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AUTOMOTIVE WEEICLE ANTENNA 

Leon S. Brach, East Orange, and Alexander Nor 
den, Jr., Maplewood, N. J., assignors to L. S. 
Brach Mfg. Corp., Newark, N. J. 
Application April 13, 1939, serial No. 267,530 

(C. 250-33) 10 Claims. 

This invention relates to the construction of an 
automotive vehicle antenna for use in connec 
tion with a radio set installed on the vehicle. 
Different types of antennas or aerials have been 
heretofore proposed and used, one of which is 
the so-called "fish-pole' type. While this type 
of antenna, gives good radio reception on the 
vehicle, it has the objectionable feature of pro 
truding above the body of the car, and being thus 
exposed, it is subject to injury besides being 
more or less unsightly. 

It is one of the objects of our invention to 
provide a rod-type antenna, which may be re 
tracted or collapsed into a basic section that is 
mounted in such a way as to entirely eliminate 
the unsightly appearance when the radio set is 
not being used. 
Another object of cur invention is to provide 

an antenna, which may be automatically erected 
to the desired length within any range of the 
structure. This may be done by a driver or oc 
cupant of the vehicle. At the same time, the 
antenna may be automatically withdrawn into 
the basic section. 
Another object of our invention is to provide 

an arrangement in which the antenna, may be 
automatically erected and collapsed or with 
drawn on the turning On or off of the radio set 
in the vehicle. 
Another object of our invention is to provide a, 

location for the rod aerial which will not de 
tract from the appearance of the vehicle, and 
in which the aerial is mounted in closer coop 
eration with the radio set than has heretofore 
been the practice, thereby producing less loss 
in the general reception of the radio Set. 
Another object cf our invention is to provide 

indicating means to show the length of the 
aerial or antenna to the driver or occupant of 
the vehicle. 
Another object of our invention is to provide 

an antenna, which may be erected and with 
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drawn by an occupant of the vehicle, the an- . 
tenna, telescopic sections being so constructed 
as to eliminate nechanical noises. 
These and other objects will be discerted fron 

a study of the specification taken in connec 
tion with the annexed diaWings. Wherein: 

Figure 1 is an elevational view of one form 
of our invention, with the casing member 
renoved. 

Figure 2 is a plan view looking down on the 
top of Figure 1. 

Figure 3 is a view of Figure 1 locking from 
left to right. 
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Figure 4 is a view on the line --4 of Fig 
Ure 3. 

Figure 5 is a view on the line 5-5 of Fig 
ure 3. s. . . . . . 

Figure 6 is a plan View coking down CI O25 
pair of contact members. 

Figure 7 is a fragmentary side-view similar to 
that shown in Figure 1 of the upper pair of 
contact members, showing the lower portion of 
the basic member of the aintenna, aid the means 
on the flexible operating member for opening 
the contacts, as shown in Figure 6. 

Figure 8 is a fragmentary view of the front 
of an automobile showing the basic member of 
the antenna as it comes through the cowl and 
extends toward the top of the car. 

Figure 9 is a side-view of Figure 8 bit with 
the antenna in extended position. 

Figure 10 is a wiring diagran of the appa 
ratus show; in Figure 1. 
Figure 11 is a quarter-sectional view, in frag 

ninentary form, of the aintenna. per Se.. 
Figure 12 is a section on the line 2-2 

Figure 11, but on an enlarged scale. 
Figure 13 is a section on the line 3-3 of 

Figure 11, but Cn an enlarged scale. 
Figure 14 is a plan view similar to Figure 1, 

but showing a modified arrangement of connect 
ing the notor to the apparatus, also a slightly 
different arrangement of the notor automatic 
control contacts. 

Figure 15 is a front elevational view showing 
a manually operated Structure. 

Figure 16 is a side view of Figure 15 looking 
from left to right, but with the indicator attach 
ment cmitted. 
Figure 1 is a pian view of a modified form of 

Ireceiver used in the apparatus. 
Figure 18 is a view looking down on the top 

of the automatic control contacts used in Fig 
lure 14. 

