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(57) ABSTRACT 

Aradio telephone is provided With a body (3) and a cover (2) 

arranged for relative sliding movement With the body The radio telephone also comprises guide means for guiding 

the relative sliding movement; the guide means comprising 
a guide track on the cover (2) and a guide rail on the body 

(3). The guide rail extends along a portion of the guide track 
When the cover irrespective of the relative positions of the 
cover (2) and body (3) and the force betWeen the cover (2) 
and body (3) is substantially constant over a range of 
positions along the guide track; Which leads to a tactile 
improvement for the user. Alternatively; the guide rail may 
be provided on the cover (2) and the guide track on the body 

(3). 
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RADIO TELEPHONE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a portable telephone, and 
more particularly to a portable telephone comprising a 
slidable cover. 

[0002] There is a tendency noWadays for portable radio 
telephones to become increasingly lightweight and compact. 
HoWever, as overall dimensions decrease, it has to be borne 
in mind that there is a critical minimum dimensional con 
straint on the separation of the microphone and the earpiece 
imposed by the distance betWeen the ear and the mouth of 
the human head, typically around 15 centimeters. 

[0003] This is addressed in the Nokia 8110 phone, Which 
is depicted in FIG. 1 of the accompanying draWings. This 
phone 1 comprises a main body 3 and a cover 2 Which 
houses the microphone. When the telephone is not in use, the 
cover 2 is slid to its closed position as shoWn in FIG. 1a, the 
overall length of the telephone then only being approxi 
mately 14 centimeters. When in use, the cover is slid into an 
open position thereby establishing the optimum space in 
betWeen the earphone and the microphone for convenient 
use. 

[0004] As can be seen from FIGS. 1b and 1c, the cover 2 
has a sideWall 16 in each side Which terminates in an 
inWardly directed ?ange 17 Which extends in parallel With 
the transverse direction of the telephone. Correspondingly, 
the telephone housing 3 is formed With guide tracks 35. 
When the user applies pressure to the cover to move it 
betWeen the open and closed positions, these guide ?anges 
move along the guide rails 35. 

[0005] Whilst this sliding arrangement of the guide rails 
35 and ?ange 17 Work Well, the aesthetic and tactile qualities 
of the sliding arrangement could be further improved. One 
particular Weakness is the fact that the user needs to apply 
more force When initially moving the cover from its closed 
position to move a certain distance than it does from a partly 
open position to move it the same distance. 

[0006] GB 2310560 Which relates to an invention imple 
mented in the Nokia 8110, suggests replacing the ?anges 17 
Which run along the length of the cover With discrete guide 
pins positioned along the length of the cover. HoWever, such 
an implementation Would still have the aforementioned 
Weaknesses. 

SUMMARY OF THE INVENTION 

[0007] According to the present invention there is pro 
vided a radiotelephone comprising a ?rst part; a second part 
arranged for relative sliding movement With the ?rst part, 
betWeen a closed position in Which the ?rst and second parts 
at least partially overlap and an open position; and guide 
means for guiding the relative sliding movement, the guide 
means comprising a guide track on the ?rst part and a guide 
rail on the second part; Wherein the guide rail eXtends along 
a portion of the guide track When the second part is in the 
open and closed position; and the force betWeen the tWo 
parts is substantially constant over a range of positions along 
the guide track. 

[0008] Such a radio telephone has a substantially constant 
friction sliding arrangement, Which provides a tactile 
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improvement for the user. That is, he can apply substantially 
the same force to one of the parts to move it a certain 
distance relative to the other, irrespective of its starting 
position. 

[0009] Preferably the ?rst part of the radio telephone is its 
body and the second part its cover. This provides an aesthetic 
improvement over conventional slide phones, as guide rails 
are no longer required doWn the side of the phone. 

[0010] Preferably, the guide rail is dimensioned to prevent 
substantial relative pivoting of the ?rst part about it. More 
over, the Width of the guide rail is optionally substantially 
the same as the Width of the guide track. This enables a 
constant distance to be maintained betWeen the tWo parts. 

[0011] The guide rail may comprise a single short ?ange, 
or alternatively tWo pins. It is preferable if the tWo pins are 
positioned again to prevent substantial relative pivoting of 
the parts, and thus to prevent any ?apping of the ends of the 
parts remote from the pins. 

[0012] Preferably, the pins have curved ends (e.g. hemi 
spherical) as these provide a smaller surface contact area so 
reducing friction further. Moreover, they have the additional 
advantage of being able to be readily inserted in the guide 
tracks should the parts become separated. 

