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LINEARLY POLARIZEDMICROWAVE FEED ASSEMBLY 
FOR PARABOLIC ANTENNAS AND THE LIKE 

The present invention relates to a microwave feed assembly 
for parabolic antennas and the like designed for energization 
by a coaxial feeder line and radiation of linearly polarized 
electromagnetic waves. 

In the microwave art, dipole antennae are chiefly used as 
primary radiators for the illumination of parabolic reflectors, 
among other things on account of the low gain factor and 
slight directional effect of the dipole radiator. 

In a well-known dipole antenna of this type energized by a 
coaxial line or feeder having two diametrically opposed lon 
gitudinal slots in its outer conductor, a dipole stub is fitted to 
each of the segments thus formed of the outer conductor. In 
order to couple one of the dipole stubs to the inner conductor 
of the coaxial line, the conductor is connected to the respec 
tive segment through a short-circuiting stub at right angles to 
and disposed at a point of the conductor coincident with the 
bisecting plane of the slots. A splash or reflector disc arranged 
on the side of the slots remote from the input side of the line 
insures that the parabolic reflector is optimally illuminated by 
the dipole radiator. In the case of such an arrangement, a sym 
metrical coupling for the dipole stubs is provided by the effect 
of the half-wave (A12) resonance of the two conductor seg 
ments. 

Such an antenna with pronounced dipole stubs is especially 
suitable for frequencies in the region of 1-4 ge. (gigacycles), 
corresponding to a wave length range 30-7 cm. At higher 
frequencies, or for still shorter wave lengths, for example 6-8 
gc. or about 5-3 cm., respectively, the dipole stubs become 
so small that, regard being had to the dimension of the feeder 
line, it is practically no longer possible to comply with the ex 
isting geometrical and space requirements for the antenna to 
function satisfactorily. On the other hand, the use of dipole 
stubs has heretofore been one of the most simple means for 
the illumination of a parabolic reflector with linearly polarized 
electromagnetic radiation. 
An important object of the present invention is, therefore, 

the provision of an improved dipole antenna of the referred to 
type which is especially, though not limitatively, suitable as a 
primary radiator for the illumination of a parabolic reflector 
with linearly polarized waves by way of a coaxial feeder line, 
without requiring any pronounced dipole stubs, which anten 
na exhibits good radiation and matching properties over a 
relatively wide frequency range and in spite of its relatively 
large dimensions compared with the operating wave length; 
and which is both simple in design and suitable for structural 
embodiment with a parabolic reflector. 
The invention, both as to the foregoing and ancillary objects 

as well as novel aspects thereof, will be better understood 
from the following detailed description of a preferred practi 
cal embodiment, taken in conjunction with the accompanying 
drawing forming part of this specification and in which, 

FIG. 1 is a longitudinal sectional view of a microwave feed 
assembly for parabolic antennas for the radiation of linearly 
polarized waves and embodying the invention; 

FIG. 2 is a sectional view taken on line 2-2 of FIG. ; 
FIG. 3a and 3b show substitute electrical circuits explanato 

ry of the function and operation of the invention; and 
FIGS. 4a-4c further illustrate the formation of a linearly 

polarized radiation field in accordance with the principles of 
the invention. 

Like reference characters denote like parts in the different 
views of the drawing. 
With the foregoing objects in view, the dipole antenna ac 

cording to the invention is characterized generally by the con 
nection of the inner conductor of a slotted coaxial feeder line 
to one of the segments of the outer conductor of said line by 
way of an inductive link or coupling impedance, on the one 
hand, and by the connection of the inner conductor of the line 
to the other segment by way of capacitive link or coupling in 
pedance, respectively, the effective impedance values of these 
couplings being substantially equal and opposite at a mean 
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operating frequency or wave length (AO) in the coupling plane 
which bisects the slots in the outer conductor of the line. Ad 
ditionally, the invention involves the provision of a further 
hollow outer conductor or concentric sleeve surrounding the 
coaxial feeder line at least over the region of its longitudinal 
slots, whereby to provide a second line having an inner con 
ductor formed by the outer conductor of the first line. 
Due to the coupling of the second line by way of the induc 

tive and capacitive links between the inner conductor of the 
first line with the segments of its outer conductor (forming the 
inner conductor of the second line), a TE wave is excited in 
the second line by a TEM wave propagated in the first line 
energized by a suitable source of microwave energy. This TE 
wave exhibiting a substantial cross-field as a result of the 
geometry of the concentric conductors is converted into a 
substantially linearly polarized field suitable for radiation by a 
TEM wave being directly coupled into the second line through 
the slots in the outer conductor of the first line, the width of 
the slots being such as to provide a TEM field in the second 
line substantially cancelling, at or near the radiation aperture 
of the line, the cross-field component of the TE wave being 
radiated, in a manner as will become further apparent from 
the description of the construction and function of the inven 
tion in reference to the drawing. 