In the dra Wings, wherein like numbe:S refer 
to corresponding parts in the various views, 
is a mounting member having a bracket 2 fron 
which extend a pair of parallel arms 3 and 4, 
between Which are pivotally mounted a pair of 
friction-engaging rollers 5 and 6. As shown in 
Figures 1 to 4 inclusive, the rollers 5 and 6 are 
indicated as of insulating material for a pur 
pose which will be hereinafter pointed out. 
Mounted on the same bearing Stud that car 

ries the friction roller 5, is a worm-type of gear 
wheel T that is connected to a motor M by means 
of a worm 8 mounted on the end of the motor 
shaft. The motor M is fastened to the Support 

Of 
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f by any satisfactory means as by a bracket 9. 
Carried on the bracket 2 is an arm 0, the ends 
of which are bent over and carry insulators if 
and i2. To the insulator is fastened a flat 
Spring member 3 which in turn supports an in 
sulator 4 from which extend two contact Spring 
members f and G carrying, respectively, con 
tact members 7 and f is of suitable material. 
Fastened to the insulating block 2 is a member 
23, similar to 3, and this spring carries an 
insulator 4' which supports spring members 5 
and 6' carrying insulating strips 48 and 49 
which, respectively, have contacts 1' and 8' of 
suitable material. The members 5, 6, 5' and 
6' have their edges turned outwardly away fron 

their inner Surfaces as at 75, making then Soine 
what channel-shaped so as not to present shap 
edges to a member 9 which slides up and down 
between the said members for a purpose Which 
will be hereinafter referred to. 

Positioned for operation between the two sets 
of springs 5 and fS, and 5' and 6', is a mem 
ber 9 which may be made up of steel-Spring 
wire wound in reverse direction so as to give sub 
stantial stiffness for stresses applied longitudi 
nally of the member, for instance either a push 
or a pull, but which leaves the member 9 flex 
ible or bendable. The member 9 may be made 
with a core of steel wire covered with insulating 
material, or in some other satisfactory manner. 
The lower end of the flexible member f9 is posi 
tioned in a receiver 20 which, in the form shown 
in Figures 1 and 3, is conical in shape having a 
nozzle portion which is held in position by two 
support members 2 f and 22 fastened to the Sup 
port member as more clearly shown in Figure 5. 
The nozzle of the member 20 is insulated from 

the support members 2 and 22 by an insulating 
bushing 23, and is provided with a flange 24 to 
prevent, it from dropping out of the curved ends 
of the support members 2 and 22 which are held 
in position by a screw 23 so that their curved 
ends engage the insulator 23, the adjustment be 
ing such as to allow the receiver 20 to turn more 
or less, particularly when the member 9 is being 
withdrawn and inserted into the receiver. By 
thus allowing the receiver to turn, the member 
9 will coil up within its interior without be 
coming snarled up. It is to be understood that 
the cone receiver 20 may be made of metal, al 
though it may be made of insulating material, 
or metal lined with insulating material such as 
29, as indicated in Figure 1, to prevent the end 
of the member 9 from coming in contact with 
the metal When the COne is made of metal. 
The upper end of the member 9 extends into 

the basic member 25 of the antenna, which is of 
the telescopic type, three sections being indi 
cated, the second section being numbered 26 and 
the outer section being numbered 27. The mem 
ber 9 passes through the sections 25 and 26 and 
is attached to the lower end of the section 2. 
The basic section 25 is adjustably mounted in 

the split end of a stud 30 carried by the frame 
member but insulated therefrom by an insu 
lator 3. The clamping screw 32 is used to hold 
the basic section 25 in position in the stud 30. 
The Outer end of the basic section 25 is drawn 
Ol' SWedged down to a Srinaller diameter as in 
dicated at 33 in Figure 11, and the lower end of 
the Section 26 is provided with a split collar 34 
fastened thereto in any satisfactory manner as 
by Soldering or spot-welding, so that when the 
Section 26 is pulled to its outer position the col 
lar 34 will hit the reduced portion 33, thereby 
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2,329,329 
stopping the section 2S from being pulled entirely 
out of the section 25. The outer end of the Sec 
tion 26 is provided With a cap 35 having a hole 
therein to pass the outer section 27, which is in 
the form of a rod having a ball 36 thereon. 
The section 27 is provided with a stop made by 

SWedging or upsetting the metal at 3 which will 
engage the cap 35, thereby preventing withdrawal 
of the section 27 from the section 26. The outer 
end of the flexible member 9 is attached to the 
end 33 Cf the Section 27. To prevent rattle of 
the section 2 within the section 26, we provide 
a thin metal strip 39, preferably of copper, which 
Strip will take the position somewhat as indi 
cated in the Section of Figure 12. A similar strip 
may be used between the sections 26 and 25. 
The antenna apparatus shown in Figures 1, 2 

