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PORTABLE ELECTRONIC APPARATUS 

The invention relates to portable electronic apparatus, in 

particu1ar a personal computer, which is normally stored and used on a 

desk or similar support. 

Various portable personal computers have been developed. Many.of 

these are the nsuit casen type as shown in Fig. 3A of the drawings 

herein. For carrying this type of personal computer, a handle is 

provided on the top of the person~l computer. In the non-use, storage, 

condition, the personal computer is placed on a desk in the upright 

position, as shown in the Fig. 3A. When the personal computer is to be 

used or operated by an operator, the personal computer is laid down on 

the desk in a horizontal position, as shown in Fig. 3B, and its cover is 

opened, as shown in Fig. 3C. A flat type display device is mounted on a 

back of the cover. By opening the cover, a keyboard appears. 

This type of personal computer has inherent disadvantages. When 

the personal computer is operated by the operator, it must be laid down, 

as shown in the Fig. 3B, so that·the area contacting the desk is 

appreciably increased, and the space available on the desk for other 

purposes is decreased. The operator who frequently uses the personal 

computer tends to place the personal computer on the desk in the 

horizontal position, as shown in the Fig. 3B, since he/she finds it a 

burden to store the personal computer in the upright position, as iri 

Fig. 3A, and then to lay the personal computer. down into the horizontal 

position shown in the Figs. 3B and 3C whenever he/she wants to operate 

the personal computer. 

Portable personal computers of the type shown in the Figs. 3A-3C 

are disclosed in US Design Patent No. 243,250 and in US-A-4,497,036. 

us-A-4,669,053 discloses a personal computer similar to the personal 

computer shown in the Figs. 3A-3C. As described in this patent , 

specification, a disk drive unit is .retractably mounted on the top 
'~ . 
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pivotally mounted on a front surface, and a display device is fixedly 

attached in· a position substantially parallel to the front surface. The 

personal computer disclosed has a larqer bottom surface than the front 

surface;· whereby it requires a large space on the desk. 

us-A-4,294,496 discloses a portable personal computer wherein a 

keyboard enclosure is hinqed to a main .frame enclosure in such a mC1.nner 

that it is possible to fold the keyboard up aqainst the main frame and 

to latch the two toqether. A disk drive unit is mounted in such a 

manner that a surface or plane of a disk in the drive unit is parallel 

·to left and right side surfaces. The personal computer disclosed 

requires a large space on the desk. 

us-A-4,496,943 discloses a portable information display system 

which includes a compact enclosure of a size to fit under a typical 

airline seat. It includes a fixedly mounted cathode ray tube display 

and a retractable keyboard pivotally mounted on a front surface. It 

requires a large distance between the front surface and a back surface 

due to the cathode ray tube display. 

US-A-4,660,111 discloses a liftinq mechani~m for a floppy disk 

drive, which differs from the mechanism of the electronic apparatus 

·described herein. 

The object of the present invention is to provide a portable 

electronic apparatus which requires the minimum space on the desk both 

when it is operated or used by the operator and when it is not operated 

or used. 

The present invention relates to portable electronic apparatus 

comprising a container having a front surface, a back surface, a top 

surface, and a bottom surface, and adapted to be stored and used while 

supported on its bottom surface. 

Accordinq to the invention the apparatus is characterised in that 
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the area of the bottom surface is less than the area of the front 

surface, the front surface comprises a pivotahly mounted cover, and a 

keyboard is mounted on the inside of the pivotally mounted cover. 

When the electronic apparatus is to be used, the cover is opened to 

· make the keyboard available to an operator. The space occupied by the 

apparatus in use is only increased by the size of the keyboard. 

In order that the invention may be more readily understood, an 

embodiment will now be des~ribed with reference to the accompanying 

drawings in which: 

Fig. 1 is a per~pective view of a portable personal computer shown 

"open" with the keyboard being positioned in the operating position, 

Fig. 2 is a perspective view of the portable personal computer 

illustrated in Fig. 1 shown "closed" with the keyboard being moved to 

its closed position, 

Figs.: 3A, 3B and 3C are perspective views of a known type of 

personal computer, 

Fig. 4 is a perspective view of the portable personal computer 

illustrated in Fig. l with the fiat type display device and the floppy 

disk drive unit moved to their pulled out positions, 

Figs. SA and SB illustrate the mechanism for supporting and moving 

the flat type display device, 

Figs, 6A, GB, 7A,.7B, SA, SB, 9A and 9B illustrate the movement of 

the moving mechanism and the flat type display device, 

Fig. 10 illustrates the coupling of the keyboard to the rest of the 

personal computer, and 
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Fig. 11 illustrates the mechanism for latching the keyboard into 

the rest of the personal computer. 

