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To all whom it may concern: '
Be it known that we, WiLLiam T. Booru
and Warter A. Boyp, citizens of the United

States, residing at East Orange, in the

8 county of Essex and State of New Jersey,
and at Brooklyn, in the county of Kings
and State of Is;w York, respectively, have

- invented certain new and useful Improve-
ments in Antenna Systems, of which the fol-

10 Jowing is & full, clear, concise, and exact de-

scx"}%tlxon.
is invention relates to wireless signal-
ing systems, and more particularly to the
adaptation of such systems to aeroplanes and
18 the like. It has been proposed to provide an
aeroplane with an antenna which may de-
pend from the aeroplane while signaling,
and which may be retracted or reeled in
when the signaling is completed.
20  The present invention has for an object to
provide means for automatically reeling the
" antenna in or out, so that the reeling opera-
‘tion shall automatically stop when the an-
tenna has reached its limit of travel in either
" 28 direction. - - -
This is aocom%lished by winding the an-
tenna on & reel which is turned by an electric
‘motor. A limit switch is
motor 80 that when the reel has been turned
30 the necessary amount, the motor automati-
cally stops. ' .
- Another object of the invention is to pro-

vide means supplementary to the motor for

reeling the antenna in case the motor fails to
38 operate.

To this end the invention provides a crank
which. may be coupled to the reel to operate
the same. ‘When tl}xle crank is moved to ,tlllm
coupli osition, the motor is automatically

40 unml]:;fetfofsrom the reel. The crank may
then be turned to operate the reel without
interference from the inoperative motor.
The motor limit-switch is always coupled to
the reel, so that these elements retain their

.40 proper relative positions regardless - of

whether the motor or the crank is used to:

operate the reel. This, of course, insures
that after operating the reel by-the crank,
when the motor is subsequently rendered
80 operative and coupled to the reel, the auto-
matic switch will functign’ at the proper
For further details of the invention refer-

rovided for the -

ence has been made to the drawings, in
which— : :

Fig. 1 is an elevation of the reel and its
operating means partly in cross-section;

Fig. 2 is a section on line 2, 2 of Fig. 1
looking in the direction of the arrows;

Fii.l:& is a cross-section on line 3, 3 of Fig.
1 looking in the direction of the arrows;

Fig. 4 illustrates a detail of the limit-
switch as shown by a section on line 4, 4 of °
Fig. 8 as seen from above; :

ig. 5 illustrates the limit-switch in .one

" position;

Fig. 6 is a section on line 6, 6 of Fig. 5
looking to the left;

Fig. 7 illustrates the reel motor mounted
position in an aeroplane; and . I
ig. 8 shows the motor control system.

Referring to Fig. 1 the reel 1 and its oper-

ating means are mounted on a suitable base

2. Wound on the reel 1 is the antenna 3, at .

the lower end of which is provided a suitable 78

weight 4 (Fig. 7). Referring again to Fig.

1, the other end of the antenna passes

through. a groove 5 in the body of the reel

and is clamped by means of a screw 6 to the

slip-ring 7. Bearing on this slip-ring is a

brush 8 by means of which connection may

be made to the signaling apparatus.

The reel 1 is adapteé‘g to Ee driven by an
electric motor 10 (see Fig. 3), which is in-
sulated from the base 2 by means of the in-
sulating support 11. The shaft of the motor
10 is provided with a spider 12 which is
clamped to a leather disc 13, intermediate
portions of the insulating disc 13 being
clamped by a complementary spider 14
which is mounted on the shaft 15. The shaft
15 is coupled to the reel 1 through the worm
16 and worm-wheel 17 (Fig. 1) which is
loosely mounted on the shaft 18. In
order to rigidly connect the worm wheel 17
to the reel shaft 18, the former is provided .
with a plurality of apertures 19 which are
adapted to_be engaged by lugs 20 on a
spider arm 21, which is keyed to the shaft 18
by means of the pin 22 and slot 23, The
lugs 20 on the spider arm 21 are normally
forced into the apertures 19 by means of the
compression spring 24 which bears against
the spider arm 21 and against the worm 25
fastened to the shaft 18 by means of the get 105
screw 26.
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The rotation of the worm 25 controls the
operation of the limit-switch S (Figs. 3 and
5§e‘by means of the worm gear 27 mount-
ed on the shaft 28 (Fig. 1). Referring to
Figs. 8 and 5 the rotating shaft 28 carries
a traveling nut 29 on which are mounted
dogs 30 and 31, which are adapted to oper-
ate the switch elements 32 and 33 respec-
tively. The position of each ‘of the dogs
30 anid 31 may be adjusted by suitably po-
sitioning the nuts 34 and 35 which clamp

