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DI AGNOSTI C APPARATUS The present invention relates to ;
di agnosti c appar at us. A preferred enbodi mrent of the invention as

described herein is for use in 5 aircraft for the di agnosi s of nedi cal
energencies, on aircraft in flight, of humans. However, the invention
is not limted to that. The nedi g3 IGEPRE LA PPARRY TS US MBY be usef ul
on ani mals, especially manmal s. dIragnosti ¢ apparatus may be
used on other. vehicles, e.g. ships, and may be useful on land especially in
| ocati ons renote from nedical help. 10 ) US- A- 5441047 (DAVID et
al) discloses a paThepresentinventiontelatasita giagpostiagppara¥%r yse in hones of

patients. A two-way audi o and,vi.deo ( 'Jin%s e ' PR '
the patients hone %Hr&emwgl&emﬁ?f Y ?é%ﬂbg&?r%ge% lgt{gﬁ?agrggﬂTV
set in the 05}1%;5{:’ i is f TR lefileR¥driRies off itttk int Fight|oR ihugiansnd
. canera 5?espec iryéglq?/ppha%{lﬁsem?gre c(garlltre.gl n .adgition a pl u% ity of '
nmedi cal sensoHoweoér, the hivegtidn ismoti limitediat thanf Thixengstical diagnostic appavatasmayn
t he home, for exanple in a special_ chair in whi ch ”éxemft%tient sits, .and

linked by a nembseful e anigalntesperallysmammals,y, Fbe medical dia may be

the care centre., Th nj eqgui t e [ - : : :
G pl ayi ng.  HERedcSHs GUp depiBles: 88, BHERR, e W pldelh PR gefcially in lacations
di spl ay | Rpte grodd miedidab Belp! i Ng the data via the tel ephone line. A

nurse in the care centre 20 exam nes the nedical data. The nurse and the
pati ent cal0 see eadlS-Atdd104t RAVID et al) discloses patieny ihgalthy momjtoring systemy e

AV |ink | d be vi d h h | eph . i . ' '
and/ olr r]t thlrJre rc‘gﬁevllaglic’g‘?‘?i fﬂ%éel%lfjsgnétﬁ?e' 9%3“‘&%?%4 :V?féé (mé ?%%s% | od
transm ssi on. hetyieen the p%atienm«)?ﬁé %%%WXN@USWQ danferé @h@ 8 Standanl TVN!

noni tori ng an support system monitoring a plurality of patients
| ocat ed at | ogatinahs hoemenlinkdd byn e.g. a eabieatetevision netwotk teacmopiter and camera

there is a base unit, which can be Cﬁ_ggﬁted t? a,. L,L.ural i tao/{F f sensors
for produci ngrespeRtively Uhthe Gags SenitRy qdidon 3 Rlurality;o igal) sepsofs Jor Sensing
The base upit ' . Sed fehia C&kirF B
where it ij;5 wg?%g?g%%%y%%@?éﬂg?ﬁ%rg&g&@ge cgﬁst%?garmni tor
the patients. whikh theSsatiefit $its3 And dinked 9 mohbosequipraentt including, ai modem anid a,
the nmedi cal sensors, an | BM conpati bl e . ] .

' telephone line to the care centre. The monitor equipment may have a display for
displaying the sensed medical data: the camera may be used to view the display
instead of transmitting the data via the telephone line. A nurse in the care centre

20 examines the medical data. The nurse and the patient can see each other and talk to
each other via the A/V link. The A/V link could be via modem through telephone
lines. The video signal and/or the medical data may be transmitted by satellite
and/or radio transmission.

