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9 Claims. 

This invention relates generally to the class of 
radiant energy and pertains particularly to im 
provements in beam radio antennae as used for 
transmission and reception of radio signals. 
In the transmission and reception of radio 

Signals, use is frequently made of antenna, struc 
tures which are mounted to be rotated in a hori 

... Zontal plane for the purpose of disposing the 
metal units of the structure from which the elec 

10 tric Waves are sent out or upon Which such Waves 
are picked up, in the most advantageous position 
for receiving the Waves or for sending them into 
the air in a desired direction. At the present 
time various means are employed for turning or 

ls rotating such antennae, as by the use of electric 
motors or hand-controlled gear trains, but in all 
Such structures the control, means for turning 
the antenna must be placed in relatively close 
proximity to the base of the mast on which the 

20 antenna, is supported, with the result that such 
mechanism is more or less exposed to the ele 
ments and in addition, the area surrounding the 
base of the mast has electric wires or mechanical 
elements extended therethrough for the control 

25 of the mechanism, with the result that such area 
is made unsightly by wires or other apparatus as 
Well as dangerous where electric current carrying 
Wires must be employed. 
The present invention has for its primary ob 

30 ject to provide a new, novel and practical method 
for Supporting a radio beam antenna, so that it 
may be readily turned to any desired position and 
for effecting such turning in a novel manner 
from a remote point without the necessity of en 

35 ploying Control apparatus around the outside of 
the mast or the base structure upon which such 
mast is Supported. 
Another object of the invention is to provide a 

novel mast Supporting means whereby such mast 
40 may be rotated through a complete circle by the 

employment of hydraulic power, thus eliminat 
ing the use of gears or electrically driven motors 
at the base of or in the vicinity of the mast. . 
A further and more specific object of the in 

45 Vention is to provide a novel mast supporting 
means comprising a vertically disposed cylinder 
into which such mast extends with a piston unit 
in the cylinder beneath the mast and adapted to 
be shifted through the introduction of fluid there 

50 beneath and into the cylinder, the cylinder being 
operatively coupled with the mast in such man 
ner that upon longitudinal shifting of the mast 
therein, rotary motion Will be given to the same 
On its long axis so as to effect the turning of the 

55 antenna structure supported upon its upper end. 

5 

(C. 250-33) 
A still further object of the invention is to 

provide in association with a structure of the 
above described character, a novel means for 
forcing the propelling fluid into the mast en 
closed cylinder and a novel indicator means asso 
ciated with the fluid impelling means whereby 
upon actuation of said last means, the operator 
will be able to determine the exact position to 
which the mast supported antenna is turned. . 
The invention will be best understood fron a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
drawing forming part of this specification, With 
the understanding, however, that the invention 
is not to be confined to any strict conformity With 
the showing of the drawing but may be changed 
or modified so long as such changes or modifica 
tions mark no material departure from the salient 
features of the invention as expressed in the ap 
pended claim.S. . . . . . . . . 

In the drawing: 
Fig. 1 is a view illustrating the apparatus en 

bodying the present invention, parts of the same 
being in section and parts thereof in elevation 
and showing a radio beam antenna in side ele 
vation and supported upon the mast. 

Fig. 2 is a section on the line. 2-2 of Fig. 1. 
Fig. 3 is a view in plan of the antenna, position 

indicator. 
Referring now more particularly to the dra W- 30 

ing, it will be seen that the mechanism embodying 
the present invention consists of two main units, 
one of which is indicated generally by the nul 
meral and may be referred to generally as the 
rotator while the other unit is indicated generally 
by the numeral 2 and may be referred to general 
ly as the control unit. 
The rotator unit is designed to be mounted: 

in any suitable location outside of the station 
where radio signals are received or from which 
such signals are broadcast and this unit may be 
mounted upon a tower, a building or directly 
upon the ground, if desired. The control unit is 
located within such building in a position which 
is convenient for the operator of the broadcast 
ing or receiving apparatus and is operatively 
coupled in the manner hereinafter described with 
the rotator unit so that the control of the latter 
unit may be readily accomplished. - 
The unit consists of a vertically disposed 

