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12 Claims.

This invention relates to certain new and use-
ful improvements in aircraft antenna, and more
particularly to an extensible and retractible an-
tenna or aerial supported above and behind the
fuselage of the air-plane and adapted for both
receiving and transmitting radio messages at all
times.

It has heretofore been the usual practice to
utilize a fixed antenna stretched between masts
or towers projecting above the fuselage near
either end thereof (the rear stabilizer is conven-
iently used for one of these towers), and a rela-
tively short antenna of this type is suitable for
receiving messages, and also for transmitting at
short range, for example, when the air-plane is
nearing the air-port or coming in for landing.
A longer antenna is required for long range
transmission. For this purpose an auxiliary an-
tenna has been used, usually weighted at its free
end and let out through an opening in the lower
portion of the fuselage, this antenna trailing be-
low and behind the ship when in place. Such an
antenna may extend as much as sixty feet from
the ship. This antenna must be completely reeled
in when the ship is flying low or is to be landed,
to prevent the antenna from becoming entangled
in trees, telephone wires or other objects. When
this longer antenna is reeled in, the radio con-
nections are transferred to the shorter antenna
permanently mounted above the fuselage.

When landing the ship, the pilot’s time is rath-
er fully occupied with other details of landing,
and the winding of a hand-operated reel to bring
in the trailing antenna constitutes an additional
hazard. Even though a motor-operated reel is
provided, an antenna hanging below the fuselage
is more apt to cause trouble than one mounted
above the ship or extending more or less hori-
zontally behind the ship.

According to the present invention, a single an-
tenna is used which, when reeled in to its mini-
mum effective length, will still have a portion
stretched taut between spaced towers projecting
above the fuselage so as to serve the function of
the shorter antenna heretofore used. A “wind-
sock” or other suitable drag or float is attached
to the rear or free end of the antenna so that
when the antenna is reeled out the extended por-
tion of the antenna will be supported in an ap-
proximately ‘horizontal position behind the ship.
The antenna reeling mechanism ig operated by a
reversible electric motor through irreversible
driving mechanism so that the antenna can only
be let out or pulled in by rotation of the motor

and will be held in any intermediate position by *
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the irreversible driving mechanism when the mo-
tor is stopped. The rotation of the motor, in
either direction, is controlled by a single hand-
operated switch positioned convenient to the
pilot. The control circuits also comprise auto-
matically operating limit switches for stopping
the motor when the antenna is let out to its max-
imum length or reeled into its minimum length,
and the antenna will be kept taut at all times.
Means is also provided for preventing the unreel-
ing of the antenna (in response to movement of
the hand-operated switch) when the air-plane is
not in flight. When the ship is in flight, the an-
tenna can be reeled out to any desired extent (be-
tween its minimum and maximum limits), and
can also be reeled in or withdrawn to any extent
and from any position by the simaple manipula-
tion of the hand-switch.

The principal object of thig invention is to pro-
vide an improved antenna assembly for air-
craft, of the type briefly described hereinabove
and disclosed more in detail in the specifications
which follow.

Another object is to provide an improved mo-
tor-operated reeling mechanism for letting out or
pulling in the antenna.

Another object is to provide improved electrical
control mechanism for the reeling apparatus.

Another object is to provide improved means
for keeping the antenna taut when reeled in to
its minimum length.

Another object is to provide means for render-
ing the reeling-out apparatus, or other electrical-
ly operated mechanism on the ship, inoperative
when the ship is not in flight.

Another object is to provide improved limit-
switch mechanism for the reeling apparatus.

Other objects and advantages of this invention
will be more apparent from the following detailed
description of one approved form of apparatus
constructed and operating according to the prin-
ciples of this invention.

In the accompanying drawings:

Fig. 1 is a side elevation of an air-plane in
flight, the antenna being shown in retracted or
reeled-in position in solid lines, and in extended
or reeled-out position in dotted lines. It will be
understood that when reeled out the antenna will
extend much further behind the ship than is indi-
cated in Fig. 1, an intermediate portion of the
wire being broken away. i

Fig. 2 is a rear elevation of the reeling mecha-
nism.

Fig. 3 is a partial vertical section showing the
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commutator, this view being taken substantially
on the line 3—3 of Fig. 2.