Ref'erring to Fig. 1, ~ portable type personal computer 1 includes a 

flat type display device 2, a floppy disk drive unit 3, and a keyboard 

4. The keyboard 4 is pivotally mounted o~ a frame of the personal 

computer 1, and pivotable between the opened position as shown in F~g. 1 

and a closed position as shown in Fig. 2. That is, the keyboard 4 acts 

as a cover of the portable computer 1. Both the flat type display 

device 2 and the floppy disk drive unit 3 are also moved between the 

retracted positions as shown in Fig. 1 and the open positions as shown 

in Fig. 4. A mechanism for controlling the movement of the display 

device 2 and the floppy disk drive unit 3 is described hereinafter. 

Referring to Fig. 2, the case of the portable personal computer 1 

has a. top surface 23, a bottom surface 24, a front sur£ace 25, a back 

surface 26, a left side surface 27 and a right side surface 28. The 
! 

area of the bottom surface 24 is smaller than the area of each of the 
! • 

front surface 25 and the back surface 26. The bottom surface 24 is 

placed on the desk during bo~h the non-used state and used state of the 

personal computer. 

Referring to Fig. 1, the keyboard 4 is mounted on the back inside 

of the cover. The cover constitutes a main part of the front surface. 

A hard disk drive unit, a power supply circuit, a microprocessor, 

and various circuit boards are mounted within the personal computer 1. 

For simplifying the drawings and since they do not form essential parts 

of the invention, these are not shown in the Figs. 1, 2 and 4. 

The flat type display device 2 is a plasma display device or a 

liquid crystal display device, or the like. 

The keyboard 4-is retained in the retracted or closed position by 

latch mechanisms SA and SB. These mechanisms are described hereinafter 
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with reference to Fig. 11. The keyboard 4 is electrically connected to 

the personal computer 1 by a cable 6~ which is stored in a groove 7 of a 

member 11. 

A power switch 8 is mounted on a surface 9 of the main part of the 

personal computer 1. The switch 8 is a 11 seesaw11 type switch. When the 

left end of the switch (as viewed in Fig. 1) is in a high position,. as 

shown in Fig. 1, the power is turned on. An extended tab 10 is provided 

on the member 11. When the keyboard 4 is closed as shown in Fig. 2, the 

tab 10 pushes do~ the raised left end of the switch 8 to turn off the 

switch 8 automatically. 

A handle 16 is mounted on the top surface 23 of the personal 

computer 1. 

Referring to Figs. SA and SB, a mechanism 51 for controlling the 

movement of the flat type display device 2 between the retracted 

{closed) position and the pulled out (open} position is shown. The 
i i 

mechanism is mounted between a right side wall 2A of the flat type dis-

play device 2 and a frame 52 of the main part of the personal computer 

l. The same mechanism with the components being in a mirror relation­

ship to the components shown in Figs. SA and SB is mounted between a 

left side wall 2B of the display device 2 and a left side frame. · 

The mechanism 51 includes a first member S3 and a second member 54. 

The first.member S3 is pivotally mounted on the frame 52 at a pivot 

point 5S, and is biased in a counter-clockwise direction (as viewed in 

the Figures} by a coil spring 56. A slot 57 is formed in the upper 

portion of the first member S3. A sliding shoe S8 and a coil spring 59 

are mounted within the slot 57. The sliding shoe S8 is pressed firmly 

against a cam surface 60 of a cam member 61 by the coil spring 59. The 

cam member 61 is rigidly mounted on the second member 54. By the firm 

engagement of the sliding shoe S8 and the cam surface 60, the display 

device 2. can be moved into and maintained at any angled position 

relative to the rest of the computer. The second member 54 is pivotally 
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mounted on the f·irst member 53 at a pivot point 62. A first latch 

comprising an arrow head shaped_member 63 and a receiving member 64 and 

second latch comprising an arrow head shaped member 65 and a receiving 

member""66 are provided to latch the flat type display device 2 to the 

frame 52 as illustrated in Fig. SB. 

