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2 Claims.

. 1

The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
us of any royalty therecn.

This invention relates. to airborne radio an-
tenna, equment and more particularly to a pre-
set - radio. antenna paying-out and reeling-in
mechanism and system.

Airborne radio antennas at the present time
are customarily released by use of a hand-oper-
ated switch on. a reel control box bearing the
indications “out,” “in,” and “off.” The reel con-
trol box may be equipped with an indicating de-
vice informing the operator cof the length of an-
tenna wire that is veeled out.. For optimum re-
ception, the length of the released antenna wire
should bear an accurate relation to the wave-
length of the electrical impulses that are trans-
mitted and received.

The older forms of antenna-length indicating -

devices have operated in units of revolutions of
the antenna spool. Where many layers of an-
tenna wire are superimposed upon an antenna
spool, the first layer is of considerably less length
than the last layer of wire upon the spool.
errors in this older methoed of computation of
the length- of released antenna wire, where the
computation is on the basis of number of revo-
lutions of the antenna spool, vary dlrectly with
the number of spool revolutions.

The objects of the present invention include the
provision of a device for accurately controlling
the length -of the antenna wire that is unreeled
from a plane in flight, so that this length may
bear a definite optimum relation to the wave-
length of the radio message~bearing electrical im-
pulses that it is to transmit or receive; an-im-
proved device for reeling out and taking in an-
tennas from airborne equipment, automatically
or by manual control, as preferred; and an im-
proved antenna release that is adapted to be pre-
adjusted so that a plurality of predetermined
lengths of antenna wire, capable of optimum: sig-
nal transmission or reception, can be depended
upon.

With the above and other objects in view which
will be apparent to those who are informed about
and are familiar with the problems and limita-
tions in the field of airborne antennas and the
like, suitable illustrative embodiments of the pres-
ent invention in the forms of circuit dlagrams
fllustrating the electrical connections for an as-
sembly are shown in the accompanying drawings
wherein:

Fig. 1 is a simplified circuit diagram limited
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to one channel member and vernier assembly of
one form of the present invention;

Fig. 2 is a detailed circuit diagram of a. multiple
channel. and vernier assembly common to ‘the
several illustrated forms of the inveation;

Fig. 3 is a circuit dlagram of a furthéar form
of a motor, relay and switch part of a circuif
that supplements the part of the cmcult that is -
shewn in Fig. 2;

Fig. 4 is a circuit diagram ¢of another form of
motor, relay and switch part of the eircuit that
supplements the part of the circuit shown in
Fig. 2; ‘

Tig. 5 is an enlarged fragmentary plan view
of the vernier portion of a mechanism that is
shown in Fig. 6;

Fig. 5A is an exploded view of the disk shiown
in ¥Fig. 5;

Fig. 6 iz a perspective view of an 111ustlat1ve
antenna preset mechanisim part of the pwsent
invention;

Fig. 7 is an enlarged fragmentaly repr esenta-
tive elevation of the mid-portion of the mecha-
nism that is shown in Fig. 6.

Referring to the drawings, a motoi- _driven an—
tenhna reel | (Fig. 3) has an antenna wire 2 wround
thereon with one or more loops of equal length
passing over a wire driven, length-indicating
dium 3 (Fig. 2) and from the drum & thirough
a fairlead (riot shown) to a stop (not shown)
that engagés ah antenna weight 4 that is attachLd
to the freé¢ end of the antenna wire 2, whlc‘n
serves to hold the antenna wire 2 taut when sus-
pénded in the slipstieam from g plane. . A motor
rotor B.is part of a motor that has split feld coils,
as an “out” field coil §, and an “in” field coil 7,
so that the rotor § operates in reverse direction
for reeling thé antenna out or in with change
in the eneérgization of its field coils.. The rota-
tion of thieé motor rotor 5 Hoth feeds out and 1eels
in the aritenna wire 2.

The energization of the motor outﬁeld 0011 8
pays out the anterina wire 2.over the wire-micds-
uring drurd 3 that is gripped without slippage
by theé loop of antenns wire 2 that passes there-
ground due to the eombined gravity and wind
drag upon the antenna weight 4. The rctation
of the drum 3, that preferably is a definite length,
such as 12 inches, for example, in circumference,
catses the rotation of an externally-threaded
shaft 8, part of a channel-determining meeha-
hism. The continudtion of the shaft 8 and the
assémbly under its control are indicated by =z

dash line 8.