' the opposite sides of these dogs. In order

18

20

25

30

to make the dogs more rigid- they are aper-

‘tured as shown in Fig. 6 to ride on a sta-

tionary rail 37. As shown in Fig. 5 the rail
37 is clamped to the wall of the housing 52
by means of a nut 97 threaded on the rail.
ﬁle switch elements 32 and 33 are pivoted
at 38 and 39 respectively, and their inner
ends are provided with abutments 40 and
41 respectively which extend in the path
of the dogs 30 and 31 respectively. The in-

ner ends of the switch elements 32 and 33

are provided with.a tensioning spring 42
which normally keeps the switches closed.
The circuit is completed through the lead
43 (Fig. 4) fastened to the switch block 44
by means of a screw 45, and through either
of the terminals 46 or 47 which are also
connected to the switch block 44, through

. the switch clips 48 and 49 respectively, and

.....

.40

45

the upper ends of the switches 32 and 33.
‘When the motor 10 has turned the reel 1
for the proper number of revolutions, the
traveling nut 29 is moved longitudinally
to cause the dog 30, for instance, to move
into position to open the switch element 32
and when the circuit is closed for operating
the reel in the other direction the traveling
nut 29 moves the dog 31 into position to open
the switch 33, thereby automatically stop-
ping the motor by cutting off the current
and allowing it to come to rest, as will be de-
scribed later in connection with Fig. 8.

Referring again to Fig. 1, the means which

is supplementary to the motor 10 for operat-
ing the reel 1 will now be described. The
pin 22 is fastened in a shaft 51 which pro-
jects out through the enclosing casing 52,
and is provided at its outer end with the
pinion 53. This pinion is fastened to the

shaft 51 by means of the pin 54, and the in-

~ ner side of the pinion 53 is provided with

&5

80

65

a washer 55. Pivotally mounted on the cas-
ing 52 at 56 is the lever 57. the opposite
ends of which are bifurcated as shown in
Fig. 8. Each of the lower extremities of
the lever 57 is provided with an abutment
58 adapted to engage the inner face of the
washer 55. The upper extremities of the
lever 57 are provided with similar abutments
59 which straddle the stud 60 fixed in the

lug 61 upon the housing 52 by means of the -

set screw 62. The gear 63 has fastened
thereto a handle 64 for turning the same,

_ 1,464,168

The central circular bore 65 of the gear 63
is about the same size as the diameter of the
stud 60 so that the gear 63.may rotate on
this stud. Fig. 1 shows the gear positioned
on the stud, and on pushing the gear in-
wards the inner face 66 of the gear contacts
with the abutments 59, thereby pushing the
upper, end of lever 57 inwardly anf the
lower end thereof outwardly. The outward
movement of the lower end of lever 57 push-
ing against the disc 55 pulls the shaft 51
and the spider arm 21 so that the lugs 20 are
moved from the apertures 19. This per-
mits the worm wheel 17 and the worm 16
upon the motor shaft to remain station-
ary, while the reel shaft 18 is being ro-
tated by the handle 64. The inward move-
ment of the gear 63 and the outward move-
ment of the pinion 53 are arrested by
the gear 63 coming into contact with the
friction washer 55, at which time the gear
63 will be in mesh with the pinion 53
which is fastened to the reel shaft 18. The
gears 53 and 63 may be locked in their
meshing position by any suitable means, for
instance, by the catch 98 which is adapted
to be forced into the groove 99 in stud 60
by means of the spring 100. The handle 64
may be turned to rotate the reel 1 while
the motor remains stationary.

As the worm 25 is fixed to the reel shaft
18, the limit-switch operating dogs which
are controlled by the rotation of the worm
25 will always retain their proper relative
positions with respect to the number of revo-
lutions that the reel 1 has made.

Referring now to Fig. 8, the generators

70 and 71, which have a common field wind-

ing 89, are adapted to furnish current to the

terminals 73, 74 and 75 on the wireless send-

70

75
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ing set. The generator 70 is a nine-volt ma-

chine which also supplies current to the reel
motor 10. The automatic switch for mot

10 is shown diagrammatically, 32, 33 repre:’ -
senting the pivoted switch elements shown'
in the other figures. . These switch elements

are connected in series with the field 72 of
the motor 10, so that the automatic switch
stops the motor by opening its circuit. When

the switch 76 is in position for raising the

antenna, the genérator 70 is connected only
to the motor 10,—the wireless sending set
being disconnected from the generators in
this position of the switch for two reasons:
first, it is not desired to operate the sending
set while the antenna is being reeled in;
secondly, the capacity of generator 70 is
such that it could not reel in the antenna
and supply the sending set at the same time.

‘When switch 76 is in position for raising

the antenna, the generator 70 supplies cur-
rent to the motor 10 as follows: the posi-
tive terminal 77, terminal 78, switch blade
79, lead 80, through the motor 10, lead 81,
switch blade 82, termina] 83, switch arm

110
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32 (which would then be closed), field wind-

ing 72,.to negative terminal 84 of the gen-
erator 70. The motor 10 would operate un-
til the antenna was reeled up,at which time
the motor would automatically stop, due to
the opening of switch 32.

