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ber of components to be stocked, the space required In the assembly, and
the possibilities for emitting This invention relates to a personal
computer ap-  electromagnetic Interference. paratus having a storage
device, and to a tool for re-  One solution recently proposed for the
difficul- moving the storage device from a personal computer.   5   ties
presented by the prior practices described, and More particularly an
arrangement is described in   which is the subject matter of co-pending
United which a tool is operated manually to separate the stor-  States
Application Serial Number 537,655 filed June age device from its
connections to the personal com-  14, 1990 and owned in common with the
subject mat- puter. The storagedevice mayforexample, be a hard  ter here
described, has been to provide a DASD which disk drive directly attached to
the bus structure pro-  10  is directly connected to the bus structure of a
planar vided by a planar board or motherboard of the person-  board. While
such a solution provides significant ad- al computer system.
vantages, the use of a direct attachment DASD and Personal computer systems
in general and IBM   limited assembly and disassembly space raises prob-
personal computers In particular have attained wide-  lems In removing the
DASD in the event that service spread use for providing computing
capability to  15  Is necessary or upgrading is to be done. Indeed, in many
segments of today's modern society. Personal  any machine environment in
which obtaining access computer systems can usually be defined as a desk
to a DASD is made difficult by space limitations, there top, floor
standing, or portable microcomputer that  is increased risk that efforts to
exert on a DASD force consists of a system unit having a single system
proc-  sufficient to separate It from Its connections and essor and
associated volatile and non-volatile mem-  20  mounting may damage the
DASD. ory, a display monitor, a keyboard, one or more stor-  With the
foregoing in mind, it is an object of this age devices, such as
electromechanical direct ac-  Invention to provide a personal computer
having a cess storage devices (DASD), and an optional printer.  storage
device which can be readily and easily sepa- One of the distinguishing
characteristics of these sys-  rated from its connections to the personal
computer tems Is the use of a motherboard or system planar  25  by way of a
tool. Accordingly the present Invention board to electrically connect these
components.      provides a personal computer apparatus comprising These
systems are designed primarily to give inde-  at least one storage device
for storing and delivering pendentcomputing capabilitytoa singleuserandare
digital data and having a circuit board and elongate inexpensively priced
for purchase by Individuals or  first connector mounted on said circuit
board for es- small businesses Examples of such personal com-  30
tablishing operative connections for the transfer of puter systems are
1BM's PERSONALCOMPUTERAT          data to and from the storage device; a
planar board and IBM's PERSONAL SYSTEM/2 Models 25,30,50,       for
mounting circuit components for processing digital 60, 70 and 80. The
phrases "AT and "PERSONAL       data and having an elongate second
connector SYSTEM/2" are trademarks of International Business  mounted on
said planar board for establishing direct Machines Corporition.
35  operative connection between said planar board and Heretofore, the
conventional practice in providing  said storage device; characterised in
that a guide for data transfer between components of the person-  member on
said planar board is arranged to cooper- al computer located on the planar
board (which re-  ate with a slide on said storage device to position said
celve digital data as input from various elements of  storage device and
said planar board one relative to the system and deliver such data as
output to various  40  the other so that said first and second connectors
are elements of the system) and a storage device such as  mated and said
circuit board is parallel to said planar a DASD has been to interpose a
controller card, con-  board; said guide member and slide being accessible
troller circuitry or the like between the bus or buses  by a manually
operated tool to permit removal of said provided on the planar board and
the storage device.  storage device from said planar board. Typically, data
is communicated through electrical  45  A further object of this invention
is to provide a connections established by flexible conductors or  tool for
readily removing a storage device from a per- cables extending between the
controller and the stor-  sonal computer so as to facilitate servicing of
the age device.                                        computer. While such
connections between the planar          Viewed from this aspect the present
invention board and DASD  have functioned successfully and   50  provides a
tool for removing a storage device from a have become an industry standard,
it is recognized  personal computer apparatus as claimed in Claim 2 that
there are problems associated with those  con-  or Claim 3, comprising an
elongate handle portion for nections. Some of, those problems relate to the
atten-  being manually gripped by a user and an extraction tion to detail
necessary during initial assembly orsub-  portion at one end of said handle
portion, said extrac- sequent reassembly of the computer system. The   55
tion portion defining a tapered nose portion for wedg- necessity of giving
such attention increases the cost  Ing insertion between said guide member
and said of manufacture and the possibility of error in assem-  slide for
separating the guide member and slide one bly. Further, the cabling
required increases the num-  from the other, further defining a projection
on said 2 
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portion for engaging said extraction      and catch and for exerting on the
catch a force effective  Figure 16 is a side elevation view of the tool in
for separating said storage device from said coupled  storage position.