WO 94/24929 (HEALTHDYNE, INC.) disclose a patient monitoring and

25 support systetn for monitoring a plurality of patients located at locations remote from

a care centre. At each patient site, there is a base unit, which can be connected to a
plurality of sensors foi" producing medical data relating to the patient’s medical state.
The base unit stores the medical data and transfers it to the care centre where it is
stored and analysed. Care providers at the centre monitor the patients. The base unit

30 comprises a housing containing, inter alia, the medical sensors, an IBM compatible
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conputer, an LCD display and a nodem for transferring data to and from
the care centre via a tel ephone |ine. The LCD display displays sensed

medi cal data and instructions to the p&ient on the use of the

noni toring system A standard- t el ephone set may be connected to the

t el eph line. 5 Al ing.to t [ | '
br ovi ded DI oSl CompptEFa R LD fihiay piq i fHodes Tor AR gkl Eh gk From
sensing_meang,ef ate SEHA DR £ RidptBhe #nBO0Fhe LCD display GBBRNS séred Bicaiber i

-]

and reproducing vol ce signa e producl ng and repr oduci ng neans
bei ng arranggsl tisstiuetioge e patiepesmitiss uberofsthérmenitdring systema A sendard
comuni cati ons neans coupled to the produci ng and reproducing nmeans,

and a secondtelephon® pesanasobe conngeted to the telephone & p| ay neans; and

processi ng_neans grranged.tQqs i) .pro S e..S .Qﬁrﬁﬂ:d L4 ' y
t he proces%ed dat ﬂ“ﬁ'i’% t%ﬁgﬁlpwenégﬁ\&ngﬁﬁit}é lsc§ntro d??l@n?éldr&sf%g%@m
second comTqu,ﬁgﬁgigg.s means to automatically establish respective |inks
to a renote [ocatioh, and iv) supply the processed data to the second
comuni cat i ons nearplurality of seasiag means for sensing datarefraBeyso that in use

t wo-way voi ce comunicajtion is , est abl i shed bet ween t.he [ t.or
and an expert at tm@nfeé?étﬁrquE'&gi GPffa'i‘i’Hr g VOIs §0asy ﬁ?ﬁ?&%ﬁé@e ed
to the renot &'%iﬁg E#'ﬁbfhﬂ%aﬁ#& geeetic] | afatdt MéndOfree; al l ow the
sai d expert ?%#rgl ag g’e e condi oﬁoy thelbg%y@gnd to communi cate the
di agnosi s1po t he saifgstopehfinications means coupled§ € ahé yproduming: pndr eepoaducinga
medi cal di agnostic apparatus, the body is that of a human and the
expert is a mendcmmammﬁa%d the embodi ments will 25 be
di scussed herei naf&iseprlaanga%\é y of exanple to such nedical diagnostic

appar at us. atus according to the invention, thus

i ntegrates the el §$inB 'mdafS arrangeda@ar at us into a single system
controlled by the processor (unlike the system of David et _al), and,
~aut omat i cal I }i) peacess thersens t.vmmvdﬁ@@m@m&%pndhe Whisplry @aaps, 1)

si mul t aneqys data, tyansfer tp, the renote.location [ .
Heal t hdyné)yﬁ :?Gn'ﬁg‘oxﬁflﬂu ﬁ’&t e%F&’g Sg¢0 &%“P‘FP‘&*‘O‘H i mﬁsof%. h@tgfﬁ\?ggrr%m/%ﬁémt'ﬂ{e
operator and pb5#d finks to a remote location, and iv) supply the processed data to the second

communications means ;

the apparatué being arranged so that in use two-way voice communication is
established between the said operator and an expert at the remote location and the
20 sensed data is transferred to the remote location via the second communications link to
allow the said expert to diagnose the condition of the body and to communicate the
diagnosis to the said operator.
Preferably, the apparatus is a medical diagnostic apparatus, the body is that of
a human and the expert is a medical expert. The invention and the embodiments will
25 be discussed hereinafier and by way of example to such medical diagnostic apparatus.
The apparatus according to the invention, thus integrates the elements of the
apparatus into a single system controlled by the processor (unlike the system of David
et al), and automatically establishes both two-way voice communication with, and
simultaneous data transfer to, the remote location ( unlike the system of Healthdyne)