Fiz. 4 is a side elevation of the reeling mecha-
nism, partially broken away, the view being taken
looking from the left at Fig. 2, or in the same di-
rection as this apparatus is seen in Fig. 1.

Fig. 5 is a partial vertical section, taken sub-
stantially on the line 55 of Fig. 2.

Fig. 6 is a vertical section through the upper
end of the forward mast or tower.

Tig. 7 is a vertical section through the reel,
taken substantially on the line 7—T7 of Fig. 2.

Fig. 8 is a detail sectional view taken substan-
tially on the line 8—8 of Fig. 7.

Figs. 9 and 10 are an elevation and a plan, re-
spectively, of the wind-operated safety switch.

Fig. 11 is a wiring diagram showing the elec-
trical connections for controlling the motor.

Relerring first to Fig. 1, at A is disgrammati-
cally indicated an air-plane comprising the for-
ward pilot’s compartment B, at the rear of which
is positioned the antenna-reeling mechanism C,
from which antenna D extends upwardly through
mast or tower E and then rearwardly above the
fuselage to the wind-cone or equivalent drag
device F. This wind-cone (commonly known as
a “wind-sock”) is of well known type, censist-
ing of a fabric cone open at both ends and pro-
vided with means for attaching its larger open
end to the rear end of the antenna wire . When
drawn through the air, the wind passing through
the cone will hold the device back like a kite
or drag so as to hold wire D in a substantially
horizontal position behind the frame. Obviously,

any equivalent form of drag device could be used. -

The antenna wire D is preferably in the form
of an exposed braided bronze wire, or it may be
made of other suitable metal having sufficient
strength and flexibility. The rear or free end
of this wire extends slidably through an insu-
lated eyelet or guide !, conveniently mounted
at the top of the stabilizer 2 of the plane, and
is attached to a stop button & where connection
is made with the wind-sock F. When the an-
tenna is reeled in to its minimum effective length,
button 3 will engage the guide { and limit fur-
ther movement of the antenng in a forward di~
rection.

The antenna wire extends forwardly above the
fuselage to the top of mast or tower E and thence
downwardly throush this mast to the winding
mechanism C. This mast E (the upper portion
of which is shown in detail in Fig. 6) is prefer-
ably in the form of a tube 4 of insulating ma-

terial which extends intermediately through the ¢

roof 5 of the plane and is suitably mounted there-
in. A metallic head § (for example, bronze or
brass) is mounted at the upper end of insulat-
ing tube 4, and is provided with an opening 1
in one side below which is a curved grooved lip
g, over which the antenna wire D slidably moves,
the wire then extending downwardly through
tube & to the winding mechanism C within the
ship. The sliding engagement of wire D with
lip 8 tends to polish the engaging surfaces and
maintain a good electrical connection. A brush
in the form of a metallic spring 9 is secured at
one end within head § by means of screw-bolt
9’ provided with nut 0. The free end of spring-
brush 9 yieldably engages the upper surface of
antenna wire D and holds it firmly within the
lip 8. The adjusting screw ! mounted in plug
f1’ which closes the upper end of the mast en-
gages the upper side of spring 9 to regulate the
pressure exerted on the antenna wire. The cir-
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cuit wire 12 which extends to the radio equip-
ment (not here shown, but located within the
fuselage) is connected at one end with the me-
tallic head § and brush 9 and may be encased
in a small separate insulating tube 3. This wirs
12 may be secured to the head by the screw
and nut §’ and 18 which hold brush § in place.
Tt will thus be seen that the effective portion
of the aerial or antenna extends rearwardly from
the top of the mast E.

The motor-driven reeling mechanism C is con-
trolled by means of a hand-switch G (Fig. 1n
which is positioned on the instrument board in
a position convenient to the pilot. The motor-
operating circuits are also automatically con-
trolled by certain switches H, J and K, which will
be hereinafter described.