cylinder 3 which at its lower end may be secured 
in a suitable base 4 having a fluid passage 5 
leading therethrough and into the lower part of 
the cylinder. Slidably disposed within the cylin 
der which is, of course, vertically arranged and 65 
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2 
Secured to any suitable support by means of at 
taching ears 6 or in any other suitable manner, 
is a mast 7 Which projects a substantial distance 
above, the upper end of the cylinder and has 
Secured about it and above the upper end of the 
cylinder 3, the depending skirt 8 which slides 
Over and encloses the upper end of the cylinder 
3 in the manner shown to form a weather seal or 
cap which prevents rain, Snow and dirt from 
Working down into the cylinder between the same 
and the mast. 
The mast Supports upon its upper end the ro 

tary beam antenna, which is generally indicated 
by the numeral 9 and which is also convention 
ally shown in side elevation. No detailed show 
ing has been made of this structure since it forms 
in itself no part of the present invention but may 
be of any standard design. . . . 
Secured in and extending through the wall of 

the cylinder 3 preferably at diametrically op 
posite points, are guide pins 0 which have their 
inner ends pointed as indicated at , and these 
pointed or cone-like ends of the guide pins en 
gage in the Spiral grooves 2 which are formed 
in and around the mast 7 so that when the mast 
is given longitudinal movement in the cylinder, 
the engagement of these pins in the spiral grooves 
Will cause the mast to turn about its long axis. 

Fitting Snugly within the cylinder beneath the 
mast 1 is a piston unit consisting of a plate 3 to 
the under side of which is secured a piston cup 
14, and interposed between the plate 3 and the 
bottom or lower end of the mast is an anti-fric 
tion unit indicated generally by the numeral 5. 
This latter unit acts as a thrust bearing between 
the piston unit and the mast, thus permitting 
fluid pressure to be applied to the piston unit 
So as to move it longitudinally in the cylinder 
While at the same time permitting the smooth 
and free turning of the mast on the piston unit. 
The control unit 2 consists of a suitable hous 

ing or box 6 which is here shown as having 
One side removed so that the interior parts may 
be readily pointed out. Within this box is a 
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where it supports a hand wheel 26. 

fluid cylinder 7 within which is a piston head 
8 carrying a cup washer 9 and attached to the 

piston head is a tubular stem 20. The outer end 
of the stem 20 carries a threaded nut 2 across 
the edge of which is cut a guide groove 22, and 
this groove receives a guide track or bar 23 which 
is Supported within the casing to extend parallel 
With the piston rod 20 so that as the rod and 
threaded nut move longitudinally of the cylinder 
7, the nut will be held against turning. 
The numeral 24 designates a rotatable con 

trol shaft having one end extended through a 
suitable bearing 25 to the outside of the box 

A portion 
of the shaft from the other end thereof is screw 
threaded, as indicated at 27, and extends through 
and is in threaded engagement with the nut 
2, extending into the tubular piston rod 20 in 
the manner shown. 

Rotatably supported in and extending through 
the top wall of the box 6 is a vertical shaft 28 
upon the upper end of which is supported a 
miniature representation 29 of the antenna, 

70 
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structure which is mounted upon the mast 7. 
This miniature antenna constitutes an indicator 
for designating the position of the main antenna, 
and is coupled with the shaft 22 so as to be 
rotated simultaneously therewith, by a gear train 
consisting of the gears 3 and 3 which are 
mounted respectively upon a wall of the casing 
and upon the shaft 24, and the gear 32 which is 

2,219,844 
supported within the casing upon the shaft 28 
and is in mesh With the gear 30. In order that 
necessary adjustments may be made to position 
the indicator antenna, 29 in the proper relation 
with the mast supported antenna 9 so that these 
two units may always assume exactly correspond 
ing positions, the gear 32 is coupled with the 
shaft 28 by a friction coupling in the form of 
a disk 33, which is carried upon the lower end of 
the mast 28 and has frictional contact with the 
adjacent face of the gear 32. A spring 34 may 

The cylinder T is connected with the fluid 
passage 5 in the base of the cylinder 3 by a suit 
able tube or pipe 35 and the cylinder , the 
tube 35 and the part of the cylinder 3 beneath 
the mast 7 are filled with a suitable fluid 36 
by means of which power may be transmitted 
from the power piston 8 to the piston unit in 
the cylinder 3. 
From the foregoing, it will be readily appar 

ent that in the operation of the present mecha 
nism, when the handwheel 26 is rotated in one 
direction, the piston 8 will be forced into the 
cylinder 7 so as to force fluid from the cylinder 
and through the connecting pipe 35 into the 
lower part of the cylinder 3, and this will force 
the mast to move upwardly. Due to the con 
nection between the mast and the cylinder which 
is maintained by the pins 0 having their points 
engaging in the spiral grooves 2, the desired 
rotary motion will be given the mast and the 
antenna supported thereby. It will also be ap 
parent that the position to which the antenna 
is moved upon actuation of the piston 8 will 
be exactly designated by the indicator. 29. When 
the antenna is to be reversely rotated, the hand 