30 providing ease of use with a minimum of involvement by the operator and of swift
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in an energency to medi cal advice based on an analysis of the transferred
medi cal dat a. In a preferred enfodi nrent of the invention, the
i apparatus is portable. Mst pr ef er abl y?t he whol e portabl e apparatus is
! housed in a container. 5- In a preferred enbodi nent of the
| i nvention thg, cg@% i r I a
1 the Public Swtc qﬁ nengtV\orﬁﬂ(%g'lrce pgeaa&g%ﬁtéﬁfem%%r?teﬁwﬁ&d

| preferred enbmﬂumledktat he processor is arranged to auto-dial the renote

| ocati on once the operator has injtiated the ayto-dial functjon of the

appar at us. In a preferzed embedimant of the invention,ciheidpRaragissis partablee Most

e cal - dat o HEerny s Sytile PORASIH AnpaciRisy nodieg i AR, | 10 2;??,355“ |
instructiogs on thg PpréRfredNembodiient BP #hé itventiOh the damidnalm sighAip a8 .

e.g. an LCD display panel, is preferabty provided to all ow an assi st ant
to view the mmgatwbdarmsﬁm-dtm the Public Syvitched frwlaphomNetwork (PSTN). In

Eéiﬁiiﬁﬁgyléhqgﬁaﬁﬁfﬁ%%m@% - rogsAPt Fopirine °°Saar§¢@L%z¢ylf d
Cey- pad { i ndPEgR 9o (it FpElor g iBlEA Phe b T R LM BT e

| to operate the apdarat embodinsent ®f-the dnventionp yasecofinsenisoentaheed by Providicg &.
4 watch. A full keyboard is unnecessary for operatin t he apparatus and

woul d takéouﬂl%ﬁ'ﬁ@cé@@]ayy fagp displaying: therproeassese data ¢ (0] é‘!%mt@ueﬂd as

| mages o ar PPHERN, &% fop @sBiaFind ikt 5 Fd BpBaftn e

| canera from vsiaufﬁammhelspra cesgl 1 Lt@rmsﬂaftp%nel is %irbfakaﬂlﬁ%@ﬁdé@rto auow an

transm ssion to the repofe | ocation. The canera may be strapped to t he

wist of the aupstamtomﬂmtheapmessbddaaanﬂahe operaungiﬁsa'usmm first and second

comruni cati ons ne | o wer wrel ess tr ngmtter/receiver.s

such as nodified (a’ﬁr?fe%tfﬁ §‘%P'l§ 3§ 28gnged 194 ng‘"@]ﬁ)‘ T3HBE 5

phones whiygh I|nked to
19, SAEEUBITARE A Y pofie i Witihb ki vEnd e”;‘fﬁb%

| ong range conmmuni cat1 on e aircraft, a

cabi n tel ephone urPrefetdilyithe pperatantis pfovidedrwithha simplified keyt-patl €instead of a full

tel ephones Onke yboard) with the minimum of keys needed to operate the apparatus. The key-pad
may be worn on the wrist like a. watch. A full keyboard is unnecessary for operatmg
the apparatus and would take up unnecessary space which may be severely restricted

20 such as in an aircraft.

Preferably, a camera is provided to produce images to aid diagnosis. The
camera is preferably a digital video camera from which the processing means grabs
still images for transmisﬁion to the repote location. The camera may be strapped to
the wrist of the operator for ease of use.

25 The said first and second communications means may be low-power wireless
transmitter/receivers such as modiﬁed CT2, DECT, or spread-spectrum (such as
CDMA) cordless phones which communicate over a short distance and which are
linked to long range communications channels. In for example a large aircraft, a
cabin telephone unit CTU is present. On current aircraft there are telephones on

30 bulkheads or on seat-backs. Such phones are wired to the CTU. The phones have



30 bul kheads or on seat-backs. Such phones are wred to the CTU. The phones
1 have &y (D 98/400020 O . PCT/GB98/00613
4| PCT/ GB98/ 00613 4
1 tel ephone sockets (RJ45 sockets) in themto allow other tel ephonic
equi pnent to be connected to them In 4use of the present apparatus,
| cordl ess base stations - corresponding to the cordl ess phones are plugged