position, and said extraction portion further defining  While the present
invention will be described a fulcrum positioned to one side of a line
extending   5   more fully hereinafter with reference to the accom- between
said projection and the nearest extremity of  paying drawings, in which a
preferred embodiment of said handle portion so that the tool functions as a
lev-  the present invention as shown, it is to be understood er of the
first class.                              at the outset of the description
which follows that per- By utilising the present invention, the potential
for  sons of skill in the appropriate arts may modify the in- damaging the
storage device by purely manual exer-  10  vention here described while
still achieving the fa- tion of force is avoided. The tool can be mounted
on  vourable results of this invention. Accordingly, the de- the enclosure
of the personal computer, so as to be  scription which follows is to be
understood as being readily available Then needed.                     a
broad, teaching disclosure directed to persons of The present invention
will be described further,  skill in the appropriate arts, and not as
limiting upon by way of example only, with reference to an embodi-  15  the
present invention. ment thereof as Illustrated on the accompanying
Referring now more particularly to the accompa- drawings, in which:
nying drawings, a microcomputer 10 embodying the Figure 1 Is a perspective
view of a personal com-  present invention is shown in Figure 1. The
computer puter embodying this invention;                 10 may have an
associated monitor 11, keyboard 12 Figure 2 Is an exploded perspective view
of cer-  20  and printeror plotter 14. The computer 10 has a cover tain
elements of the personal computer of Figure  15 formed by a decorative
outer member 16 (Figure 1 including a chassis, a cover, an electromechan-
2) and an Inner shield member 18 which cooperate ical direct access storage
device and a planar  with a chassis 19 in defining an enclosed, shielded
board, and iillustrating certain relationships  volume for receiving
electrically powered data proc- among those elements;
25  essing and storage components for processing and Figure 3 is a
schematic view of certain compo-  storing digital data. At least certain of
these compo- nents of the personal computer of Figures 1 and  nents are
mounted on a planar board 20 which is 2;
mounted on the chassis 19 and provides a means for Figure 4 is a
perspective view of a tool In accor-  electrically interconnecting the
components of the dance with this invention;                 30  computer
10 including those Identified above and Figure 5 is a right side elevation
view of the tool  such other associated elements as floppy disk drives, of
Figure 4;                                    various forms of direct access
storage devices, ac- Figure 6 is a left side elevation view of the tool of
cessory cards or boards, and the like. Figure 4;
As shown in Figure 2, the chassis 19 comprises Figure 7 is a plan view of
the tool of Figure 4;  35   a base 22, a front panel 24, and a rear panel
25. The Figure 8 is a bottom view of the tool of Figure 4;  front panel 24
defines at least one open bay (and In Figure 9 is an end elevation view of
the tool of Fig-  the form illustrated, four bays) for receiving a data ure
4, taken as from the right hand end of Figures  storage device such as a
disk drive for magnetic or 5 and 7;
optical disks, a tape backup drive, or the like. In the Figure 10 is an end
elevation view of the tool of  40  illustrated form, a pair of upper bays
26,28 and a pair Figure 4, taken as from the left hand end of Fig-  of
lower bays 29, 30 are provided. One of the upper ures 5 and 7;
bays 26 is adapted to receive peripheral drives of a Figure 11 is a plan
view of a DASD as installed in  first size (such as those known as 3.5 inch
drives) a computer in accordance with this invention,   while the other bay
28 is adapted to receive drives of with the tool of Figures 4 through 10
positioned   45   a selected one two sizes (such as 3.5 and 5.25 inch) for
use in removal of the DASD;                 and the lower bays are adapted
to receive devices of Figure 12 is side elevation view of the app ara-
only one size (3.5 inch). tus shown in Figure 11;
Prior to relating the above structure to the pres- Figure 13 is a  view
similar to Figure 11, showing  ent invention, a summary of the operation In
general the DASD as levered out of position by operation   50  of the
personal computer system 10 will be given. Re- of the tool
ferring to Figure 3, there is shown a block diagram of Figure 14 is
exploded perspective view show-   a personal computer system illustrating
the various ing the moun ng of the tool of Figures 4 through  components of
the computer system such as the sys- 10 within the enclosure of the
personal computer  tem 10 in accordance with the present invention, in- of
Figures 1 and 2 when stored between occa-  55   cluding components mounted
on the planar 20 and sions of use;                                   the
connection of the planar to the 1/0 slots and other 



Figure 15 is a perspective view similar to Figure  hardware of the personal
computer system. Connect- 14 showing the tool retained in storage position;
ed to the planar is the system processor 32 comprised 3    5
EP 0 467 596 B1                 6 of a microprocessor which is connected by
a high     A further buffer 68 is coupled between the sys- speed CPU local
bus 34 through a bus control timing  tern bus 44 and a planar 1/0 bus 69.
