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13 Claims. 

This invention relates to directional antennas 
and more particularly to means for rotating the 
Sale. 
The principal object of this invention is to 

provide an improved mechanism for rotating di 
rectional antennas wherein the rotation of the 
antenna, may be remotely controlled, wherein the 
rotative position of the antenna, may be remotely 
indicated, and wherein the radiator of the an 
tenna, may be conductively coupled to the an 
tenna, transmission line in a nanner to permit 
complete or continuous rotation in either direc 
tion of the antenna, and still prevent the occur 
rence of man made noise in the radio either 
during transmission or reception. 
In carrying Out this object of the invention, 

the directional antenna, is rotated in One direc 
tion or another by a reversible electric motor, 
the operation of which is remotely controlled. 
An indicating System, such as a Selsyn or voltage 
divider system, has a transmitter Seisyn or volt 
tage divide positioned in accordance with the 
rotative position of the antenna, and a receiver 
Selsyn or voltage divider controlled thereby for 
remotely indicating the rotative position of the 
antenna. An improved coupling system, includ 
ing rotating collector rings or discs and braided 
Wire collectors engaging the same, conductively 
couples the radiator or antenna to the trans 
mission line leads which permits complete and 
continuous rotation in either clockwise or coun 
ter-clockWise direction. Of the antenna, but still 
keeps the impedance in the leads to the radiator 
Substantially Constant. Noise in the radio, either 
during transmission or reception, due to rota- 35 
tion of the antenna, is Substantially eliminated 
in the rotating Slip rings and braided wire Co 
lectorS due to the large contact area, over ap 
proximately 300 degrees of arc. ' . . . . 

Further objects of the invention, reside in the 
details of construction of the rotating mecha 
nism, Such as the rotative bearing support for 
the antenna, the drive mechanism for the an 
tenna and direction indicating system, the con. 
ductive Coupling and the location and interac 
tion of the component parts of the mechanism. 
Other objects and advantages will become ap 

parent to those skilled in the art upon reference. 
to the accompanying specification, claims, and 
drawings, in Which 

Fig. 1 is a perspective view of the rotary direc 
tional antenna, and the remote control and in 
dicating cabinet; 

Fig. 2 is a Schematic Wiring diagran of the 
remote controlling and indicating system; 
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Fig. 3 is a perspective view looking upwardly at 

the rotating mechanism, 
Fig. 4 is a partial perspective view of the ro 

tating mechanism in inverted position and With 
the bowl or cover removed; 

Fig. 5 is a vertical sectional view through the 
rotating mechanism; . 

Fig. 6 is a sectional view taken substantially 
along the line 6-6 of Fig. 5; 

Fig. 7 is an enlarged sectional view taken along 
the line 7-7 of Fig. 5; and 

Fig. 8 is a sectional view taken along the line 
8-8, of Fig. 7. 

Referring first to Fig. 1, the directional an 
tenna is generally designated at 0 and it is 
rotated in one direction or the other by a rotat 
ing mechanism generally indicated at . The 
antenna and rotating mechanism may be Sup 
ported in the air by a tower generally indicated 
at 2. The remote controlling and indicating 
cabinet, generally designated at 3 controls and 
indicates the rotative position of the antenna 0. 
The directional antenna, to includes a frame 
5 for carrying radiators 6 and , a reflector 
8, and directors 9 and 20, all of which are car 
ried by the frame 5 through insulators 2. The 
frame 5 is suitably secured to the rotating 
mechanism which, in turn, is carried by a 
cradle platform 23 of the tower 2. The tower 

i) may comprise uprights 24 and braces 25. 
The remote indicating and control cabinet 3 

includes a panel 27 cooperating with the pointer 
of a Selsyn or voltage divider receiver unit for 
indicating the rotative position of the antenna 
1. Power is supplied to the indicating and con 
trol cabinet 3 from a source of alternating cur 
rent through an extension cord 28. A switch 29 
renders the electrical system operative, or in 
operative and the switch 30 controls the direction 