and 3, is preferably mounted on the cowl men 
ber 40 as indicated in Figure 9, and the section 
25 extends upwardly through the cowl, through 
a Suitable insulating bushing 4 in alignment 
with and directly over the centrally arranged 
Window-frame memebr 42 of the automotive ve 
hicle, a Suitable clamp such as 43 being used to 
fasten the basic section 25 in positon, but the 
clamp 43 is insulated from the section 25. The 
length of this section is such that when the an 
tenna is collapsed, as shown in Figure 8, the 
ball 36 is somewhere near the top of the body 
of the vehicle. This makes a very neat and or 
namental arrangement. In some cases the win 
dow-frame member 42 may be made so that the 
basic section 25 may be concealed within the 
frame member, it of course being insulated there 
from and coming out of this frame member at 
the top. 
The Operation of the structure so far described 

is illustrated in the diagram of Figure 19, in 
which the motor M is provided with two series 
field Windings F and F, the armature being con 
nected to a double-throw switch S. As shown in 
Figure 10, when the switch S is in the 'up' po 
sition, meaning that the antenna is extended to 
the position shown in dotted lines in Figure 9, 
the contacts 7 and 8 are opened by reason of 
an enlargement 44 (see Figure 7) on the flexible 
member 9. In other words, when the flexible 
member 9 and the various sections reach the 
position of Figure 9, the motor circuit is opened 
and the contacts 7 and 8, due to the enlarge 
ment 44, pass between the spring members 5 
and 6. When it is desired to withdraw or col 
lapse the antenna, the switch S is thrown to the 
'down' position which reverses the current 
through the notor armature, turning it in re 
Verse direction. The contacts 7 and 8 will then 
be closed, and when the member 9 and the var 
ious Sections get to substantially the full limit of 
their retraction or collapsing stroke, an enlarge 
ment Similar to 44 on the member 9 opens the 
contacts and 8', thereby stopping the motor. 

If desired, the switch S may have an extra 
Set of contacts S' which close the circuit through 
the radio set when the switch S is thrown to the 
'up' position. In other words, when the radio 
Set is turned on the motor is started and the an 
tenna is noved to extended position, and vice 
WeSa. 

As shown in Figure 14, the motor M is mount 
ed at right angles to that shown in Figure 1. 
The contacts f and 18 and 7 and 8 of Fig 
lure 14 are mounted somewhat differently from 
those shown in Figure 1 and corresponding fig 
ures. The Spring members 5 and 6 are pro 
vided with projections 45 and 48 which are en 
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gaged by the flexible member 9. The members 
15 and 16 are mounted on an insulator 47. In 
each case the contacts 7 and i8 and 7' and 8" 
are carried on insulators 48 and 49 which are 
attached to the spring members 5 and 6, and 
connection is made to these contacts by indi 
vidual Wires such as 50 and 5 shown in Figure 
18. Furthermore, in Figure 14 the basic section 
25 is attached to a swivel adjusting member 52 
in any satisfactory manner as by a flexible insu 
lating collar-53. 
The friction wheels 5 and 6 may be made of 

insulating. material or metal, or a combination of 
the two, but when made of metal they should be 
insulated from the bracket arms 54. In both 
forms, one of the fiction drive wheels, for ex 
ample 6, is preferably mounted with a spring 
take-up 55 so that it will provide the necessary 
tension between the two friction drive wheels and 
at the same time allow for slippage if the timing 
between the motor and its control contacts and 
the antenna section is raot precise. 

In Figures 15 and 16, I have shown a hand 
operating device-in which the basic section 25 is 
carried in a holder 56 of insulating material 
which may, if desired, be nounted on the ex 
terior part of the door. 

In this arrangement the flexible member 9 is 
driven by the rollers- 5 and 6 operated by a pair 
of beveled gears 5T through the medium of a 
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hand-crank 58, one of the gears 5 being Con 
nected to a shaft carrying, for example, the drive 
roller 5. A guide roller 59 is preferably used to 
guide the member 9 into an insulating bushing 
60 which is mounted in cooperation with the hold.- : 
er 56. The receiver 6 fis. Somewhat different fron 
the receiver 20 shown in Figure 3, it being indi 
cated as a circular disc having insulators 62 and 
63 insulating it from its support members 64 
and 65. 
One of the shafts supporting the drive rollers 

5 and 6, for example the shaft 66 carrying the 
roller 6, is extended and has a threaded end on 
which is mounted an insulator 67 to which is at 
tached a flexible drive ninenber 68 carrying &n 3 
indicator 69 which cooperates with a scale Fo 
to indicate to the operator the height to which 
the antenna has been extended. 
The receiver may take a different form from 

those shown at 2) and 6. For example, in Fig 
ure 17, the receiver is in the form of a coiled , 
conduit 7 for receiving the member 9. 
The center frame member of the front window 

may be constructed and arranged so as to act as 
the basic Section member of thie antenna, one 
end being prolonged or extended into the cowl, 
if necessary, to make suitable cooperative con 
nection with the apparatus required to raise and 
lower the aerial, the height of which may be 
controlled, as heretofore explained, by a 'suitable 
switch. Furthermore, the antenna, may take the 
form of a coil member such as shown in Figure 
17, or, if made up in seations as heretofore de 
scribed, the sections may take a different form 
than that illustrated. 
In Figure 1. We have indicated the menber 
9 as being directly connected to the antenna. 