The shaft § has its ends Jomnalled in 1nsu1at-
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ing end plates 10 that are mounted upon a sup-
porting base {I, which end plates and base also
support a plurality of insulating rods [2. Each
insulating rod carries a collar 13, the adjustable
position of which longitudinally of the insulating
rods may be firmly established in any desired
manner, as by the use of set screws or the like
that thread radially of the collar 13 to engage
the rods 12. The positions of the collars {3 on
the rods {2 and adjustment of verniers to be
described later determine the exposed lengths of
antenna wire 2.
ferent lengths of antenna wire 2 are provided for.
A plurality of conducting rods 15 also extend be-
tween the end plates and parallel to the insulat-
ing rods 12 with their ends firmly mounted in the
end plates 10.

One of a pair of flanged contacts 16 is dis-
posed upon each side of each collar 13. The
flanged contacts |6 are adapted to slide freely
away from the collars (3 longitudinally of the
insulating rods upon which they are mounted,
against the yielding force of a pair of opposed
spirally-wound conducting springs 17 that are
also mounted in pairs upon each of the msulatmg
rods.

An internally-threaded nut I8 makes threaded
engagement with the shaft 8 and carries a con-
tact plate 19 with it. The contact plate 19 is
apertured to permit the free passage of the col-
lars 13 therethrough but to engage the flanges
on the contacts 18. Electrical condueting mate-
rial 28 is disposed upon both sides of the contact
plate 19. When the antenna wire 2 is completely
reeled in, all four contacts 28 on plate 19 are in
contact with the ‘“out” contacts 1§ and “out”
springs I71.

When the antenna wire is being payed out over
the measuring drum 3, the threaded shaft 8 is
rotating and the contact plate 19 travels longi-
tudinally of the channel mounting until an in-
sulating collar (3 is encountered by one of the
flanged contacts {6, causing that flanged contact
to break connection with the contact plate {9.
If plate 19 continues its motion the other flanged
contact on the same insulating rod 12 will be
engaged by the contact plate 19.

Each contact 28 carried by the contact plate
{9 serves one pair of flanged contacts 16 upon
one insulating rod, and continues in a pair of
brushes that make wiping engagement against an
adjacent one of the conducting rods 15.

A plurality of vernier contact discs are rotat-
ably adjustably mounted upon an unthreaded
end of the shaft 8 and rotate therewith. The
vernier discs individually comprise an insulating
plastic circular flat core 28 with two pieces of
electrically-conducting plated or copper or brass
sheet metal side plates 21 and 22, that are out
of contact with each other, riveted upon the flat
faces of the flat core 29, shown in Fig. 5. Seg-
ments continuing from the outer edges of the
side plates 21 and 22 are bent to overlie the pe-
ripheral edges of the cores to provide electrically
interrupted edge contacts for the vérnier discs.
The vernier cores make insulating engagement
with the shaft 8. A plurality of insulating wash-
ers 23 are keyed to the shaft & against rotation
but free to slide axially thereof. The washers
serve to properly space the vernier dises from
each other. An insulating cylinder 24 fits loosely
upon the end of the shaft 8 and is adapted for
being clamped against the outermost vernier dise,
with or without an insulating washer 20 inter-
posed therebetween, as preferred, by suitable

In the device shown four dif--

10

30

60

70

75

5 gle channel“ “A” and its vernier disc.

_operating of the vernier.

4
means, such as a thumbscrew 25 or the like, to
clamp the vernier discs and washers tightly to-
gether in preadjusted positions which are re-
tained while the device is in operation.

One set of brushes 36, that are connected to
the “6ut” ‘circuit, wipe against the vernier side
plates 21. Another set of brushes 31, that are
connected to the “in” circuit, wipe against the
vernier side plates 22. A third set of brushes 32
are mounted to wipe against the peripheral edges
of the vernier discs o alternately engage the
segments of the side plates 21 and 22 that overlie
the peripheries of the vernier cores during the
rotation of the. vernier discs as the shaft 8 is
caused to rotate by the travel of the antenna wire
2. The sets of brushes 30, 31, and 32 are mounted
to be rigid with respect to the end plates {0 and
base .