40 of rotation of the antenna O. A multi-Wire 
electrical cable 3 extends between the control 
cabinet 3 and the rotating mechanism i. 
Referring now to Figs. 3 and 5, the rotating 

mechanism includes a spider 33 for carrying the 

50 

55 

frame of the antenna, an enclosed frame or done 
34 rotatably mounting the spider 33, a bowl or 
cover 35 for the frame 34, and a carriage or 
cradle 36 mounted within the frame or dome 34 
and supporting the driving mechanism for the 
Spider 33. 
The bowl or cover 35 includes a mounting 

fange 38 provided with holes 39 through 
which bolts or screws may secure the rotating 
mechanism to the cradel support of the tower 2. 
The flange 38 also includes holes 40 by which the 
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bow or cover 35 is secured to the frame or done 
34. The bottom of the bowl or cover 35 is pro 
vided with a boss 4t having an opening 42 to 
permit attaching a receptacle of dehydrating 
material to absorb moisture from SWeating or 
leakage that might occur in the rotating mecha 
nism. The opening 42 may be closed by the 
plug 43 if a dehydrating agent is not used. 
The frame or dome 34 is provided with a flange 

45 mating with the flange 38 of the bowl or cover 
35. A gasket 46 is interposed between the two 
flanges and the flange 45 is provided with holes 
47 and 48 by which the frame 34 and cover 35 
may be secured together and the rotating mecha 
nism mounted on the cradle Support 23 of the 
tower. The frame or dome 34 comprises a hous 
ing portion 50 and a tubular eXtension 5 having 
an inner opening, and bearing surface 52. The 
tubular extension has an annular opening 53 in. 
the internal bearing Surface. The upper edge of 
the tubular extension 5 is tapered to provide a 
tapered bearing surface 54 having an annular 
opening 55 therein. The frame 34 is internally 
provided with bosses 56 to which the carriage 36 
may be fastened by screws. 5. 
The spider 33 is provided with a hub 60 and 

spokes 6 radiating therefrom and terminating 
in a flange. 62. The flange 62 is provided with 
pads having holes 63 for Securing the frame 5 
of the antenna, to the Spider. 
Spider is tapered at 64 to provide a bearing Su 
face and is also provided with a key slot for ac 
connimodating, a key, 68 and a tapped hole for 
accommodating a set screw S. The key 66 and 
set screw 67 secure the hub 60 of the spider 33 to at 
a sleeve 68 which extends downwardly in the 
bearing Surfaces 52 of the tubular extension 5f of 
the frame . An oilless type of bearing 69 is 
interposed between the bearing surfaces 54 and 
64 to provide free rotation of the spider 33 with 
respect to the frame 34. Because of the tapered 
construction as shown, moisture and rain is kept 
Out of the interior of the frame 34. Furthermore, 
this bearing is self centering for the spider 33. 
An insulator is provided with an annular 

opening. T2 for accommodating the upper end of 
the sleeve 68 and is mounted on the hub 60 of the 
Spider With a gasket 73 interposed therebetween. 
The insulator f is provided with a central open 
ing for receiving the upper end of an outer con 
ductor of a coaxial line formed of a hard drawn 
copper tube 74 which forms one of the conduc 
tive paths to the radiator of the antenna. A 
collar 5 is Screw threaded on the end of the 
sleeve 74 and is in electrical connection with a 
lead fitting 6 which in turn is electrically con 
nected by a wire to the radiator 6 of the an 
tenna. 
A Second insulator T is carried by the sleeve. 

4. With a gasket 78 interposed between it and 
the collar 75. The insulator 7 is provided with 
a central opening therethrough to receive the 
inner conductor of a coaxial line formed of a 
Copper rod 79. A weather shield 80 is carried by . . 

33 in one direction or the other. the insulator 77 with a gasket 8 interposed 
therebetween and is held in place on the insu 
lator by a nut 82 screw threadedly mounted 
on the rod 79. A lead fitting 83 is also secured 
to the rod 79 by a nut 84 and the fitting 83. may 
be electrically connected by a wire to the radiator 

of the antenna. The rod 79, therefore, forms 
part of the electrical circuit to the radiator T. 
Both Outer and inner members 74 and 79 of the 
coaxial line are insulated from ground. 
A Worm gear 86 having an annular extension 

87 is Secured to the lower end of the sleeve 68 

5 central screw 

45 within the frame or dome 34. 

4. 
by a key 88 and a set screw 89. A spur gear 9 
for driving the direction indicating transmitter 
is fastened to the under side of the Worm. Wheel 
36 by screws 9. 