[0013] Suitably, the guide rail and guide tracks have 
surfaces made of materials With loW friction properties, and 
yet Which are durable to repetitive sliding contact. Prefer 
ably, the guide rail is composed of metal and the guide track 
is composed of plastics. 

[0014] The guide track may be shaped to angle one part 
With respect to the other such that, for eXample, a micro 
phone in a cover part of the telephone may be positioned 
closer to the user’s mouth. 

[0015] The guide track may be a groove. This eliminates 
the need for end stops and thus reduces the number of parts 
required for the sliding mechanism. 

[0016] The telephone may comprise one or more latches 
for latching the ?rst and second parts at certain positions. 
For eXample, it may comprise a latch for latching the parts 
in the closed position and/or open position and/or any 
intermediate position (for eXample an intermediate position 
at Which only the function keys are revealed). The latch may 
comprise a resilient arm With a projection on one part of the 
telephone and a corresponding protrusion, for interfering 
contact With the projection, on the second part. 

[0017] The telephone may also comprise further features 
such as a catching mechanism Which ensures that When in 
the closed position the surfaces of the ?rst and second parts 
of the telephone are in alignment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Embodiments of the present invention Will noW be 
described, by Way of eXample, With reference to the accom 
panying draWings, of Which: 

[0019] FIG. 1 shoWs a knoWn portable telephone With a 
slidable cover; 

[0020] FIG. 2 shoWs a preferred embodiment of a portable 
telephone of the invention With the cover partly covering the 



US 2002/0132633 A1 

operating face of the telephone, thus making some of the 
operating push buttons accessible; 

[0021] FIG. 3 shoWs the embodiment of the telephone of 
the invention shoWn in FIG. 1, With the cover pulled aWay 
from the operating face of the telephone thus making all the 
operating push buttons accessible; 

[0022] FIG. 4 shoWs the embodiment of the telephone of 
the invention shoWn in FIG. 1 With the cover pulled aWay 
from the operating face of the telephone, from the rear; 

[0023] FIG. 5 shoWs the structure of the main body of the 
telephone of the invention shoWn in FIG. 1; 

[0024] FIG. 6 shoWs the structure of the rear of the cover 
of the telephone of the invention shoWn in FIG. 1; and 

[0025] FIG. 7 shoWs the structure of the connector means 
of the telephone of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] Apreferred embodiment of a portable telephone 1 
of the invention is shoWn in FIGS. 2-4. The telephone 1 has 
a microphone arranged in the slidable cover 2 and an 
operating face 5 Which may be covered partly by the slidable 
cover 2. The rear face of the cover 2 is formed With a 
plurality of metallic conductors 15 (see FIG. 6), Which are 
connected to the microphone, and Which eXtend in the 
direction of the sliding movement of the cover 2. The 
housing 3 of the telephone 1 is formed With a connector 
means 20 (see FIG. 7) in the form of slide shoes 21 for 
co-operation With the conductors 15. The slide shoes 21 may 
advantageously be resilient. Further, the housing 3 is con 
structed With a display 4 to display, for eXample, call 
numbers, telephone menus, reception conditions, battery 
status, and games. 

[0027] In this embodiment, the housing 3 has a front part 
61 and a rear part 62. The rear part 62 is Wider than the front 
part 61 each side by an amount substantially equal to the 
thickness of the cover’s sideWall 16 each side, so that the 
line of each side of the phone housing 3 is substantially 
continuous. 

[0028] In this embodiment the housing 3 and the cover 2 
of the telephone are of plastics With a painted outer coating 
to provide an aesthetically pleasing telephone. More spe 
ci?cally, the housing 3 is made of an ABS polycarbonate and 
the slide is made of Xantar (a blend of Polytetra?uoraeth 
ylene (PTFE) to reduce friction and glass ?bre to provide 
stiffness). These materials are not essential to the invention. 
HoWever, it is preferable that the materials of the parts of the 
housing 3 and cover 2 Which are in contact provide mobility 
betWeen the parts. Further, the contacting parts ideally have 
a perfect surface ?nish. Finally, the contacting parts should 
have a good mechanical stability. These properties may be 
obtained by using a polycarbonate (PC) to Which polytet 
ra?uoraethylene (PFTE) is added and/or metal. The selec 
tion of materials is to impart a “self-lubricating effect” to the 
contacting parts. 