1into the tel S . ' ' e
comuni cati o ﬁgﬂﬁggrﬁ's Q%rkg{s tS@T' é?) ﬁgﬂceetsg apl t@é&ﬁé %% ﬁh%f tﬁ%é‘?ﬂndp(ﬁ)é h%ﬁe%ﬁ@% e

sockets. Pref@pabityd t@OitherialThes 38 dof Qlie PHreSeEnt \aprRIrRES, cordless base stations

transmtter/receivers such as nodified CT2, DECT or CDVA cordl ess phones

are pr oviacberespondlingto theeordiess phones are plugged tito theitelephone secketse seat
| acks. Mbst f | . t t | ses. f t ticall

| Lk, ot e o B Y e 8 e AR AL

transmtterg r@ﬁﬁh\gbﬁiaqsir% ﬂleqeﬁpﬁgxﬁere%gé}?.t ﬂ%fé%ﬁlgg &Eth cabids Bﬂ(;é 1<{vﬁ-§aw99w%%%e§?e

data and vol ce st S approp hi's eas e use- appar at us.
{ The CTU | radsiftervreesinens| such asamodified [CT2 , DBOT rorc@DMA cordiesyphons iagd
in turn links to the PSTN. In-flight comunications systens other than
satel | ite sysProwided apd hesppesator simply phigs the-cablessipt the spatijacks: Mo prplerably

Then the. cor dPEAPPREH.combRses Stor dnatitcal) Senslag sinbore 28( Sp38¢ ot The.
appropri ate Cpudb&\er WitRsS trahdntifter/FRY¥IVeR are op%?'dneﬁeiaﬁc}ﬁ?aﬁr Fr routing

The provision of cordless phones all ows the apparafus to be used anywhere

in t hel(hi the dafat andi vdicesignals appropiristely: this gases tieasse of the ipparatess, Ther €ETU

provi sion of _, cordl essphones apnd the ability .to pl cords intp an

near by phone B?Fsarf%ﬁie?‘ima 029 s%?ﬂ%§°m39§¥rﬁwgeggﬁﬁ%a%§’mémﬁ tét‘h? he

seat of a patj ay,Qlael [ : he
PSTN. Pgrﬂgﬂi GomtfudiEftibnk %%Ql}ﬁﬁeao&hﬁ dﬁ;ﬁg safilite "Wstems are availabld

nmedi cal sensors pre y conprise a rray, a“tenperature

sensor, a pul sl theirnse & withincthp seopet afithé inpbentidd. ood pressure nonitor. This
conmbi nation of sensors is currently considered to be adequate to provide
reliable 25 di agno¥iis nessiblesthat; cémaicordiess upit. Jihen dhe condless phanss; may

are wthi iy reouppRers i 4, JORARRY. apbroliiant GRS bh A Badins IV B C
.processor conpsafsem thleae GG data and organi ses it
The provision of cordless phones allows the apparatus to be used anywhere in
the aircraft without the need for long cables. Furthermore, .the provision of
cordlessphones and the ability to plug cords into any nearby phone on an aircraft

20 aliows the diagnostic apparatus to be at the seat of a patient avoiding the need to move
the patient.
The medical sensors preferably comprise a 12 lead ECG array, a temperature
‘'sensor, a pulse oximeter, a capnometer and a blood pressure monitor. This
combination of sensors is currently considered to be adequate to provide reliable
25 diagnosis of most common conditions or at least to determine the seriousness of a
medical condition. Other combinations of sersors are within the scope of the
invention.
In an embodiment, the processor compresses the ECG data and organises it
into files. Likewise the processor organises the image data from the camera into files.

30 Preferably, the processor encodes the image and sensor data into the known internet
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into files. Likew se the processor organi ses the inmage data fromthe canera
into fil es: VEDIsMAPRr abl y, the processor encodes the i mage andPCHGBN0G§LI o

into the known internet WO 98/ 40009

PCT/ GB98/ 00613 : 5

protocol TCP/IP and uses FTP to transfer the I mage and ECG data files to
the renote | ocation. This facilitates the transfer of the data fromthe

remt e 1 ocat ippRoddIAr¢ PP and us BIPES taflsfB B indaBE Aol BOG datal B 18 e ol
anal ysis i s needed. ase of use Is rther enhanced in a nost
preferred enmjedtioRnt This fabititatés theveemisternod vhec dita afromnthet feenodp fovation via the
contai ner. The container conprises at | east .one corapartrrent cont ai ni ng
t he processoiintamgt thether losationsdf mese advies aranalysis - neans and at