5 An insulator 93 having an extension fitting into 
the illower end of the sleeve 68 is provided With 
a slot 94 for receiving the end of the screw 85 
so that the insulator 93 is caused to rotate with 
the sleeve 68 and the worn wheel 36. The in 

?h sulator 93 is provided with extensions 95 in which 
are mounted Studs 95. 
A collector ring or conductor disc 97 is pro 

vided with openings for receiving the extensions 
95 of the insulator 93 and is also provided with a 

threaded opening for Screw 
threadedly receiving the lower end of the coaxial 
outer conductor or sleeve 74. When the sleeve. 
4 is screw threaded into the collector ring or 
Conductor disc 9, the collector ring or conductor 

20 disc 9, the insulator 93, the sleeve 68, and the 
insulator 7 are all held in assembled relation. 
The Sleeve 4 is, therefore, electrically connected 
to the collector ring or conductor disc S. 
An insulator 98 is provided with an extension 

25 fitting, into the coaxial sleeve T4 and is also pro 
vided with a central opening for receiving the 
Coaxial inner conductor or rod 79. Nuts 99, screw 
threaded on the rod 79, hold the insulators 33 
and T in place. 

The hub 60 of the in Insulators foll are carried by the studs 96 for 
Supporting a collector ring or conductor disc 02 
through the agency of screws O3. The collector 
ring or conductor disc O2 is provided with a 
central opening for receiving the lower end of 
the rod 79 and electrical connection between the 
rod. T9 and the collector ring or conductor disc 
O2 is assured by both solder and a nut 64. 
By reason of the above construction the spider 

33, the worm wheel 86, and the collector rings or 
in conductor discs 97 and 02 all operate and ro 

tate as a unit. 
The carriage or cradle plate 36 is provided with 

holes 06 for accommodating the screws 5: 
Whereby the carriage or cradle plate is secured 

The carriage is 
also provided with a central opening of and a 
marginal opening 08 for accommodating the 
operating parts extending therethrough. The 
carriage is also provided with upper oil less type 

60 bearings fo9 and ?o for supporting a worm 
mounted on a shaft. ff2. The worm meshes 
With the Worm gear 86 for causing rotation of the 
latter. The shaft. f2 also carries a spur gear 
3 meshing with a spur gear 4 carried by a 

55 shaft 5 mounted in lower oilless type bearings 
6 and fl. The shaft 5 is also provided with 

a Worm. gear 8 which meshes with a worn 9 
Operated by a reversible electric motor 20. The 
notor may be a 30 horse power, 3-wire series re 

to versible, or an induction motor operating on 110 
volts alternating current and, depending upon 
the circuit connections thereto, may be driven in 
One direction or another for operating through 
the gearing just enumerated to rotate the spider 

Because of the large amount of gear reduction 
utilized, the motor 20 may be of relatively small 
size for providing sufficient power for rotating 
the antenna. The motor 20 is mounted on the 

70 under side of the carriage or cradle plate 36 by 
means of Screws mounted in tapped holes 2 in 
the carriage. 36. d 
A gear 23 carried by the drive shaft A24 of a 

Selsyn, or voltage divider transmitter unit 25 
meshes with the spur gear 90 secured to the worm gear asso that the Seisynoogai Yi 
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transmitter unit 25 is positioned in exact ac 
cordance with the position of the spur gear 99 
and hence in exact accordance with the rotative 
position of the antenna, 0. - 
The conductive couplings to the rotating col 

lector rings of conductor discs 97 and 02 are best 
shown in Figs. 7 and 8. Here the conductor disc 
f02 is provided with an annular groove 30 for 
receiving a braided wire sleeve 3. The braided 
wire sleeve 3 is provided with slits at 32 where 
by a coil spring 33 may be inserted into the 
braided Wire sleeve 3 f at those points. The coil 
spring 33 is provided with hooks 34 located in 
openings 35 in a bracket 36 carried by a Screw 
threaded stud f3, provided with a flange 38; The 
spring 33 holds the bracket 36 against the 
flange 38. The stud 37 is provided with an ex 
tension 39 for receiving the ends of the braided 
wire sleeve f3. The screw threaded stud. 3 is 
provided with an insulator 40 coupling with an 
insulator f4 for securing the stud 37 to a sta 
tionary bracket 42. Nuts 43 and 64 clamp the 
stud and insulators to the bracket 42. A con 
necting lug 46 is secured to the stud 37 by a nut 
47 to provide an electrical connection. 
The ends of the braided Wire sleeves 3 are 

