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EXTENDIBLE WHIP ANTENNA ASSEMBLY WITH 

A WHIP ANTENNA HAVING A NOTCHED STOPPER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an extendible whip 

antenna assembly for a mobile terminal used in mobile 

communication. 

2. Description of the Related Art 

In mobile communication, a mobile terminal or a 

mobile radio apparatus must constantly exchange information 

with base stations both in a stand-by state and during 

communication. 

As antennas therefor, a small antenna such as a 

helical antenna is used in the stand-by state while a whip 

antenna is used during communication. These antennas are 

combined together to form an extendible whip antenna 

assembly which can be retracted into a housing of the 

mobile radio apparatus. 

The extendible whip antenna assembly has a helical 

antenna which is fixed to the housing of the mobile radio 

apparatus via a holder serving as a feeding point, and a 

whip antenna which passes through the helical antenna and 

is slidable in the longitudinal direction. 
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A stopper of an electric conductor is mounted on one 

end of the whip antenna within the housing, and a dummy 

antenna portion is attached to the other end of the whip 

antenna. The holder is made of an electric conductor and 

has a flexible contact member of an electric conductor. 

When extended. the stopper of the whip antenna is 

fitted into the flexible contact member and makes contact 

therewith. and the feeding point is commonly connected to 

the helical antenna and the whip antenna. 

On the other hand, when the extendible whip antenna 

assembly is retracted into the housing, the dummy antenna 

portion is fitted into the flexible contact member and 

makes contact therewith so that the feeding point is 

connected to the helical antenna alone. 

For selectively maintaining the extended position and 

the retracted position, the conventional extendible whip 

antenna assembly has at least three parts, i.e., a stopper 

at the lower end of the whip antenna, a holder connected to 

the helical antenna, and a flexible contact member. 

The flexible contact member is in the holder 

connected to the helical antenna and, therefore, has a 

problem that it is difficult to adjust a friction with the 

whip antenna extended into the extended position. 

Also, in order to place the flexible contact member 

within the holder, the whip element of the whip antenna 

must have a diameter sufficiently small as compared with a 

diameter of a screw for attaching the bolder to the housing. 

In the event that the diameter of the whip element is not 
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sufficiently small. the flexible contact member cannot be 

placed within the holder. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 

to provide an extendible whip antenna assembly, wherein the 

whip antenna can be maintained in the extended position 

without using a flexible contact member within the holder 

connected to the helical antenna, and wherein a feeding 

point can be commonly connected to the whip antenna and the 

helical antenna, thereby reducing the number of parts for 

selectively maintaining the extended position and the 

retracted position, to thereby realize reduction in cost 

and weight. 

It is another object of the present invention to 

provide an extendible whip antenna assembly, wherein it is 

easy to adjust the friction force applied to the whip 

antenna when it is extended to the extended position. 

It is yet another object of the present invention to 

provide an extendible whip antenna assembly, wherein the 

whip antenna can be connected to the feeding point in 

parallel with the helical antenna even in the event that 

the diameter of the whip antenna element is not 

sufficiently smaller than the diameter of the screw for 

attaching the holder to the housing. 

According to the present invention, there is provided 

an extendible whip antenna assembly comprising a helical 

antenna mounted on an outside surface of a housing of a 

radio communication equipment, a whip antenna slidably 
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mounted on the housing to be movable between a retracted 

position where the whip antenna is retracted in the housing 

and an extended position where the whip antenna is 

projected from the helical antenna toward the outside of 

the housing, and feeding means for stopping the whip 

antenna in the extended position and for commonly feeding 

the whip antenna and the helical antenna. The feeding 

means comprises a stopper of an elastic electric conductive 

material and mounted on one end of the whip antenna for 

securing the whip antenna to the housing in an extended 

position, and a holder of an electric conductive material 

electrically connected to a transceiver circuit within the 

housing and fixing the helical antenna to the housing. The 

holder is connected to the stopper when the whip antenna is 

in the extended position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial cross-sectional view illustrating 

a conventional extendible whip antenna assembly in its 

retracted position; 

Fig. 2 is a cross-sectional view illustrating the 

conventional extendible whip antenna assembly of Fig. 1, 

but in its extended position; 

Fig. 3 is a front view illustrating a semi-assembled 

condition of the conventional extendible whip antenna 

assembly shown in Figs. 1 and 2; 

Fig. 4 is a front view illustrating an extendible 

whip antenna assembly according to an embodiment of the 



5 iiiiiittil 
present invention, in its retracted position; 

Fig. 5 is a front view illustrating the extendible 

whip antenna assembly shown in Fig. 4, but in its extended 

position; 

Fig. 6A is a front view illustrating a semi-assembled 

condition of the extendible whip antenna assembly shown in 

Figs. 4 and 5; and 

Fig. 6B is an end view of a stopper shown in Fig. 6A. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Prior to description of the pref erred embodiment of 

the present invention, a conventional extendible whip 

antenna assembly will be described with reference to Figs. 