[0029] Relative sliding betWeen the housing 3 and cover 2 
is provided by grooves 17 in the side Wall 16 of the cover 2 
and a corresponding pair of projections or pins 35 for each 
groove 17, extending from the sideWalls of the front part 61 
of the housing 3 and positioned toWards the bottom of the 
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housing 3. Thus, displacement betWeen the cover 2 and the 
housing 3 is determined by the shape of the grooves 17. In 
this embodiment, the housing 3 and cover 2 are substantially 
?at. HoWever, as can be seen from FIG. 6, the grooves 17 
are angled, such that When the cover is open, or fully 
eXtended from the phone (see FIG. 3), the cover is no longer 
parallel to the operating face of the phone, but is instead 
angled acutely With respect to the operating face 5. In this 
manner, the slide brings the microphone closer to the user’s 
mouth. It also gives room betWeen the cover 2 and the 
bottom connector 31 to alleviate the siZe restriction require 
ments on accessories such as car kits, chargers etc, Which 
need to connect to this bottom connector 31. 

[0030] In an alternative embodiment, the microphone may 
be brought closer to the user’s mouth, by curving the 
housing 3 and the cover 2 slightly about an aXis of curvature 
Which eXtends in parallel With the transverse direction of the 
telephone. In this case, the grooves 17 of the cover 2 folloW 
this curvature and the pin 35 of the housing 3 slides along 
the grooves 17 to provide displacement betWeen the cover 2 
and the housing 3 along the circular arc. The curvature is 
relatively slight, since the radius of the circle along Which 
the movement takes place is large With respect of the length 
of the telephone. 

[0031] As can be seen from FIG. 5, in this embodiment 
the pins 35 eXtend from side Walls of the front part 61 of the 
housing 3 and are provided toWards the bottom of the phone. 
The upper most pair of pins limit the eXtension of the cover 
from the phone. Consequently, these pins are positioned 
such that the cover can extend suf?ciently to be in its open 
position, at Which the group of push buttons 7 is accessible. 
Similarly, the loWer most pair of pins are positioned such 
that they do not restrict the closing of the cover to its closed 
position shoWn in FIG. 2. 

[0032] TWo pairs of pins 35 are associated With each 
groove 17, to prevent unWanted pivoting of the cover Which 
Would occur about a single pair of pins. 

[0033] In this embodiment, the pins 35 are made of metal 
(e.g. brass), as metal is durable against repetitive sliding 
contact With the cover 2 Which, as mentioned above, is 
manufactured in Xantar. Further, the ends of the pins 35, are 
shaped hemispherically to provide tWo main advantages. 
Firstly, by the ends of the pins being hemispherical, they 
have a reduced contact area With the cover so that friction is 
reduced. Secondly, for reasons of safety, the cover 2 is given 
resilient properties Which are sufficient to ensure that tWist 
ing of the cover 2 With respect to the telephone housing 3 
does not result in elastic deformation of the cover 2 so that 
its side Walls 16 With the grooves 17 are disengaged from the 
pins 35 on the telephone housing 3. For this reason, the pins 
have a curved surface so that they can permit the cover to be 
readily reattached over them. Also, the diameter of the pins 
is chosen to be close to the Width of the grooves, so as to 
prevent unWanted movement of the cover 2. 

[0034] Use of a pin and groove arrangement for coupling 
the housing 3 and cover 2, provide a more constant friction 
sliding movement betWeen the cover’s open and closed 
positions. This is, in part, due to the fact that the same force 
is applied by the ends of the pins, no matter What position 
the cover is in. Also, the pins act as stops, preventing 
removal of the cover 2 from the housing 3 by pulling it too 
far from the telephone 1, thus simplifying the mechanical 
structure of the telephone. 
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[0035] Moreover, the use of grooves 17 on the cover 2 and 
pins 35 on the housing 3 provide an aesthetic improvement 
in the telephone 1, as the sides of the telephone can be 
smooth and elegantly contoured. 

[0036] In the position shoWn in FIG. 2, the cover 2 covers 
part of the operating face 5 of the telephone. In the case of 
an incoming call, this may be ansWered Without having to 
slide the cover 2, as a ?rst group of operating push buttons 
6 is accessible. This ?rst group of operating push buttons 
may comprise a push button for ansWering a call, a push 
button for terminating a conversation, and menu control 
push buttons for operating programmed menu facilities of 
the telephone. Additional displacement of the cover 2 to the 
position shoWn in FIG. 3 makes the ?nal group of operating 
push buttons 7 accessible, said group comprising essentially 
alphanumerical push buttons used for establishing a call or 
for programming the telephone. 

