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t he form of information storlng, and communication. Such devices are in-
tended, for instance, to guide groups of persons, such as
disaster control units or troop formations on the ground and

to support their actions.

Such command assistance devices have been suggested for firm
installation in vehicles of vehicle formations (EP-A~-567 660).

Thete is a need to equip also persons or groups of persons,
for example, of a military or disaster control unit operating

. independently of vehicles, with such devices so as to speed up
and improve the recording and exchange of information between
the command and the persons of the unit guided by the com-
manders as well as among ?he persons themselves.

DE 38 17 620 Al discloses a measuring instrument for measuring
objects; here a small computer is housed exchangeably in a
casing to be protected from environmental influences, such as
moisture or dirt.

Likewise known is a portable electronic device -in the form of
a small suitcase (DE 88 01 332 Ul) one half of which firmly
_ - houses a microcomputer including an operating and display por-
LI " tion, while the other half firmly houses a printer and a data
' transmitting means. A connection via mains must be established
for communication with a stationary mainframe.

It is the object of the invention to provide a portable elec-
tronic device to be handled by individuals of a group or unit,
permitting the person or the group to get quick orientation in
terrain, rapid information about the kind, place, movement,
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a small suitcase, (DE 88 01 332 Ul) one half of which firmy houses a

m croconputer including an operating and di splay por- tion, while the other
half firmy houses a printer and a data transmtting neans. A connection
via mai ns nust be established for communication with a stationary
mainfrane. It is the object of the invention to provide a portable el ec-
tronic device to be handled by individuals of a group or unit, permtting
the person or the group to get quick orientation in terrain, rapid

i nformati on about the kind, place, novenent, 2 and extent of a threat,
as well as permtting an exchange of information, e.g. for exchanging

| ogi stic information in ac- cordance with the function key table of fig. 11
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effectively agpataste slicht tive fungnbén keyatabale af digana kit ashewl | as
agalnst the RERSbLAS-of the group or unit and/or with a commander agency
for the unit, with or without use of an electric network. At
the same time, the computer and other electronic assemblies of
the device are to be protected effectively against electro-
magnetic radiation of any kind as well as againat the penetra-
tion of moisture, dust, and dirt.

Claim 1 serves to solve this problem.

The computer may be provided as a computer board firmly
installed in the device. It may also be removable from the
device and'operable independently of the same. Finally, the
computer may be'designed as a so-called note pad computer and
may be docked removably to the docking station from outside.
In this case the orientation sensors are not-integrated in the
casing, in contrast to the two aforementioned possibilities.

What all embodiments have in common is a terminal node con-
troller which controls the changeover between data and speech

transmission, either via radio or an internal or official net-
. work.

It is an important advantage of the device according to the
invention that a commercially available computer (or a compu- .
ter board) to be obtained cheaply because of the great numbers
of such computers (laptop, notebook, note pad computers) can
be used in the device which is easily transportable by a per-
son and, due to the exchangeability of the computer, allows
always to utilize the most efficient version of such a compu-
ter and thus the most recent state of computer technology
without excessive cost expenditure. '

Furthermore, the modular structure of the device permits the
computer, which preferably is separable from the casing, to be



tion of noisture, dust, and dirt. Caim1l serves to solve this problem The
conputer may be provided as a conputer board firmy installed in the
device. It may al so be renovable fromthe device and operabl e i ndependently
of the same. Finally, the. conputer may be designed as a so-called note pad
conput er and nmay be docked renovably to the docking station from outside.
In this case the orientation sensors are not integrated in the casing, in
contrast to the two aforengntioned possibilities. What all enbodi nents have
in comon is a termnal node con- trollerswhich controls the changeover

bet ween data and speech transmi ssion, either via radio-or an internal or
official net- work. It is an inportant advantage of the device according to
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the casing, this module is designed for operation in rough
surroundings with the cover shell of the suitcase opened. To
this end, the cover shell of the device merely has to be
opened so that the computer which disposes of a suitable
operating and/or screen surface remains fully closed and pro-
tected in the lower shell.

The portable computer is preferable, useful also as a central
processing unit in a vehicle, for which purpose it merely has
to be taken out of the device and attached by way of an elec-~
trical-mechanical interface to a docking station fixed to a
vehicle.

Further advantageous modifications of the invention are indi-

cated in the subclaims.

The invention will be deséribed further, by way of example,

with reference to diagrammatic drawings, in which:

Fig. 1 is an exploded view of the components of a portable
electronic device according to the invention in a
first embodiment;

Fig. 2 is a sectional view of a portéble device according
to the invention in a second embodiment;

Fig. 3 is a section along line III-III of fig. 2 and shows
the device in unfolded operative condition;

Fig. 4 1is a diagrammatic presentation of the transfer of a
computer of the portable device into an assembly
which is fixed to a vehicle;

Figs. 5 and 6 show a variant comprising a casing portion
which is detachably disposed at the casing to take
up additional components;



W t hout excessive cost expenditure. Furthernore, the nodul ar structure of
the device permts the conputer, which preferably is separable fromthe
casing, to be 3 operated i ndependently of the device, for exanple in
protected surroundi ngs of an observation point. In the case of an

enbodi ment of the invention which.,includes a separate operating and di spl ay
nodul e permanently housed in, the casing, this nodule is designed for
operation in rough surroundings with the cover shell of the suitcase
opened. To this end, the cover shell of the device nmerely has to be opened
so that the conputer which disposes of a suitable operating and/or screen
surface remains fully closed and pro- tected in the | ower shell. The '
portabl e conputer is preferable, useful also as a central processing unit

in a vehicle, T#9r vhi chs purgssseertivievépy Pafneshee FRREATERT Vf 2t A8~ devi ce
and attached by way of vice elccording dal thechantabn| rehewfingeit ewandgocki ng
station fixed to a open,
Fig. 8 is a part sectional view of the device in the direc-
tion of arrows II-II in fig. 7;
Fig. ¢ is another part sectional view of the device in the
direction of arrows III-III in fig. 7;
Fig. 10 1is a clrcuit diagram of the components of the device
according to figs. 7 to 9;
1'ig. 11 is an example of designating function keys of a com-
puter of the device according to the invention;
Fig. 12 is a diagrammatic illustration of another modifica-
tion of the device according to the invention;
Fig. 13 is a section along line XIII-XIIX of fig. 12;
Fig. 14 is a block diagram to explain the function of the
device according to figs. 12 and 13;
Fig. 15 is a perspective view of a simplified version of a
device according to the invention;
Fig. 16 is a circuit diagram showing in detail the structure
of an assembly of the circuit diagram according to
fig. 10. .
The illustration in fig. 1 schematically shows the components
of a portable device according to the invention, namely a
baseplate 2 including a handle 4 and a docking station 6, a
computer 8 with an integrated operating surface (keyboard) 10
and a write/read unit having a slit 12 for insertion of semi-
conductor memory cards, and a scfeen, if desired, (not realiz-
ed here), an operating and display module 14 including kead
pad 16, 17 and screen 18, as well as a cover 20.

The computer 8 and the operating and display module 14 are
connectable electrically and mechanically to the docking sta-
tion 6 by plug connectors indicated for the computer at 7.
This docking station 6 comprises a battery, a radio adapter, a
satellite supported navigation instrument (GPS) and perhaps a
digitial compass (not shown).
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vehi cl e. Further advantageous nodifications of the invention are indi-

cated in the subclains. The invention will be described further, by way of
exanple, with reference to diagrammatic drawings, in which: Fig. 1 is an
expl oded vi ew of the conponents of a portable el ectronic device according
to the invention in a first enbodinent; Fig. 2 Is a sectional view of a
portabl e device according to. the invention in a second enbodinent; Fig. 3
is a section along line Ill-111 of fig. 2 and shows the device in unfol ded
operative condition; Fig. 4 is a diagranmatic presentation of the

transfer of a conmputer of the portable device into an assenbly which is
fixed to a vehicle; Figs. 5 and 6 show a variant conprising a casing

portion whi-chris cdabacball LodpsPosLd abnbhe iGAGhIh ! Gotakestimcaddaki onal
conponent s; electronic map is stored which is adapted to be displayed on
the screen 18 together with symbols of one's own position and
the (changing) positions of .members of the unit or

foreign forces.

The operating and display module is designed for rough opera-
tion so that it will not suffer damage frowm influences of the
weather or from contamination when the cover 20 is removed or
swung open in operation. During such operation the operating
and display module 14 covers the computer 8 so that the latter
is protected all around in the device.

It is apparent that the assemblies of the device according to
fig. 1 are of modular design and individually exchangeable.

