripping portion
64 engages the edge of the perforations in tape
I8 on each return stroke, the metallic tape will
be withdrawn from the guiding chamber 13 in

an amount equal to the length of the stroke of

the pulling pawls 48 and 50.

‘The enlarged perforations on the tape, such as
23, limit the feeding action in advancing and re-
tarding the antenna elements. The elongated
perforations permit the pawls to move in their
normal path but offer no engaging surface or
1e}dge and thus terminate the movement of the

ape.
- It should be noted that the pushing and pull-
ing pawls must be mounted so that the tape en-
gaging ends are disposed in a straight line,
While this may be accomplished by providing a
suitable offset mounting for each of the pulling

4o

50

as to remove it from engagement with the tape
18. The clockwise movement of the pawl 49 is
terminated by the stop pin 51 protruding from
the housing 8. The clockwise rotation of the
shaft 44 also moves the pawl 59 intc engagement
with the tape {8 coincidentally with the move-
ment of the pawl 49 out of engagement with the
tape., Summarizing the above, it is seen that g
counterclockwise rotation of the shafi 35 effec-
tively disengages both pushing pawls, i. e. pawls
47 and 43, from operative engagement with the

tape and coincidentally moves both pulling pawls,

1. e. pawls .58 and 48, into operative engagement
with the tape 18.

In a similar manner, a clockwise rotation of
the shaft 38 will disengage both pulling pa,wls

- 1e. pawls 48 and 50, from engasgement with the

b5

60

pawls or by forming each of the pulling pawis

with a suitable bend in its arm to accomplish the
desired positioning, the presently preferred em-
bodiment, as shown in the drawings, consists in

off -setling the tapes (8 a dlstance equal to the
width of a pawl.

65

Tncluded in the antenna, drive mechamsm is a

construction to selectively position both pushing
rawls or both pulling pawls in operative engage-

ment with the perforations on the antenna ele-
ment.

The selective positioning means includes the
stop collars 52 and 54 mounted on the shafts 35
and 44 respectively. Encompassing the shafts 36

70

5

metallic tape {8 coincidentally with the engage-
ment of both pushing pawls, ie., pawls 47 and 48§
thereto. The stop pins 58 an-ﬂ. 58 will limit the
movement of the pulling pawls 58 and 48. |

The presently preferred drive mechanism de-
scribed above is peculiarly adantzd to its inelu-
sion as an integral part of an adjustable an-
tenna due to its simplicity, efficient overation
and simple and inexpensive construction.

The pawls 47 through 58 may be suitably con-

structed of any sirong, rigid, licht-weight, non-

conducting material and conveniently may be
punched from a suitable pressed-fibre board or
similar material. It should be noted that as
these pawls are preferably constructed of ma-

terial having suitable insulating qualities, isola-
tion of the antenna tape from the remainder of

the antenna drive mechanism offers no insula-
tion prnblems In addition, the gears and ec-
centrics together with the shafts 36 and 44 may

also, if desired, be made of a suitable light-weight
plastlc




Included ‘in ‘the “housing 9 and disposed ad-
jacent to ‘the pawls 47T through 59, are the tape .

receptacles provided to contain the unexténded

portions of the metallic tape 18 in a compact

coiled arrey - In the presently preferred embodi-

ment as illustrated in the drawings, a simple,
efficient, and light-weight tonstruction is ém-

ployed utilizing no moving parts. There is pro—

vided two cylindrical tape receptacles 65 and 66
10

of a depth determmed by the width of metall"lo
tape utilized for the antenna element.” Mounted
on the inner perlphery of the oylmdrlcsl tape

receptacles 65 and §6 are a plurality of 1nwardly__
The spring

are 15

disposed sprmg members; such as 68,
members 68 are roughly S-shaped and
“mounted in the receptacles 65 and 66 so as to

present an arcuate surface to the moving tape
{8. These members £8 may be sultsbly punehed'
from a utnp of sprms steel and said strlp may

be mounted on the inner periphery of said recep-
tacles 65 and 66 so that the members 68 engage

the tape adjacent the perforations to form the

unextended portions of the metallic tape (8 into
As the length of the antenna dis-

2 t1ght coil.
posed within the elongated guiding chambers 1|

and
in the 1eeeptse1es 65 and 66 will be increased.