The reeling assembly C is carried by a sup-
porting plate 14 fixed mounted on some fixed
member 5 of the fuselage structure (see Figs.
1 and 5). As here shown, the supporting plats
{4 is fixed in place by screws {3 extending
through arcuate slots {1 in the plate so that
the assembly C may be properly adjusted aboutb
the horizontal axis (8 around which fhe reel
swings, as hereinafter described. A hollow cylin-
drical bearing 19 extends laterally from support-
ing plate {4 and terminates in the spring~hous-
ing 23. A bracket arm 2l is clamped at 22
around bearing 19 and extends upwardly and
laterally, terminating in & clamp 23 which en-~
gages the lower end portion of the insulated tube
& through which antenna D extends.

The swinging portion of the reel-assembly com-
prises the motor 24, driving mechanism 25 and
reel £6, together with some associated elements.
This swinging assembly is carried by a tubular
shaft 27 journaled in the fixed bearing {3. The
reel 2§ is carried by shaft 28 journaled in hous-
ing 28 which completely encloses the motor and
driving mechanism 25 so as to eliminate any
danger from sparking. The motor 2% is of the
reversible type and rotates the worm 38 meshing
with worm wheel 21 on the reel-shaft 23. The
worm 30 has a small pitch-angle so that the
gearing is of the irreversible type, that is the
rotating worm can drive the worin wheel in either
direction, but the worm wheel will be unable to
rotate the worm. Consequently when the motor
is stopped, the worm 33 will lock the reel against
rotation in either direction.

The reel 28 comprises the central annular hub
portion 32 secured between the similar circular
side plates or discs 23 of considerably greater
diameter. The central portion of hub 22 is
grooved at 34 to take the first few turns of the
antenna wire D. The end 35 of the antenna
is inserted through a diagonally extending hole
36 formed in the hub (see Figs. 7 and 8) and
clamped in place by the adjustable screw 3T,
The end of the antenna will remain locked in
place in the reel under any normal conditions,
but screw 31 may be so adjusted that the wire
will pull out when subjected to an excessive ten-
sion so as to prevent injury to the reeling mech-~
anism. As an additional precaution the wire an-
tenna will preferably be weakened at some point
intermediate its length (for example, by severing
a few strands of the braided wire), so that the
antenna will break at this point before causing
any damage to the associated mechanism. Ob-
viously the antenna wire will be left at sufficien®
strength to resist any normal tension.

The safety limit-switch J is mounfed within
the hollow hub 32. This is a highly sensitive
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snap-switch of the normally open type, that is,
the switch will remain open to break the circuit
therethrough unless a small inward pressure
is applied to plunger 38 operated by the plug 33
projecting outwardly through a passage ln the
hub 32, This plug 39 is grooved at 40, corre-
sponding to the groove 34 in the hub, and the
plug projects slightly beyond the peripheral face
of the hub when the switch is open. However,
when the first turn of wire D is wrapped in
groove 34, the plug 238 will be pushed in slightly
50 as to close switch J. Wires &1 and 42 extend-
ing from the terminals of switch J lead to spring
brushes 43 and 44 which bear respectively against
rings 45 and 46 of a fixed commutator head 41
(see Figs. 2, 3 and 7). Circuit wires 42 and 49
lead out from rings 45 and 46 through the tubu-
lar arm 59 which also serves to hold commutator
head 47 against rotation. Head 47 is journaled
on stem 51 extending out from one side of reel
26. Limit switch J is connected in the reeling-
out circuit of motor 24 (as wifl be hereinafter ex-
plained in connection with Fig. 11). When the
antenna D has been reeled out to its maximum
length, and the last turn of wire leaves the reel,
plug 88 will be released and switch J will auto-
matically open, thus breaking the actuating cir-
cuit and stopping the motor 24. Reel 25 will im-
mediately cease rotating and will be locked in
this position by the now stationary worm 39.