Referring to the latter, FIGS. 1 and 2 show a dipole antenna 
and parabolic reflector in longitudinal and transverse section, 
respectively. In the end portion 1 of a coaxial feeder line 2, 
energized by a suitable microwave generator (not shown), 
there are provided two diametrically opposite longitudinal 
slots 3 and 4 having a length equal to half the mean operating 
wave length (Aof2) and subdividing the outer conductor 5 of 
the line into two opposite segments 6 and 7, respectively. The 
inner conductor 8 of the line is linked or coupled via a short 
ing stub 9 to the segment 6 at a point coincident with the 
cross-sectional plane x-x which bisects the slots 3 and 4 and 
which will hereafter be referred to as the coupling plane of the 
line. A short-circuiting disc 10, terminating the end portion 1 
of the line 2 at a distance of five-eighths-seven-eighths of the 
slot length (five-sixteenths-seven-sixteenths of Ao) from the 
coupling plane. X-c, constitutes a composite structural part 
together with the inner conductor 8 and the shorting stub 9. 
Additional coupling elements in the form of stubs or screws 11 
and 12 are fitted in the segments 6 and 7, respectively. The 
screw 11 moreover serves to fasten the stub 9 to the segment 
6. 
An outer cylindrical conductor or sleeve 13 is secured, via a 

thread 14, to the outer conductor 5 of the line 2 and forms, 
together with said conductor a further coaxial line or feeder of 
annular cross section which is terminated at one end, that is, 
adjacent to the outer ends 15 of the slots in the example illus 
trated, by the base 16 of the sleeve acting as a short-circuiting 
disc. The opposite end of the sleeve 13 is extended by an insu 
lating tube 17 terminating in a conical end piece 17'. Line 2 
may be fitted with a suitable impedance matching means 
located ahead of the input-feed ends 19 of the slots 3 and 4 
and consisting, in the example shown of a step or shoulder 19' 
on the inside of the outer conductor 5 and Mofa line section 
between said shoulder and the ends 19 of slots 3 and 4. 
The function and operation of the antenna described in the 

foregoing will be explained with reference to FIGS. 3a, 3b and 
4a-4c. 

FIG. 3a shows an equivalent electric circuit diagram of the 
feeder radiator according to FIGS. 1 and 2. It is assumed that 
the coaxial feeder line 2 up to and including the Mol-4 line sec 
tions has an internal resistance R. The segments 6 and 7 of 
the outer conductor may then be considered as a two-wire 
transmission line 20 short-circuited at a distance of half a 
wave length from the input-feed plane and having its in 
dividual conductors connected to the inner conductor of the 
line at the coupling plane x-x, or at a point one-quarter wave 
length from the input-feed plane, via a coupling inductor L 
and a coupling capacitor C, respectively. The inductance L 
and capacitance C are so chosen that their impedance values 
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ABSTRACT OF THE DISCLOSURE 
A glove for training basketball players to use their 

finger tips to control a basketball including a foam rubber 
member positioned across the palm of the glove adjacent 
the base of the fingers for preventing use of the palm to 
control the ball. The glove has no fingers but includes at 
least one member passing between the base of two adja 
cent fingers for maintaining the glove in position in use 
and includes elastic inserts for providing a maximum of 
freedom of use of the hand with the glove on. 

BACKGROUND OF THE INVENTION 
Field of the invention 

The invention relates to basketball and refers more 
specifically to a training glove for use by basketball play 
ers, particularly in the early years of their contact with 
this sport, constructed to encourage the control of the 
basketball with the finger tips rather than with the palm 
of the hand. 

Description of the prior art 
In the past, basketball has been taught primarily with 

out the use of training glove devices. Without training 
glove devices novice basketball players often fall into 
the habit of attempting to control the basketball with the 
palm of the hand, whereas control of the basketball with 
the finger tips is recognized as the most effective method. 
Wherein training gloves have been used in the teach 

ing of basketball in the past, they have usually consisted 
of gloves having weights or the like attached thereto for 
the purpose of increasing the strength of the players' 
arms. Such gloves do not particularly promote the use 
of finger tip control of a basketball and are usually con 
structed in a manner which restricts freedom of move 
ment of the player's hands which is undesirable. 