encased in a collar 49 where they engage the ex 
tension 39 and they are soldered to the exten 
sion 39 adjacent the flange 38. The collar 49 
operates to localize the soldering of the braided 
wire sleeves 3 f to the extension 39 at a point 
adjacent the fiange 38 and thereby prevent ex 
cessive solder from flowing along the braided Wire 
with resultant brittleness of the same. In other 
words, this assembly and manner of soldering 
prevents the braided wire sleeves 3 from be 
coming brittle beyond the line 8-8 by reason 
of solder intermingling therein. 
The coil spring 33 maintains the braided wire 

sleeve 3 in firm contact with the major por 
tion of the groove f30 of the conductor disc 02 
and it does so with a uniform force over this 
entire distance whereby good electrical contact is 
at all times maintained between the braided Wire 
sleeve 3 and the conductor disc 2. Because of 
this large surface of contact the resistance be 
tween the braided wire sleeve f3 and the con 
ductor disc fo2 remains substantially constant 
regardless of the rotation of the disc 02 and is 
therefore far Superior to the usual Or conven 
tional commutator or collector arrangement. By 
maintaining the resistance at this point Substan 
tially constant, noise in the radio normally re 
sulting because of change in resistance, is sub 
stantially eliminated. This system which pro 
vides direct connections from the transmission 
line to the antenna permits noise free reception 
when the antenna, is rotating. 
The bracket 42 is secured to the carriage or 

cradle plate 36 by means of screws 50. 
The collector ring or conductor disc 97 is also 

contacted by a braided wire sleeve 52 in the 
same manner as illustrated in Fig. 7 and the 
electrical connection from the braided Wire 
sleeve 52 is made at 53. Wires, suitably spaced 
to maintain proper impedance, extend from the 
electrical terminals 46 and 53 to terminals f is 
and 55 extending through the bowl or cover 35 
and insulated therefrom by insulators 56 and 
57 respectively. The high frequency leads then 
extend from the terminals 56 and 55 to the 
radio apparatus through a transmission line. 
A filter 60 is provided for the motor 20 and 

is suitably mounted on the carriage or cradle 
plate 36. A multiple female connector socket 6 

f 

ii. 
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6 
is also carried by the carriage 36 to which the 
various electrical devices carried by the Carriage 
36 are electrically connected. A male connec 
tor 62 and multiple cable electrically connects 
the terminals of socket 62 to an upper portion 
63 of a multiple electrical male plug. 64 mount 

ed in the bottom of the bowl or cover 35. The 
lower portion of that plug 64 extends outwardly 
from the bowl or cover 35. The multiple cable 
3 connects this lower portion of the connector 
64 to a connector in the remote controlling and 

indicating cabinet 3, which connector. has an 
outer portion 65 and an inner portion f66, as 
diagrammatically illustrated in Fig. 2. 

Located within the control cabinet 3 is a 
Selsyn or voltage divider direction indicator re 
ceiver unit 67 having a pointer cooperating with 
the dial on the panel 27. The dial on the panel 
2 may be illuminated by lamps 68 connected 
across the line wires 28 by conductors to and 
7. Power is transmitted from the line wires 

28 through conductors 2 and 73 to the Selsyn, 
or voltage divider transmitter unit 25. The 
position of the Seisyn or voltage divider receiver 
unit 6 is controlled by the position of the 
Selsyn or voltage divider transmitter unit 25 
by means of conductors 2, 73, 4, 75 and 
76 extending therebetween 
Power is supplied to the reversible electric mo 

tor 2 from the line wires 28 and through the 
reversing switch 30 by means of conductors 7, 
f78 and 79. When the reversing switch 30 is 
in the middle position as shown, the reversible 
motor 20 is deemergized. So that the antenna, re 
mains stationary. When the reversing switch 30 
is noved to one side, the reversible motor opera 
ates in One direction to rotate the antenna, in One 
direction and when it is moved to the opposite 
side, the reversible motor operates in the opposite 
direction. The movement and position of the an 
tenna is transmitted through the Selsyn or volt 
age divider system to the control cabinet 3 to ad 
vise the operator as to the position of the an 
tenna, so that he may properly control the same 
remotely. When the master switch 29 is closed 
the direction indicating System in control cabi 
net 3 immediately shows the direction in which 
the antenna, is pointed, regardless of power no 
tor control Switch 30. 
While for purposes of illustration one form of 

this invention has been disclosed, other forms 
thereof may become apparent to those skilled in 
the art upon reference to this disclosure, and, 
therefore, this invention is to be limited Only 
by the Scope of the appended claims and prior 
art. 