Circuit wires are connected individually to the
ends of the conduecting rods (5, to the conduct-
Ing springs 17, and to the ends of the sets of
brushes 30, 3f, and 32.

The simplified circuit that is shown in Fig. 1
of the accompanying drawing is limited to a sin-
A partic-
ular channel is selected by pressing a ‘putton or
otherwise engaging a switch upon an antenna
control box indicated by dash lines in Pig. 1'as
comprising channel selecting buttons A’, B’;-C’,
and D’.

The general scheme of operations comprises
presetting the collars 13 on the rods 12. Each
rod 12 may bear calibration marks, to indicate
the position at which collar 13 is to be set to
preselect the length of antenna wire 2 to be un-
reeled. The setting of each of the four collars
13 shown determines a length of antenna 'wire
that can be unreeled. The depression of one of
the four buttons A’, B’, C’, or I’ on the control
box 35 determines which of the four lengths of
antenna wire 2, as determined by the settings of
the collars 13 on the rods 12, will then be un-
reeled. The depression of the control button A’
applies positive potential through the contact 28
on plate 19, the initially engaged “out” contact
16, and “out” conducting spring {1, to the relay
40 to close the main “out” switch 41 and open
the switch 36. Closing the switch 41 causes the
motor rotor 5 to operate the antenna reel {1 in
the “out” direction and feed out the antenna
wire 2 over the wire driven drum 3. Vernier
controlled “out” switch 4€ is alternately opened
and closed through the vernier “out” contact 21
that alternately contacts brush 32 as shaft 8
rotates and thereby energizes the relay 45, but
has no additional effect. 'The main “in” switch
44 is normally open and remains so and vernier
controlled “in” switch 39 is also normally open
and remains so. Main “in” relay 31 is prevented
from becoming energized by the open switch 36.
When the antenns wire arrives at its predeter-
mined Iength, the engagement between the “out”
contact 18 and the contact 28 is broken, deener-
gizing the relay 40, opening switch 4! and closing
switch 38. In this condition contact 28 is not in
engagement with either “out” or “in” contact 16.
Both main “out” and “in” switches 41 and 44 are
open and both vernier relay circuit switches 36
and 43 are closed. The vernier “out” contact
21 maintains contact with brush 32 up to 1% revo-
lution after contact 28 leaves the “out” contact
16. The motor “out” field winding 6 is energized
through switch 46 instead of switch 41 during the
, When contact 2f leaves
brush 32, switch 46 opens and the reel | may stop
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or be stopped before vernier contact 22 engages
brush 32. Generally the motor will coast past
this position through the operation of inertia,.
Accordingly the antenna will reel out more Lhan
is desired, shaft 8 will rotate so that vernier “in”

contact 22 will make contact with brush &2. This
will close switch 38 through the operation of relay
37 and the motor “in” field winding 7 will be
energized and the antenna will be reeled in until
brush 32 breaks contact with contact 22, Inertia
may cause the antenna tc reel out more than
specified above so that contact 28 makes conmcb
with the main “in” contact 16 and the main “in”

conducting spring 7. Then the motor “in” field
winding 7 i§ energized through switch 44 which
is closed by operation of relay 42. Relay 42 opens
switch 43 so that any contact between brush a2
and vernier “out” contact: 21 'will not have any
effect. The antenna is reeled ih urntil contact
28 is disengaged from “in” contact 18, relay 4%
is deenergized, switch 44 is opened and switch 48
is closed. The vernier “in” contact 22 maintains
contact with brush 32 up to Y% revolution after
contact 28 leaveg “in” contact 16 and the motor
“in” field winding 7 is energized through switch
39 instead of switch 44. The antenna will he
reeled in until brush 32 breaks contact with ver-
nier “in” contact 22. The relays and switches
under the control of the main contacts and the
vernier contacts operate in a braking manner on
the reeling of the antenna and this damped oscil-
latory winding of the antenna in and out will
continue until the system comes to rest with con-
tact 28 between main “in” and “out” contacts {8,
and similarly with vernier brush.32 out of con-
tact with both vernier “in” and “out y contacts
91 and 22. In this position of the conteacts both
of the switches 39 and 46 ave open, both of the
main switches &1 and 44 are open, both of the
motor. field coils are deenergized and the prede-
termined length of the antenna wire 2 for the
channel A is exposed.