The planar I/O unit 35 to a memory control unit 36 which is forther  bus 69
includes address, data, and control compo- connected to a volatile random
access memory      nents respectively. Coupled along the planar bus 69
(RAM) 38. While any appropriate microprocessor can   5   are a variety of
1/0 adapters and other components be used, one suitable microprocessor is
the 80386  such as the display adapter 70 (which is used to drive which Is
sold by INTEL.                         the monitor 11), a clock72,
nonvolatile RAM 74 herein While the present invention is described herein-
after referred to as NVRAM, a RS232 adapter 76, a after with particular
reference to the system block di-  parallel adapter 7S, a plurality of
timers 80, a diskette agram of Figure 3, It is to be understood at the
outset  10  adapter 56, an Interrupt controller 84, and a read only of the
description which follows that it is contemplated  memory 64. The read only
memory 64 includes the that the apparatus and methods in accordance with
BIOS that is used to interface between the I/0 devic- the present invention
may be used with other hard-  es and the operating system of the
microprocessor ware configurations of the planar board. For example,  32.
BIOS stored in ROM 64 can be copied into RAM the system processor could be
an Intel 80286 or  15  38 to decrease the execution time of BIOS. ROM 64
80486 microprocessor.                             is further responsive
(via ROMSEL signal) to memory Returning now to Figure 3, the CPU local bus
34  controller 36. If ROM 64 is enabled by memory con- (comprising data,
address and control components)  troller 36, BIOS is executed out of ROM.
If ROM 64 provides for the connection of the microprocessor 32,  is
disabled by memory controller 36, ROM Is not re- a math coprocessor 39, a
cache controller 40, and a   20  sponsive to address enquiries from the
microproces- cache memory41. Also coupled on the CPU local bus  sor 32
(i.e. BIOS Is executed out of RAM). 24 is a buffer 42. The buffer 42 Is
itself connected to  The clock 72 is used for time of day calculations a
slower speed (compared to the CPU local bus) sys-  and the NVRAM is used to
store system configuration tem bus 44, also comprising address, data and
con-  data. That is, the NVRAM will contain values which trol components.
The system bus 44 extends be-  25  describe the present configuration of
the system. For tween the buffer 42 and a further buffer 51. The sys-
example, NVRAM contains information describing tem bus 44 is further
connected to a bus control and  the capacity of a fixed disk or diskette,
the type of dis- timing unit 35 and a DMA unit 48. The DMA unit 48 is
play, the amount of memory, time, date, etc. Of par- comprised of a a ntral
arbitration unit 49 and DMA  ticular Importance NVRAM will contain data
(can be controller 50. The buffer 51 provides an Interface be-  30  one
bit) which is used by memory controller 36 to de- tween the system bus 44
and an optional feature bus  termine whether BIOS is run out of ROM or RAM
and such as the MICRO CHANNEL bus 52. Connected to    whether to reclaim
RAM Intended to be used by BIOS the bus micro channel 52 are a plurality of
I/O slots  RAM. Furthermore, these data are stored in NVRAM 54 for
receiving MICRO CHANNEL adapter cards      whenever a special configuration
program, such as which may be further connected to an I/O device or  35
SET Configuration, is executed. The purpose of the memory.
SET Configuration program is to store values charac- An arbitratior control
bus 55 couples the DMA  terising the configuration of the system to NVRAM.