It will be apparent from Fig. 4 that the swing-
ing portion of the reel assembly is pivoted ec-~
centrically about the axis 18 so that this assembly
tends to swing downwardly and exerts its weight
against the pull of antenna D. As an additional
means for resisting the pull of the antenna, a
torsion spring 52 is mounted within the fixed
spring-cup 20, one end of this spring being an-
chored at 53 within the cup. The other upwardly
projecting end portion 54 of this spring extends
through a slot or notched portion 55 of the cup
and the spring, when so installed, is twisted so
as to have a pre-loaded tension. The upper end
portion 54 of this spring bears against a lug or
abutment 58, for example, the end of a screw
mounted in the end plate 57 of the swinging as-
sembly. It will now be seen that the upward or
outward pull of antenna wire D always tends to
pull the reel and motor assembly in a clockwise
direction (Fig. 4), or in a counter-clockwise di-
rection, as seen in Fig. 5, but this pull is resisted
by the weight of the swinging parts as well as
the tension of the pre-loaded spring 52. The ten-
sien of this spring is sufficient to resist the pull
of the antenna when the antenna is wholly or
partially extended, but when the antenna is reel-
ed in to its minimum effective length and stop
3 engages the fixed guide or eyelet | (Fig. 1) the
resulting increased tension in the antenna will
be sufficient to lift the swinging assembly and
swing it about axis 18 against the resistance of
spring 52.

The sensitive limit switch H is fixedly mounted
on the swinging assembly. It is a switch of es-
sentially the same type as the limit switch J pre-
viously described, except for the fact that switch
H is normally closed, but will be opened, when
the flexible leaf spring 58 is pressed in toward the
switch so as to operate the projecting plunger
59. The adjustable screw 88 mounted in lug 61
projecting from one side of spring-cup 29 con-
stitutes a fixed abutment to be engaged by the
switch-operating leaf-spring 58. When switch
H is rotated in a counter-clockwise direction (Fig.
5) along with the swinging assembly, the leaf-
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spring 58 will engage the stop screw 68 and cause
snap-switch H to open. The switch H is con-
nected in the reeling-in circuit of motor 24 so
that when switch H is opened the motor circuit
will be broken and the motor and reel will cease
rotating, the reel being locked in this position
by worm 38. It will now be apparent that when
the antenna is reeled in to its minimum length,
the added tension in the antenna will 1ift the
swinging reel assembly and stop the motor by
opening switch H. At the same time the pre-
loaded tension of spring 52 will be added to the
normal pull on antenna D so that the antenna
will be held taut between the towers 2 and E above
the fuselage. It will now be seen that no fixed
length of wire or number of turns must be wound
upon the reel 286, the stopping of the mechanism
depending entirely upon the final tension de-
veloped in the antenna. In this way any stretch
in the antenna wire is automatically compensated
for, and it is not essential that the antenna shall
wind on the reel in any predetermined arrange-
ment or number of laps.

When the ship is at the air-port or grounded,
no material tension can be developed by the
wind-sock F' to pull out the antenna. If the
hand-operated switch G should be then turned
to cause the motor to unreel the antenna, the
wire would simply unwind and entangle itself
within or above the ship. In order to avoid this
possibility, a third safety switch K is used (see
Figs. 9, 10 and 11). This is a self-opening snap
switch connected in the reeling-out cireuit. This
switch is so positioned that when the ship is in
motion, some consequent air-pressure variation,
such as the wind pressure exerted against a small
swinging vane 62 will operate the plunger 63 to
close switch K and complete the reeling-out cir-
cuit at this point.

Alternatively, this switch K might be operated
by the tension differential exerted by wind-sock
F when the ship is in motion. Obviously, when
the ship is in flight an increased pull is exerted
on the antenna by the wind-sock F, and this in-
creased pull could be utilized to operate the safe-
ty switch K.

Referring now to Fig. 11, one suitable example
of the electrical operating circuits will bhe de-
scribed. The manual control switch G (which
as already noted will be located in a position
convenient to the pilot), comprises a knob or
lever 84 which can be partially rotated from the
neutral position shown in the drawings, either
counter-clockwise to the “out” position, or clock-
wise to the “in” position. This movement of le-
ver 84 will simultaneously operate three separate
switches, each comprising a swinging contact arm
adapted to engage alternatively with either of
two fixed contacts. Assuming first that the ship
is grounded and the antenna, reeled in to its mini-
mum effective length, limit switch M and safety
switch K will be open, and Hmit switeh J will
be closed. At this time operation of switch G in
either direction will not close any operating cir-
cuit, since the reeling-in circuit is kroken at
switch H, and the reeling-cut circuit is broken
at switch K. Assuming now that the ship takes
off and is in flight, the safety switch K will auto-
matically close. If the pilot now turns switch
handle 64 to the “out” position, a reeling-out
circuit for the reversible motor will now be com-
pleted as follows: From battery €3, through wire
§6 to movable switch contact 61, fixed contact 68,
wire 48 to closed switch J, wire 49 to closed switeh
K, wire 89, terminal 10, wire Ti , terminal 72, wire
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13, fixed contact 14, movable switch arm 15, wire
16 to the armature of motor 26 wire 71, movable
switch arm 78, fixed contact 19, wire 88, terminal
81 and wire 82 back to the battery. At the same
time a shunt circuit will be completed from ter-
minal 70 through motor field §3, and wire 84 to
terminal 81. If the switch handle 84 is left In
the “out” position, the motor will continue to run
in this direction until the anteanna has been let
out to its maximum length, whereupon limit
switeh J will automatically open, as hereinabove
described, and stop the motor. However, at any
time while the antenna is being reeled off, the
motor may be stopped by manually turning han-
dle 64 to the upright or neutral position.