In a similar manner the predetermmed Iength
of the antenna wire 2 under the control of the
chanhel buttons B,
When a new setting of the anierns. wire is to be
made the corresporiding channel button B/, C’
or D’ is depressed. Since either the “in” or the
“out” contact {§ of the new wire length selector
circuit is in engagewment with the contact 28, the
main switches are closed ags in the prior illustra-
tion and the selected length of antenna wire % is
unreeled. One of the buttons A’, B/, C’, or D’
may be used for completely retracting the an-
tenna wire 2 or a separate conventional circuit,
not shown, between the antenna contrel box 39
and the motor field windings 8 and 1, may he
used for this purpose. The engagement of the
“out” flanged contact 16 with the contact plate
19 energizes the “out” relay £8. The energiza-
tion of the “out” relay 48 closes an “out” metor
switch #i that energizes the “out” field 6 of a
motor, causing the motor to reel out the antenna
2. The energization of the “out” relay 4& also
opens a switch 36 that is ganged with the switch
41. The opening of the switch 36 prevents ener-
gization of the relay 87. - Any contact between
brush 32 and vernier “in” contact 22 with rota-
tion of shaft 8 is prevented from having any
effect.

The antenna wire 2 is reeled out from the reel
“t over the drum 3 which rotates the shaft 8. The
rotation of the threaded shaft & causes the con-
tact plate 18 to travel longitudinally of the shaft
8, and rotates the vernier discs on the end of

¢’ or D’ may be exposed. 4
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6
the shaft 8. The rotation of the vernier disc of
the “A” channel alternately causes the engage-
ment by the brush 32 of the “out” plate 21 and
the “in” plate 22. When the “out” plate 21 con-
tacts the brush 22, the solenoid 45 is energized to
close the switch 48.

The contact plate 19 continuously maintains
connection with an “out” flanged contact 16 as
the contact plate §8 and contact {8 travel jongi-
tudinally of the insulation rod upon which the
“out” contact 16 is slidably mounted, until the
insulating collar {2 that is firmly mounted upon
the insulating rod engages the “out’ flariged ¢con-
tact 6 and holds it oubt of further engagement
with the contact plate 19, deenergizing the “out”
relay 40. When the vernier: disc “in” plate 22
contacts the brush 32 during the rotation of the
verniers and prior to the deenergization' of the
relay 48, no current flows because the switch 36
is open. The deenergization of the relay 48° per-
mits the motor “out” switch 4! to open and:! ‘the
vernier “in” switch 36, that is ganged to the
switch 41, to close by spring tension.

The contact between the “out” vernier plate
21 and the brush 82 energizes the .relay. 45
through the spring closed switch 43.t0-battery
negative, which closes the switch 48, The clos-
ing of the switch 46 momentarily continues’ the
energization of the motor “out” fleld 6§ and the

i continued paying out of the antenna wire 2.

When the clutch and brake mechanism is not
used, the “in” reeling action occurs. - A usual
cluteh and brake mechanism may, if preferred,
disengage. the reel 1 from motor rotor § and
brings the reel | to a stop in a fraction of one
revolution before brush 32 is engaged by vernier
“in? plate 22. When the relay 42 is’ energized by
the continued rotation of the threaded shait €
until the “in” contact {6 engages the conductor on
the plate 18. Then “in’’ motor switch 44& is-closed
and o vernier “out” switch 43 that is:ganged
therewith is opened. The closure of the switch
44 energizes the motor “in” feld 1, causing the
motor to reel in the antenna wire unul contact
2§ on plate 19 opens connection with “in” con-
tact 6. When the switch 43 is open, it prevents
relay- 45 from being energized whenever, as shaft
8 rotates, there is a connection of brush 32 with
the “out” plate 21 on the vernier. The switch 38,
now being closed, permits current to flow through
the relay 37, closing the switch 38, when the
vernier “in” plate 22 engages the brush 32. The
motion of the antenna wire 2 is arrested with a
predetermined effectual length exposed when the
cluteh and brake mechanism- is not utilized-and
when the vernier “out” plate 21 and the vernier
“in” plate 22 stop rotating out of contact with
the brush 32, which then rests upon an-insulated
area upon the periphery of the particular vernier
disc involved. The predetermined.length of the
antenna wire 2 is then exposed from the aircraft
for the sending or the receiving of signals and is
determined by the positioning of the fixed col-
lars {3 upon the insulation rods 2 and the ad-
justment of the verniers on the shaft 8. This
apparatus has been found exper imentally to be
accurate to within three inches of the desired
lengths, depending upon the accuracy of the ad-
justments made and the limitations of the ap-
paratus. The equipment is' adapted for one or
a plurality of antenna lengths; as iltustrated: for
the group of four antenna lengths that is shown
and described herein.