controller 50 and central arbitration unit 49 to the 1/0  The personal
computer apparatus 10 shown in slots 54 and a diskette adapter 56. Also
connected to  the drawings has an electromechanical direct access the
system bus 44 is a memory control unit 36 which  40  storage device (DASD)
90 for storing and delivering Is comprised of a memory controller 59, an
address  digital data. The device 90 may be a device which multiplexor 60,
and a data buffer 61. The memory  uses magnetic media such as a fixed or
hard disk control unit 36 is further connected to a random ac-  drive ora
device which uses optical media such as the cess memory as represented by
the RAM module 38.  drive known as a compact disc drive. The computer The
memory controller 36 includes the logic for map-  45  may be provided with
multiple drives, although only a ping addresses to and from the
microprocessor 32 to  single drive has been shown. The drive has an elon-
particular areas of RAM 38. This logic is used to re-  gate first connector
91 for establishing operative con- claim RAM previously occupied by BIOS
(Basic Input  nections for the transfer of data to and from the stor-
Output System). Further generated by memory con-  age device. Preferably,
and as illustrated, each con- troller 36 Is a ROM select signal (ROMSEL),
that is  50  nector 91 1s a card edge connector defined by a plur- used to
enable or disable ROM 64.                 ality of strips of conductive
material extending parallel While the microcomputer system 10 Is shown
one to another and spaced apart along, and perpen- with a basic 1 megabyte
RAM module, It is understood  dicular to, an edge of a circuit card. The
circuit card 



that additional memnory can be interconnected as rep-  (not visible in its
entirety in the drawings) underlies resented in Figure 3 by the optional
memory modules  as  the drive device, Is mounted to the drive device, and
65 through 67 For purposes of Illustration only, the  defines a plane.
present invention is described with reference to the  As described
hereinabove, the personal comput- basic one megabyte memory module 38.
er also comprises a planar board 20 for mounting cir- 4    7
EP 0 467 596 B1                8 cult components for processing digital
data. The pla-  coupling is accomplished with front access, thereby nar
board 20 has an elongate second connector 92  simplifying the Installation
and removal of a storage mounted directly on the planar board for
establishing  device , and with the boards associated with the de-
directoperative connection between the bus or buses  vices positioned
parallel to the planar board. provided on the planar board and the storage
device   5  In accordance with the present invention, remov- 90. The bus or
b ses are typically provided by con-  al of the DASD 90 Is accomplished
through the use ductive pathways    on or In the planar board as  of a
device shown in Figures 4 through 10; used as Is well known. The second
connector preferably Is a  shown in Figures 11 through 13; and stored as
shown socket for receiving the first connector. Thus the first  In Figures
14 through 16. The tool Is generally indicat- and second connectors are a
mating pair of male and   10  ed at 100, and its characteristics, use and
storage will female connectors. The planar board 20, as indicated  be
described hereinafter. by is name and as is well known, Is a circuit board
The tool 100, In accordance with the preferred which defines a plane as
dothe circuitcardsorboards  embodiment, engages the positioning means and
is which underlie the drive device to be mounted and  manually operable for
exerting on the first and sec- which are described hereinabove.
15  ond connectors force perpendicular to the length The personal computer
Is provided with means   thereof and effective for separating the
connectors for positioning the storage device 90 and the planar  and
thereby enabling damage free removal of the board 20 one relative to the
other so thatthe first con-  storage device from the planar board. The tool
100 nector 91 and the second connector 92 mate. When  has an elongate
handle portion 101 for being manual- the connectors are mated, the planar
board and the   20  ly gripped by a user and an extraction portion indicat-
circult board underlying the drive device are parallel  ed at 102 at one
and of the handle portion for engag- and, in the embodiment shown, slightly
vertically  ing the drive positioning means. Preferably, the ex- spaced one
from another. In the form illustrated, and  traction portion Is formed at
one end of the handle as preferred for this invention, such positioning
portion and has certain characteristics as described means takes the form
of a guide tray or support 94   25  more fully hereinafter. and a
cooperating slide 95. As described more fully   The extraction portion 102
has a tapered nose hereinafter, the support 94 is secured adjaceit the
portion for wedging insertion between the guide sup- planar board durig
assembly of the personal com-  port 94 and slide 95 (Figure 12) and for
separating the puter, while the slide 95 is secured to the storage de-
support and slide one from the other. The extraction vice 90. When the
storage device Is moved toward the  3o  portion 102 also has a projection
104 for engaging the planar board during assembly, the slide 95 and sup-
extraction catch 98 and for exerting on the catch and port 94 cooperate to
guide the storage device into  the tongue portion the aforementioned force
effective position and latchit In place. The slide 95 has a ton-  for
separating the connectors. In order to enable the gue portion with a
latching projection 96 and an ex-  exertion of the force, the extraction
portion 102 de- traction catch 98. The latching projection 96 enters  35
fines a fulcrum 105, located relative to the projection into a receiving
notch or groove In the support 94  104 and the handle portion 101 to cause
the tool to when the drive Is firmly seated in operating position,  act as
a leverof the firstclass. That Is, the handle acts and retains the drive in
that position. The extraction  as a lever In which the fulcrum is located
between the catch (illustrated in the form of a simple hole in the  point
at which force is applied and the point at which tongue portion of the
slide 95) serves as described   40  the lever applies force. As Is well
known, such a level more fully hereinafter In enabling extraction of the
Is capable of multiplying force in a ratio determined by drive from the
personal computer.                 the relative distance of the force
exertion points from In a personal computer which embodies this In-  the
fulcrum. In the form shown, the fulcrum 105 is dis- vention, the planar
board 20 is secured in the chassis  placed to one side of a line extending
between the 19 having a front frame member 24 with the second   45
projection and the extremity of the handle portion 101 connector 92
directed toward an opening provided in  (Figure 7). the front frame (and
known as a "bay") for storage de-  Desirably, the tool 100 is made as an
injection vices. The support 94 is similarly secured in the chas-  moulded
part of a material selected to have the nec- sis 19, and the slde 95 to a
storage device. There-  essary strength to function as a lever as here
descri- after, a storage d vice such as the device 90 may be  50  bed. 