he pr oduci ng- and BB it Tk et 4838 mbfs pRBTHE ofilithen"0F the
conpar t meng 'iﬁ)égtion b?'c%ﬁta&ﬁﬁ%ﬁé“aﬂﬂi?atﬁ@ﬁﬂa %BnﬂixﬁlPJ The caﬂlsixﬁpeaﬁbﬁ&rs & 3&aspn

openable I1d and preferably 10 the said LCD display panel is housed in the
lid. Preferalong colmpattimént sonteiningathecpriocessor and tthes firstrendi seeond cotmmninidations CD
di spl ay can be positioned conveniently to be viewed. Preferably the

said at | eastNeans apd ahleastRne; othercAmpatiment ; pentainmng-atdsast theysensing » and

conmuni cat i on - k- e | ' |
antennac. s PRS0k Snl reBOURG0E fheaht 1RRTN ACiBhe WS ol Lopi bl may
base of the qfytcunkin thbhéai-dp displaysiThe véritainephawan 6perable flidosid ﬂiefdrilﬂ?'
said at | east one c%&gartrrent, and at | east the processor is thermally

coupl ed t 30t Ithe paid (LD @isplay pansl isohqused én shyplid o tRreferably the Hdiis separabieiosy
by f I nbi ' h bl d. - h b .

batter i os. andts Rettaiet 87 bl e LCIF RRRIYEER f BOGUAS cdniERpRy RIbE viswed,
the contai NC'Preferably the said RE 18t breCiSRparuneat t Bntindtly R ¢ anfl thdre

audi o head set the | eads 20 therefor are contained1n the container
whi ch has cl| eanmmunieations dneaps de RF soreenedh the eommunications ieans heving rantennas ed

damage. _Pr of YR g0 PBEIde P oS GOBPAREIEGE o PORETApIY i B fbe POREREr
St and o 7 SR DR 8 o o e id s S, g o
of exanpl e t dedshethe peovepsun)is dermalyicogpled ito) théheao sink. Preferably the gpparatusiis a
system bl ock diagramof an illustrative nedical diagnostic :
. battery powered, by for example a combination of rechargeable and non- rechargeable
batteries and the batteries are contained in a yet further compartment in the container.
| ~ The said sensors and the head-up display and the audio head set and the leads
20 therefor are contained in the container which has clearly defined spaces for such items
so that they are stored in preset positibns and are stored in a2 way which minimises the
risk of damage. Preferably at least the sensors are stored in depressions in the surface
of a plastics foam holder.
For a better understanding of the present invention reference will now be
25 made by way of example to the accompanying drawings, in which:
Figure 1 is a system block diagram of an illustrative medical diagnostic
apparatus for use on an' aircraft, and a ground-based response centre and a
communications system;
Figure 2 is a schematic diagram of the organisation of the processor of the

30 apparatus of Figure 1;



apparatus for use on‘an aircraft, and a ground-based response centre and a
communi cat i VB 98/4000%: I Figure 2 is a schematic dlagmammmnmmns
organi sation of the processor of the 30 apparatus of Figure 1;
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: Figure 3 is a block diagramof a nodification of the apparatus of Figure 1;

Figure 4 is a bl oc? di agranbgpE ot he;r?fé dlﬂcqati(tglno of themggﬁéat us of
F!gure
Foare 1 o FRRPTRES gk sty %“*@B%@é%ﬁg?@f%?@%?%@f

.use wi th the gpparatus.of Figure 1; Figure 7 is a schematic
and si rrpl ified front view of a container for housing t he apparatus; 10
Figure 8 is a si deFigueeb ds atsmermm tdiagram. of alapad-up display anqhag@pequlpr@exﬁ et de
view of the lid,of

t he Cf) gaﬁl rermv(?%éf rom the container. The
i nvention | §se t!’éf‘PFPB ety gy ‘apparatus for use on an
aircraft for di agnqsngretd 1sh&1§ai?mﬁﬁé %f(ah@ﬁﬁ??nl‘f&ruse 1&1?&@@1*?&‘1?8?