In the case of the embodiment according to figs. 2 and 3 the
device is made in the form of a suitcase having a lower shell
30 with a handle 32. The lower shell is lined by shock absorb-
ing material 34, e.g. foamed plastics in which a docking sta-
tion 36 and a notebook computer 38 are protectedly received.
An operating and display hodule 40 is pivoted by means of a
hinge 42 above the receiving opening of the lower shell 30
such that it will cover the opening when . in folded~down state
{shown in discontinuous lines in fig. 3) thereby fully enclos~
ing the computer 38 as well as the docking station 36 and pro-
tecting them from external influences. The operating and dis-
play module 40 has a screen 44 and an input keyboard 46 on its
top surface. At the upper outer edge of the lower shell 30 a
cover shell 50 is pivoted by means of a hinge 48 such that it
fully covers the operating and display module 40 when in clos-
ed state (shown in discontinuous lines in fig. 3).

In this case a write/read unit with a slit for insertion of
semiconductor memory cards is disposed in the operating and
display module 40 (not shown here).
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IS a perspective view of another enbodi nent of a de- vice

according to the invention, showing it swng open, Fig. 8 1is a part

sectional view of the device in the direc- tion of arrows VIII- VIII in
fig. 7; Fig. 9 i s another part sectional view of the device in the
direction of arrows IX - IX in,(ig. 7; Fig. 10 is a circuit diagram of

t he conponents of the device,according to figs. 7to 9; Fig. 11 is an

exanpl e of designating function keys of a com puter of the device
according to the invention; Fig. 12 is & diagrammtic illustration of
anot her nodifica- tion of the device according to the invention; Fig.
Is a section al ong Iine XIII-XIII of fig. 12 Fig. 14 Is a bl ock diagram
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of an assenbl yho®fddvieeChhd WHusdbaQust®l aacotichiduglyoin a protected en-

vironment, e.g. a commanding control center, a staff agency,
or the like. This computer 38, therefore, can be replaced by
the respective most efficient one or by a computer adapted to
the performance needed.

It becomes clear from fig. 2 that the docking station 36 in
this case merely'serves to establish the mechanical and clec-
trical connections between the computer 38 and the operating
and display module 40. Further components, such as radio adap-
ters, satellite -navigation instrument, digital compass, '
write/read unit for semiconductor memory cards, etc., are hous-
ed in a separate casing portion 52 in a side compartment 54 of
the  suitcase separated by a partition 51 and adapted to be
connected to the docking station 36 by an electrical connec-
tion 37 in the partition. Another electrical plug connection
39 may be passed from the compartment 54 to the outside so
that, for example, another similar device may be connected by
a short cable.

The top in fig.4 shows the device according to fig. 3 with an
open cover shell 50 and with the operating and display module
40 swung upwardly so that the computer 38, illustrated sepa-
rately underneath, can be taken out. It is insertable into an
electrical~-mechanical interface 62 firmly installed in a ve-
hicle 60 and, thereupon, may serve as a central processing
unit of an assembly in the vehicle to record, process, me-
morize, and supply information, the assembly fixed to the ve-
hicle comprising a vehicle system 64, a radio unit 66 for
speech and data transmission, an operating and dlsplay unit
68, and a nav1gatlon system 70.

In the case of the variant according to figs. 5 and 6 in which
the same or equivalent parts are designated by the same refer-
ence numerals as in figs. 2 to 4, the casing portion 52 with

the separate compartment 54 containing Eomponents, such as ra-
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fig. 10. The illustration in fig. 1 schematically shows the conponents of a
portabl e device according to the invention, nanely a baseplate 2 including
a handle 4 and a docking station 6, a conputer 8 with an integrated
operating surface (keyboard) 10 and a wite/read unit having a slit 12 for

i nsertion of sem - conductor nmenory cards, and a screen, if desired, (not
realiz- ed here), an operating and display nodul e 14 including kead pad 16,
17 and screen 18, as well as a cover 20. The conputer 8 and the operating
and di splay nodul e 14 are connectable electrically and nechanically to the
docking sta- tion 6 by plug connectors indicated for the conputerat 7. This
docking station 6 conprises a battery, a radio adapter, a satellite

supported navigation instru t, and perhaps a digj.tial ass (not
shown) . ‘?%8 & fers r%gr’rﬁglgae gé‘tr’tﬁgro’r'if rH“‘ﬁN"c%lgle? 3fige, an
el ectronic ma|§th 1 ededtehiteh b'ﬁscq@m;ﬂdemt@a)b@fdasmapé‘dlenl-mechr
nical plug connection $8 to the remaining casing portion,
including lower shell 30 and cover shell 50. Thus the casing
portion 52 provided here with a separate cover member 53 and a
handle of its own (not shown) can be handled separately of the
remaining casing portion, if required, and can be linked again
to the device by simple plugging and locking to form a mecha-
nical and functional unit. :

The essential components of another electronic device accord-
ing to the invention for command support, comfortably portable
by a person, are to be seen in figs. 7 to 9. An inner casing
108 made of a chromated aluminum alloy, best to be taken from
figs. 8 and 9, is suspended by shock absorbers 110 (fig. 92) in
an outer casing designated generally by reference numeral 102
and comprising a lower part 104 and a cover 106. The inner
casing 108 comprises an inner space 114 which is covered at
the top by a cover 112 and houses electronic assemblies of the
device that may be disposed, at least in part, on printed cir-
cuit boards 116, 118 and yill be described below with refer-
ence to fig. 10. The inner space 114 is protected against the
entry of damaging influences, such as moisture, dust, electro-
magnetic radiation of any kind, and vibrations by virtue of
the chromating of the inner casing 108, the sealing of the co-
ver 112, and the shock absorbing suspension. This is true also
of a docking console 120 which forms another part of the inner
casing 108 and can be seen, in fig. 8, at the left end of the
inner casing 108 and at the right end thereof in fig. 9.

The docking console 120 serves for mechanical and electrical
connection of a commercial laptop or notebook computer 122 for
which the cover 112 of the inner casing 108 present§ a support
surface, According to fig. 8, the computer 122 is firmly in~
serted laterally into the docking console 120 by console plugs
123a provided at the computer, while the connection to the in-
terface adapter 146 according to fig. 10 is effected by plugs
123b at the upper edge of the docking console 120.



the screen 18 together with synbols of one's own position and the
(changi ng) positions of menbers of the unit--er—foreign forces. The
operating and display nodule is designed for roug qgﬁ@&rmésémul fcdlhat it
will not suffer damage frominfluences of the weat antnatlon
when the cover 20 is renoved or swung open in operat ‘“u \‘mm

operation the operating and di splay nodule 14 cover 8 so t hat
the latter is protected all around in the devi ce. i s appar ent that t he
assenblies of the device according to fig 1 are of nodul ar desi gn and

I ndi vi dual | y exchangeable. In the case of the enbodi nrent according to figs.
2 and 3 the device is nade in the formof a suitcase having a | ower shel

30 with a handle 32. The |ower shell is lined by shock absorb- ing nmaterial
34, e.g. foaned plastics in which a docking sta- tion 36 and a not ebook
conputer 38 are figstetta 8 tbeecamguhtcAnlvpeisathagn amdodded) ayn mogul e 40 is
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total of fifteen function keys. The key pad is protected from

dust by mecans of a transparent film placed on top. In a row
130 of corrresponding matrix disposed above on the computer
console 127, the function keys of row 128 are provided with
‘marks containing symbols for command support functions, as il-
lustrated in the left column of fig. 6,

A continuous dust seal of foam is marked 129. Two accumulators
129 are housed in a box 135 behind the computer 122 and the
docking console 120.

Reference numeral 132 designates a control ball 132 and fur-
ther function keys for operation of the computer 122, and 136
designates a three-stage switch for channel selection for ra-
diotelephony. These operating elements are arranged on the
outside of a flap 131 whiih is hinged for upward swinging
movement behind the switch 136 and in front of a loudspeaker
134 and extends past the key pad 125 up to the front inside
edge of the outer casing 102 to cover a room next to the rear
side edge in fig. 7 of the computer, through which a diskette
is insertable into a lateral diskette introduction slit 122a
(fig. 9) of the computer.

The software needed for guidance and described, e.g. in the
paper "IFIS, ein iberzeugendes Konzept" by S. Birkeneder, W.
lledwig, and K.-H. Wiemer in the journal "“Wehrtechnik", vol. 8,
1993, pages 1 to 7, is stored on a har sc in the computer
122.

Connecting plugs 138 for current supply, for external connec-
tions from a parallel interface and an interface RS 232,
conhections for VHF and HF radio, as well as two connections
for headphones and microphones are designated accessﬁble from



tecting themfromexternal influences. The operating and dis- play nodul e
40 has a screen 44 and an input keyboard 46 on its top surface. At the
upper outer edge of the | ower shell 30 a cover shell 50 i's pivoted by neans
of a hinge 48 such that it fully covers the operating and di splay nodul e 40
when in clos- ed state (shown in discontinuous lines in fig. 3). In this
case a wite/read unit with a slit for insertion of sem conductor nenory
cards is disposed in the operating and display nodule 40 (not shown here).
6 The conputer 38 preferably is a cormereially available, com fortable

| apt op or not ebook conputer which can be taken out of the device and thus
be used autononously in a protected en- vironnment, e.g. a commandi ng
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can be repla e respective nost efficient _one.or by a conputer
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docki ng st atibw 3@thnreference to this figure.