{12 is shortened, the diameter of the eoﬂs'

20

25

The increase in width of the coil Presses agemst' :

the tension of the spring members 68 and moves
the free ends of said members to a position closer

to the periphery of the cylindrical tape recep-
As the diameter of the coil

tacles 65 and 66.
in the ‘receptacles decreases, the ohsraotemstms

of the spring members 68 maintain a tightly
wound- coil.

While sprmg tensioned reels may be used if
desired, the presently preferred and above-de-
scribed coil mechanism hss the advantages of

licht-weight and efficient operation due to a lack

of moving parts and is peculiarly adapted to an
antenng structure of the type deseribed.
Integrally assoelated with the antenna drive

mechanism is an improved means for rotating
The lower

housing 26 is provided with suitable mountmg |

the antenna in the horizontal plane.

brackets 10 for mounting the dntenna on- a, pole

or other suitable mount.
The motm 271, described in detail ebove, is

35

40

utilized to ploude necessary power for rotating ~

the antenna in the horizontal plene As de-
seribed above, the pinion 28 mounted on the

60

shaft 2T—a of the motor 27 engages and ro-

tates the gear 29 mounted on the shaft 39.

Mounted adjacent the gear 29 on the shaft 30 is -
55

a pinion Tl. The pinion T1 engages and. drives
a2 gear 12 mounted on a separate shaft 13. The
shaft 13 is supported in a bearing mounting by

' the solenoid assembly 14 which in turn is

mounted on the bearing plate 31a. Mounted on
the shaft 73 in non-rotative engagement is a
driving worm 15 which is thus free to turn rela-
tive to the shaft. Adjacent the driving worm

60

1% 1s a cluteh plate 16, having projections there-

on such as Tbg, which is slidably mounted to-
gether Wlth a plane member 16b which encircles
the shaft 13 and extends downwardly into the
solencid T4, on the shaft T3 and turns there-

with. The clutch plate 16 and the plane 165

65

are responsive to energization of the solenoid

assembly 14, and when said solenoid assembly

70

14 is energlzed the cluteh plate 76 moves along
the shaft 13 and the projections 16¢ thereon en- -
gage corresponding depressions 15¢ on the driv-

ing worm 715 and rotates said worm 75 in con—-
junction with the shaft 73. The. driving worm

75

- 19.

and rotstebly encompasses the shaft 36.

81,

15 is in contmual engegement w1th a large |

- worm gear 11.°

The worm gesr 11 is securely and non-ro-
ts,tably mounted on the hub 78 by a lookmg pin
The hub 18 is mtegrelly formed by the an<
tenna housing § which extends downwardly into
the non-rotatmb drlve mechanism housing 26
The
hub 18 is su13ported in part by the gear 35 but
rotates 11:1de1:;e1:1'.denﬂyr therefrom. The antenns
housmg 9, together with the horlzontal elongsted'
portlons II and IZ eontammg the entenno ele-
ment, is rotated in the hormontel ple,ne by the
drlvmg action of the worm 15 engaging the worm.
gear 11, The actus,tlon of .thé olutch plate 76
by the energization of the solenoid 74 provides
a slmple and eﬂ'ectwe control for anteéenna ro-
tation.

In or der to prevent undue thStlIlg of the elec-
trical leads (not shown) to the motor 27 and to
the antenna elements,’ mezms are ineluded to pY e~

vent rotetlen of the entenns, heyond a 360° swing.

Mounted on the large worm gear 17 is a protrud-
ing pin 30 Whmh engages snd trips a hzmt switch
The limit switch 81 is mounted on a cover
plate 82 closing the upper poltlons of the lower
housing 26. The limit smteh 81 is suitably. con-
nected to the motor 21 to reverse the direction of
rotatzon When tllpped C

The cover plate 82 is prov'lded Wlth a flanged
portion 83 which encircles the upper eﬂlerged'
oylmdmeal portion 84 of the rotateble hub 78.
The joint hetween the cover plate 82 and the
upper enlerged eyhndrleel portion 84 of the ro-
tatable hub 78 is covered by a flexible water-
proof sleeve such as 85 mounted on the hub 73
as at 86. ’