In the battery of feur channels that is: shown
in the accompanying drawings, a conductor 50
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forms a common connection for the “out” ends
of four “out” conducting springs 11. A conduc-
tor 51 provides common connection for the.‘“in”
ends of four “in” conducting springs 17. The
conductors 92, 53, 54, and 55 individually con-
nect the four eonducting rods 5 to four termi-
nals A, B, C, and D of a channel selector switch
56, any one of the terminals of which may be
selectively connected by a common conductor 57
to the negative pole of a battery 58 shown in Fig.
3. A conductor 60 provides a common connec-
tion for a set of vernier “in” plate 22 brushes 31
that conform in number to the plurality of chan-
nels used, four in this instance. A conductor 6
provides a common connection for a set of ver-
nier “out” plate 21 brushes 30 that conform in
number with the number of channels used. A
plurality of conductors 62, 63, 64, and 65 provide
individual connections between the conductors 52,
53, 54, and 55 respectively, leading from the in-
dividual channel conducting rods {5, and the
brushes 32 that individually wipe against the pe-
ripheries of the vernier dises carried by -the
shaft 8.

The motor and relay assembly that is shown in
Fig. 3 of the accompanying drawings is supple-
mentary to the channel and vernier assembly
that is shown in Fig. 2. The conductor 50 from
the “out” ends of the “out” springs 7 is joined
with the conductor 61 from the brushes contact-
ing the “out” plates 21 of the vernier between a
voltage controlling resistor 66 and an “out” re-
lay 67 that is adapted for operating a motor “out”
field switch 68. The conductor 5i from the “in”
ends of the “in” conducting sprines 17 is joined
with the conductor 60 between a voltage drop-
ping resistor 69 and an “in” relay 70 that is
adapted for operating a motor “in” field switch
T1.  The resistors 66 and 63 serve to prevent the
action of one or the other of the relays 87 or 10
when the sense of the vernier action is opposed
to the rough adjustment action. Voltage is sup-
plied simultaneously to both relay coils 67 and
10 in this circumstance. To one relay coil the
voltage is supplied directly from the battery 58
and to the other relay coil voltage is supplied
through one of the resistors. The relay to which
voltage is supplied directly will be energized.
Conductor 9f is a direct connection to the plu-
rality of “in” contact springs 17. -

When the vernier action opposes the rough ad-
justment action initially, either the “out” relay
winding 67 or the “in” relay winding 170 is ener-
gized, depending upon which one of the relays
receives g sufficient voltage to trip it when the
other relay receives an inadequate tripping volt-
age because of the series resistor 66 or 6§8.  In the
absence of resistors 66 and 69 the action in the
circuits shown in Fig. 3, would be indeterminate.

As shown on the supplementary ecircuit dia-
grams in Figs. 2 and 3 of the drawings, assuming
the antenna wire 2 to be in, and the A’ button
depressed, positive potential from the battery 58
may follow two paths through the switches €8
and 71 when these switches are in their normal
spring controlled positions shown. Positive po-
tential from the positive terminal of the battery
58 may pass through the switch 71 to “out” relay
winding 61, through conductor 56, that by-passes
resistor 686, to “out” conducting spring {1, “out”
contact I8, contact 28 on plate 19, conducting rod
15, conductor 52, channel selector switch 56, and
returned through conductor 57 to the negative
terminal of the battery 58. This provides full
battery voltage to the “out” relay winding 67,
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opening the switch 68 to “in” relay coil 10 and
connecting positive terminal of battery 58 to mo-
tor field 6, thereby applying full battery poten-
tial thereto. The other path is from the posi-
tive terminal of battery 58 through switch 68, “in”
relay winding 16, resistor 69, conductor 68, ver-
nier brush 31, to vernier “in” contact 22.. The
only time this circuit is complete to battery neg-
ative terminal is when vernier brush 32 engages
vernier “in” contact 22. 'The circuit is then com-
pleted through conductor. 52, channel selector
switch 56, conductor 51 to negative battery ter-
minal. As long as the circuit through the first
bath is closed the current in that path controls
the operation of relay 67, but when the first cir-
cuit is open the second takes control. - The re-
sistances 66 and €9 are high enough toc prevent
operation of the relays by the vernier contacts
when the vernier circuit is in opposition to the
rough adjustment circuti but the resistances 66
and 69 are low enough to permit control of the
relays by the vernier when the rough adjustment
circuit is open.. In general the lower voltage is
appleid to the unwanted side of the circuit. The
vernier discs are adjusted by .loosening the
thumbscrew 25, adjusting the vernier discs on
the shaft 8, and then securing the vernier dises
in place by tightening the thumbscrew 25. The
vernier dises, as shown in Fig, 2, are not in any
predetermined positions. ‘ ) ’