A digital compass 14o'is connected by a plug connection at the
cover 106 of the outer casing 102, it is designed to be re-
movable, yet adapted to be plugged to a sight device not il-
lustrated here, like a telescope, while remaining in connec-
tion with the device by means of cables (not shown). The plug-
in antenna 141 of the receiver part 142 of a satellite naviga-
tion system (GPS) is arranged at the outside of the casing. An
acessory bag 144 accessible from outside is received in the
cover 106.

The electrical interconnection of the parts described may be
taken from fig. 10. Reference numeral 146 designates an inter-
face adapter, reference numeral 129 designates accumulators
for auténomous power supply, reference numeral 150 designates’
supply control, reference numerals 152, 154 microphone head-
phone combinations for receiving and transmitting HF or VHF
radio via radio sets 200, 202, reference numeral 156 de-
signates two terminal nodé controllers, and reference numeral
158 designateé an interphone distributor connected upstream of
the loudspeaker 134. The electronic assemblies 150, 146, 142,
156, and 158 all are housed in the inner space 114 of the in-
ner casing 108, protected against disturbing and damaging in-
fluences, such as electromagnetic radiation, moisture, dust,
and vibrations.

Figs. 12 and 13 illustrate a further modification of the in-
vention. As in figs. 7 to 10, an outer casing according to the
invention is designated in general by reference numeral 102,
and again reference numerals 122 and 146 designate a re-
movable, portable computer and an interface adapter. Here,
too, reference numerals 140 and 141 designate the electronic
compass and the plug-in GPS antenna. The electronic compass
140, when taken out of the casing 102, is electrically con-
nected to the same by the cable 140a and, as shown in fig. 12,



this case nerely serves to establish the nechanical and elec- trica
connections between the conputer 38 and the operating and di splay nodul e
40. Further conmponents, such as radio adap- ters, satellite navigation

i nstrument, digital conpass, wite/read unit for sem conductor nenory
cards, etc. are hous- ed in a separate casing portion 52 in a side
conpartnent 54 of the suitcase separated by a partition 51 and adapted to
be connected to the docking station 36 by an electrical connec- tion 37 in
the partition. Another electrical plug cggmnection 39 may be passed fromthe
conpartment 54 to the outside so that, for exanple, another simlar device
may be connected by a short cable. The top in fig.4 shows the device

according to flg 3 with an open cover shell 50 and with the operating and
di spl ay nodul & W%Mg UV a9 Fkehaledtie 1d3nPRitde 188413 U0 at ed sepa--
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unit 66 for

The function of the modification according to figs. 12 and 13
will now be described with reference to the block diagram of
fig. 14.

The azimuth signal of the electronic compass 140 is fed
through the interface 146 with the aid of the cable 140a to
the interface adapter 146 and on to the computer 122. In the
basic operating mode, the direction towards north emitted by
the electronic compass 140 is represented by the screen 126 of
the device in the form of a sight line 176 on a digital chart
in which the home position 175 is entered. The technical ap-
paratus in the form of hardware and software required to do
that are described in EP-A~567 660. For example, when
searching the horizon by the binocular, the sight direction of
the binocular 170, i.e. that of thé observer is constantly
displayed on the screen because the electronic compass 140 is
connected to the binocular 170 by the cable 140a.

A switch 177 is mounted on the plug and socket means 173 and
connected by another cable 178 to the computer 122. Upon ac-
tuation of the switch 177, the sight line 176 is "“frozen" on
the screeen 126, i.e. it no longer follows the movements of
the binocular 170 and the compass 140 but instead, for the
time being, continues to indicate the direction it showed when
the switch 177 was actuated. The user of the binocular actuat-
ed the switch 177, for instance, pecause at this moment he
discovered an object of interest the direction of which he can
now find in his electronic map with respect to his own posi-
tion 175 based on the "frozen" sight line 176. This function
be called "“sight transfer" vi.
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speech and data transm ssion, an operating and display unit 68, and a

navi gation system 70. In the case of the variant according to figs. 5 and 6
in which the sanme or equivalent parts are designated by.the sane refer-
ence nunerals as in figs. 2 to 4, the casing portion 52 with the separate
conpartment 54 contai ning conponents, such as ra- 7 di o adapter,
satellite navigation instrunent, digital conpass, etc. is adapted to be
coupl ed by way of an electrical-necha- nical plug connection 58 to the
remai ni ng casing portion, including | owerishell 30 and cover shell 50. Thus
the casing portion 52 provided here with a separate cover nmenber 53 and a
handl e of its own (not shown) can be handl ed separately of the remnaining
casing portion, if required, and can be |linked again to the device by

simpl e pluggi A§ AntPiFEErRgit PRYEAsS NRERIraY AT AN She RARRCULBRaPE Rfit. The
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i nvention for fepaBRN@isdBROY tto &BBT O1drAbhYnROI1aRbethat, in addition to
the direction, also the distance of the object can be read on
the screen 126 in the form of a section 176a on the sight line
176. '

In addition, this modification according to figs. 12 to 14 can
be used to carry out the further function of "sight alloca-
tion". To this end, the plug and socket means 173 shown sim-
plified as a box in fig. 14, by means of which the electronic
compass 140 is connected to the binocular 170, is equipped
with a sight allocation display 179 and connected by a cable
179a to the computer 122, indicating to the user by an acous-
tic or optical signal that he has directed the binocular into
that direction toward north which agrees with a sight direc-
tion preselected in the device (computer 122). This preselec-
tion of direction is effected by the means described in EP-A-
567 660. The advantage of the sight allocation resides in that
it can be predetermined on the map (screen 126) in advance
into which direction one must look through the binocular 170
in order to observe objects of interest which are presumed to
be there.

The sight allocation display 179 and the switch 177 for actua-
tion of sight transfer need not necessarily be connected to
the plug and socket means 173. The display 179, for example,
may be part of the device, and e. g. the loudspeaker 158 (fig.
10) integrated in the device may be used for an acoustic in-
dication signal. The switch 177 likewises can be a component
part of the device; actuation in this case takes place to ad-
vantage by another person rather than the telescope user, e.q.
upon call of the latter. '

A means firmly connected to the binocular could be provided
for retaining the members 140, 177, 179 instead of a plug and
socket means 173 to be slipped on the binocular 170.



by a person, are to be seen in figs. 7 to 9. An inner casing 108 made of a
chromat ed al um num al | oy, best to be taken fromfigs. 8 and 9, is suspended
by shock absorbers 110 (fig. 9) in an outer casing d&i ! %ﬁly by
reference nuneral 102 and conprising a | ower part 104E H 06. The
I nner casing 108 conprises. an i nner space 114 which i he top
by a cover 112 and houses el ectronic assenblies of the device that nay be
di sposed, at least in part, on printed cir- cuit boards 116, 118 and w ||
be described below with refer- ence to fi,g. 10. The inner space 114 is
protected agai nst the entry of danmmgi ng influences, such as noisture, dust,
el ectro- magnetic radiation of any kind, and vibrations by virtue of the
chromating of the inner casing 108, the sealing of the co- ver 112, and the
shock absor bi B9 suspEhsksna PRI td o3 ar by s inpd e @fbogd igentkiafg thensoyen-120

whi ch forns amdbhetedrar & b~ddiacdnAete gatl REnfrand2 ca redosaey in fig.

g, at the | ef bagitbdlbyl REhDNE 2aR0D%LHECRISh Anal Dttty gpd thereof in
fig. 9. The dock onso? el ectrical

connecti on of €§" '&% r&Pth’rsaﬁt(?ﬁeoF° n‘iﬂeeE}BgE %ﬁﬁﬁfé‘?" 122 VBTN t he
cover 112 of théns ther edastrrpir0gsperikinss of thpderice fdsdgprate@ooindi ng to
fig. 8, the coaped£y, b32réSeddrdd Yuméral 180. The computer 182 includes a

screen which is covered by a cover 184 and on which, for

instance, a map presentation such as on the screen 126 ac-
cording to fig. 14 can be called and in which data can be
written by means of an electronic writing pen 188.

190 designates an input slit for a data cassette. 191 is a
socket for the plug~1n antenna of a satellite navigation
system and 192 a socket for a cable of an electronic compass.
194 designates a  transceiver which is connected by the cable
193 to the basic casing 181 containing the control electronics
and interface adapter of the device 180. Contact can be
established through the transceiver 194 to similar or super-
ordinated devices, such as a device according to figs. 7 to 9.