In s,eeordanee with the DI'OVISIOIIS of the patent
statutes, I have herein described the prmelple of
operatlon of this invention, together with the ele-
ments which I now consider the hest embodiments -
thereof, but I desire to have it understood thet
the structure disclosed is 01'1135r 111ustrst1we e“ld
the invention can be oarrled out by other means.
Also, Whﬂe it is deSIgned to use the various fea-
tures and elements in the oomblnetlons end rela-

tions describéd, some of these may be dltered and

modified without mterfermg with the more gen-

eral results outlined and the invention extends to

such use within the scope of the sppended claims: -
What is claimed is as follows: |

1. An adJusts.ble hle‘h-frequency antenna,

- comprising guiding means shaped to provide two

elongated guiding chambers for an expansible

_folded dipole antenna element, said elongated

ulding chambers defining a loop-shaped path

fol said dipole having an extent representing a -

position of mammum remoteness for the end of

the folded dlpole an expensﬂale folded dipole of - '

flexible, eonductmg tape havmg a series of spaced
perforetlons thereon dlSposed in U-shepe and in
compressive shdmg contact with the surfaces of
the guiding chambers, said ﬂex1b1e tape secured
to the gu1dmg Imeans mtermedmte the elongated
guiding chambers, snd means for advancing suc-
cessive portions of the tape remote from the turn
of the U thereof, into and out of the guiding

chambers, to elongate and shorten, correspond-

mgly, the U-shaped extent of the member in the
guiding ehe,mbers mcludmg, a drive housing
member, a “Yeversible electric motor contained
within said_ drive housing, a first drive shaft
gesred ‘to ‘and rotsted by said’ motor, a second .
drive shaft geared to said first drive shaft and
counterirotated-thereby “a pushing pawl and a
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pulling pawl eccentrically mounted on each of
said shafts and positioned tc engage the perfora-
tions on said tape, lcading means responsive to
one direction of rotation of said first shaft to se-
lectively position both pushing pawls in operative
engagement with the perforations on said tape
and responsive to the other direction of rotation
of said first shaft to selectively position both
pulling pawls in operative engagement Wlth the
perioraticns on said tape. a |

2. An  adjustable high-frequency antenna,
comprising, rotatable guiding means shaped to
provide two elongated guiding chambers for an

10

expansible folded dinole antenna element, said

elongated guiding chambers deﬁmng & Ioep-
shaped path for said dipole having an extent rep-

resenting a position of maximum remoteness

for the end of the folded dipole, an expansible
folded dipole of flexible, conducting tape having
a series of spaced perforations thereon, the first
and last perforations of said series being of
greater length than the intermediate perfora-
tions, said folded dipole being disposed in U-
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shape and in compressive sliding contact with

the surfaces of the guiding chambpers, said flex-

ible tape secured to the guiding means mterme-_

diate the elongated guiding chambers, means for
advanecing sucecessive portions of the tape remote
from the turn of the U therect, into and out of
the guiding chambers, to elongate and shorten,
correspondingly, the U-shaped extent of the
member in the guiding chambkers, including, a
reversible prime mever a, ﬁrst drive shaft ro-

o5
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tated by said prime mover, an admcent second |

drive shafi geared to said ﬁrst drive shaft and
counterrctated thereby, a pushing pawl and a
pulling pawl eccentrically mounted on each of
said shaits and positioned te engage the pcrfora,—
tions on said tape, said pushing and pulling pawls
being mounted on eccentrics shaped to cause the
ends of said pawils to reciprocate along a prede—
termined path, spring leading means responsive
to one direction of rotation of said first shaft to
selectively position both pushmg pawls iIn opera-
- tive engagement with- the perforations on said
tape, whereby said pushmg pawls engage succes-
sive perforations on said tape and advance said
tape into the elcngated guiding chambers, and re-
sponsive to the other direction of rotation of said
first shaft to selectively position both pulling
pawls in operative engagement with the perfora-
tions on said tape, whereby said pawls engage
said perforations on said tape and retract said
tape from said guiding chambers.