The positive pole of the battery 58 is connected
to the fixed terminal of the motor “out” field
switch 68 and to the fixed terminal of the motor
“in” field switch 7i. The switches 68 and Ti are
normally in the closed position shown. The neg-
ative pole of the battery 58 is connected to the
fixed poles of the three position switches 75 and 16
and to the center contact of three-position switch
71, which switches are associated with the “off,”
“automatic” and “in” connections respectively, on
a reel control box 72 that is indicated in dotted
outline. ‘

When the reel control box indicator is at the
“off” position, the ganged switches 15, 16 and 17
are open or make no connections between the
negative pole of the battery 58 and the motor
rotor § or the “in” reeling relay 19 or the con-
nection 57 to the automatic “in” and “out” reel
control switching system shown in Fig. 2.

When the reel control box indicator is placed at
the “in” position, the switch 15 ‘connects the
negatve pole of the battery 58 with the conduc-
tors 5f{ and 63. This connection energizes the
relay 10 to close the switch 71 toward the relay
winding 70 and to energize the motor “in” field
coil T and reel in the antenna wire. This con-
nection to the conductor 5i applies negative po-
tential fo, or grounds the terminal ends of the
“In” springs 1 and to the conductor 68 energizes
or grounds the vernier “in” plates 22. 'The
switch 16, that is ganged with the switch 75,
Joins the negative pole of the battery with the
motor rotor §. - The switch 11, that also is ganged
with the switeh T5, is open or its connection be-
tween the negative pole of the battery 58 and
the conductor 57 is broken.

When the reel control box indicator is placed
at the “automatic” position, the. switches 15, 16
and 17 are in the positions indicated in Fig. 3 of
the drawings. In the “automatic” position the

-switch 715 is open, the switch 76 joins the motor

rotor § with the negative pole of the battery 58.
The switch 11 also applies negative potential
through the conductor 57 and conductors 52,583,
54 and 55 to the conducting rods 15 of the chan-
nels. In the “off” and “in” connections of the
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. sw1tch 11, the connectmn 57 to the negatlve ter-
minal of the battery 58 is 1nterrupted Thxs‘
“nection to conductor 57, together with the co
inectlons of the nosxtwe pole” of the batiery. 58
through the sw1tch 68.and. thé relay T4 and

through the conductor 50 to the “i” plates 22 of -

the vernier dlscs sets up the.. automatlc cucult
through the channels and vernier. 'The p051t1ve
pole of the Jbattery 58 is also conriected thrnngn
the switch ¥l and the relay 6T. and thr ourfh tne

10

conductor &1 to the “out” plaf;es 21 of the vern1e1 )

_discs, further establishing the circuit tm ough the
channels and vernier. The mechanlom S0 con-
nected functions for obtaining & parﬁlcular length
of exposed antenna, wire selected from the chan-

15

nels showh substantially as Leretofore descrlbed

for an individual length of antenna w1re
Another modlﬁcatmn of the motor and ?ela,y

assembly is. shown in g, 4 of the. accompanying

drawing and is, like me precedmu embodmlnnts

20

supplcmentary to the channel and vernier as- -~

sembly that is nhown m g, 2, In this d1avram
the conductor 51 ene1glzes the masber relay 63
that operates the ganged. sw1’cches 84 and: 85. "f‘he
conductor.§! energizes the vernier. relay. BE that
operates the switch 81,
ergizes. the vernier relay 88 that operates thc
switeh .88. 'The positive pole of the battery .;8
is connected to one terminal of the reloys 86 and
83 and fo the fixed terminals of the switches 84,
8%, 84, 85,.8%, and: 8“
8¢ that is not connected to the conductor &1 is
connected to g releasable contact of the switch
84. The polarity applied to the relay coils 88