If one adds to fig. 15 a binocular with plugged on electronic
compass, the same work can be done with the device according
to fig. 15 as described with reference to fig. 14, and the
diagram of fig. 12 can be applied also té fig. 15 if reference
numerals 122 and 160 are replaced by reference numerals 182
and 194,

Fig. 16 illustrates a diagram of a terminal node controller
(TNC) 156 used in the circuit diagram of fig. 10. The TNC 156
serves for data transmission between peripherals and the com~
puter and for speech transmission between peripherals, such as
a radio set and speaking gear and for changeover between data
signals and speech signals.

In fig. 16 the TNC 156 is connected to the interface 146 which
leads to the computer 22, the radio set 200, the microphone
154, the loudspeaker 134, and a PTT (push-to-talk) touch
switch 204. The TNC 156 comprises' a microprocessor 2%0 for re-~



serted |aterally into the docking console 120 by console—phugs—123a
provi ded at the conputer, while the connection to the,.i a&ﬁgﬁ@ﬁﬁc ter

146 according to fig. 10 is effected by plugs 123b a of the
docki ng consol e 120. In figs. 7 and 8 the conputer
unfolded; in fig. 7 a color LCD sgreen 126 becones vi sl si de of

t he conputer cover 124. The conputer 122 has an operating surface including
a key pad 125 whose uppernost row 128 i's fornmed of a total of fifteen
function keys. The key pad is protected from dust by neans of a transparent
filmplaced on top. In a row 130 of corrﬂ@sponding matri x di sposed above on
t he conputer console 127, the function keys of row 128 are provided with
mar ks cont ai ni ng synbol s for command support functions, as il- lustrated in
the | eft col urpgofzirigyspedch Aigonts Mmausiadassigedls, od fiomn kisivear leac,

133. Two accumyl 368851 ka9ca% &hougedoi rrr%qh@xcg?a?%:g@gwp 416 GoRBudLer 122

and t he docki consqal e 120. Reference nunera esi gnates_a, control
% g
ball 132 and ?3?5 a microcontroller 220, a memory 222, and & serilal in-

put/output device (SIO) 224. The modem 216 is connected by a
bidirectional bus 226 to the microcontroller 220, the memory
222, an EPROM in the embodiment illustrated, and via the SIO
224 to the interface 146 which, for exqmple, may be a serial
RS 232 standard interface or a V 24 interface. An output 01 of
the radio set 200, on the one hand, is connected directly to
the modem 216 and through a limiter-amplifier unit 228 to the
microprocessor 210. On the other hand, it is connected through
the second switch 214 and the amplifier 218 to the loudspeaker
234. An input Il.of the radio set 200 is adapted to be con-
nected selectively to the modem 216 or the microphone 154
through the first switch 212. Moreover, the PTT touch switch
204" is connected to the miéroprocessor 210, one output of the
microprocessor leading to another input I2 of the radio set
200. The first switch 212 and the second switch 214 each are
connectex to the microprocessor 210 through a control line 230
and 232, respectively.

The operation of the TNC 256 is as follows:

To transmit speech, a user of the device‘presses the PTT
(push-to-talk) touch switch 204 in order to output a control
signal to the microprocessor 210, indicating to the micropro-
cessor that speech is to be transmitted. The microprocessor
outputs a chahgeover sidnal (data - speech) through the con~
trol line 230 to the first switch 212 so that the latter will
connect the microphone 154 to the input Il of the radio set
200. Additionally, a control signal is emitted by the micro-
processor 210 to the input I2 of the radio set 200 in order to
switch on the speech transmitter of the radio set 200. The
microphone 154 remains connected to the radio set 200 through
the first switch 212 as long as the PTT touch switch 204 is
pressed, and speech signals can be transmitted by the micro-
phone. As soon as the user of the device lets go the touch
switch 204, the first switch 212 returns, under control of the



ther function keys for operation of the conputer 122, and 136 designates a
three-stage swtch for channel selection for ra- diotel ephony. These
operating elenents are arranged on the outside of a flap 131 which is

hi nged for upward swi ngi ng novenent behind the switch 136 and in front of a
| oudspeaker 134 and extends past the key pad 125 up to the front inside
edge of the outer casing 102.to cover a roomnext to the rear side edge in
fig. 7 of the conmputer, through which a diskette is insertable into a

| ateral diskette introduction slit 122a,4fig. 9) of the conputer. The

sof tware needed for guidance and described, e.g. in the paper "IFIS, ein
Uber zeugendes Konzept" by S. Birkeneder, W demﬁg and K.-H Wener in the

journal "Wehrtechni k", vol. 8, 1993, ofges 1to 7, is stored on a hat sc
in the compuf8frIBErCessARettn§opEityP §1P6r”c‘|.‘1‘|5F§i‘|‘Eedsd|5‘pF§ﬂ i ext er nal
connec- tionsnteomptipgr the edlonnateidradetandn athd nierd@omeRE523hd the

connections faaiyHeanRdoHo dditOsp@scn@libnass P 16008 aln0Be £ Qdnsheadphones
and n1crophone%ta5e desi gnat ed accessible from

Transmission of data always is possible when no speech signals
are to be transmitted, i.e. when the PTT touch switch 204 is
not pressed and the microprocessor 210 does not emit a
changéover signal through the control line 230 to the first
switch 212. In this case the modem 216 is connected to the in-
put I1 of the radio set 200, and the transmitter of the radio
set 200 is adjusted to transmit data signals.

An HDLC transmission protocol or another suitable control pro-
cess for data transmission which warrants data safety, i.e.
completeness and correctness of the data of the information to
be sent is stored in the memory 222. The microcontroller 220
controls the passing of the information from the computer 22
through the interface 146 and the SIO 224 to the modem 216 and
to the radio set 200 or from the radio set 200 through the mo-
dem 216, the SIO 224, and the interface 146 to the computer
22. A CRC code permits secure data transmission also if the
radio channels suffer from noise, the transmission being as-
sured by multiple transmission of the data packages until ack-
nowledgement by the opposite station. Other methods of verifi-
cation may be applied to control the input information.

The data to be communicated are modulated in the modem 216 so
that they will be transmittable through the LF channel of the
radio set 200. In order to reproduce the logic states "1" and
wo" for the individual bits, switchover is effected between
two frequencies, e.g. 1200 Hz for "0" and 2200 Hz for "1". The
data streams or data packages thus modulated can be output to
the radio set 200 until the user of the device interrupts the
data transmission by means of the PTT touch switch 204 and the
first switch 212 is changed over in order to transmit speech
signals.



9 the outer casing 102. These assenblies and their electrical

I nterconnection are shown in fig. 10 and will be described be- lowwth
reference to this figure. A digital conpass 140 is connected by a plug
connection at the cover 106 of the outer casing 102, it is designed to be
re- novable, yet adapted to be plugged to a sight device not il- lustrated
here, like a telescope, while remaining in connec- tion wth the device by
means of cables (not shown). The plug- in antenna 141 of the receiver part
142 of a satellite naviga- tion system Q&S) is arranged at the outside of
the casing. An acessory bag 144 accessible fromoutside is received in the
cover 106. The el ectrical interconnection of the parts described may be

taken fromfig. 10. Refer nce nﬁnera 146 d(gE nat es. an .i nt
I3

adapter, ref erenca Hums YIRS gpRte e gﬁ?dﬁonnus power
suppl y, referfdxéé Wﬂﬁ\*ferrapwwed@w@ria‘t@s of upiAnglcdat dlolissuet eFerie nuneral s
152, 154 m croampaieh ead-, phonrdgaarhidRliivedsid Applee®i dHdd@gAnthd rarRsm tting
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the signal received.

If it is a speech signal, that can be recognized by an irre-
gular seguence of the most diverse signal frequencies. In this
event the microprocessor 210 outputs a control signal through
the control line 232 to the second switch 214 whefeby the
switch is'closed and a connection established between the out-
put 01 of the radio set and the loudspeaker 134 through the LF
amplifier 218. The speech received then can be reproduced via
the loudspeaker 134.

If, on the other hand, the radio set 200 receives a signal
which, for a given time, comprises only the defined frequency
for logic "o, for example 1200 Hz, or for logic "1i“, for
example 2200 Hz, or a regularly varying sequence of these two
frequencies, and passes it on to the microprocessor 210, the
microprocessor recognizes that a data signal was received and
outputs a blanking signal through the control line 232 to the
second switch 214 in order to open this switch and break the
connection between the radio sest 200 and the loudspeaker 134.
The output 01 of the radio set 200 then only remains connected
directly to the modem 216 to receive data signals.