inserted into a b y from the front of the chassis,    When not In use, the
tool 100 Is stored within the moved into position to align the
corresponding first  enclosure of the personal computer 10, as illustrated
and second connctors 91, 92, and then pushed into  in Figures 14 through
16. As there shown, one of the the latched position as the connectors are
coupled.  upright panels of the chassis, such as the rear panel As will be
understood, such coupling provides a  55  25, has a pattern of holes formed
therein which re- direct connection between the storage device and the
ceives mounting projections formed on the tool 100. bus supplied by the
planar board, absent any Inter-  More particularly, the tool has a handle
end mounting posed accessory card, cable or the like. Further, the
projection 106 which is received In a corresponding 5    9                .
EP 0 467 596 B1                      10 opening 108 for permitting pivoting
movement of the   catch (98) positioned to cooperate with said tool tool
and a locking projection 109, formed by a pair of  to enable said tool to
apply a force to said slide -  protrusions, which snaps or frictionally
fits into a cor-  so as to separate said storage device (90) from
responding opening  110 for retaining the tool in stored  said coupled
position. position. As so stored the tool 100 is readily available   5 for
use by a person needing to remove a hardfile from  3. Apparatus as claimed
In Claim 1 or Claim 2, the computer 10.
wherein said first connector comprises a male In use the tool 100 Is
removed from the stored     card edge connector defined by a plurality of
position, and manipulated to Insert the tapered nose   strips of conductive
material extending parallel of the extraction portion between the tongue of
the   10  one to another and spaced apart along, and per- slide 95 and the
underlying guide 94. The tool may     pendicular to, an edge of said
circuit board, and then be manipulated to lift the tongue, releasing the
said second connector (92) comprises a female catch which otherwise retains
the hardflie 90 In pos-  socket for receiving said first connector (91).
ition, and Inserting the extraction projection 104 into the catch 98 for
enabling exertion of the extraction   15  4. A tool for removing a storage
device from a per- force perpendicular to the longitudinal axis of the con-
sonal computer apparatus as claimed in Claim 2 nectors 91, 92 (Figure 12).
Thereafter, the tool may be  or Claim 3, comprising an elongate handle por-
manipulated to move from the position shown In Fig-   tion (101) for being
manually gripped by a user ure 11 to that shown In Figure 13 and lever the
DASD   and an extraction portion (102) atone end of said from its mounting
connection, avoiding the risk of  20  handle portion, said extraction
portion (102) de- damage which otherwise arises from attempts to ap-
fining a tapered nose portion for wedging inser- ply such forces directly
to the DASD device. As so     tion between said guide member (94) and said
used, the tool 100. Is adaptable to use by one hand of  slide (95) for
separating the guide member and a user, and is thus quite convenient
slide one from the other, further defining a pro- 25     Jection (104) on
said tapered nose portion for en- gaging said extraction catch (98) and for
exerting Claims                                                 on the
catch a force effective for separating said storage device from said
coupled position, and 1. A personal computer apparatus comprising:
said extraction portion (102) further defining a at least one storage
device (90) for storing   30  fulcrum (105) positioned to one side of a
line ex- and delivering digital data and having a circuit   tending between
said projection (104) and the board and an elongatefirstconnector(91)mount-
nearest extremity of said handle portion (101) so ed on said circuit board
for establishing operative  that the tool functions as a lever of the first
class. connections for the transfer of data to and from the storage device
(90);                   35 a planar board (20) for mounting circuit
PatentansprOche components for processing digital data and hav- ing an
elongate second connector (92) mounted   1. Ein BOrorechner, folgendes
aufweisend: on said planar board (20) for establishing direct  mindestens
sine Speicherelnrichtung (90) zum operative connection between said planar
board  40  Speichern und Senden digitaler Daten und mit ei- (20) and said
storage device (90);                 ner Leiterplatte und einer
verlingerten ersten characterized in that
Steckverbindung (91), die auf dergenannten Lel- a guide member (94) on said
planar board     terplatte befestigt ist, um funktionsfghige Verbin- (20)