section 27, but this union may be an instilating 
joint, so that the member 9 and the receiver, 
whatever form is used, are electrically insulated 
from the extensible, portion of the antenna. 
Where the member 9 aid the receiver are in 
sulated from the extensible portion, connection 
may be made from the antenna, to the receiving 
set at some point such as at the stud 30 in Fig 

S 
lure 1. If the connection between the member 
9 and the antenna section 2 is metallic, then 

connection to the radio set may be made through 
the stud Supporting one of the metal friction 
rollers that drive the member 9. 
Since the capacity of the antenna decreases 

when it is shortened, and vice-versa, its react 
ance increases and decreases for the same fre 
quency, and to compensate for this and get the 
maximum efficiency from the antenna, at differ 
ent frequencies, We may connect to some prop 
erly arranged part of the requipment, such as 
the member 67 or an equivalent device on the 
notor-driven arrangements, an arm 8 carry 
ing a reactance in the form of an inductance 
coil 8 that may be moved over the core 82 car 
ried by a Support 83. The coil 8 is connected 
into the antenna circuit, preferably using flex 
ible conductor's 84 and 85. It is obvious that the 
core may be moved and the coil held stationary, 
or turns may be cut in and out of the coil to vary 
the reactance thereof. Instead of an inductance, 
the reactance may be a combination of induct 
ance and capacity which may be required in some 
C8Se.S. 

From what has been said, it will be understood 
that various changes may be made in the details, 
Without departing from the spirit cf our inven 
tion or the scope of the appended clains. 
What We claim is: 
1. A radio antenna for the purpose described 

having a plurality of relatively movable tele 
scopic sections, the basic one of which extends 

3 5 
Within and is insulatingly mounted to a part of 
the body of the vehicle, and means for extending 
from the basic Section the other sections to any 
desired height Within the full-length range of 

40 

the antennia, and retracting the sections when 
desired, said meanis including a pair of friction 
rollers of suitable material, with means for turn 
ing at least one of them, and a flexible niember 
of relatively stiff material passing between and 
gripped by Said rollers and having one end con 
nected to the inner antenna section, and a mov 
able Self-adjusting receiver at the other end of 
Said flexible member to receive tie same when 
ths antena is collapsed. 

3) 
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2. A radio antenna for the purpose described 
having a plurality of relatively movable telescopic 
Sections, the basic one of which extends within 
and is insulatingly mounted to a part of the body 
of the vehicle, and means for extending from the 
basic section the other sections to any desired 
height within the full-length range of the an 
teiina, and retracting the sections when de 
sired, said means including friction rolers with 
means for turning them, and a metallic member 
passing between and gripped by said roilers, the 
roller's being arranged so as not to ground said 
metallic member which has one end connected 
to the inner antenna section and a noyable self 
adjusting receiver at the other end, said metallic 
member being flexible enough to coil up in the 
receiver when the antenna is in a retracted po 
sition, yet stiff enough to push the antenna sec 
tions out of the basic member. 

3. An automotive vehicle antenna combination 
including, a basic support section adapted to have 
other sections telescopically housed therein with 
means for preventing the sections from being sep 
arated when the sections are moved to extended 
position, the basic section being insulatingly 
mounted on a part of the vehicle, a flexible mem 
ber having one end fastened to the lower end of 
the inner antenna Section and means comprising 
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a pair of fiction. Wheels, with means under con 
trol of an occupant of the vehicle for turning 
at least one of then, the flexible member being 
positioned between said Wheels, for causing the 
said flexible member to extend and retract the 
antanna, sections, and a novable self-adjusting 
receiver for the flexible member when the an 
tenna, is in retracted position. 

4. An automotive vehicle antenna combination 
including, a basic support section adapted to have 
other sections telescopically housed therein. With 
means for preventing the sections from being Sep 
aiated When the Sections are noved to extended 
positicin, the basic section being insulatingly 
mounted on a part of the vehicle, a flexible men 
ber having one end fastened to the lower end of 
the inner antenna section and means comprising 
a pair of fiction wheels, with electric motor 
means under control of an occupant of the Ve 
hicle for turning at least one of said wheels for 
causing the flexible member, positioned between 
the wheels, to extend and retract the antenna, 
sections, a receiver for the flexible member, and 
means cooperatively carried by the fiexible men 
ber for opening the motor circuit, when the an 
tenna has been extended and retracted to fixed 
positions. 