The interruption of the connection between the radio set and
the loudspeaker upon receipt of data signals is particularly
conveniont because the data frequencies received for "0" and
®1" are identical in volume amplitude with speech signals, and
that would cause great inconvenience to the user of the device
upon amplification and output of these signals through the
loudspeaker 134. For this reason, the TNC 156 was designed, as
described, so that the disturbing sounds of the radio data
transmission are automatically blanked at the receiving end.
Special algorithms monitor the regular%ty_of the successive



signates two term nal node controllers, and reference nuneral 158

desi gnates an interphone distributor connected upstream of the |oudspeaker
134. The el ectronic assenblies 150, 146, 142, 156, and 158 all are housed
in the inner space 114 of the in- ner casing 108, protected agai nst

di sturbi ng and damagi ng in- fluences such as electromagnetic radiation,
noi sture, dust, and vibrations. Figs. 12 and 13 illustrate a further

nodi fication of the in- vention. As in figs. 7 to 10, an outer casing
according to the invention is designatedes n general by reference nuneral
102, and again reference nunerals 122 and 146 designate a re- novable,
portabl e conputer and an interface adapter. Here, too, reference nunerals

140 and 141 ' t ' ] = t enna.

The el t%gqﬁg“-feé B SRRl Y 0RRtSs P shes Py

el ectrical |y "Cdi- "eR%e# 28 ¢ke same by the cable 140a and, as shown in

fig. 12, 10 slipped by a plug and socket nmeans 173 on a binocular 170
At a data rate of 1200 bits/second and a lower modulation fre-

qguency of, e.g. 1200 Hz, only one signal period is available,
with certain data packages, for evaluating one bit each of the
data package. Therefore, the sound assessment in such events
cannot be accomplished by conventional simple means. Instead
it is done with the aid of a microprocessor. If the micropro-
cessor 210 has recognized with a certain number of succeséive
periods that the only frequencies being received are those
corresponding to the data signals, then these frequencies are
blanked, i.e. the sound signals are not emitted by way of the
loudspeaker 134 but instead transmitted to the modem 216. The
modem 216 demodulates the frequencies received and passes on
the information received through the bidirectional bus 226 to
the microcontroller 220 for assessment and further transmis-
sion to the interface 146 and to the computer 22. '

In view of the fact that radiotelephony always must be given
priority over the transmission of data, it is assured in ac-
cordance with the criteria specified above and by using speci-
fic algorithms, that receipt and transmission of data via the
radio set are possible only if the radio channel is not oc-
cupied by speech signals.

The features of the invention disclosed in the above specifi-
cation, in the drawings and claims may be of significance,
both individuallf and in any desired combination, to the re-
alization of the invention in its various modifications.



i ncl udi ng eypi eces 171, the surface 174 serving as a stop to align the
conpass 140 with the axis Z of the binocoular 170. Reference nuneral 160
designates a transceiver for communica- tion with simlar devices of other
persons of the unit. The function of the nodification according to figs. 12.
and 13 will now be described with reference to the bl ock diagramof fig.

14. The azimuth signal of the electronic conpass 140 is fed through the
interface 146 with the aid of the cable 140a to the interface adapter 146
and on to the conputer 122. In the basic operating node, the direction
towards north emtted by the electram c conpass 140 is represented by the
screen 126 of the device in the formof a sight |line 176 on a digital

chart in which the hone position 175 is entered. The technical ap- paratus
in the formof hardware and software required to do that are described in
EP- A- 567 660.WwHAgT IsxeAdMED WBen searching the horizon by the binocular, the
sight direction of the binocular 170, i.e. that of the observer is

constantly displayed on.the screen.because the el.ecironic _c ass 140 is
connect ed t o *he %i?\%%t[ﬂbélg i%ctﬁf)?"tlﬁeg%véﬁfegiﬁfg.leﬂgg‘cvﬁ TeRT777S Hount ed
on the plug &wtiopckeemRmi®ing 1¥ Faging which includes the following com-

ponents:

~ a programmable computer (8; 38; 122; 182) having at least
one parallel or serial interface,

-~ interfaces with communication means to communicate with
identical or similar devices,

~ interfaces with orientation sensors,

- electronic assemblies for control and operation,

- a docking station (6; 36, 120) for electrically connecting
the computer (8; 38; 122) to the electroﬁic assemblies and the
interfaces and for mechanical retention, at least the electro-
nic assemblies being housed in the casing (32; 102; 180) to be
protected against outside influences.

2. The device as claimed iﬁ claim 1, characterized in that
the computer is disposed inside or at the casing and designed
to be separable from the qasing for operation independently of
the device.

3. The device as claimed in claim 1, characterized in that
the computer comprises a computer board which is firmly in-
stalled in the casing.

4. The device as claimed in any one of claims 1 to 3,

characterized in that it comprises a separate operating and

display module which is permanently coordinated with the cas-

ing (2; 30) and adapted to communicate with the computer (8;
""38) via the docking station (6; 36).

5. The device as claimed in any one of claims 1 to 4,
characterized in that the computer (8; 38) comprises an

operating and display surface of its own.

e
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connected by another cable 178 to the conmputer 122. Upon ac- tuation of the
switch 177, the sight line 176 is "frozen" on the screeen 126, i.e. it no

| onger follows the novenents of the binocular 170 and the conpass 140 but
instead, for the time being, continues to indicate the direction it showed
when the switch 177 was actuated. .The user of the binocular actuat- ed the
switch 177, for instance, because at this nonent he di scovered an object of
interest the direction of which he can now find in his electronic map with
respect to his own posi- tion 175 based on the "frozen" sight |ine 176.
This function be called "sight trangfger" VU. If a telenmeter is provided,
Integrated in the binocular or se- parate fromthe sane, the distance data

determined arg. U1 a0 (L HAPLE AILEH Yo l0 oS sl Glrabbie D ophdt . i

addition to the dlrec I on e distance of can be read on
the screen 128243 SPReP® JIHRtEEN DX &tk PARCUEBHCoRER NS FRe JisPaay7aurT
addition, thigagedification according to figs. 12 to 14 can

7. The device as claimed in any one of claims 1 to 6,
characterized.in that the operating surface of the computer
(126) comprises a key pad (125) which includes function keys
(128) having specially characterized main functions for func-
tional support.

8. The device as claimed in any one of claims 1 to 7,
characterized in that an inner casing (108) is provided which
receives a closed inner space (114) that is protected against
outside influences, such as electromagnetic radiation, dust,
and vibrations and serves to house the electronic assemblies
and the docking station (120) by which the computer (122) is
connected to the electronic assemblies.

9. The device as claimed in claim 8, characterized in that
the inner casing (108) is suspended in the outer casing (102)
by shock absorbers (110). '

10. The device as claimed in any one of claims 1 to 9,
characterized in that the orientation sensors comprise a sa-
tellite controlled navigation instrument (GPS) and a digital
compass (140).

11. The device as claimed in any one of claims 1 to 10,
characterized in that the communication means combrise a
loudspeaker and interfaces for communication through data and
speech communication.

12. The device as claimed in any one of claims 1 to 11,
characterized in that the electronic assemblies comprise at
least one terminal node controller (TNC) for data/speech
switchover.

-
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be used to carry out the further function of "sight alloca- tion". To this
end, the plug and socket neans 173 shown sim plified as a box in fig. 14,
by neans of which the electronic conpass 140 is connected to the binocul ar
170, is equipped with a sight allocation display 179 and connected by a
cable 179a to the computer 122, indicating to the user by an acous- tic or
optical signal that he has directed the binocular into that direction
toward north which agrees with a sight direc- tion preselected in the
device (conmputer 122). This preselec- tion of direction is effected by the
means described in EP-A- 567 660. Th¢ advantage of the sight allocation
resides in that it can be predetermned on the map (screen 126) in advance
into which direction one nust | ook through the binocular 170 in order to
observe obj ectd: offPEnfeYES afnfthinedeipreifed2t FIBE2EReFEZeATHE Ehdfht
al | ocati on di tip¢ &erhifahnibdeheoswwrdldler1{¥54)orisacomsectedoto afomghta+ r ansf er
geedl not 1ggcegf&{ Iﬂexnbfaﬁ@%%%?&eé Qt Elﬂ&ﬁ]ﬂ&eég& S@akSt toBaRBgh{Ze The

i spl ay , for exa may he, part o e dev nd., -
oudspoaker 1589 B350 (eat ol QU A Tna RSt e T BATSEdYAER o
acoustic in- ¥4t S8n2si gmahangaoay Pehveasty sPrReR [C@SsREFS I 2PEEMDonent

tion and data transmission operation, as well as controlling a
second switch (214) so as to blank the speech reception opera-
tion when data signals are received.

14. The device as claimed in claim 12 or 13, characterized in
that the terminal node controller (156) is connected to a ra-
dio set (200), a microbhone (154), and a loudspeaker (134) as
well as an interface (146) for connection to the computer
(22), that the radio set (200) is adapted to be connected to
the microphone (154) by the first switch (212) to transmit
speech, that the radio set (200) is adapted to be connected to
the interface (146) by the first switch (212) and a modem
(216) to transmit data, that the radio set (200) is adapted to
be cohnected to the loudspeaker (134) by the second switch
(214) to receive speech, and that the connection between the
radio set (200) and the loudspeaker (134) is adapted to be
broken by the second switch (214) for data to be received so
that the radio set (200) will be connected by the modem (216)
to the interface (146) alone. :

15. The device as claimed in any one of claims 1 to 14,
characterized in that connectors (138) are provided at the
outside of the casing (102) for at least one radio set (200,
202), for headphones and microphones (152, 154), and for
recharging of an accumg;ator (129).