is arranged to cooperate with a slide (95) on  dungen zum Transfer von
Daten zur und von der said storage device (90) to position said storage
45  Spelchereinrichtung (90) herzustellen; device (90) and said planar
board (20) one rela-   eine Planarplatte (20) zur Montage von Lelter- tive
to the other so that said f irst (91) and second  komponenten fOr die
Verarbeitung dig ktaler Daten 



(92) connectors are mated and said circuit hoard   und mit einer
verlAngerten zweiten Steckverbin- is parallel to said planar board;
dung (92), die auf der genannten Planarplatte said guide member and slide
being acces-  5o  (20) befestigt ist und die eine direkte funktionsfa-
sible bya manually operated tool to permiitremov-  higeVerbindung zwischen
dergenannten Planar- al of said storage device from said planar ioard.
platte (20) und der genannten Speichereinrich- tung (90) herstellt; 2.
Apparatus as claimed in Claim 1, wherein said     dadurch gekennzeichnet,
daf slide (95) comprises a tongue portion with a latch-  5S  esn
Fuhrungselement (94) auf der genannten Pla- ing projection (96) adapted to
cooperate with the  narplatte (20) so angeordnet ist, dag es mit elnem
guide member (94) so as to latch the storage de-   Schlitten (95) auf
dergenannten Spelchereinrich- vice (90) In a coupled position, and an
extraction  tung (90) zusammenarbeitet und die genannte 6    9
EP 0 467 596 B1                  10    *   c   L    M S* opening 108 for
permitting pivoting movement of the     catch (98) positioned to cooperate
with said tool tool and a locking projection 109, formed by a pair of  to
enable said tool to apply a force to said slide protrusions, which snaps or
frictionally fits into a cor-  so as to separate said storage device (90)
from responding opening 110 forretaining the tool in stored  said coupled
position. position. As so stored, the tool 100 is readily available   5 for
use by a person  needing to remove a hardfile from  3. Apparatus as claimed
in Claim 1 or Claim 2, the computer 10.
wherein said first connector comprises a male In use, the tool 100 is
removed from the stored     card edge connector defined by a plurality of
position, and manipulated to insert the tapered  nose  strips of conductive
material extending parallel of the extraction portion between the tongue of
the   to  one to another and spaced apart along, and per- slide 95 and the
underlying guide 94. The tool may     pendicular to, an edge of said
circuit board, and then be manipulated to lift the tongue, releasing the
said second connector (92) comprises a female catch which otherwise retains
the hardfile 90 in pos-  socket for receiving said first connector (91).
ition, and inserting the extraction projection 104 into the catch 98 for
enabling exertion of the extraction   15  4. A tool for removing a storage
device from a per- force perpendicular to the longitudinal axis of the con-
sonal computer apparatus as claimed in Claim 2 nectors 91, 92 (Figure 12).
Thereafter, the tool may be  or Claim 3, comprising an elongate handle por-
manipulated to move from the position shown in Fig-     tion (101) for
being manually gripped by a user ure 11 to that shown In Figure 13 and
lever the DASD    and an extraction portion (1 02) at one end of said from
Its mounting connection, avoiding the risk of  20  handle portion, said
extraction portion (102) de- damage which otherwise arises from attempts to
ap-     fining a tapered nose portion for wedging Inser- ply such forces
directly to the DASD device. As so     tion between said guide member (94)
and said used, the tool 100. is adaptable to use by one hand of  slide (95)
for separating the guide member and a user, and Is thus quite convenient
slide one from the other, further defining a pro- 25     jection (104) on
said tapered nose portion for en- gaging said extraction catch (98) and
forexerting Claims                                                  on the
catch a force effective for separating said storage device from said
coupled position, and 1. A personal computer apparatus comprising:   -
said extraction portion (102) further defining a at least one storage
device (90) for storing   30  fulcrum (105) positioned to one side of a
line ex- and delivering digital data and having a circuit    tending
between said projection (104) and the boardand an elongate
firstconnector(91 )mount-      nearest extremity of said handle portion
(101) so ed on said circuit board for establishing operative  that the tool
functions as a lever of the f irst class. connections for the transfer of
data to and from the storage device (90);                    35 a planar
board (20) for mounting circuit   Patentanspr che components for processing
digital data and hav- ing an elongate second connector (92) mounted    1.