I claim as my invention: 
1. A rotating mechanism for an antenna com 

prising an enclosed frame having an upwardly 
projecting tubular extension, a Spider carrying 
the antenna, a frusto-conical bearing on the 
upper end of the tubular extension for rotatably 
mounting the spider on the tubular extension for 
rotation in a horizontal plane, a reversible motor 
mounted within the enclosed frame, and a driving 
connection between the notor and the Spider 
including a part extending through the tubular 
extension and the bearing. 

2. A rotating mechanism for an antenna, Com 
prising an enclosed frame having an upwardly 
projecting tubular extension, a spider carrying 
the antenna, a frustO-conica bearing . On the 
upper end of the tubular extension for rotatably 
mounting the spider On the tubular extension 
for rotation in a horizontal plane, a sleeve carried 
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by the Spider and extending downwardly through 
the tubular extension and the bearing, a rever 
Sible electric motor mounted within the enclosed 
frame, and gearing between the motor and the 
sleeve. 

3. A rotating mechanism for an antenna con 
prising an enclosed frame having an upwardly 
projecting tubular extension, a spider carrying 
the antenna, and mounted for rotation in a hori 
ZOntal plane on the upper end of the tubular 
extension, a sleeve carried by the Spider and 
extending downwardly through the tubular ex 
tension, a reversible motor mounted within the 
enclosed frame, a driving connection between the 
sleeve and the motor, electrical conductors from 
the antenna, extending downwardly through the 
Sleeve into the enclosed frame, and stationality 
electrical connections in the frame conductively 
coupled to the electrical conductors. 

4. A rotating mechanism for an antenna, coin 
prising an enclosed frane having an upwardly 
projecting tubular extension, a spider carrying 
the antenna, and mounted for rotation in a hori 
ZOntal plane on the upper end of the tubular 
extension, a sleeve carried by the spider and eX 
tending down Wardly through the tubular exten 
Sion, a reversible motor mounted within the 
enclosed frame, a driving connection between he 
sleeve and the notor, insulators adjacent the 
Spider and the Lipper end of the sleeve, coaxia. 
electrical conductors carried by the in Sati's 
extending downwardly through the sleeve into 
the enclosed frame and adaged to be collected 
to the antenna, and stationary electrical coin 
nections in the frame conductively coupied to the 
electrical conductors. 

5. A rotating mechanism for an anteina, CC:-. 
prising, an enclosed frame, a Spider for carrying 
the antenna and mounted for rotation in a hori 
Zontal plane on the upper side of the frame and 
including a part extending downwardly into the 
enclosed frame, a carriage in the frare, a re 
Versible electrical motor carried by the carriage, 
gearing carried by the carriage and coupling the 
notor to the downwardly extending part of the 
Spider, an electrical direction transmitter car 
ried by the carriage and geared to the down 
wardly extending part of the Spider, a multiple 
electric Socket carried by the carriage, electrica 
connections between the Socket and the notor 
and electrical direction transmitter, a raultiple 
electric plug carried by the frame, and a multiple 
electrical cable connecting the Socket and pig. 

6. A rotating mechanism for an antenna, Cons 
prising an enclosed frame, a spider carrying the 
antenna, and Inounted for rotation in a horizontal. 
plane on the upper side of the frame, a sleeve 
carried by the spider and extending downwardly 
into the enclosed frame, a reversible notor 
mounted within the enclosed frane, gearing be 
tween the motor and the sleeve for rotating the 
spider, an electrical conductor carried by the 
spider adapted to be connected to the antenna, 
and extending downwardly through the sleeve 
into the enclosed frane, a conductor disc cair 
ried by the sleeve within the enclosed frame and 
electrically connected to the conductor, a braided 
wire member engaging the periphery of the disc, 
and a stationary electrical connection to the 
braided Wire member. 

7. A rotating mechanism for an antenna, con 
prising an enclosed frame, a spider carrying the 
antenna and mounted for rotation in a horizon 
tall plane on the upper side of the frame, a sleeve 
carried by the spider and extending downwardly 
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8 
into the enclosed frame, a reversible motor 
mounted within the enclosed frame, gearing be 
tween the motor and the sleeve for rotating the 
spider, an electrical conductor carried by the 
spider adapted to be connected to the antenna, 
and extending down Wardly through the Sleeve 
into the enclosed frame, a conductor disc car 
ried by the sleeve within the enclosed frame and 
electrically connected to the conductor, a braided 
wire member around the periphery of the Con 
ductor disc, spring means around the periphery 
of the conductor disc for holding the braided Wire 
member in engagement. With a relatively large 
portion of the periphery of the conductor disc, 
and a stationary electrical connection to the 
braided Wire member. 