16. The device as claimed in any one of claims 10 to 15,
characterized in that the digital compass (140) is arranged to
be removable from the casing (102) and mechanically fastenable
to a sight device (170) outside the casing..

I
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part of the device; actuation in this case takes place to ad- vantage by
anot her person rather than the tel escope user, e.g. upon call of the
latter. A means firmy connected to the binocular could be provided for
retaining the nmenbers 140, 177, 179 instead of a plug and socket neans 173
to be slipped on the binocular 170. Fig. 15 shows a particularly sinple
enbodi nent of the inven- tion. Here a so-called note pad conputer 182 is
renovabl y cl anped by nmeans of a snap connection and electrically connected
in this state to the docking statiog 181 which con- tains the electronic
assenblies of the device designated,”"in general, by reference nuneral 180.
The conputer 182 includes a screen 186 which is covered by a cover 184 and
on which, for instance, a-map presentation such as on the screen 126 ac-

C]QF di ngl tOt 1; he. ]a&”ectégxrr]{)é‘e Gal l:?&'m?é%j J.hHCMnPHGda&lganﬁ%QeP?zéM It %ﬂatb)é ggflgs
gasggt '? e?c gﬂ%g ’a?h%’oéﬁg{g? 3?“78 ﬁ ”pleﬂ‘ﬁoghe‘gﬂct ﬁ’sﬁmb"flaérg'sg? e"mﬁcthegﬁ%m gation
digital compass (140) can be plugged by a plug and socket
means (173), and that both the sight device (170) and the com-
pass (140) are electrically connected by cables (178, 140a) to

the device so that a direction determined by means of the
sight device can be displayed on the display surface (126) of
the computer (122) in the form of a sight line (176) in cor-
rect compass bearing in a map presentation.

18. The device as claimed in claim 17, characterized in that
an electronic telemeter is coordinated with the sight device
{170) and the output data thereof are applied to the computer
so as to display the distance (176a) of a sighted object in
the ‘direction of the sight line or on the sight line (176)
shown on the display surface.

19. The device as claimed in any one of claims 1 to 18,
characterized in that the portable computer (8; 38; 122) is
adapted to be coupled ele¢tro-mechanically to a docking sta-
tion (62) which is firmly installed in a vehicle.

20. The device as claimed in any one of claims 1 to 19,
characterized in that the casing is formed with a handle, a
carrying strap, and/or a mounting means on another portable
member.

-
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system and 192 a socket for a cable of an electronic conpass. 194

desi gnates a transceiver which is connected by the cable 193 to the basic
~casing 181 containing the control electronics and interface adapter of the
devi ce 180. Contact can be established through the transceiver 194 to
simlar or super- ordinated devices, such as a device according to figs. 7
to 9. If one adds to fig. 15 a binocular with plugged on el ectronic
conpass, the same work can be done with the device according to fig. 15 as
described with reference to fig. 14, and the diagramof fig. 12 can be
applied also to fig. 15 if referencezpunerals 122 and 160 are repl aced by
reference nunerals 182 and 194. Fig. 16 illustrates a diagramof a term nal
node controller (TNC) 156 used in the circuit diagramof fig. 10. The TNC

156 serves for data transnissiggtbqay% ne gﬁh%%?rgﬁééaﬂd the com puter and
for speech transm ssion betmeén—pg?rphgragsr-sucﬁ‘HS‘a radio set and

speaki ng gear and for changegusirtashvesrectabaisiqnaks.and speech signal s.
In fig. 16 the TNC 156 is connected to the interface 146 which |eads to the

conputer 122 the radi o set 200, the m crophone 154, the | oudspeaker 134,

and a PTT (puirggé%hg§gkgléé¥¥%gic device for orientation and communication

comprises a casing (2) which includes a portable computer (8)
with an integrated operating surface (10), communication means
comprising electronic assemblies for wireless communication
with identical or similar devices, and a docking station (6)
for electrically connecting the computer to the communication
means and the electronic assemblies and for mechanical reten-
tion. The computer (8) and the electronic assemblies are hous-
ed in the casing to be protected against outside influences
and the computer is designed to be removable from the casing
for operation independently of the device.

FIGURE 1



switch 204. The TNC 156 conprises a mcroprocessor 210 for re-

cogni zi ng speech signals and data signals, a first switch 212, a second
switch 214, a |ow frequency anplifier 218, a nodem 216, a mcrocontroller
220, a nenory 222, and a serial in- put/output device (SIO 224. The nodem
216 is connected by a bidirectional *bus 226 to the m crocontroller 220, the
menory 222, an EPROM i n the'enbodinengﬁg¥ﬁustrated, and via the SIO 224 to
the interface 146 which, for exanple, be a serial RS 232 standard
interface or a V 24 interface. An output 01 of the radio set 200, on the
one hand, is connected directly to the nodem 216 and t hrough a
limter-anplifier unit 228 to the m croprocessor 210. On the other hand, it
is connected through the second switch 214 and the anplifier 218 to the

| oudspeaker 134. An input 11 of the radio set 200 is adapted to be con-
nected selectively to the nodem 216 or the m crophone 154 through the first
switch 212. Moreover, the PTT touch switch 204 is connected.to Ehe-.

m croprocessor 210, one output of the croprocessor |eading to anotjer

input 12 of the radio set 20 _ 6
. (®)
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200. The first switch 212 and the second switch 214 each are connected to
the m croprocessor 210 through a control |ine 230 and 232, respectively.
The operation of the TNC 156 is as follows: To transmt speech, a user of
the device presses the PTT (push-to-tal k) touch switch 204 in order to
output a control signal to the mcroprocessor 210, indicating to the

m cr opr o- cessor than~speec?éls to be transmtted. The m croprocessor

out puts a changeover UEEJ datA 7 spﬁéﬂhY:Ihrough the con- trol line 230
to the first switch 212 latter wyl)l .connect the m crophone 154

to the input 11 of the radio s 00. Additigsal by, a control signal is

emtted by the mcro- pregess 10 §p thesn |2 of the radio set 200 in
order to switch on the speech¥tfansmijt Q he radi o set 200. The
m crophone 154 renmai ns conneft tot dio 200 through the first
switch 212 as long as the P#T fouc ptch 204 |s pressed, and speech
signal s can be transm ttedgby/t heZm ef o- phone. gon as the user of the
device lets go the togfﬁ i 7204, the first smny 2150returns, under
control of the F 7 -355-—:?.-_?.—.1?_-_-7:“_.:—
_________ ; )
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14 m croprocessor 210, to the position illustrated in fig. 16, interrupting ‘
t he connecti on between the m crophone 154 and the radio set 200 so that
speech signals no | onger can be trans- mtted. Transm ssion of data al ways

i s possi ble when no speech signals are to be transmtted, i.e. when the PTT
touch swtch 204 is not pressed and-:the mcroprocessor 210 does not emt a
changeover signal through the control &I/?ﬁ 230 to the first switch 212. In
this case the n’gdem 216, is connected 10 The in- put |1 of the radio set

200, and the tr —nigtté}- 0 s—adi ed to transnmit data
signals. An HDLC transm ssi e control pro-

cess for data transm ssion @. conpl et eness

and correctness of the data (S stored in the
menory 222. The m crocontrgller \~the information
fromthe conmputer 22 th({@ugh t 4 #H0 t he nodem
216 and to the radio set 200 he no- dem
216, the SI O 224,