3. The adjustable antenna in accordance with

claim 2, mcmdm means for rotating the an-
tenna e]ement in the horlzonta,l plane, compris-
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ing, a thlrd sha‘rt geared to and rotated by said

prime mover, gearing means secured {o said
rotatable guiding means anhd rotated by said third
shaft, and solenoid actuated cluteching means in-
termediate  said third shaft and said 'Iji'ima
IMOVEY.,

4. The adjustable antenna in accordance with

claim 2, including, means for storing the un-

extendad portions of said flexible tape, compris-
ing, a pajr of cylindrical receptacles contained

within said guiding means, a plurality of in-

wardly extending spring members mounted on
the peripheries of said eylindrical receptacles and
positioned to maintain the unextended portions
of =aid flexible tape In cciled array.

5. An adjustable high-frequency antenna
comprising a rotatable antenna housing mem-
ber of non-conducting material shaped to pro-
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vide two coaxial elongated, gmdlng chambers

for an expansible folded dipole antenna element,
sald elongated guiding chambers defining a loop-
shaped path for said dipole having an extent
representing a position of maximum remote-
ness for the end of the folded dipole, an ex-
pansible - folded dipole of flexible, conducting
tape having a series of spaced perforations there-
on disposed in U-shape and in compressive slid-
ing contact with the surfaces of the guiding
chambers, said flexible tape secured to the an-

- tenna housing membper intermediate the elon-

gated guiding chambers, means for advancing

successive portions of the tape remote from the

turn of the U thereof, into and out of the guid-
ing chambers, to elongate and. shorten, corre-
spondingly, the U-shape extent of the member
in the guiding chambers, comprising, a non-ro-
tatable housing member, a reversible electric
motor contained within said non-rotatable hous-
ing, a first drive shaft geared to and rotated by
said motor, solenoid actuated clutch means in-
termediate said motor and said first drive shaft
to control the rotation of said first shaft, a sec-
ond drive shaft geared to said first drive shaft
and counterrotated thereby, a pushing pawl and
a pulling pawl eccentrically mounted on each of
said shafts and positioned to engage the perfo-
rations on said tape, loading means responsive
to one direction of rotation of said first shaft
to selectively position both pushing pawls in op-
erative engagement with perforations on said
tape and responsive to the other direction of ro-
tation of said first shaft to selectively position
both pulling pawls in overative engagement with
the perforations on said tape. and means for ro-
tatlng the antenna in a horizontal plane. includ-

ing a third shaft within said non-rotatable hous-

ing member geared to and rotated by =aid revers-
ible electrical motor, second solencid actuated
clutching means intermediate said motor and
said third drive shaft to control the rotation of
said third shaft, a gear mounted on sa‘d rotat-
able antenna housing member responsive to ro-
tation of said third shaft whereby said antenna
housing is rotated in the horizontal plane.

6. An adjustable high-freguency antenns
comprisine a rotatable antenna housing member.
of non-conducting material shaped to provide.
two coaxial elongated guiding chambers for a
divole antenna element, said elongated guiding
chambers defining a path for <aid dipole having
an extent reprecenting a pocition of maximum
remoteness for the end of the dipole, a dipole
of flexible conducting tape having a series of
spaced perforations thereon disposed within the
gilidine echambers, means for advancing succes-
sive portions of the tape remote from the ends
thereof, into and out of the guiding chambers,
to elongate and shorten, corresvondingly, the
extent of the member in the guiding chambers,
including, a non-rotatable housing member, a
reversible electric motor contained therein. g first
drive shaft geared to and rotated by said mo-
tor, a second drive shaft geared to said first
drive shaft and counterrofated thereby, a push-
ing pawl and a pulling pawl eccentrically mount-
ed on each of said shafts and positioned to en-
cage the perforations on said tape, loading means
responsive teo one direction of rotation of said first
shaft to selectively position bkoth pushing pnawls
in operative engagement with perforaticns on
sald tape and responsive to the other direction
of rotation of said first shaft to selectively posi-
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:t101’1 both pulling pawls. in operetlve engagement
with J:he perforations .on sa1d tape.
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7. The admsta,ble entenne in accordiance Wlth |

claim 6 including, means. for rotating the an-
tenna, element in the. hor1zonta.l plane, compris-
ing, a third shaft geared to and rotated by said

motor, gearing means secured to said. rotatable

antenna housing member end roteted by said
 third shaft, and means for seleotlvely engaging
said third shaft and said gearing means. |

8. The adjusteble antenne. in accordance with
olalm 6, including, means for storing the unex-
tended -portions of said flexible tape, compris-
ing, a pair of oylmdrloel receptacles contained
Wlthln said entenna housmg member, a plurality
of 1nwe.rd1y extendlng spring members mounted
on the perlphemee of said cylmdneel receptacles
and positioned to memtam the unextended por-
tions of said flexible tape in coiled array.