Referri~g to Figs. 6B, 7B, SB and 9B, these show the movement of 

the mechanism 51 and the flat type display device 2 with respect to the 

frame 52. 

In Fig. 6B, the arrow head shaped members 63 and 65 engage with the 

receiving members 64 and 66, respectively, so that the flat type display 

device 2. is retained in the.retracted position at which the keyboard 4 

is closed as shown in Figs. 2 and GA. ( 

I 

To disengage the first and second latches, an operator pulls the 

display device 2 out of the personal computer 1. For this purpose, 

recessed portions 67A and 67B, as shown in Figs. l and 4, are formed on 

the right and left sfde of the display device 2, respectively! The 

operator pulls the r~cessed portions 67A or 67B by his/her fi~ger. As 

the second member 54, which is rigidly coupled to the portions 67A and 

67B, is being pulled by the operator, the arrow head shaped member 65 

becomes disengaged from the receiving member 66, and the second member 

54 is rotated in the clockwise direction. The arrow head shaped member 

63 becomes disengaged from the receiving member 64, so that the first 

member 53 starts to rotate· in the counter-clockwise direction by the 

action of the coil spring 56, as ~hown in Fig. 7B. As the operator 

continues to pull the recessed portion 67A, the second member 54 

maintains the position shown in the Fig. 7B. The second member 53 

rotates until a back surface 6S is stopped by the frame 52, as shown in 

Fig. SB. 

It is apparent that, when the flat type display device 2 is 

retained in the retracted position, as shown in Figs. l, SB, 6A and 6B, 

the distance between the pivot point 62 and the frame surface 69 is a 
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minimum x1 , as sho~ in Fig. 6B, and wh~n the display device 2 is pulled 

out, the distance between the pivot point 62 and the frame surface 69 is 

a max~ x2, as shown in Fig. SB. As the flat type display device 2 is 

moved from its retracted position to its pulled QUt position, it is 

pivoted at the· pivot point 62 between a positive angle position, such as 

a position shown by the second member 54 in Fig. SB and a negative angle 

position, such as a position shown by the dashed line 54' corresponding 

to the position of the second member in Fig. SB. The flat type display 

device 2 can be retained at any angled position between these two by the 

relatively firm engagement between the cam surface 60 and the sliding 

shoe SS. 

To return the flat type display device 2 to its retracted position~ 

the operator pushes the lower part of the display device 2 to incline 

the display device 2 to the negative angle position (Fig. SB} and then 

pushes the top part of the display device as shown in Fig. 9B, so that 

first the arrow head shaped member 65 is latched by ~he receiving member 
! 

66 and then the arrow head shaped member 63 is latched by the receiving 

member 64, whereby the mechanism is returned to the original position as 

shown in Figs. SB and 6B. 

Describing the floppy disk drive unit 3 with reference to Figs. 1 

and 4, the floppy disk drive unit 3 includes a floppy disk load/unload 

slot 22 and a floppy disk drive device 21. A floppy disk 20 can be 

loaded and unloaded through the slot 22. The drive device 21, which 

includes a read/write head and a step motor, etc., and is shown by the 

block 21, is well known. The longitudinal dimension A, shown in Fig. 1, 

is larger than the depth B of the personal computer 1, and the depth C 

of the floppy disk drive unit 3, shown in Fig. 4, is smaller than the 

depth B. The floppy disk drive unit 3 is pivotally mounted at its 

bottom portion, and can be pivotally moved between its closed or 

retracted position shown in Fig. 1 and its open or pulled out position 

shown in Fig. 4. Since the pivot mechanism is well kn9wn, it is not 

shown in the drawings. 
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The read/write operations of the floppy disk 20 are performed wit~ 

the drive unit 3 in either the open position or the closed position 

since the floppy disk drive device 21 is mounted within the unit 3. By 

arranging the surface of the floppy disk 20 parallel to a surface of the 

flat type display device 2, th~ depth B of the personal computer 1 is 

reduced to a minimum value, which is sufficient to provide the stability 

of the personal computer l when it is standing on the desk. In the .. 

closed or retracte4 position, the slot 22 is hidden within the personal 

computer 1, whereby the slot 22 is protected against dust or other 

undeaired outside particles. 