8. A rotating mechanism for an antenna, con 
prising an enclosed frame, a spider carrying the 
antenna, and mounted for rotation in a hori 
zontal plane on the upper side of the frame, a 
sleeve carried by the Spider and extending down 
wardly into the enclosed frame, a reversible mo 
tor mounted within the enclosed frame, a gear 
ing between the motor and the sleeve for rotat 
ing the spider, an electrical conductor carried by 
the spider adapted to be connected to the antenna, 
and extending downwardly through the sleeve 
into the enclosed frame, a conductor disc car 
ried by the sleeve within the enclosed frame and 
electrically connected to the conductor, a braided 
wire member engaging the periphery of the con 
ductor disc, a stationary stud within the enclosed 
frame, the ends of the braided wire member en 
gaging the stud, a sleeve around the ends of the 
braided wire member where they engage the Stud, 
and a soldered connection between the stud and 
the ends of the braided wire member. 

9. A rotating mechanism for an antenna, Con 
prising an enclosed frame having an upwardly 
projecting tubular extension, a Spider carrying 
the antenna, bearing and Sealing means inter 
posed between the upper end of the tubular ex 
tension and the Spider for Supporting and mount 
ing the spider for rotation in a horizontal plane 
on the upper end of the tubular extension and 
for sealing the interior of the enclosed fraine, a 
reversible motor mounted within the enclosed 
frame, and a driving connection between the 
notor and the Spider including a part extend 
iing through the tubular extension. 

10. A rotating mechanism for an antenna, COIn 
prising an enclosed frame having an upwardly 
projecting tubular extension, a Spider carrying 
the antenna, bearing and sealing means inter 
posed between the upper end of the tubular ex 
tension and the spider for supporting and mount 
ing the spider for rotation in a horizontal plane 
on the upper end of the tubular extension arid 
for sealing the interior of the enclosed frame, 
a sleeve carried by the Spider and extending 
downwardly through the tubular extension, a 
reversible notor mounted within the enclosed 
frame, and gearing between the motor and the 
sleeve. 

11. A rotating mechanism for an antenna, coin 
prising an enclosed frame having an upWardly 
projecting tubular extension, a Spider carrying 
the antenna, bearing and Sealing means inter 
posed between the upper end of the tubular ex 
tension and the Spider for Supporting and mount 
ing the Spider for rotation in a horizontal plane 
on the upper end of the tubular extension and 
for Sealing the interior of the enclosed frame, a 
carriage mounted Within the enclosed frame, a 
reversible motor mounted on the carriage Within. 
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the enclosed frame, and a driving connection 
between the motor and the Spider including gear 
ing mounted on the carriage and a part extend 
ing through the tubular extension. 

12. A rotating mechanism for an antenna, com 
prising an enclosed frame having an upwardly 
projecting tubular extension, a spider carrying 
the antenna, bearing and Sealing means inter 
posed between the upper end of the tubular ex 
tension and the Spider for Supporting and mount 
ing the Spider for rotation in a horizontal plane 
on the upper end of the tubular extension and 
for Sealing the interior of the enclosed frame, a 
sleeve carried by the spider and extending down 
Wardly through the tubular extension, a carriage 
mounted within the enclosed frame, a reversible 
motor mounted on the carriage within the en 
closed frame, and gearing mounted on the car 
riage between the motor and the sleeve. 

13. A rotating mechanism for an antenna, com 
prising an enclosed frame having an upwardly 
projecting tubular extension, a spider carrying 
the antenna, and having a part extending down 
wardly through the tubular extension into the 
enclosed frame, bearing and Sealing means in 
terposed between the upper end of the tubular 
extension and the Spider for Supporting and 
mounting the spider for rotation in a horizontal 
plane on the upper end of the tubular extension 
and for sealing the interior of the enclosed frame, 
a carriage within the enclosed frame, a re 
versible motor carried by the carriage within the 
enclosed frame, gearing carried by carriage and 
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10 
coupling the motor to the downwardly extend 
ing part of the spider, and an electrical direction 
transmitter carried by the carriage within the 
enclosed frame and geared to the downwardly 
extending part of the Spider. 

MARCUS L. POTTER. 
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