P Y R TR,
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22. A CRC code permts secure data transm ssion also if the radi o channels
suffer fromnoise, the transm ssion being as- sured by nultiple

transm ssion of the data packages until ack- now edgenent by the opposite
station. O her nethods of verifi- cation may be applied to control the
input information. The data to be comuni cated are nodul ated in the nodem
216 so that they will be transmttable through the LF channel of the radio
set 200. In order to reproduce the | 0d/dOtates "1" and "0" for the

i ndi vidual bits, switchover is effected between two frequencies, e.g. 1200
Hz for "O" andbE?O Hz4£or "1". The data streans or data packages thus
nodul at ed can pulDto the radio set 200 until the user of the device
interrupts the data transm ssion by neans of the PTT touch switch 204 and
the first switch 212 is changed over in ofo@r to transmit speech signals.
15 Upon recei pt of speech signals or datagssignals, the TNC 6>first nust
recogni ze what kind of signal is t
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conplish that, the signal received is applied through the li- mter
anplifier 228 to the m croprocessor 210 which anal yzes the signal received.
If it is-a speech signal, that can be recognized by an irre- gular sequence
of the nost diverse signal frequencies. In this event the m croprocessor
210 outputs a control signal through the control line 232 to the second
switch 214 whereby the switch irs closed and a connection established

bet ween the out- put 01 of the radio sst 8nd t he | oudspeaker 134 through
the LF anplifier 218. The speech recei £8% hen can be reproduced via the

| oudspeaker 134. If, on the other hand, the radio set 200 receives a signal
whi ch, for a given tine, conprises onIy-ﬂhF efinéd frequency for |ogic
"0", for exanple 1200 Hz, or for logic "i"fgfbr eXanpl e 2200 Hz, or a

regul arly varying sequence of the tmo_frequencieskjgnd passes it on to
the m croprocessor 210, the m croprpcessor recogni zes that a data signa

was received and o uts a bl an 'ﬁgpsignal tth¢£ he control line 232 to
t he second switch in orderdte open thi @t chand break the connection
bet ween the radio sesﬁ§f00 andmige | oud sEERRe ’rThe output 01 of the

radi o set 200 then only renmai ns
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directly to the nbdem 216 to receive data signals. The interruption of the
connection between the radio set and the | oudspeaker upon receipt of data
signals is particularly conveni ent because the data frequencies received

for "0" and "1" are identical in volunme anplitude with speech signals, and
t hat woul d cause great inconveniggce. ththe user of the device upon
anplification and out pugpof thes ﬁskgﬁgﬁs t hrpggh the | oud§fjeaker 134. For

this reason, the 7L 15% %as desﬂdﬁ@d;t S deé@?ﬁbed, SO thgt tﬁgzdﬂ§khrbing

sounds of the radioydata tfansm ssion are autopatically bﬁﬁﬁhed1at the
recei ving end. f i i . sucgessi ve

16 frequencies po tpat—speech syllables in th{s frequency Héng wi |l npt be
bl anked. At a data kgtel of 1200 |bits/second and a | oiermogut-ation—Hres
quency of, e.g.| 1200 only one signal period is aJailablle,/wthjcerfain
dat a packages, 4for—evjal pat+ng-+efie bit each of the datja[package] r’ef pre,
t he sound assegsnent such events GPS (:> '
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cannot be acconplished by conventional sinple nmeans. Instead it is done
with the aid of a mcroprocessor. |If the mcropro- cessor 210 has
recogni zed with a certain nunber of successive periods that the only
frequenci es being received are those corresponding to the data signals, _
t hen these frequencies are blanked, i.e. the sound signals are not emtted
by way of the |oudspeaker 134 but instead transmtted to the nodem 216. The
nodem 216 denodul ates the frequencies Qeq%ived and passes on the

i nformati on received through the bidirectional bus 226 to the

m crocontrol | er 2% for assessnent and further transm s- sion to the

I nterface 146 and™t0 the conputer 22. In view of the fact that

radi ot el ephony al ways nuglﬁbe given priority over the transm ssion of data,

it is assured ijpgci msordance with the criteria specified above and by
usi ng speci- fif al forXKthns, that receipt and_transm ssion of data via the
radi o set are pjpssiple-®Rnly if the radio ch el is not - cupi ed by
speech signal s.{| Thej f a}\res f the inventiop Hl4cl osed (Lh the above
specifi- catio inlt a s and clainms may ¥e of significance, both

i ndi vidual ly and i n any, dgstred conbination, to the re- alization of the

i nvention in itfs-variouy | \ifications.
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17 WHAT IS CLAIMED I S: 1. A portable electronic device for orientation
and communi - cation, conprising a casing which includes the follow ng com
- a programmabl e conputer (8; 38; 122; 182)  having at | east one

ponents:
parallel or serial interface, - interfaces with communication neans to
comuni cate with identical or simlar devices, - interfaces with
orientation sensors, - electronic assqﬂptfes for control and operation, - a
docking station (6; 36, 120) for electritdlly connecting the computer (8;

38; 122) to the electronic assenblies png%%hfginterfaces and for nechani cal
retention, at (l-east-fhe—electro-_nic_assefibl{es being housed in the casing

H3 Lol [ . : h " S
- (32; 102; 180) to be prdtect ed| agaknstmcout sl.deinfluences. 2. [The [daw]ce
as clainmed infclarm I, charactierizgg &Q:thatrthe conputeris digpased
. . . . 551 o i -
inside or at tthe cagisgg and ddsi gned 19 of eurrent function ESC| —
— : -
(PeEn) nd Gan he procerser ™ Hect is Indlcated on displayl F1 |
_ ~ logistics form sheet (fuels) is indicated on F2
ZLap: (display and can be processed -
- materials fornm sheet (equipoent) is indicated on 3 —

‘display and ©an be pl;'ocesst.:d‘

.- ambulance service form sheet is indicated on F4 -—
'display and can be processed .

e
@c¢ text form sheet {s indicated on display FS -

and can be processed

= shift map in image portion FG X
o
. = select na:s and fix nap .scale’- ’: ) F7 X
- confirm.r.eceipt (data transmission) F8 X
* ~ transmit to participants in radio cirecuit i I.'-'Q X
! - transmit to participants in radio circuit 11 F10] X
~ memory manipulation Fi11 X
= status/information, £ix dispatcher F121 X
- modify entf_.les in the map (symbols, lines) ) Ins X

= delete symbols and/or lines or whole portions / iagers Del X




J . .
to be separable fromthe casing for operation independently of the device.
3. The device as clained in claim11, characterized in that the conputer
conprises a conputer board which is firmy in- stalled in the casing. 4.
The device as clainmed in any one of clains 1 to 3, characterized in that it
conprises a separate operating and display nodule which is permanently
coordinated with the cas- ing (2; 30) Opfbadapted to conmunicate with the
conputer (8; 38) via the docking stati 6; 36). 5. The devi ce as
claimed in any one of clainms 1 to 4, characterized in that the conputer (8;

38) conprises an operating d display sy ace—ef h4s mgf‘ i The
‘device as clained in claimb, ctédractefijfed i at dat aldéj b :&wltten by
an el ectronic pen into the (i splay_syr:/facet?f]. 178The deviTe as claimpggp in
any one of clains 1 to 6 char act ﬂ' ed ¥ Pﬁk/fhe operating surfage of
t he conput.er ?K { xgn —— == 1
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(126) conprlses a key pad (125) which includes function. keys; (128) havi ng
specially characterized main functions for func- tional support 8. The
device as clained in any one of clains 1 to 7, characterized in that an

i nner casing (108) is provided which receives a closed inner space (114)
that is protected against outside influences, such as el ectromagnetic

radi ation, dust, and vibrations and s;rv%@ to house the el ectronic
assenbl i es and the docking station (1 f y which the conputer (122) is
connected to the electronic assenblies. 9. The device as clainmed in claim
8, characterized in that the inner casing (108) is suspended in the outer
casing (102) by shock absorbers (110). 10. The device as clained in any one
of claims 1 to 9, characterized in that the orientation sensors conprise a
sa- tellite controlled navigation instrument (GPS) and a digital conpass
(140). 11. The device as clainmed in any one of clains 1 to 10,
characterized in that the comunication nmeans conprise a | oudspeaker and

interfaces for comunication through dara and sprg;h comuni cat i on.
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12. The device as claimed.in .any ane of clainsil &ﬁ‘i’ﬁcgﬁ‘&?"gcg‘é

STS  SG
S 2o oA

‘that t'he el ectronic assenblies conprise at |eagt FoR@<teivh ndft=oge” F =", "=
controller (TNC) for data/speech switchover. LoCEBTsThe BlFP oo RePREEC -

claimed in claim12, characterized in that the it&rravdrg@baeasdm 9 paged -
(156) is connected to comunica- tion neans and Eprpsiises ap@ﬁ‘f‘ér-epﬁooE%?fgor"
(210) to recogni ze speech signals and data signals, controlling ?iflésb
switch (212) so as to change over between speegh pb kB SOF SHECRIPANEL. Q.2

and data transm ssion operation, as well as4comtrottrmg—a Second sw tch
(214) so.-as to blank the speech reception opera- tion when data signals are
received. 14. The device as clainmed in claim 12 or 13, characterized in

that the term nalignode cqut f0obd&lpeltd8d Vi2uCOPNERIRL: t Snbbdifent 8¢ SEle-
(200), a nj crophone (154)‘f gnd a Idoudsg(ga‘);l§1 r ,élBA%i as %El |. as.an 1 nterface
(146) for connection to tRESCRFFUEINT()the; fnyentigon, Lhayring 1?2%"3 s
adapted to be connected wogen,
Fig. 8 is a part sectional view of the device in the direc-
tion of arrows VIII- VIII in fig. 7;
Fig. 9 is another part sectional view of the device in the
direction of arrows IX - IX in fig. 7:

Fig. 10 is a circult diagram of the components of the device
according to figs. 7 to 9;

Fig. 11 is an example of designating function keys of a com-
puter of the device according to the invention;

Fig. 12 is a diagrammatic illustration of another modifica-
tion of the device according to the invention;

Fig. 13 is a section along line XIII-XIIX of fig. 12;

Fig. 14 is a block diagram to explain the function of the
device according to figs. 12 and 13;

Fig. 15 is a perspective view of a simplified version of a
device according to the invention;

Fig. 16 is a circuit diagram showing in detail the structure
of an assembly of the circuit diagram according to
fig. 10. . '

The illustration in fig. 1 schematically shows the components

of a portable device according to the invention, namely a

baseplate 2 including a handle 4 and a docking station 6, a

computer 8 with an integrated operating surface (keyboard) 10

and a write/read unit having a slit 12 for insertion of semi-

conductor memory cards, and a screen, if desired, (not realiz-
ed here), an operating and display module 14 including kead

pad 16, 17 and screen 18, as well as a cover 20.