With reference to Figs. l and 10, the mechanism for pivoting the 

keyboard 4 to allow for its movement between its closed position as 

shown in Fig. 2 and its open position as shown in Figs. 1 and 4 is 

described. Leg members 13 are pivotally mounted at pivot points 14 on 

both the right and left sides of the keyboard 4. Fiq. 10 shows the 

right side components. The leg members support the member 11. A 

surface 19 of the leg member 13 is supported by a receiving surface lS. 

The round surfaces 15 and 19 allow the keyboard 4 to pivot betwe.en its 

closed position and its opened position. The same mechanism as that 

shown in the Fig. 10 is provided on the left side of the keyboard with 

the components being in a mirror relationship with those illustrated in 

Fig. 10. The leg member 13 is detachably mounted on the receiving· 

surface 15, whereby the keyboard 4 can be detached from the personal 

computer l, as shown in the Fig. 10. The leg member 13 can be pivoted 

in the clockwise direction from the position shown in the Fig. 10, 

whereby the detached keyboard 4 can be inclined to face to the operator 

and supported.by the leg member 19. 

With reference to Figs. 1, 2 and 11, these illustrate the latch 

mechanisms SA and SB to retain the keyboard 4 in the closed position. 

Fig. 11 shows the right side latch mechanism SA. The left side latch 

mechanism SB is provided with the same structure as that of the 

mechanism SA, with the components being in a mirror relationship. The 

latch mechanism SA includes a slide button 16, a bar 17 coupled to the 
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slide button 16, and an aperture 18. The aperture is formed on the 

right side wall of the personal computer, as shown in the Fig. 1. 

Rightward movement of the slide button 16 by the operator causes 

the bar 17 to enter into the aperture 18, whereby the keyboard 4 is 

. locked in the closed position. Leftward movement of the slide button 16 

by the operator causes the ~ar 17 to retract from the aperture 18, 

thereby the back of the latch mechanism SA is released. 
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CLAIMS .. 

· 1. Portable electronic apparatus comprising 

a container (1) having a front surface (25), a back surface (26), a 

top surface (23), and a bottom surface (24), and adapted to be stored 

and used while supported on its bottom surface (24) , 

characterised in that 

the area of said bottom surface (24) is less than the area of said 

front surface (25) , 

said front surface (25) comprises a pivotably mounted cover, and 

a keyboard (4) is mounted on the inside of said pivotally mounted 

cover. 

2. Apparatus as claimed in Claim 1 characterised in that said 

container contains a movable flat type display device (2) movable 

between a retracted position and a pulled out position, the display 

screen of said flat type display device being parallel to said front 

surface of said container when in said retracted position. 

3. Apparatus as claimed in Claim 2 characterised in that said flat 

type display device is movably mounted in said container by a moving 

mechanism comprising 

a first member (53) pivotally mounted on a frame of said container 

at a first pivot point (55) , 

a second member (54) pivotally mounted on said first member at 

second pivot point (62) which is spaced from said firs~ pivot point, and 

supporting said flat type display device (2). 
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4. Apparatus as claimed in Claim 3 characterised in that said first 

member is biased (56) to pivot in a direction to move said second pivot 

point away from said frame. 

5. Apparatus as claimed in Claim 3 or Claim 4 characterised in that 

said moving mechanism comprises a frictional mechanism (57,58,59,60) 

mounted on said first and second members so that said display device can 

be positioned at any selected angled position with respect to said front 

surface. 

6. Apparatus as claimed in Claim 5 characterised in that said 

frictional mechanism includes a cam surface (60) provided on said second 

member at a position around said second pivot point, a shoe (58) and a 

spring (59) having one end fixed on said first member and the other end 

engaged on said shoe to frictionally pr~ss said shoe (58) against said 

cam surface (60}. 

7. Apparatus as clai~ed in any one of Claims 3, 4, 5 or 6 

characterised in that said moving mechanism comprises a first latch 

mechanism (63,64} and a second latch mechanism (65,66) for latching said 

display device .in said retracted position. 