[0037] In this preferred embodiment, the cover 2 has a 
WindoW for providing access to the ?rst group of operating 
push buttons 6 When the cover is closed and the second 
group of operating push buttons 7 When the cover is open. 
Consequently, such an arrangement reduces the length of 
movement of the cover required to access the full operating 
face, and thus assists miniaturiZation of the phone Where 
required. 

[0038] HoWever, in an alternative embodiment, the cover 
is arranged such that When it is in the closed position, as 
shoWn in FIG. 2, the cover 2 covers the entire operating face 
5 of the telephone. In the case of an incoming call, this may 
be ansWered by sliding the cover 2 to the position at Which 
the ?rst group of operating push buttons 6 is accessible. 
Further, the call may be ansWered merely by displacing the 
cover 2 as Will be explained later. Additional displacement 
of the cover 2 to the position shoWn in FIG. 3 makes the 
?nal group of operating push buttons 7 accessible. 

[0039] To implement further tactile improvements to the 
phone, in the preferred embodiment, the phone is provided 
With latching mechanisms for latching the cover 2 in its open 
and closed position. The latching mechanism comprises a 
cantilever arm 51 on the housing 3, Which is resiliently 
biased aWay from the housing 3, and tWo protrusions 52 and 
53 on the inner surface of the cover 2. As the cover is slid 
toWards its open position, the protrusion 53 contacts arm 51, 
causing it to be depressed suf?ciently to the protrusion 53 to 
pass over it. The arm 51 then springs back to its normal 
position, preventing further movement of the cover 2 
toWards its closed position Without external pressure being 
applied to force the protrusion back over the arm. Similarly, 
When the cover is slid to the closed position, the force 
applied by the user causes the protrusion 52 to depress the 
arm 51 and ride over it. The arm 51 is cleared and returns to 
its normal position, thus providing a block for the protrusion 
52. The protrusions are preferably ramped as shoWn in FIG. 
6 to provide a smooth transition. Latching, such as that 
shoWn provides the user With a sensory indication that the 
cover is in the open/closed position. 

[0040] In this preferred embodiment, the telephone 1 is 
also provided With a further latching mechanism to ensure 
that the cover 2 is maintained at the appropriate position 
When closed, for example having regard to the pro?le of the 
telephone. This further latching mechanism comprises a 
cover lift catch face 55 on each side Wall of the cover 2 and 
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corresponding faces extending from the sideWalls of the 
front part 61 of the housing 3. As the cover 2 is closed, the 
faces 55 of the cover 2 slide along corresponding faces 56 
of the housing until slide travel stops. The tapering of the 
faces 55 and 56 With respect to the sideWall of the cover 2 
and front part 61 of the housing 3 assist in providing a 
frictional force Which assists in maintaining the cover 2 in 
position. The housing 3 further comprises a ramp 58 on each 
lip 63 of its rear part 62, positioned toWards the bottom of 
the telephone. This ramp 58 tilts the cover 2 to ensure that 
the cover lift catches 55, 56 engage on closure. Furthermore, 
a covering positioning protrusion 59 is provided on the lip 
63 of the rear part 62 of the housing 3 to raise the cover 2 
if necessary so that the front face of the cover 2 and the 
accessible portion 6 of the opening face 5 are ?ush. 

[0041] Also, the housing 3 comprises a spacer pin 28 
Which supports the cover 2 When this is affected by a 
pressure on the telephone front face. This avoids separation 
by compression. Further it comprises a slide travel stop 57 
as an additional mechanism to prevent the user from forcing 
the cover and phone apart. 

[0042] Moreover, the cover 2 has a ridge With one or more 
apertures 40 through Which the sound may pass. The ridge 
39 may comprise a removable cover provided so that the 
microphone can be easily mounted Within the cover 2 beloW 
the ridge 39. 

[0043] The connector means 20 shoWn in FIG. 7 has the 
position shoWn in FIG. 5 in the preferred embodiment of the 
telephone of the invention. The connector means 20 com 
prises tWo slide shoes 21 Which, upon displacement of the 
cover 2, slide against the respective conducting path 15 and 
ensure a good electric connection in spite of the movement. 
It has been found that it is possible to transfer electric signals 
almost Without noise—even When the cover 2 is displaced. 