1 through 3. 

Referring to Fig. 1, the conventional extendible whip 

antenna assembly 11 comprises a helical antenna 13, a whip 

antenna 15 extending through the inside of the helical 

antenna 13 and slidable in the longitudinal direction, and 

a dummy antenna portion 17 mounted on one end of the whip 

antenna 15. The helical antenna 13 has a helical coil 21 

wound around a hollow bobbin 19 and covered with an 

insulating material. Alternatively, the helical coil 21 is 

embedded in an insulator body comprising the bobbin 19 and 

the cover 23. 

The whip antenna 15 comprises a whip antenna element 

comprising a long and thin conductive wire and an 

~nsulating cover of resin or a similar material covering 

the whip antenna element. A stopper 25 is formed of an 
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electric conductive material and is mounted on one end of 

the whip antenna 15. A dummy antenna portion is mounted on 

the other end of the whip antenna element. 

A holder 29 is provided to fixedly mount the helical 

antenna 13 to a housing 27 of a mobile radio apparatus such 

as a cellular telephone. The holder 29 is connected to a 

feeding point 33 connected to a transceiver circuit 31 and 

serves to feed the helical antenna 13. A flexible contact 

member 35 is formed of an electric conductive material and 

is disposed within the holder 29 and around the whip 

antenna 15. 

Referring to Fig. 2, the extendible whip antenna is 

extended in the extended position and the holder 29 is 

connected to the feeding point 33. The holder 29 is also 

connected to the stopper 25 of the whip antenna 15 via the 

flexible contact member 35. Accordingly, the whip antenna 

15 is connected to the feeding point 33 in parallel to the 

helical antenna 13. 

In the conventional extendible whip antenna assembly, 

the flexible contact member 35 within the holder 29 comes 

into contact with the dummy antenna portion 17 on one end 

of the whip antenna 15 in the retracted position of the 

whip antenna, so that the extendible whip antenna assembly 

is maintained at the position. 

On the other hand, when the extendible whip antenna 

assembly is extended, the flexible contact member 35 within 

the holder 29 comes into contact with the stopper 25 at the 

other end of the whip antenna 15, so that the whip antenna 
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is maintained in the extended position. The stopper 25 is 

connected to the feeding point 33 via the flexible contact 

member 35 within the holder 29, so that the helical coil 21 

and the whip antenna 15 are commonly connected to the 

feeding point 33. 

Referring to Fig. 3 in addition, the change of 

electrical connection to the feeding point 33 between the 

extended position and the retracted position is carried out 

by cooperation of the holder 29 and the flexible contact 

member 35 connected to the helical coil 21 of the helical 

antenna 13, and the stopper 25 formed on the other end of 

the whip antenna 15. 

Now, an embodiment of the present invention will be 

described with reference to Fig. 4 through Figs. 6A and 6B. 

As shown in Fig. 4, the extendible whip antenna 

assembly 37 comprises a helical antenna 39, a whip antenna 

41 extending through the inside of the helical antenna 39 

and slidable in the longitudinal direction, and a dummy 

antenna portion 43 mounted on one end of the whip antenna 

41. 

The whip antenna 41 comprises a whip antenna element 

of a long and thin conductive wire and an insulating cover 

of resin or the like covering the whip antenna element. 

One end of this whip antenna element is connected to the 

dummy antenna portion 43. A stopper 45 is formed of an 

elastic electric conductive material such as phosphor 

bronze or the like, and is connected to the other end of 

the whip antenna element. 
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The helical antenna 39 is connected to a holder 47 

for attaching the extendible whip antenna assembly 37 to a 

housing of a mobile radio apparatus, as has been described 

with reference to the conventional antenna assembly. The 

holder 47 is connected to a feeding point of a transceiver 

circuit in the housing. 

With respect to the holder 47, a continuous body of 

the whip antenna 41 and the dummy antenna portion 43 is 

moved so that the dummy antenna portion is in the holder 47. 