The terminal of the reigy

.25
The . conductor SE} en-

,30

ahd 88 may be reversed if desired in the control. 35

circuit. Releasabie connections of the switches ™
82 and 8T are conneected to the motor “out” field
6. Releasable connections of the switch 85 and
of the switch 89 are connected to.the motor “n”
field F. 'The rotor § of the motor is connected
‘o the “in’” and “automatic’” poles of ‘switch 92.7
In operation, when the reel control box is set
at “automatic” contact between the contact plate
19 and the “out” flanged contact 16 continues
through the “out” spring {7, and conductor 535
to energize the relay, 80. The energized relay 89
opens the switch 81, breaking connection with
the “in” plates 22 of the vernier dises through
the relay 88 and conductor 68, and closes the
switch 82 that energizes the motor “out™ field 6.
The motor rotor § then functions to feed out the

0

50

antenna wire ¢ from the antennga reel | and over *

the drum 3.

The antenna wire 2 continues to be fed out
until the travel of the contact plate {9 breaks its
connection with the “out” flanged contact 18
which deenergizes the motor “out” field § and
closes the switeh 81. If the velocity of the drum
3 is sufficient to cause the contact plate {8 to
engage the “in” flanged contact (6 for the se-
lected channel determining the desired length of
the antenna wire 2, the relay 83 is energized to
open the switch 84 and to close the switch 85
which energizes the motor “in” field 7. The con-
nections through the switches 871 and 88 to the
motor field coils § and T and through the switches
81 and 84 to the vernier discs, adjust the an-
tenna wire 2 to within a reasonable limit of its
desired length, depending upon the accuracy of
the positions of the collars {3 upon the insulat~
ing rods 12, the vernier adjustments, and the op-
erative hmltatlons of the devices.

In the modification shown in Fig. 4 a plurahty
of ganged manually-operated switches 98, 91 and
92, have been added. The suggested manual

55

80

70

15

':"‘off »and “reel in’"’ settmcs
Fig, 4 dlagram the ﬁxed post of the sw1tch 90

6
switches comprise adaustments for “automatlc
- A$ shown in the

is. connected with the. conductor 50. The fixed
.posts of the sw1tches g1 and 92 are connected. to
the negative post of the battery 58. The switch

[ has one rovable, contact adapr,ed to be con-

riécted to the negatlve terminal of the relay 80 ds
shown, its other two conriections being open. The
sw1tch 81 has one movable contact adapted to be
connected ‘to the conductor 54, its other two con-

‘nections being open. The switch 92 has two
‘_movable ‘contacts adapted. to be connected to the

motor rotor § and orie connection that is open.
In. operatlon the ganhged switches 80, 91 and
99" 4re changeable simultaneously from the “qu-

‘“tomatic” position shown in the circuit diagram to

the indicated positions.

When it the “automatic’ position, the switch
80 energizes the relay &4 frof the “out” ﬂanged
contacts 16 when the latter are engaged to cause
{he antenng wirg 2 to be 1ee1ed out. In the “au-
tomamc” posmon the SWltuh 91 is open or not

“eonnected and the switch 82 connects the negatwe

post of the battery §8 with: the motor rotor 5. On
these positions the length of the antenna wire 2
is adjusted automatlcally in thé manner ‘that has
been previously described.

When in the “off” position, all of the switches
88, 81, and 92 are msconnected
© When in the “rcel in” posmon the switch § 54

' is disconnected; the switeh §{ ener glzes Lhe relay

3 to open the switch 84, and to close’ the sv&\utch

»,35 and to energize the mowl “in” ﬁ‘eld T and reel
in the anienna wire 2; and the sw1tch‘ 8% ¢on-

neets the mctm rotor. 5 to the negatlve pObt of
the batr,ery 58. o
In common with the othér motor relay ¢ireuits

" that ave’ dlsclosed herem th1s ¢ireuit serves .to

‘qmckly and aceyrately admst the length of .an

antenfia wire t0 a desired plurality of pr edeter-
mined lengths.