[0044] The connector means 20 has a microsWitch actua 
tor 29 at the side of the slide shoes 21. In the closed position 
of the cover 2, the microsWitch actuator 29 co-operates With 
an actuation bar 38 on the cover 2, causing the microsWitch 
actuator 29 to be pressed doWn to engage another contact 
part 31, thereby closing a current path. It is hereby possible 
to detect When the cover 2 is in the position shoWn in FIG. 
2, the microsWitch being closed here. When the current path 
in the microsWitch is interrupted, a call may be ansWered 
Without it being necessary to operate other push buttons. The 
conversation is terminated subsequently by closing the cur 
rent path. The microsWitch has tWo legs 30 Which are 
connected to the PCB of the telephone, While each of the 
slide shoes 21 has one leg 30. 

[0045] The slide shoes 21 have resilient properties to 
compensate for variations in the distance betWeen the cover 
2 and the housing 3. The slide shoes and the microsWitch 
actuator 29 are constructed as connector springs and are 
plated With 20 pm palladium nickel coated With 2 pm hard 
gold. The conducting paths 15 (slide ?ex) are plated With 5 
pm hard gold. This ensures a Wear-resisting and reliable 
electric connection. 

[0046] The present invention includes any novel feature or 
combination of features disclosed herein either explicitly or 
any generalisation thereof irrespective of Whether or not it 
relates to the claimed invention or mitigates any or all of the 
problems addressed. 
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[0047] In vieW of the foregoing description it Would be 
evident to a person skilled in the art that various modi?ca 
tions may be made Within the scope of the invention. For 
example, it is evident that the positioning of the pins on the 
front part of the phone is not essential: they could alterna 
tively be positioned on the rear part, or indeed on the cover 
for reception by grooves on the housing. Furthermore, the 
cover need not overlap the operating face of the phone to 
provide protection. Instead, its main purpose could be to 
extend the length of the phone When necessary. It could 
cover the rear of the phone When in its closed position and, 
for example, extend from the top of the phone if it comprises 
an earpiece and from the bottom of the phone if it comprises 
a microphone. Alternatively, both the cover 2 and the 
housing 3 could bear operating faces, Which face each other 
When the cover 2 is closed. For example, the housing could 
comprise a display and function keys and the cover alpha 
numeric keys. 

What is claimed is: 
1. A radiotelephone comprising: 

a ?rst part; 

a second part arranged for relative sliding movement With 
the ?rst part, betWeen a closed position in Which the 
?rst and second parts at least partially overlap and an 
open position; and 

guide means for guiding the relative sliding movement, 
the guide means comprising a guide track on the ?rst 
part and a guide rail on the second part; 

Wherein: 

the guide rail extends along a portion of the guide track 
When the second part is in the open and closed position; 
and 

the force betWeen the tWo parts is substantially constant 
over a range of positions along the guide track. 

2. A radiotelephone as claimed in claim 1, Wherein the 
?rst part is the body of the telephone, and the second part a 
cover. 
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3. A radiotelephone as claimed in claim 1 or 2, Wherein 
the guide rail is dimensioned to prevent substantial relative 
pivoting of the parts about it. 

4. A radiotelephone as claimed in any preceding claim, 
Wherein the Width of the guide rail is substantially the same 
as the Width of the guide track. 

5. A radiotelephone as claimed in any preceding claim, 
Wherein the guide rail comprises tWo pins. 

6. A radiotelephone as claimed in claim 5, Wherein the 
pins have curved ends, preferably hemispherical. 

7. A radiotelephone as claimed in any preceding claim, 
Wherein the guide rail is composed of metal and the guide 
track is composed of plastics. 

8. A radiotelephone as claimed in any preceding claim, 
Wherein the guide track is shaped to angle one part With 
respect to the other. 

9. A radiotelephone as claimed in any preceding claim, 
Wherein the guide track is a groove. 

10. A radiotelephone as claimed in any preceding claim, 
further comprising a latch for latching the ?rst and second 
parts at a predetermined relative position. 

11. A radiotelephone as claimed in claim 10, Wherein the 
latch comprises a resilient member on one part and a 
protrusion on the other part. 

12. A radiotelephone as claimed in claim 11, Wherein the 
latch comprises a plurality of protrusions for latching the 
?rst and second parts at a corresponding plurality of prede 
termined positions. 

13. A radiotelephone as claimed in any preceding claim, 
comprising means for aligning the surfaces of the ?rst and 
second parts When in the closed position. 

14. A radiotelephone as claimed in any preceding claim, 
comprising guide means on each side. 

15. A radiotelephone substantially as hereinbefore 
described With reference to, and/or as illustrated in, FIGS. 2 
to 4 of the accompanying draWings, either With or Without 
reference to any one, or any combination of, FIGS. 5 to 7. 