Ein Bfrorechner, folgendes aufweisend: on said planar board (20) for
establishing direct   mindestens eine Speichereinrichtung (90) zum
operative connection between said planar board   40  Speichern und Senden
digitaler Daten und mit ei- (20) and said storage device (90);
ner Leiterplatte und siner verlingerten ersten characterized in that
Steckverbindung (91), die auf dergenannten Lel- a guide member (94) on said
planar board      terplatte befestigt ist, um funktionsfghige Verbin- (20)
is arranged to cooperate with a slide (95) on  dungen zum Transfer von
Daten zur und von der 



said storage device (90) to position said storage   45  Speichereinrichtung
(90) herzustellen; device (90) and said planar board (20) one rela-    eine
Planarplatte (20) zur Montage von Leiter- tive to the other so that said
first (91) and second  komponenten fOr die Verarbeitung digitaler Daten
(92) connectors are mated and said circuit board    und mit einer
verldngerten zweiten Steckverbin- is parallel to said planar board;
dung (92), die auf der genannten Planarplatte said guide member and slide
being acces-  5o  (20) befestigt ist und die eine direkte funktionsfi-
sible by a manually operated tool to permit remov-  hige Verbindung
zwischen der genannten Planar- al of said storage device from said planar
board.   platte (20) und der genannten Speichereinrich- tung (90)
herstellt; 2. Apparatus as claimed in Claim 1, wherein said       dadurch
gekennzelchnet, daf slide (95) comprises a tongue portion with a latch-  55
ein Ffhrungselement (94) auf der genannten Pla- ing projection (96) adapted
to cooperate with the   narplatte (20) so angeordnet lst, daB es mit elnem
guide member (94) so as to latch the storage de-    Schlitten (95) auf
dergenannten Speichereinrich- vice (90) in a coupled position, and an
extraction  tung (90) zusammenarbeitet und die genannte 6    11
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Speichereinrichtung (90) und die genannte Pla-     verlauft, so daB das
Werkzeug als sin hervorra- narplatte (20) zueinander ausrichtst, so daB die
gender Hebel funktioniert. genannte erste (91) und zweite (92) Steckverbin-
&,   dung verbundin werden und die genannte Lqeiter- platte zu de genannten
Planarplatte parallel   5   Revendications llegt; das genannth
FOhrungselement und der SchIlt-    1. Systeme ordinateur personnel
comprenant: ten sind zuga iglich Ober ein von Hand betilgtes        au
moins un module de memoire (90) pour Werkzeug, rr it dem die genannte
Speicherein-      emmagasiner et transmettre des donnees nume- richtung von
der genannten Planarplatte ge-  lo    riques et ayant une carte A circuit
et un premier trennt werden kann.                                connecteur
allonge (91) monte sur ladite carte a circuit af in d'tablir des connexions
efflcaces 2. Vorrichtung nach Anspruch 1, bei der der ge-        pour le
transfertde donnees sur, etdepuis, le mo- nannbe Schlitten (95) elnen
zungenformigen Ab-     dule de memoire (90); schnitt mit einem
Verriegelungsvorsprung (96)  1s        une carte planaire (20) pour monter
des urnfaBt, der mit dem FOhrungselement (94) zu-      composants de
circuit de traltement de donnbes sammenarbeitet und die Speicherelnrichtung
numeriques et ayant un deuxieme connecteur al- (90) in einer
Koppelungspositlon verriegelt, und   longe (92) monte sur ladite carte
planaire (20) einer Abziehklinke (98), die so angeordnet ist,    af in
d'etablir une connexion eff icace directe an- dalB sie mit dam genanntbn
Werkzeug zusam-  20     tre ladite carte planaire (20) et ledit module de
menarbeitet und bewirkt, daB durch das genann-     memolre (90); te
Werkzeug auf den genannten Schlitten eine             caracterise en ce que
Kraft ausgeObt werden kann, um die genannte              un 6lementde
guidage (94) surladite carte Spelcherelnrichtung (90) von der genannten
planaire (20) eat agence de maniere A coop~rer Koppelungsposition zu
trennen.             25      avec une coulisse (95) sur ledit module de mb-
4                       .               moire (90) pour placer ledit module