It will be understood that the devices and cir-
cuit diagrams that are disclosed herein and the
individual parts thereof have been submitted for
the purposes of illustrating and describing the
present invention, and that various changes, sub~
stitutions, and modifications therein and the par-
ticular use cited, may be made without departing
from the scope of the invention as defined by the
appended claims.

What we claim is:

1. A radio antenna wire preset system compris-
ing, in combination, an antenna wire, & rotatable
antenna reel to which an attached end of said
antenng wire is secursd and upon which. said
antenna wire is wound, & motor having split field
coils for reversing the direction of operation of
the rotor part thereof and being coupled to said
reel for winding or unwinding said antenna wire,
an antenns weight secured to an unattached end
of said antennsa wire, an antenna wire regulating
drum of khown circumferential dimension inter-
posed between said antenns reel and said an-
tenna weight, a rotatable threaded shaft upon
which said drum is non-rotatably mounted, a
carriage plate having at least one electrical con-
tact and being threadably mounted on said shaft
to be controlled by the travel of said antenna wire
through the operation of gaid shaft to be moved
longitudinally along said shaft, a pair of vernier
contacts adjustably mounted in opposed relation-
ship upon said shaft to be rotated therewith for
cooperating with said one contact in adjusting
the exposed length of said antenna wire to a pre-
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1
determined length, ‘s pair of main contacts
.mounted at spaced points along said shaft in
. position to make connection with said one con-
. tact in accordance with the position of said car-

riageé plate along said shaft, a plurality of first

relay windings connected respectively between
said one contact and one of said main contacts
~to be selectively energized by the engagement of
said main contacts, a plurality of first switches

b

5

_arranged to be selectively controlled in their op- “fo

eration by said first relay windings and coupled
. b0 said field coils for controlling the paying out
“and the reeling of said antenna wire in accord-

.ance with the connection, between said one con- .

“tact and one of said main contacts, an additional ‘15

. contact niounted to make connection alternately
with said verhier contacts, a plurality of second
reiay windings respectively connected between

‘one of sdid vernier contacts and said additional

contact to be selectively energized with the ro- "8

tation of said shaft, a plurality of second switches
connected respectively to said field coils and ar-
ranged to be controlled by said second relay wind-
ings for finely confrolling the paying out and

reeling in of said antenna wire, and conditioning * 2§

means coupled between said first and second re-
lays and switches to render said second relays and
switches effective to control said motor only when
said first relays and switches are ineffective. ]
. 2. Aradio antenna wire exposed length adjust--
'ing mechanism, comprising in combination an
antenna wire, an exposed antenna wire regulating
drum around which one or more turns of the an-
tenna wire is wound in non-slipping engagement,
an externally threaded shaft mounted to be ro-
tated by said drum, an adjustable mechanism op-
erated by said shaft for controlling roughly the
exposed length of antenna wire passing over said
drum, said adjustable mechanism including a
carriage plate having at least one electrical con-

30
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“tact and threadably mounted on said shaft to be

moved. longitudinally therealong with rotation of
said shaft and a pair of main contacts mounted
at spaced points along said shaft in position to
make connections with said one contact, a vernier
mechanism operated by said shaft for controlling
finely the exposed length of antenna wire passing
over said drum, said vernier mechanism includ-
ing a pair of vernier contacts rotatably mounted
in opposed relationship on said shaft and an ad-
ditional contact mounted adjacent said shaft in
Dbosition to be coupled alternately to said vernier
contacts, an antenna carrying reel, a motor cou-
pled to operate said reel and having split field
coils for reversing the direction of operation of
the rotor part thereof, a pair of first coupling
means each between one of said split field coils
and one of said main contacts for controlling the
operation of said motor in accordance with the
position of said carriage plate along said shaft, a
pair of second coupling ‘means each hetween one
of said vernier contacts and one of said field coils
for finely controlling the operation of said mo-
tor, and conditioning means coupled between said
first and second coupling means for rendering
said second coupling means- effective only when
said first coupling means is ineffective and said
carriage plate is between said main coniacts.
' DWIGHT 1. McKEE.
ROBERT E. KESTER.
HENRY R. SMITH.
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