as wll be made Cl ear, the 1nvention i s not ted to that

appar atus al | Figare ke 15 communi cati on of nedical diagnostic data fromthe
aircraft Ato a nedjcal practitione . at enote | ocation, B and for
medi cal di agnosti cl(;l e‘sé‘nifhewnﬁé%?QHﬁﬁedt{F@Ht‘ﬁEWW f a copfaiper for; hoysing
transmtted fﬂlggt%ﬁ?ms.ermte | ocation Bto the aircraft. The nedical data
may be trans 0 one or nore other locations Cto obtain further

fjadvice. 10 Fipaee 8iing ide tvietv apthercohtatneg0afid i ses a plurality of
medi cal sensors, including a 20 battery powered ECG sensor arraé 1, a bl ood

pressure sensor anHigye 8ds asidewiesy ofsthe lid oftthe pontainer reseoved Soom
5 "and & capname or T8 nfFaERe Wi e BUERIR, B Eues. 1 SopRERS Rtk B o
i dal Cerr] *’P“I‘%‘SS?‘?%"??‘?;“:‘%??% o %§°he§**?‘b‘ﬁ‘???§‘ﬁ§bﬁﬁﬁ?§§%‘é‘§i¥§ o il be
i s preferabl ymade clear, the invention is not limited to that. The apparatus allows the
15 communication of medical diagnostic data from the aircraft A to a medical practitioner
at a remote location B and for medical diagnostic advice and, if necessary, treatment
advice to be transmitted from the. remote location B to the aircraft. The medical data
may be transmitted to one or more other 1ocations C to obtain further advice.
The diagnostic apparatus comprises a plurality of medical sensors, including a
20 battery powered ECG sensor array 1, a blood pressure sensor and pulse oximeter 3
which measures blood oxygen and pulse rate, and one or more other sensors such as
a temperature sensor 2 and a capnometer 4. In the example shown in Figure 1, the
temperature sensor is an infra-red ear thermometer. The capnometer measures end
tidal CO,, respiration rate and other functions. The ECG sensor array is preferably a
25 12 lead array but could be a 4 lead array or be any other suitable ECG array. The
ECG sensor array 1 produces many signals together having relatively high data rate.
The other sensors have relatively low data rate (compared to the ECG array 1).
In a most preferred embodiment of the invention, the SEnsors comprise a 12
lead ECG sensor array 1, a blood pressure sensor and a pulse oximeter 3, a

30 temperature sensor 2 and a capnometer 4 which are together considered by some
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25 12 lead array but could be a 4 |ead array or be any other suitable ECG
array. The  WO9%M808cnsor array 1 produces many signal s toget hBET/GRIBAESLS

relatively high data rate. " The ot her sensors have relatively | ow data
rate (conpared to the ECG array 1). In a nost preferred
enbodi nrent of the invention, the sensors cc7rrpri se a 12 | ead ECG sensor

array 1, a blood pressure sensor and a pul se oxineter 3, a 30 tenperature

32?28603 and grefR @ TBE Césséntidl fof eCrdliabR! hﬁignsﬁsrsafdareede&dhsﬁedzeof medical V'O

PCT/ GB98/ 006 1ébnditions of airline passengers. experts
to be essential for_ the rel.iable diagnosis of the seri ousgess of .nedical

conditions of airl Fhe Medical,gensers are connected 102 GOHPMIET Q SRIAPIISIDG,cIn this

orocessor (WIS b RGO BodeRidtDmtih 5¥ o kppyny KBS, dhoddly e =
(Trade Marky psniviar (BrddechmeK) 1%%&@ 3pv RIAM/€1GB hard adtive, a video

controller for a display device, 6 ports and a centralised power supply for
all  equi peaswteollerifor RC display fdomcexeﬁrpbastm W conealised powepveupply for all

Var k)| edipment, ot RS Rty fof coamplec 8, Moy arer@ﬁ‘?é\“ Posrefie surem,

the ther nonet wia g.ggg? ¥ré“ﬁg%§t§&d are connected to
respective po@l&@who ° 0 provi are: a m cr ophone 7, a
| oudspeaker and/ or Thecpmbiredthioad pregsure monitor andrpulse exmtd:reﬂ!bmprmbmetba)z,