8. Apparatus as claimed in any one of Claims 2 to 7 characterised in 

that said container contains a.floppy disk drive unit (3) pivotally 

mounted adjacent to said flat type display device (2) and movable 

between a retracted position and a pivoted out position, the front 

surface of said floppy disk drive unit being parallel to said front 

surface (25) of said container when in said retracted position • 

.. 
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ABSTRACT .• 

Th~-.. present invention relates to portable electronic apparatus 

comprising a container (1) having a front surface (25) , a back surface 

(26), a top surface (23), and a bottom surface (24), and adapted to be 

stored and used whi1e supported on its bottom surface (24). 

According to the invention the apparatus is characterised in that 

the area of the bottom surface (24) is less than the area of the front 

surface (25), the front surface comprises a pivotably mounted cover, and 

a keyboard (4) is mounted on the inside of the pivotally mounted cover. 
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PORTABLE ELECTRONIC APPARATUS 

ABSTRACT 

The present invention relates to portable electronic apparatus comprising a 

container (1) having a front surface (25), a back surface (26), a top surface (23), and a 

bottom surface (24), and adapted to be stored and used while supported on its bottom 

surface (24 ). 

According to the invention the apparatus is characterised in that the area of the 

bottom surface (24) is l~ss than the area of the front surface (25), the front surface 

comprises a pivotably mounted cover, and a keyboard (4) is mounted on the inside of 

the pivotally mounted cover. 

FIG. 2 
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and a display device is fixedly attached in a 

position substantially parallel to the front surface. The personal computer disclosed has a 

larger bottom surface than the front surface, whereby it requires a large space on the 

desk. 

US-A-4,294,496 discloses a portable personal computer wherein a keyboard 

enclosure is hinged to a main frame enclosure in such a manner that it is possible to fold 

the keyboard up against the main frame and to latch the two together. A disk drive unit 

is mounted in such a mann!!r that a surface or plane of a disk in the drive unit is parallel 

to left and right side surfaces. The personal computer disclosed requires a large space on 

the desk. 

US-A-4,496,943 discloses a portable information display system which includes a 

compact enclosure of a size to fit under a typical airline seat. It includes a fixedly 

mounted cathode ray tube display and a retractable keyboard pivotally mounted on a 

front surface. It requires a large distance between the front surface and a back surface 

due to the cathode ray tube display. 

US-A-660, 111 discloses a lifting mechanism for a floppy disk drive, which differs 

from the mechanism of the electronic apparatus described herein. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to ameliorate one or more disadvantages of 

the prior art. 

According to one aspect of the present invention it is provided a display assembly 

for _a computer, comprising in combination: a display device; a first member having a 

first pivot point, said first member being pivotally attachable to a frame of a computer at 

said first pivot point; a second member having a second pivot point, said second member 

being pivotally attached to said first member a said second pivot point, said second 

member being attached to said display device; a frictional mechanism attached to said 

first and second members, said frictional mechanism including: a cam surface provided 

on said second member; a shoe movably attached to said first member; and a first spring 
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having one end fixed to said first member and the other end engaged on said shoe, such 

that said shoe is frictionally engaged with said cam surface. 

According to another aspect of the present invention there is provided a computer, 

comprising in combination: a case enclosing a computer, said computer including a 

supporting frame, a keyboard and a disk drive; a display device movable between a 

retracted position and a. pulled-out position; a first member having a first pivot point, 

said first member being pivotally attached to said frame at said first pivot point; a second 

member having a second. pivot point, said second member being pivotally attached to 

said first member at said second pivot point, said second member being attached to said 

display device; and a frictional mechanism attached to said first and second members 

such that said display device can be positioned at variable angles with _respect to said 

case, said frictional mechanism including: a cam surface provided on said second 

member; a shoe movably attached to said first member; and a first spring having one end 

fixed to said first member and the other end engaged on said shoe, such that said shoe is 

frictionally engaged with said cam surface. 