5. For an autonotive vehicle, a collapsible an 
tenna, composed of telescopic Sections, a basic 
antenna, section insulatingly carried within the 
cowl of the vehicle and extending through the 
cowl near to and following the direction of a cen 
trally located front window frame member and 
being fastened thereto but insulated therefon, 
and means under control of an occupant of the 
vehicle for extending the antenna, Sections from 
the basic section and then later retracting the 
extended sections into the basic section. When it 
is not desired to use them, said means including 
a notor device and a flexible operating Inenber 
extending within certain cf the telescopic sec 
tions and fastened to the inner Che, means for 
operatively connecting the motor device to the 
flexible member, interlocking means between the 
sections whereby the inner section when it moves 
will pick up and move any Section between it and 
the basic section, springs carrying contacts for 
controlling the motor circuit, said springs being 
positioned so said flexible member passes between 
them, and means carried by said flexible nem 
ber for moving said springs to open and close said 
Contacts. 

6. For an automotive vehicle, a collapsible an 
tenna composed of telescopic sections, a basic 
antenna section insulatingly carried within the 
cowl of the vehicle and extending through the 
cowl near to and following the direction of a 
centrally located front window frame member 
and being fastened thercto but insulated there 
from, and means under control of an occupant 
of the vehicle for extending the antenna sections 
from the basic Section and then later retracting 
the extended sections into the basic section when 
it is not desired to use them, said means includ 
ing a motor device and a flexible but longitudi 
nally stiff operating member having one end 
fastened to the inner of said antenna sections, 
and a receiver at the opposite end of the flexible 
member, means for operatively connecting the 
motor device to the flexible member, and means 
carried by the fiexible member to automatically 
stop the motor when the flexible member has 
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moved the antenna Sections to predetermined 
points in both directions. 

7. A radio antenna for the purpose described 
having a plurality of relatively novable tele 
Scopic sections, the basic one of which extends 
within and is insulatingly mounted to a part of 
the body of the vehicle, and means for extend 
ing from the basic Section the other sections to 
any desired height within the full-length range 
of the antenna, and retracting the sections when 
desired, said means including a flexible member 
fastened to the inner section and capable of 
pushing the sections apart and pulling them to 
gether, with operating means for moving the flex 
ible member, and a receiver for the flexible mem 
ber when the antenna sections are pulled to 
gether, said receiver being mounted So it may 
turn of itself to better accommodate the flexible 
member as it is forced back to the receiver. 

8. An automotive vehicle antenna combina 
tion including, a basic tubular section adapted 
to have other Sections telescopically housed there 
in with means for preventing the sections from 
being separated when the sections are moved to 
extended position, the basic section being insu 
latingly mounted on a part of the vehicle, a flex 
ible member having one end fastened to the lower 
end of the inner antenna section and means un 
der control of an occupant of the vehicle for 
acting on said flexible member to move said sec 
tions to extended position, and also to move 
them to retracted position, and a conically shaped 
receiver for the flexible member when the an 
tenna is in retracted position, the receiver being 
mounted So it may turn of itself as the flexible 
member is moved in and out of the receiver. 

9. A radio antenna for the purpose described 
having a plurality of relatively movable telescopic 
sections, the basic one of which extends within 
and is insulatingly mounted to a part of the body 
of the vehicle, and electric motor-driven means 
including a relatively stiff but flexible elongated 
member for extending the movable sections from 
the basic Section, and automatic means for stop 
ping the motor When the antenna has been ex 
tended for radio wave reception, and further au 
tomatic means for stopping the motor when the 
antenna has been collapsed by reverse direction 
of the motor, said automatic means including, 
enlargements on the flexible member and two sets 
of Spaced Spring contact members between which 
the flexible member passes, one set of contact 
members being acted on by one of said enlarge 
ments to open the motor circuit at the end of 
movement of the antenna sections in one di 
rection, while the other set of contacts is acted 
on by the other enlargement to open the motor 
circuit at the end of movement of the antenna 
Sections in the opposite direction and switch 
means for starting the motor in the proper di 
rection of rotation to initiate movement of the 
flexible member and the antenna sections. 

10. For an automotive vehicle, an antenna ca 
pable of being coiled up, a receiver for the an 
tenna and means under control from within the 
vehicle for extending the antenna from and re 
tracting it to the receiver the receiver being 
mounted to turn more or less due to force ap 
plied thereto by the antenna for the purpose de 
Scribed. 

LEON S. BRACH. 
ALEXANDER NORDEN, Jr. 