10, an LCD di spl ay 11, and a wist pad 12 having keys for operating the
appar at us. 10 the E G array|and the Cg metevar%mnefa@cgrmmm POK$.ef er abl y

Free operat Z‘nco/%?'l tock o uBitiiond 7§ PRES B eBleot B 4 Pl
oper at i on i 5 akera SyWRGiyY hpRY 0, AR ICDWipis) 9| ald 2 wrist LT3 iR

wri st nounted together with the wist pad. also for ease of use.
The headset cfornoperating the,apparatmephone 7 and the earpi ece 8 for hands free

hvent | on: -t he. 20 H8IGHRRCER  pof GRIEIGHR AL 27 BETSHly SEPOHEd & 4 Orungeially

but option Fhlablet t%émh d- r}ﬁnaﬁ dggﬁ{i efp 1 'heaflup Rispl
di spl ay args s%own |nnll:| ure b. Pref era‘% l'y the he of setﬁﬁgorrprr seslszgay
si ngl e ear - pi whichaalsb prmrxdnschmrﬁeeoﬁmnomwmlﬂdcommrdﬂmmmwh Mhe digital

adj acent the gperat oS o O A T o e it Sad S8 P oS, 10 11

The headset comprising the microphone 7 and the earpiece 8 for hands free
operation are currently considered essential to this embodiment of the invention: the

20 head up display for hands free operation is a preferred but optional feature. Examples
of the audio head set and head up display are shown in Figure 5. Preferably the head
set comprises a single ear-piece and the microphone 7 is mounted on a boom 71 to be
adjacent the operators mouth for hands free use. The head-up display 10 in this
example is mounted on a spectacle frame for hands free use. The spectacle frame

25 may be provided by safety spectacles to protect the operator.

The PC, in this example has no keyboard. Instead the operator is provided
with a key pad 12 attached to his/her wrist by a strap 40 as shown in Figure 6. The
pad 12 has a minimum set of keys needed to operate the apparatus. In this example
the keypad bas 8 keys. Referring to Figure 6 the keys comprise from top left to

30 bottom right:- a video control key V; a capnometer control key C; a blood pressure



exanple is nounted on a spectacle franme for hands free use. The spectacle
frame 25 maywaes/4epesvi ded by safety spectacles to protect the pOge/GHSSN0613
The PC, in this exanple has no keyboard. Instead the operator is provided
“with a key pad 12 attached to his/her wist by a strap 40 as shown in

. Figure 6. The pad 12 has a m ni nrum set8 of keys needed to operate the

i apparatus. In this exanple t he keypad has 8 keys. Referring to Figure 6

t he keys conprise from:t ft 0 bottom right: - vi deo, cont r ol Vv,
a capnonet er TBYHIF & %&/E% hg’ Wk’&ﬁﬁf"m’ugﬁy %ﬁl’ 4/\6’@85‘%@0551’ ey,_ank&)f
PCT/ GB98/ 006 . ; sitiats ; sl.ﬂﬁaé or
control key é%y ’aar?dI:iCBmégﬁ?trr(gI k"%efﬁr Ix:%&amzf g‘ﬁﬁdtmké)}l; thg %Zf 8’“&%{/ th ean eS'
key ; and a [Hagé achift level dscfplibws:- iShift Maisi lefy amrown-shifalC isAfight taimmwkeshift BPcigpt
the shift key have_a shift |evel as follows:- Shift V. is left arrow

shift Cis risghfthecprfiguration of the Blgod pregsure megiters shift ECLH o Auis{ the EGPFYod

preesure ni o Shif ] i t CG hj_f L PadS Ut down
Phe whol e Sy<pit nelnis buibinit s sbhcle ‘feti hyn s LandSt: P a3, by
; The digital cHeRpgec®, i S an optional but preferred feature. The canmera 9 is
1 preferably a digital video camera which provides noving inmages of the
. patient on the Theedigitalpcagierp| yis am optiomal (bOD po¢ferred featuret reamietke 9a is
~viewfinder action wthout 10 needing to bring the canera to.the gperatgrs
eye. s wi| | Meliblyp Al iR ChmeRcwhich provilles oV seet O i pafBRion fom