When the switch 76 is. moved to the po-
sition to lower the antenna, the generator
70 supplies current over lead 77, switch
blade 82, lead 81, through the armature of
motor 10, lead 80, switch blade 79, lead 85,
the automatic switch 33, field winding 72, to
the negative terminal 84. The motor 10 1s
supplied with current until the antenna 1s
reeled out, at which time the automatic

‘switch . opens the circuit of the motor by

opening the switch 33. The motor auto-

. matically stops at the proper time, -and

20
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35

~ speed reduction of the worm gear.

45

when the automatic switch has operied the
plate 33, the plate 32 is held closed by means
of the spring 42, so that the motor circuit
will be completed when the switch is moved
to the “up” position. i

When the switch 76 is in position for low-
ering the antenna, the terminals 73, 74 and
75 are energized as follows: The generator
70 supplies current over the lead 77,
through the switch blade 86 to the terminal
74 of the sending set. The generator 71
which is a 500-voﬁ: machine is connected to
the terminal 73 of the set over the lead 87,
blade 76, and the lead 88. The negative
terminals of both of the generators are con-
nected to the lead 84, which is connected to
the terminal 75 of the set.

The motor 10'is of that type of small pow-
er motor which has a speed Iimit of a definite
and fixed value which will consequently
limit the speed of reeling or unreeling to a
definite fixed value as determined by the

speed of unreeling will not be increased by
increased pull upon the reel by the partly
unreeled antenna because of the fact that
the connection is through a worm gear. Fur-
thermore, when either of the switches 32 or
33 are operated to stop either the action of
reeling: or unreeling, the motor does not
come to rest instantly, but owing to the in-
ertia of its armature and shaft, gradually

comes to rest as the-stored up energy is lost -

- through friction. This checks the antenna

60

“and 33, no

gradually. When the motor is stopped in the
normal way by action of the switches 32
sudden stoppage of the antenna
will occur. ‘ Co
While the antenna and means for oper-

ating the same are shown as applied to an.

aeroplane as in Fig. 7, it is obvious that the
invention or certain features thereof may be
used in other aerial vessels or elsewhere if

"desired. Nove] features inherent in the in-

vention are defined in the appended claims.
What is claimed is: -
1. The combination with an aerial vessel

The .

. B

‘of -an antenna therefor. ada; 'te(vl'to'be pro-

jected from and drawn back to said aerial
vessel, a motor for controlling the projected
length of said antenna, and means includ--

.ing the ree]l and operating means therefor .70

supplementary to said motor for cohtr.ollipﬁ
the projected length of said antenna, sai

‘antenna being insulated from the operating

means for said reel. SR o .
2. The combination with an aeria] vessel .75
of an antenna therefor adapted to be reeled
in or out, a motor for reeling said antennas,
an automatic switch for controlling the ex-
tent of rotation of said motor, and auxiliary
means under the control of the operator for .80
reeling said antenna in case said motor fails
to operate. R
3. The combination of an antenna, a. reel
therefor, a motor for operating said reel, a
limit-switch controlled by said motor. for .85
determining the “up” and “down” positions

.of said antenna, electrical mains, a  genera-

tor adapted to energize said motor and said
mains, and a switch for connecting said gen-
erator either to said mains and said motor 90
for “down” operation or to said motor for
“up” operation. o o

4. The combination of a signaling system
with a generator, mains for connecting said
generator and said system at.times, a motor .95
or controlling the operative. condition of
an element of said system, and a two-way
switch adapted in both closed. positions to -
connect said .generator to said motor and
adapted in one only: of said positions to 100
connect said generator to said mains. - )

5. In a signaling system, an element
adapted to be moved back and forth be-
tween an operative and an moperative po-
sition, a reel for so moving said element,
a motor for operating saiﬁ reel, a limit
switch adapted to be controlled by said

105

‘motor, and means for operating said reel

and said limit-switch independently of said
motor. o ' - 1o

6. In a signaling system, an element
adapted to be moved from one position to
another and conversely, a reel for so mov-
ing said element, a motor, means for de-
tachably coupling said motor to said reel, 115
supplementary means for operating said
reel, and means controlled by said supple-
mentary means for uncoupling said motor
from said reel. ‘ o

7. In a signaling system, a signaling con- 120
ductar, means for extending and retracting
said conductor comprising a reel, a motor
for operating said reel, means for detach-
ably coupling said motor to said reel, a
limit-switch adapted to be controlled by 125
said motor, supplementary means for op-
erating said reel and said switch, and means
controlled by said supplementary means for
uncoupling said motor from said reel. :

8. The combination of an aeria]l vessel, 130
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an antenna therefor adapted to be reeled
in or out, a motor for reeling said antenna
a worm-gear operatively connecting said
motor and said antenna, and means for au-
tomatically stopping said motor at desired
limits of travel of said antenna.