0 

- be employed for retaining the gear 32 in firm 
contact with the friction disk 33. 
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wheel may be turned so as to shift the piston 
8 in the opposite direction in the cylinder 7, 
whereupon the Weight of the mast 7 and the an 
tenna, carried thereby will cause the mast to 
move back down into the cylinder 3, reversely 
rotating the antenna, and forcing the fluid back 
into the cylinder f7. 
While the indicator 29 has been illustrated 

and described as being in the form of a minia 
ture antenna, which is designed to be positioned 
to extend in the same direction as the antenna, 
9, it is to be understood that this may be re 
placed, if desired, by any other suitable form of 
pointing or indicating means. 
What is claimed is: 
1. A directional antenna, comprising a Verti 

cal mast, an antenna supported horizontally on 
the upper end thereof, means Supporting the 
same for longitudinal vertical movement, means 
for imparting rotation in one direction to the 
mast about its long axis upon upward longitudi 
nal movement, and for reversing such rotation 
on downward movement, means facilitating the 
application of hydraulic power to the lower end 
of the mast to effect the raising of the Sarine, and 
means for applying such hydraulic power from 
a point remote from the mast. 

2. A directional antenna Support, comprising 
a vertically disposed mast upon the upper end 
of which an antenna, is supported, a vertical cyl 
inder into which the lower end of the mast slid 
ably extends, means coupling the mast With the 
cylinder to effect rotation of the mast in One 
direction on its long axis with the longitudinal 
movement of the mast in one direction in the 
cylinder and for reversely rotating it upon lon 
gitudinal movement in the opposite direction, 
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Said cylinder being designed to contain a fluid 
in its lower end beneath the mast, and means 
for filling the lower end of the cylinder with 
fiuid under pressure to effect longitudinal move 
ment of the mast upwardly in the cylinder. 

3. A directional antenna, support, comprising 
a Vertically disposed mast upon the upper end of 
which an antennais supported, a vertical cylin 
der into Which the OWer end of the mast slid 
ably extends, neans coupling the mast with the 
cylinder to effect rotation of the mast in one di 
rection on its long axis with the longitudinal 
movement of the mast in one direction in the 
cylinder and for reversely rotating it upon lon 
gitudinal movement in the opposite direction, 
Said cylinder being designed to contain a fluid 
in its lower end beneath the mast, means for 
filling the lower end of the cylinder With fluid 
under pressure to effect longitudinal movement 
of the mast upwardly in the cylinder, said last 
means comprising a fluid containing cylinder, a 
piston reciprocable in the cylinder, a fluid pipe 
line connecting the last-mentioned cylinder with 
the lower part of the mast cylinder, and means 
for moving said piston in the last-mentioned cyl 
inder. 

4. A directional antenna, support, comprising 
a Vertically disposed mast upon the upper end 
of which an antenna, is supported, a vertical cyl 
inder into which the lower end of the mast slid 
ably extends, means coupling the mast with the 
Cylinder to effect rotation of the nast in one di 
rection on its long axis with the longitudinal 
movement of the mast in one direction in the 
cylinder and for reversely rotating it. Upon lon 
gitudinal movement in the opposite direction, 
Said cylinder being designed to contain a fluid 
in its lower end beneath the mast, means for 
filling the lower end of the cylinder With fluid 
under preSSure to effect longitudinal movement 
of the mast upwardly in the cylinder, said last 
means comprising a fluid containing cylinder, a 
piston reciprocable in the cylinder, a fluid pipe 
line connecting the last-mentioned cylinder with 
the lower part of the mast cylinder, means for 
in Oving Said piston in the last-mentioned cylin 
der, and indicator means coupled with said pis 
ton moving means for coordinate movement with 
the antenna Supporting mast for designating the 
directional position of the antenna. 

5. A directional antenna, supporting and con 
trol means, comprising a vertically disposed cyl 
inder, a mast positioned with one end extending 
into the upper end of the cylinder and adapted 
to Support a directional antenna upon its other 
end, a Spiral groove of single hand formed in said 
mast in the portion lying within the cylinder, 
a guide finger carried by the cylinder and slid 
ably engaging in said groove, the lower end of 
the cylinder being designed to receive a fluid un 
der pressure for exerting an upward movement 
of the mast in the cylinder, and means for in 
jecting a fluid into the lower part of the cylin 
der from a point remote to effect such move 
ment of the mast. 