SUMMARY OF THE INVENTION 

Therefore, in accordance with the present invention 
there is provided a basketball training glove which in 
cludes a member of flexible elastic material extending 
across the palm thereof adjacent the base of the fingers 
of a player wearing the glove. The resilient flexible mem 
ber protrudes outwardly from the palm of the glove to 
prevent use of the palm in controlling a basketball and 
to thereby promote use of the finger tips for basketball 
control. The glove provided is constructed to permit free 
dom of use of the hand of a player wearing the glove 
and is constructed to remain in a predetermined position 
on a player's hand in use. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a plan view of the back of a basketabll train 

ing glove constructed in accordance with the invention. 
FIG. 2 is a plan view of the palm of the training glove 

illustrated in FIG. 1. 
FIG. 3 is a perspective view of the basketball training 

glove illustrated in FIGS. 1 and 2. 
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DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The basketball training glove 10, illustrated in the 
drawing, includes a back panel 12 and a front or palm 
panel 14. The panels 12 and 14 have no finger portions 
so that in use the fingers 16 of a basketball player extend 
through the end 18 of the glove 10, as shown in FIGS. 
1 and 2. The panels 12 and 14 extend to the wrist 20 of 
a basketball player. 

Panels 12 and 14 are secured together along one side 
by an elastic strip 22. The partial thumb cover 24 is sewn 
to the other side of the panels 12 and 14 and an elastic 
strip 26 is inserted in the thumb cover 24. An additional 
elastic strip 23 is sewn in the palm panel of the glove 10 
adjacent the thumb cover. Thus, maximum freedom of 
movement of the hand is provided within the glove 10. 
The glove 10 does not therefore interfere with the normal 
action of a basketball player while training him to use 
his finger tips to control the basketball. 
The elastic stitching 28 is provided around the wrist 

portion 30 of the glove 10, as shown best in FIGS. 1 and 
2. The elastic stitching 28 in conjunction with the tab 32 
sewn to the palm portion 14 of the glove 10 at one side 
of the slot 34 and the snap 36 operable between the tab 
32 and palm portion 14 of the glove 10 function to pre 
vent slipping of the glove 10 off the hand of a basket 
ball player in use over his fingers 16. 
At least one connecting portion 38 may be provided 

across the end 18 of the glove 10 between the panels 12 
and 14. The connecting member 38 extends between two 
adjacent fingers 16 with the glove 10 in use and prevents 
movement of the glove 10 toward the wrist of a player 
in use. It has been found that only a single connecting 
member 38 is necessary and that if it is positioned be 
tween the little finger and ring finger of a player that 
less interference with the usual movement of the three 
larger fingers most useful in controlling the basketball 
is minimized. 
A resilient elastic member 42 is secured to the palm 

panel 14 of the glove 10 adjacent the end 18 thereof. 
The member 42 may be constructed of foamed material, 
such as a foamed resilient plastic or foamed rubber, and 
as shown extends outwardly from the palm panel 14 a 
distance of, for example, one-half inch. The width of the 
member 42 may be approximately one inch. The length 
of the member 42 is determined by the glove size. The 
member 42 extends substantially across the entire palm 
of the glove. The member 42 may be secured to the palm 
panel 14 of the glove 10 by means of a flap 44 sewn to 
the glove 10 to provide a pocket for the member 42. 
The panels 12 and 14 of the glove 10 may be very light 

flexible leather, vinyl plastic or the like. The elastic strips 
22, 23 and 26 may be of any desired elastic material. The 
member 42 may be constructed of any lightweight flexi 
ble resilient material and as indicated above may be 
foamed rubber or plastic. 

In use, a basketball player having the glove on, as illus 
trated in FIGS. 1 and 2, with the member 42 positioned 
across the palm of the glove at the base of the fingers 
will be forced to use the tips of his fingers to control a 
basketball since the member 42 will prevent the basket 
ball from fully engaging the palm panel 14 of the glove. 
Should the ball engage the member 42, due to the resil 
ience of member 42, the ball will not react materially 
different than it would on engagement of the palm of the 
hand of the basketball player. That is to say, it would 