Tt will be noted that as soon as the reeling-out
process has started and the excess tension on
antenna D has been relieved, the spring 52 will
swing down the movable portion of the reeling
assembly so as to permit limit switch H to close.
Now at any time, with the antenna either par-
tially cr completely reeled out, if switch handle
64 is swung to the “in” position, the fcllowing
reeling-in circuit will be completed: From hat-
tery 65 through wire €8, movable switch contact
61, fixed contact 85, wire 88, closed switch .
wires 81 and 59, terminal 18, wire Ti, terminal
72, wire 88, fixed contact €3, movable switch con-
tact 18, wire 11, motor armature 24, wire 73, mov-
able switch contact 5, fixed contact 86, and
wires 81, 84 and 82, back to the battery. Af the
same time a shunt circuit will be completed as
before, through motor field 83. The motor will
now rotate in a reverse direction and if switch G
is left in the “in” position, the reeling-in process
will continue until the wind-sock F has been com-
pletely drawn in, antenna D has been stopped at
the fixed eyelet 1, the swinging assembly of the
reeling mechanism has been lifted against the
tension of spring 52 and switch H has been
opened, thus stopping the motor. However, at
any intermediate point this reeling-in process can
be stopped by swinging hand switch 64 back to
the neutral position.

It will now be seen that the reeling mecha-
nism will act automaticailly to stop the motor at
either extremsz limit of motion of the antenna,
but the antenna can be halted and held at any
intermediate length by proper manipulation of
hand switch G. For example, if the pilot has
started to reel out the antenna and for any rea-
son it should be desirable to immediately reel in
the same, he need only throw the switch G to the
«in” position and immediately the motor will be
reversed and the antenna will be reeled in. Also,
the antenna can be stopped at any intermediate
length and from this position adjusted either in
or out, if such adjustment of the antenna length
should be desirable for any reason. In any event,
and at any time, all that the pilot needs to do to
retract the antenna is to throw switck G to the
“in” position, and the antenna will be automati-
cally pulled in and held taut at its minimum ef-
fective length above the ship.

In case the antenna should be completely recled
out and the pilot should fail to throw switch G to
reel in the antenna prior to landing, or there
should be any failure in the reeling mechanism,
the antenna wire D will pull cut at its connection
37 with the reel in the event that the antenna
becomes entangled in any cobstructions. If the
antenna should be partly wound on the reel at
this time, so that the attachment 37 might fail
to release the antenna, the wire will break at the

10

15

20

25

40

60

65

70

75

2,251,418

partially severed intermediate point hefere caus-
ing damage to the ship or reeling mechanism.

Ti will be apparent that the flexible antenna
wire is entirely free of any knobs or other projec-
tions intermediate its ends so that it can pass
freely through the various guides and fittings,
and any stretch or elongation of the wire has no
effect on the proper operation of the limit stop
mechanisms. The wire will always be held taut,
and there is no possibility of releasing the tengion
on this antenna wire when withdrawn to its mini-
mum effective length above the fuselage. Only
that portion of the wire between the brush mech-
anism at the top of mast E and the wind-sock F
ig utilized for receiving or transmitiing messages,
the remainder of the antenna wire extending
down to and reeled upon reel 28 being utilized
simply for changing the length cf the antenna
and holding same taut under all conditions.