6. A directional antenna supporting mecha 
nism, comprising a vertically disposed cylinder, 
a Vertically disposed mast having its lower end 
slidably extended into the cylinder, means opera 
tively coupling the mast with the cylinder where 
by upon longitudinal novement of the mast, in 
one direction it Will be given rotational movement 
about its long axis and reversely rotated upon 
movement in the opposite direction, a piston 
Within the cylinder at the lower end of the mast, 

means providing an anti-friction coupling be 
tWeen the piston and the lower end of the mast 
whereby the mast may turn independently of the 
piston, a fluid cylinder, a fluid conducting pipe 
connecting said fluid cylinder with the lower end 
of the first cylinder, and means for forcing fluid 
from the fluid cylinder through said conducting 
means and into the OWer end of the first cylin 
der. 

7. A directional antenna, Supporting mecha 
nism, comprising a vertically disposed cylinder, 
a vertically disposed nast having its lower end 
slidably extended into the cylinder, means opera 
tively coupling the mast with the cylinder where 
by upon longitudinal movement of the mast in 
one direction it will be given rotational move 
ment about its long axis and reversely rotated 
upon movement in the opposite direction, a pis 
ton within the cylinder at the lower end of the 
mast, means providing an anti-friction coupling 
between the piston and the lower end of the mast 
whereby the mast may turn independently of 
the piston, a fluid cylinder, a fluid conducting 
pipe connecting said fluid cylinder with the lower 
end of the first cylinder, means for forcing fluid 

- from the fluid cylinder through Said conducting 
means and into the lower end of the first cylin 
der, said last means including a rotary shaft, a 
piston in the fluid cylinder and a threaded con 
nection between the rotary shaft and the piston 
by Which reciprocal movement may be given to 
the last-mentioned piston, and a rotatably Sup 
ported indicator operatively coupled With said 
shaft to be turned thereby and coordinated in 
its rotary movement with the antenna, support 
ing mast whereby the directional position of the 
antenna, Will be indicated. 

8. A directional antenna, mechanism, compris 
ing a Wertically disposed mast Supported for ver 
tical longitudinal movement, an antenna, unit 
Supported upon said mast, Said mast being Sup 
ported for rotation about its longitudinal axis, 
means for imparting rotary movement to the 
mast in one direction about said axis when the 
mast is given longitudinal movement in one di-, 
rection and for reversely rotating the mast when 
the same is moved longitudinally in the oppo 
site direction, a control unit for the mast in 
cluding a rotatable shaft, means forming an 
operative connection between said shaft and the 
mast Whereby upon rotation of the shaft the said 
longitudinal movement in one direction Will be 
in parted to the mast, an indicator supported for 
rotation adjacent Said control unit and desig 
nating the directional position of the antenna, 
and an operative coupling between said indica 
tor and said shaft whereby the indicator will be 
moved simultaneously with the turning of the 
mast and antenna. 

9. A directional antenna, of the character de 
Scribed, comprising a vertically disposed mast 
Supported for Wertical longitudinal movement 
and for rotation on its longitudinal axis, an an 
tenna, Supported by the mast, fluid pressure 
means for effecting upward movement of said 
mast, means for effecting turning of the mast 
in One direction simultaneously with its longi 
tudinal movement in one direction and for re 
Versing Such turning movement upon movement 
of the mast in the opposite direction, a control 
unit including a fluid pressure cylinder and a 
pistOn movable therein, a fluid conduit connect 
ing Said cylinder With said fluid pressure con 
trol means Whereby upon actuation of said pis 
ton in One direction the fluid pressure means will 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 . 

60 

65 

70 

75 



4. 2,219,844 
be made operative to raise the mast, rotatably 
supported ScreW means connected with said pis 
ton for effecting its reciprocation in the cylinder, 
an indicator Supported for rotation on a Vertical 
axis for designating the directional position of 
the antenna, an operative driving connection be 
tween said screW and said shaft whereby the 

Shaft may be turned simultaneously with the 
actuation of the mast, said driving connection in 
cluding a gear supported by the shaft, and a fric 
tional coupling between the gear and shaft far 
cilitating adjustment of the indicator. 

JOSEPH. C. LOTTER, 
VICTOR. W. LOTTER, 