de memoire 3. Vorrichtung +ch Anspruch 1 oder Anspriich 2,       (90) et
ladite carte planaire (20) IPun par rapport bel der die gnannte orate
Steckverbindung ei-     A l'autre de sorte que lesdits premier (91) et nen
Kartenratdstecker umlfallt, definlert von ei-  deuxibme (92) connecteurs
soient couples et qua ner Vielzahl yon Strelfen leitfahigen Matqrials,  30
ladite carte a circuit soit parallela A ladite carte die parallel
7jueinander verlaufen und enrtlang    planaire; und senkrech zu alner Kante
der genannten Lei-           leadits 6l6ment de guidage et coullsse
terplatte In eilerm Abstand angeordnet sind, und   btant accessibles par un
outil actionnb manuelle- die genannte zweite Steckverbindung (92) elne
ment af In de permettre le retralt dudit module de Buchse aufweist, die den
genanntan ersten   35     memoire de ladite carte planaire. Stecker (91)
aufnimmt. i                                   2. Systeme ordinatbur selon
la revendication 1, 4. Ein Werkzeug zur Entnahme einer Speicherein-
dans lequel ladite coulisse (95) comprend une richtung aus einem
Birorechner nach Anspruch       portion de langue avec une projection de
2oderAnspruch 3, einenverlingerten Griff (101)  40  verrouillage (96)
adaptee pour coopbrer avec aufwelsend, den ain Benutzer mit der Hand um-
I'element de guidage (94) afin de verrouiller le 



fassen kann, und einen Abziehteil (102) an einem   module de mbmoire (90)
dans un position cou- Ende des ganannten Griffs, wobei der genannte
plee, et un loquet d'extraction (98) place pour Abziehteil (102) einen
konischen Ansatz defi-      coopbrer avec ledit outil afin de permettre
audit nMort, der keilformig zwlschen das genannte F(h-  45  outil
d'appliquer une force a ladite coulisse pour rungselement (94) und den
genannten Schlitten      separer ledit module de memoire (90) de ladita
(95) eingefflhrt wird und das Ffhrungselement      position coupl6e. und
den Schlitten voneinander trennt, wobei auf dem genannten konischen
Ansatzstfuck dewei-     3. Systeme ordinateur salon lea revendications I ou
teren ein Vornprung (104) definiert 1st, der In die  5o  2, dans lequel
ledit premier connecteur (91) genannte Ab; ahkilnke (98) elngrelft und auf
die   comprend un connecteur de bord de carte mAle Klinke eine Kraft
ausObt, die die genannte Spel-   dbfini par une pluralite de bandes de
materiau chereinrichtung von der genannten Koppel ngs-      conducteur
paralleles entre elles et separees le position trenn4, und wobel das
genannte Atzieh-    long d'un bord de ladite carte A circuit en lul etant
tell(102)weiterelnenHebelpunkt(105)def niert,  a5  perpendiculaires, et le
dit deuxime connecteur der an einer deite elner Linie liegt, die zwlschen
(92) comprend une cavite femelle pour recevoir dem genannten Vorsprung
(104) und dem nich-        ledit premier connecteur (91). stbn Endpunkt des
genannten Handgriffs (101) 7    14    1111111111111111111 13
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M   S * 4. OutlB pour retirer un module de m6moire d'un sys- teme
ordinateur personnel selon les revendica- tions 2 ou 3, comprenant un
portion de poign6e Ly     allong6e (101) pour etre manuellement sais'e par
un utillsateur et une portion d'extraction (f02) A   6 une extreml de
ladite portion de poignbe, ladite portion d'ext ction (102) definissant une
portion de nez affil  pour forcer Finsertion entre ledit element de g
*idage (94) et laditb coulisse (95) afin de separ r l'6lement de guldage de
la qoulls-  10 se, definissalt en outre une projection (104) sur ladits
portion de nez offllee pour engager ledit lo- quet d'extraction (98) et
exercer sur le loquet une force pouvant separer ledit module de m6molre de
ladite position coupl6e, et ladite portion d'ex-   15 traction
(102)1definissant en outre un point d'ap- pul (105) plac6 sur un cdt6 d'une
ligne se prolon- geant entre ladite projection (104) et l'extremltr la plus
proche de ladite portion de poignee (101) J.-    pour quo l'outil
fonctionne en tant quo levier de   20 premier ordrs. 25 30 35 40 45 60 55 8