The computer 8 and the operating and display module 14 are
connectable electrically and mechanically to the docking sta-
tion 6 by plug connectors indicated for the computer, aﬁ 7.
This docking station 6 comprises a battery, a radio adapter, a
satellite supported navigation instrument (GPS) and perhaps a
digitial compass (not shown).
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'theinicrophone (154) by the first smﬁtbh (212) to transmt speech, that the
‘radio set (200) is adapted to be connected to the interface (146) by the
first swtch (212) and a nodem (216) to transmt data, that the radi o set
(200) is adapted to be connected to the | oudspeaker (134) by the second
switch (214) to receive speech, and that the connection between the radio
set (200) and the |oudspeaker (134) is adapted to be broken by the second
switch (214) for data to be received so that the radio set (200) will be
connected by the nmodem (216) to the interfase (146) al one. 15. The device
as claimed in any one of clainms 1 to 14, characterized in that connectors
(138) are provided at the outside of the casing (102) for at |east one
radio set (200, 202), for headphones and m crophones (152, 154), and for
recharging of an accumulator (129). 16. The device as clained in any one of
clains 10 to 15 tHaf8ct 2r3e® thetFRPULRE W yilsarheuhpadelgedp)in £ig. 7
arranged to be rerolabl bCH rameehe1zadicegmed O2)siand aeaheniaaldy dazhenabl e
to a sight devi cRnphtt et 4841 L BPAter 122 has an operating surface
including a key pad 125 whose uppermost row 128 is formed of a
total of fifteen function keys. The key pad is protected from
dust by means of a transparent film placed on top. In a row
130 of corrresponding matrix disposed above on the computer
console 127, the function keys of row 128 are provided with
-marks containing symbols for command support functions, as il-

lustrated in the left column of fig. 11.

A continuous dust seal of foam is marked 133. Two accumulators
129 are housed in a box 135 behind the computer 122 and the
docking console 120.

Reference numeral 132 designates a control ball 132 and fur-
ther function keys for operation of the computer 122, and 136
designates a three-stage switch for channel selection for ra-
diotelephony. These operating elements are arranged on the
outside of a flap 131 whii:h is hinged for dﬁward swinging
movement behind the switch 136 and in front of a loudspeaker
134 and extends past the key pad 125 up to the front inside
edge of the outer casing 102 to cover a foom next to the rear
side edge in fig. 7 of the computer, through which a diskette
is insertable into a lateral diskette introduction slit 122a
(fig. 9) of the computer.

The software needed for guidance and described, e.g. in the
paper "IFIS, ein liberzeugendes Konzept" by S. Birkeneder, W,
Hedwig, and K.-H. Wiemer in the journal "Wehrtechnik", vol. 8,
1993, pages 1 to 7, is stored on a hax'  .sc in the.computer
122.

Connecting plugs 138 for current supply, for external connec-
tions from a parallel interface and an interface RS 232,

connections for VHF and HF radio, as well as two connections
for headphones and microphones are designated accesséble from
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20 17. The device as clained in cl.aim 16, characterized in that the sight
“device (170) is enbodi ed by binoculars to which the digital compass (140)
can be plugged by a plug and socket” means {173), and that both the sight
device (170) and the com pass (140) are electrically connected by cables
(178, 140a) to the device so that a direction determ ned by neans of the
si ght device can be displayed on the display surface (126) of the conputer
(122) in the formof a sight line (176) in cor- rect conpass bearing in a
map presentation. 18. The device as clainedipn claim1l7, characterized in
‘that an electronic teleneter is coordinated with the sight device (170) and
the output data thereof are applied to the conputer so as to display the
di stance (176a) pf ted object in the direction of the sight, |ine or

. b
on the sight Ii n'e“’('i%%l) ggﬁﬁxﬁ éﬁrfh‘é“]cﬁrg‘ﬁ'l SyPRIf eRERIIPERT Rt R\ iYENSS

claimed in any oné@'of Herai anssorcpdled, natiearadt eomipnser i Y82 Hat rehevaidnt abl e

conmput er (8; 38;clEdPrdi by atkepiscdrt 8 HitapC evphést ivheshd yRebasiral |y to a

docking sta- ti abdfeekethighrss Ehiod Yed Qﬁ&%&é&nh“s@aﬁ%ﬁi EL?'wlpich con-
tains the electronic assemblies of the device designated, in
genera%, by reference numeral 180. The computer 182 includes a
scree%?é%ich is covered by a cover 184 and on which, for
instance, a map presentation such as on the screen 126 ac-
cording to fig. 14 can be called and in which data can be
written by means of an electronic writing pen 188.

190 designates an input slit for a data cassette. 191 is a
socket for the ﬁlug-in antenna of a satellite navigation
system and 192 a socket for a cable of an electronic compass.
194 designates a- transceiver which is connected by the cable
193 to the basic casing 181 containing the control electronics
and interface adapter of the device 180. Contact can be
established through the transceiver 194 to similar or super-
ordinated devices, such as a device according to figs. 7 to 9.

If one adds to fig. 15 a winocular with plugged on electronic
compass, the same work can be done with the device according
to fig. 15 as described with reference to fig. 14, and the
diagram of fig. 12 can be applied also td fig. 15 if reference
numerals 122 and 160 are replaced by reference numerals 182
and 194,

Fig. 16 illustrates a diagram of a terminal node controller
(TNC) 156 used in the circuit diagram of fig. 10. The TNC 156
serves for data transmission between peripherals and the com-
puter and for speech transmission between peripherals, such as
a radio set and speaking gear and for changeover between data
signals and speech signals. :

In fig. 16 the TNC 156 is connected to the interface 146 which
leads to the computer 122 the radio set 200, the microphone
154, the loudspeaker 134, and a PTT (push-to-talk) touch
switch 204. The TNC 156 comprises' a microprocessor 2}0 for re-
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20. The device as claimed in any one of clains 1 to 19, characterized in
-that the casing is formed with a handle, a carrying strap, -and/or a
nmbunti ng means on anot her portabl e nenber. '

13

cognizing speech signals and data signals, a first awitch 212,
a sccond switch 214, a low frequency amplifier 218, a modem
216, a microcontroller 220, a memory 222, and a serial in-
put/output device (SIO) 224. The modem 216 is connected by a
bidirectional bus 226 to the microcontroller 220, the memory
222; an EPROM in the embodiment illustrated, and via the SIO
224 to the interface 146 which, for example, may be a serial
RS 232 standard interface or a V 24 interface. An ocutput 01 of
the radio set 200, on the one hand, is connected directly to
the modem 216 and through a limiter-amplifier unit 228 to the
microprocessor 210. On the other hand, it is connected through
the second switch 214 and the amplifier 218 to the loudspeaker
134. An input I1 of the radio set 200 is adapted to be con-
nected selectively to the modem 216 or the microphone'154

. through the first switch 212. Moreover, the PTT touch switch
204" is connected to the miéroprocessor 210, one output of the
microprocessor leading to another input I2 of the radio set
200. The first switch 212 and the second switch 214 each are
connected to the microprocessor 210 through a control line 230
and 232, respectively.

The operation of the TNC 156 is as follows:

To transmit speech, a user of the device presses the PTT
(push-to~talk) touch switch 204 in order to output a control
signal to the microprocessor 210, indicating to the micropro-
cessor that speech is to be transmitted. The microprocessor
outputs a changeover signal (data - speech) through the con-
trol line 230 to the first switch 212 so that the latter will
connect the microphone 154 to the input I1 of the radio set
200. Additionally, a control signal is emitted by the micro-
processor 210 to the input I2 of the radio set 200 in order to
switch on the speech transmitter of the radio set 200. The
microphone 1154 remains connected to the radio set 200 through
the first switch 212 as long as the PTT touch switch 204 is
pressed, and speech signals can be transmitted by the micro-
phone, As soon as the user of the device lets go the touch
switch 204, the first switch 212 teturns, under conttol of the
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