9. A signaling system comprising an an-
tenna, a reel for said antenna, a motor for
operating said reel, a limit switch controlled
by said motor, means for supplying current
to said motor, and means for completely in-
sulating the frame of said motor from said
antenna and said reel.

10. In combination, an aerial vessel, a
signaling system for communicating with
or from said vessel, said system comprising
a signaling conductor, retracting and ex-
tending means for said conductor, a pewer

operated device for operating saild means,.

and a common source of electrical energy
for operating said means and furnishing
energy to said system for the operation

~ thereof.
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11. In combination, a movabie structure,
a communicating system mounted thereon
including a signaling conductor, extending

and retracting means for said conductor,

power operated means for operating said
first mentioned means, and automatically
acting means for’causing gradual cessation
of action of said power operated means
when said signaling conductor has been suf-
ficiently retracted or extended..

12. In combination with a signaling sys-
tem, a source of power for signaling, a sig-
naling conductor, extending means there-
for, mains for connecting said source to said
system, and common movable means where-
by said source may be connected to said

system and whereby said extending means

may be operated. .

13. The combination of means for use in
signaling systems comprising a power de-
vice for adjusting a signaling conductor,
means for limiting the extent of such ad-
justment, and auxiliary means for adjust-
ing said conductor, said auxiliary means be-
ing operative without disturbing the rela-
tion existing between said power device and
said limiting means.

14, In combination, an aerial vessel, an
antenna, means for extending and retract-
ing said antenna comprising a series motor
and means for transferring metion from
said motor to said antenna, but not re-
versely, whereby the inherent speed limitin
characteristic of the motor limits the spee
of delivery of the antenna.

15. In combination, an aerial vessel, a
reel mounted thereon, a weighted antenna
adapted to be extended from and retracted
to said vessel by being unwound from and
wound upon said reel, and an organization
of mechanism including means for driving

1,464,168

said reel and for automatically limiting the
speed of unwinding of said antenna.

16. In combination, an. aerial vessel, a
reel mounted thereon, an antenna adapted
to be extended from and retracted to said
vessel by being unwound from and wound
u?on the said reel, and means independent
of the pull exerted by said antenna upon
sald reel for regulating the unwin<£ng
speed of said reel, ‘

17. In combination, an aerial vessel, a
reel mounted thereon, an antenna, and an
organization of mechanism comprisin
means for extending said antenna from an
retracting it to said vessel by unwinding it
from and winding it upon said reel and for
limiting the speed at which said reel may be
rotated. .

18. In combination, an aerial vessel, a ro-
tatable member, an antenna, and an organ-
ized mechanism comprising means for ex-
tending said antenna from and retracting it
to said vessel by winding it upon said mem-
ber and for limiting the speed and gradu-
ally checking the extension of said antenna
when it is extended to the desired amount.

19. In combination, an aerial vessel, a
reel mounted thereon, operating means for
said reel, and means combining said reel

“therewith whereby when said antenna is be-

ing delivered at a certain desired speed in-
creased pull on said antenna is ineffective
to increase the speed of delivery thereof.

20. The combination of an aerial vessel
with an antenna, a reel upon which said an-
tenna is to be wound, driving means for
said reel and coupling means connectin
said reel and driving means whereby sai
driving means drives said reel but whereby
power applied to said reel cannot drive said
driving means,

21. An aerial vessel, an elongated me-
tallic conductor adapted to be extended
from said vessel to constitute an antenna
system, and mechanism for extending and
retracting said conductor from and to said
vessel, said mechanism including speed-lim-
iting means acting to limit the operating
speed of said mechanism.

22. An aerial vessel, an antenna, and an
organization of mechanism  including re-
tracting and extending means for said an-
tenna mounted on said vessel, automatically-
acting means to limit the distance of ex-
tension of said antenna and gradually
check the extension of said antenna.

23. The combination of an aerial vessel;
8 reel mounted thereon; a flexible member
having one end connected to the reel; a
weight on the other end of said member;
and means for automatically limiting the
speed of delivery of the flexible member
from the reel to a predetermined value.

24. In combination, an aerial vessel,

]
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mechanism mounted thereon including ro- ery of said antenne fo o predetermined
tatable antenna retaining means, anfenne maximum velocity.

extending means operable to cause tho exten-  In witness whereof, we hereunte subacribe
sion of said antenns from said retaining our names this 5th day of July &. D., 1817,

L 13 e s X A T
6 means snd comprising an organizstion of LLIANM T, BOO
mechanism for lmiting the sveed of deliv- WALTER 4., BO
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