According to still another aspect of the present invention there is provided a 

portable electronic apparatus comprising: a container having a front surface, a back 

surface, a top surface, and a bottom surface, the area of said bottom surface being less 

than the area of said front surface, and said front surface comprising a pivotally mounted 

cover, a keyboard mounted on the inside of said pivotally mounted cover; and a flat type 

display device contained in the container and moveable between a retracted position and 

a p~~led out position, the display screen of said flat type display device· being parallel to 

said front surface of said container when in said retracted position, said flat type display 

device being moveably mounted in said container by a moving mechanism comp.rising: a 

first member pivotally mounted on a frame of said container at a first pivot point, and a 

second member pivotally mounted on said first member at second pivot point which is 

spaced from said first pivot point, and supporting said flat type display device; 
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characterised in that s·aid pulled out position comprises a pivoted out position and said 

moving mechanism comprise.s a frictional mechanism mounted on said first and second 

members so that said display device can be positioned at any selected angled position 

with respect to said front surface. 

DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

In order that the invention may be more readily understood, an embodiment will 

now be described with reference to the accompanying drawings in which: 

_Fig. 1 is a perspective view of a portable personal computer shown "open" with the 

keyboard being positioned in the operating position, 

Fig. 2 is a perspective view of the portable personal computer illustrated in Fig. 1. 

shown "closed" with the keyboard being moving to its closed position, 

Figs. 3A, 3B and 3C are perspective views of a known type of personal computer, 

Fig. 4 is a perspective view of the portable personal computer illustrated in Fig. 1 

with the flat type display device and the floppy disk drive unit moved to their pulled out 

positions, 

Figs. SA and SB illustrate the mechanism for supporting and moving the flat type 

display device, 

Figs. 6A, 6B, 7A, 7B, 8A, 8B, 9A and 9B illustrate the movement of the moving 

mechanism and the flat type display device, 

Fig. 10 illustrates the coupling of the keyboard to the rest of the personal 

computer, and 
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CLAIMS 

1. A display assembly for a-computer, comprising in combination: 

a display device; 

a first member having a first pivot point, said first member being pivotally 

attachable to a frame of a computer at said first pivot point;· 

a second member having a second pivot point, said second member being pivotally 

attached to said first member a said second pivot point, said second member being 

attach~ to said display device; 

a frictional mechanism attached to said first and second members, said frictional 

mechanism including: a cam surface·provided on said second member; a shoe movably 

attached to said first member; and a first spring having one end fixed to said first 

member and the other end engaged on said shoe, such that said shoe is frictionally 

engaged with said cam surface. 

2. The display assembly of claim 1, further comprising a second spring attached to 

said first member, such that said first member is biased to move in a first direction. 

3. A computer, comprising in combination: 

a case enclosing a computer, said computer including a supporting frame, a 

keyboard and a disk drive; 

a display device movable between a retracted position and a pulled-out position; 

a first member having a first pivot point, said first member being pivotally attached 

to said frame at said first pivot point; 

.. a second member having a second pivot point, said second member being pivotally 

attached to said first member at said second pivot point, said second memb~r being 

attached to said display device; and 

a frictional mechanism attached to said first and second members such that said 

display device can be positioned at variable angles with respect to said case, said 

frictional mechanism including: a cam surface provided on said second member; a shoe 

movably attached to said first member; and a first spring having one end fixed to said 
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first member and the other end engaged on said shoe, such that said shoe is frictionally 

engaged :with said cam surface. 

4. The computer of claim 3, further comprising a second spring having one end 

attached to said first member, and the other end attached to said frame, such that said 

first member is biased to move in a first direction. 

5. The computer of claim 4, further comprising means for latching said display device 

in a retracted position. 

6. A portable electronic apparatus comprising: 

a container having a front surface, a back surface, a top surface, and a bottom 

surface, the area of said bottom surface being less than the area of said front surface, and 

said front surface comprising a pivotally mounted cover, a keyboard mounted on the 

inside of said pivotally mounted cover; and 

a flat type display device contained in the container and moveable between a 

retracted position and a pulled out position, the display screen of said flat type display 

device being parallel to. said front surface of said container when in said retracted 

position, said flat type display device being moveably mounted in said container by a 

moving mechanism comprising: 

a first member pivotally mounted on a frame of said container at a first pivot 

point, and 

a second member pivotally mounted on said first member at second pivot 

point which is spaced from said first pivot point, and supporting said flat type display 

devi_~; characterised in that 

said pulled out position comprises a pivoted out position and 

said moving mechanism comprises a frictional mechanism mounted on said first 

and second members so that said display device can be positioned at any selected angled 

position with respect to said front surface. 