9. An edjusteble high frequency . antenna,
comprising, an antenna houemg member.of non-
conductmg meterle,l shaped. to provide two co-
axial, elongated, guIdmg chambers for a. dipole
antenna element, an expansible dipole of flex-
1b1e conducting tape having a series of spaced
perforetlons thereon disposed within said guid-
ing ohembers means . for edvenomg successive
port1ons of the te.pe remote from the ends there-
of, into and out of the gmdmg chambers, to
elongate and shorten conespondmgly the éex-
tent of the element in the gmdmg oh&mbels in-
cluding, a reversible motor a pair of antenna,
“advancing elements to engage and intermittently
advance said tape into said guiding chambers,

a pair of antenna withdrawing elements to en- :
gage and mtermlttently withdraw said tepe from

said gmdmg chambers, geermg means interme-
diate Said antenna, edvenomg end withdrawing
elements and said motor and means to selec-
tively position said antenna advanomg and
withdrawing elements in operative engegement
with the perforations on said tape. -
- 10. The adjustable antenna in eocordenoe
with claim 9 including, means responsive to said
reversible motor to rotate the antenna m the
horizontal plane.

11. An adjustable hlgh frequency entenna,
comprising, a rotatable antenna housing member
. of non-conducting material shaped to provide
two coaxial, elongated, guiding chambers for an
expansible folded dipole antenna element, said

elongated guiding chambers defining a loop~

shaped path for said dipole having an extent rep-
resenting a position of maximum remoteness for
the end of the folded dipole, an expansible folded

dlpole of flexible, conducting tape having a series v
of spaced perforations thereon, the first and last

perforations of said series being of greater length
than the mtermedlete perforations, said folded
dipole being. d1sposed in U-shape and in com-

pressive sliding contact with the surfaces of the

guiding chambers, said. flexible tape secured to
the .antenna housing member intermediate the
elongated guiding. chambers, means for advanc-
ing  successive . portions .of the tape remote from
the turn of the.U thereof,
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guiding chambers, to elongate and shorten, cor-
respondingly, the U-shaped extent of the mem-
ber in the guiding chambers, including, a
rotatable housmg enclosing  the lower portlon of
said rotatable antenna housing member, a re-
versible motor contained within said non-ro-
tatable housing, a pair of antenna advancing ele-
ments Yo engage said perforations and inter-
mittently "advance said tape into said guiding
chambers, a pair of antenng withdrawing ele-
ments to engage said perforations and intermit-
tently withdraw said tape from said guiding
chambers, gearing means intermediate said an-
tenna advancing and withdrawing elements and
said motor, means to selectively position said
antenna advancing and withdrawing elements in
operative engagement with the perforations on

said tape, and means to rotate the antenns in

the hor1zontel plane, comprising, gearing means
secured to sald rotatable antenna housing
member, means intermediate said gearing means
and said reversible motor including selective
clutehmg means to. meohemcelly link said gear-
ing means with said reversible motor.

12. An adjustable high frequency antenna,
compnemg guiding means for an antenna ele-
ment, an expansible antenna element of flexible

| oonductmg lape having a series of spaced perfo-
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rations thereon contained W1th111 said guiding
means, means for edvancmg sunoesswe portions

 of the tape into and out of the guiding means,
- to elongate and shorten correspondingly, the

extent of the element in the guiding means, in-
cludmg, drwmg means, an anténna advancing -
element responsive to SELId driving means to en-
gage and mtermlttently advance said tape into
the guiding means, an antenna withdrawing ele-

“ment responsive to said drwmg means to engage
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and mterm1ttently W1thdrew said t:—:—tpe from said
guiding means, gearing means mtermedmte said
driving means and seld antenna, advenomg and

withdrawing elements, means to seleotwely POSsi-

tion said antenna advanomg and withdrawing
elements in operative engegement with the
perforations on said tape, and means responsive

.- to said driving means for rotating said antenna
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into and out of the ¢

in the horlzontel plane.
WALTER J SMITH JR.
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