I claim:

1. An antenna assembly for airplanes compris-
ing an antenna wire, a reel to which one end of
the wire is connected, a drag-device ab the free
end of the wire, guiding means for the wire
mounted on the fuselage of the ship at positions
spaced apart substantially horizontally the mini-
mum effective length of the antenna, and means
for rotating the reel to either reel out or reel in
the wire between its minimum and maximum ef-

) fective lengths, said means comprising a reversi-

le motor, irreversible driving means through
which the motor turns the reel selectively in
either direction, alternative circuits for the motor
for causing the motor to rotate in either direction,
a manually operable control switch for selectively
closing or opening either circuit whereby the
antenna may be adjusted to and held at any de-
sired length between its maximum and minimum
effective lengths, and & normally open switch in
the reeling-out circuit, said switch being posi-
tioned within the reel and held closed by the
first turn of wire on the reel.

9. An antenna assembly for airplanes compris-
ing an antenna wire, a reel to which one end of
the wire is connected, a drag device at the free
end of the wire, guiding means for the wire
mounted on the fuselage of the ship at positions
spaced apart substantially horizontally the mini-
mum effective length of the antenna, one of these
guiding means stopping the drag-device when
completely reeled in, and means for rotating the
reel to either reel out or reel in the wire between
its minimum and maximum effective lengths, said
means comprising a reversible motor, irreversible
driving means through which the motor turns the
reel selectively in either direction, alternative
circuits for the motor for causing the motor to
rotate in either direction, a manually operable
control switch for selectively closing or opening
either circuit whereby the antenna may be ad-
justed to and held at any desired length between
its maximum and minimum effective lengths, a
normally closed switch in the reeling-in circuit,
and means actuated by the increased tension in
the antenna when the drag is stopped at its in-
nermost position for opening said switch.

3. An antenna assembly for airplanes compris-
ing an antenna wire, a reel to which one end of
the wire is connected, a drag device at the free
end of the wire, guiding means for the wire
mounted on the fuselage of the ship at positions
spaced apart substantially horizontally the mini-
mum effective length of the antenna, and means
for rotating the reel to either reel out or reel in
the wire between its minimum and maximum
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effective lengths, said means comprising a re-
versible motor, irreversible = driving means
through which the motor turns the reel selec-
tively in either direction, alternative circuits for
the. motor for causing the motor to rotate in
either direction, a manually operable control
switch for selectively closing or opening either
circuit whereby the antenna may be adjusted to
and held at any desired length between its maxi-
mum and minimum effective lengths, a normally
open switch in the reeling-out circuit, and wind-
pressure operated means independent of the an-
tenna for closing said switch when the ship is
in flight,.

4. In combination with an antenna for an air-
plane adapted to be extended or retracted be-
tween a minimum and a maximum effective
length, a winding mechanism for reeling-in the
antenna, cooperating devices for stopping the
movement of the antenna when it has been reeled
in to its minimum length, said devices compris-
ing a fixed guide on the ship through which the
antenna is movable and an abutment member
carried at the free end of the antenna for en-
gaging said guide, said winding mechanism com-
prising a reel to which the other end of the an-
tenna is attached, a motor, irreversible driving
means through which said motor rotates the reel,
and a circuit for actuating the motor to reel in
the antenna, a normally closed limit switch in
this circuit, a fixed support on which the winding
mechanisin is bodily movable, yieldable means
for normally moving the winding mechanism in a
direction opposed to the reeling out pull of the
antenna, the added tension in the antenna when
its movement is stopped at its minimum length
serving to move the winding mechanism in op-
besition to the yieldable means, and means ac-
tuated by this latter movement of the winding
mechanism for opening the limit switch to stop
the motor.

5. In combinaticn with an antenna for an air-
plane adapted to be extended or retracted be-
tween a minimum and a maximum effective
length, a winding mechanism for reeling-in the
antenna, cooperating devices for stopping the
movement of the antenna when it has been reeled
in to its minimum length, said devices compris-
ing a fixed guide on the ship through which the
antenna is movable and an abutment member
carried at the free end of the antenna for en-
gaging said guide, said winding mechanism com-
brising a reel to which the other end of the
antenna is attached, a motor, irreversible driving
means through which said motor rotates the reel,
and a circuit for actuating the motor to reel in
the antenna, a normally closed limit switch in
this circuit, a fixed support on which the winding
mechanism is pivoted eccentrically to normally
swing down in a direction opposed to the reeling
out pull of the antenna, the added tension in the
antenna when its movement is stopped at its
minimum length serving to lift the winding
mechanism, and means actuated by this latter
movement of the winding mechanism for opening
the limit switch to stop the motor.