The whip antenna 41 is retracted into the housing and the 

helical antenna 39 alone is located outside of the housing. 

In the retracted position, the helical antenna is connected 

to the feeding point alone. 

Referring to Fig. 5, the holder 47 connected to the 

helical antenna 39 is brought into connection with the 

stopper 45 of the whip antenna 41 in the extended position 

of the whip antenna 41. A plurality of axial slits 49 are 

formed in the stopper 45 mounted on the bottom end of the 

whip antenna 41, so that the stopper 45 has an elasticity 

and is in contact with an inner surface of the holder 47. 

Therefore, the stopper 45 is connected to the feeding point 

in parallel to the helical antenna 39. 

As shown in Fig. 6A, the helical antenna 39 comprises 

a helical coil 53 wound around a cylindrical coil bobbin 51 

formed of an insulating material, and a cylindrical helical 

antenna cover 55 for covering the periphery thereof. 

Also, as shown in Fig. 6B, the axial slits 49 are 

formed to have a cross shape in a cross section. 



9 

The whip antenna element of the whip antenna 41 is 

fixed with the stopper 45 at the portion of the one end of 

the stopper 45 where the slits 49 are not formed. The 

stopper 45 has elasticity at the portion formed with the 

slits 49 and is elastically pressed onto the inside surface 

of the holder 47. Therefore, the stopper 45 is brought 

into reliable connection with the holder 47. 

According to this invention, in the extendible whip 

antenna assembly comprising a combination of the helical 

antenna and the whip antenna retractable into and 

extendible from the housing, the whip antenna is maintained 

in the extended position by the stopper having the axial 

slits to thereby exhibit elasticity without using a 

flexible contact member within a holder. Accordingly, the 

helical antenna and the whip antenna oan be connected to 

the feeding point in parallel to each other in the extended 

position. Thus, the number of parts can be reduced, 

thereby reducing the cost and the weight. 

Also, the extendible whip antenna assembly according 

to the present invention is capable of adjusting the 

friction force applied to the whip antenna when extended to 

the extended position, by means of axial slits and by the 

use of an elastic material such as phosphorous bronze for 

the stopper. The weight of the stopper is also reduced as 

compared with conventional stoppers, since the axial slits 

are provided therein. 

Furthermore, in the extendible whip antenna assembly 

according to the present invention, the length of the 
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antenna element can be reduced because the antenna element 

is secured to the upper portio~ of the stopper, as compared 

with the conventional arrangement wherein the whip antenna 

element is required to have a length reaching the lowermost 

portion of the stopper. 

Moreover, in the extendible whip antenna assembly 

according to the present invention, the diameter of the 

whip antenna element need not be suf f ioiently smaller than 

the diameter of the sorew for attaching the holder to the 

housing, because the stopper is formed with the axial slits 

and thereby has elasticity. 
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WHAT IS CLAIMED IS: 

1. An extendible whip antenna assembly comprising a 

helical antenna mounted on an outside surf ace of a housing 

of a radio communication equipment, a whip antenna slidably 

mounted on the housing to be movable between a retracted 

position where said whip antenna is retracted in the 

housing and an extended position where said whip antenna is 

projected from the helical antenna toward the outside of 

the housing, and feeding means for stopping said whip 

antenna in the extended position and for commonly feeding 

the whip antenna and the helica1 antenna, 

said feeding means comprising: 

a stopper of an elastic electric conductive material 

and mounted on one end of the whip antenna for securing the 

whip antenna to the housing in an extended position; and 

a holder of an electric conductive material 

electrically connected to a transceiver circuit within the 

housing and fixing the helical antenna to the housing, said 

holder being connected to the stopper when said whip 

antenna is in the extended position. 

2. An extendible whip antenna assembly according to 

claim 1, wherein said stopper has at least one slit 

extending therealong from its one end. 

3. An extendible whip antenna assembly according to 

cla.im 2, wherein said stopper has the other end connected 

to an end of said whip antenna. 
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4. An extendible whip antenna assembly according to 

claim 2, wherein said stopper has two slits intersecting to 

form a cross in a cross section. 

s. An extendible whip antenna assembly according to 

claim 1, further comprising a dummy antenna portion at the 

end of the whip antenna to which said stopper is not 

connected, for pulling out the whip antenna from the 

retracted position to the extended position; 

said dummy antenna portion being in contact with said 

holder to block feeding to said whip antenna when said whip 

antenna is in the retracted position. 
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