6. In combination with an antenna for an air-
plane adapted to be extended or retracted be-
tween a minimum and a maximum effective
length, a winding mechanism for reeling-in the
antenna, cooperating devices for stopping the
movement of the antenna when it has been recled
in to its minimum length, said devices compris-
ing a fixed guide on the ship through which the
antenna is movable and an abutment member
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5
carried at the free end of the antenna for en-
gaging said guide, said winding mechanism com-~
prising a reel to which the other end of the
antenna is attached, a motor, irreversible driving
means through which said motor rotates the
reel, and a circuit-for actuating the motor to
reel in the antenna, a normally closed limit
switeh in this circuit, a fixed support on which
the winding mechanism is pivoted eccentrically
to normally swing down in a direction opposed
to the reeling out pull of the antenna, a spring
connected under stress between the winding
mechanism ang stationary support and swinging
the winding mechanism downwardly against the
hormal pull of the antenna, the added tension
in the antenna when its movement is stopped at
its minimum length serving to lift the winding
mechanism in opposition to the spring thus hold-~
ing the antenna taut, and means actuated by
this latter movement of the winding mechanism
for opening the limit switch to stop the motor.

7. In combination with an antenna for an air-
plane, means for supporting the antenna from
the airplane, means for reeling in or out this an-
tenna and holding it at minimum, maximum or
intermediate effective lengths comprising a re-
versible motor, and alternative reeling in and
reeling out circuits for energizing the motor,
means for automatically opening the reeling out
circuit when the antenna is extended to its max-
imum length, means for automatically opening
the reeling in circuit when the antenns is drawn
in to its minimum effective length, means for au-
tomatically opening the reeling out circuit when
the airplane is not in motion, and a manually
operable switch effective to alternatively open or
close either circuit at any time except when said
circuit is broken by one of said automatic means.

8. In combination with an antenns for air-
Planes, a grooved reel to which one end of the
antenna is attached and on which the antenna
may be partially wound, a motor-mechanism for
rotating the reel, a circuit for actuating the mo-
tor-mechanism to reel-cut the antenna, a self-
opening switch mounted within the reel and con-
nected in said circuit, and a switch-closing plung-
er projecting through the grooved surface of the
Teel so as to be operated by the bressure of the
innermost turn of the antenna.

9. In combination with an antenna for air-
Planes, a reel on which a portion of the antenna
may be wound and from which the antenna may
ke reeled out when the ship is in flight, a mo-
tor-mechanism for rotating the reel, a circuit for
actuating the motor-mechanism to reel-out the
antenna, a manually operabie switch for closing
this circuit, a self-opening switch in this circuit,
and air-pressure operated means independent of
the antenna for automatically closing this lat-
ter switch when the ship is in flight.

10. In combination with electrically actuated
antenna-operating equipment on an airplane, in-
cluding an actuating circuit, a manually operable
control switch for said circuit, a self-cpening
switch in said circuit, and wind-pressure operated
means independent of the antenna for automati-
cally closing this Iatter switch when the ship is
in flight.

11. In combination with electrically actuated
antenna-operating equipment on an airplane,
means for controlling said equipment while the
airplane is in flight, a switch movable normally to
a position which renders said equipment inoper-
ative by said control means, and air-pressure op-
erated means independent of the antenna for
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moving said switch, when the airplane is in flight,
to render said equipment operative by said con-
trol means.

12. Tn combination with a fiexible member, a
grooved reel to which one end of the member is
attached and on which the member may be par-
tially wound, & motor-mechanism for rotating the
reel, a circuit for actuating the motor-mech-

ot
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anism to reel out the member, a self-opening
switch mounted within the reel and connected in
said circuit, and a switch-closing plunger project-
ing through the grooved surface of the reel so as
to be operated by the pressure of the innermost
turn of the member.

ROY D. PAVLIK.