1 the video for 1 SHiO. e 1 11t : ﬂg‘gﬁ'ﬁ SRR i t he
r enot e Iocatihoe%aqygilsgil%?a#hdspilgl P(s:bgg%\ﬂa?dtl:%u dfnfyr?ldgr?nm pl e be m ﬁvgg tbut

i s not curpgenieeyingtebeing ahle camera to the opefdtofseyed Ay will\beodeseribethereinafién, gur e

6 the camera 9 _is pref erablg housed in 15 a wist nounted housing 41 which

. al so houses tStill Bageals. “grabbedsyfromy thes videgpfar transmissipt When, 15aRiEshsto the

i wrist/forearm ' if . Vel ¢ .Regi st e rade. . rk)
straps 40. Th@g‘ﬁ%xﬁgl’taﬁks“ggﬁ%&%q%qﬁ@ ‘%?‘%‘@‘ﬂo‘\%ﬁg %@ﬁu ?ﬂ'gélﬁ%%qc b?‘e%%

hol di ng tixed Bacid nebcetrémlyprefeffed. keypad 12, the canera 9 and the

head-up di splay 10 have respective cables which can be-difficult to

“handl e especi al | y Anshowmby way|of examplednFigure® theeamera$his preferably dionsed in
(described o] Grlifmonhtba nouths 47 Wil ad Fiotsed'the k&Vpaa" e hlifing is shaped to
| match a persons wrist/forearm to which it is attached by Velcro (Registered Trade

Mark) straps 40. The housing also has a holder 42 (shown schematically) for holding

the head—up display. The keypad 12, the camera 9 and the heaci—up display 10 hav_.e

respective cables which can be difficult to handle especially when initially retrieving

20 them from the container (described hereinafter) in which they are stored and when the

| operator puts the wrist-mounted housing and head-up display on. The present

inventor has discoﬁered that handling of the wrist-mounted housing, the head-up

display and the cables is considerably easier if the head up display is initially fixed to

the wrist-mounted housing whilst that is retrieved from the container and whilst the

D

25 housing is fixed to the wrist of the 6perator. The head-up display is then removed
from the wrist mounted housing and put on the operators head.

The head-up display 10 and the LCD display 11 display the medical data

produced by the medical sensors 1, 2, 3 and 4 as processed by the PC. The head-up

display allows the operator to monitor the medical data. The LCD display 11 is

30 provided to allow someone assisting the operator to monitor the data. In addition the




operator puts the wist-nounted housi ng and head-up display on. The present
i nvent or hadVQP¥&WIRred t hat handling of the wist-nounted houBECHEBIS/PIS13
4 head-up di splay and the cables is considerably easier if the head up
display is initially fixed to the wist-nmounted housing whilst that is
retrieved fromthe container and whilst th& 25 housing is fixed to the
wrist of the operator. The head-up display is then renoved fromthe

wri st nounte WS ' ] h sl ine instARtiBaeds up
G Sl ay_10. asadip' SbIAY daBitt oL CHF ARBEY S uSed P isplay operating indglRgds
t he nedi cal sgilsky disdussed hereimafler] as processed by the PC. The head-up

di splay allows the operator to nonitor the nedical data. The LCD_ di s&l aiz 11
is 30 provided to Ehe apparanis s &0 farsdeseribag isicoupled by ity interidess 1A 7HN0.482 o

L&?gbg} 886t1tgetwo com\érxmungga{ﬁdé%goc%annels as will be described hereinafoter9 The iq%egga&.ei,p'

di spl @y and/ Gireldag nCknolA Plniined Sol¥ASH' deCthe! Gfie NPpRahit0ahd The UErtidrms

as will b | SCUSS ter. e apparatus as so far

descri bed i s commumication hetwork fiood eschsothér. I01e inteifacg 14,171 tcomprises a modem
comuni cations channels as will be described hereinafter. The interfaces 5

provi de in knktwihigh iscwseddo teanspit the medicalidata from the sspsozs 1494 a5 Ryoegssed by

aircrafts' [ [ [ J i at ot d 1
| Comprises a riBaaRy 0% THb'sioedfon'E bl B8 aRE 1o Sien 10 St b b
the sensors logepatdr GFestdt BAIRE Cotihunicatibrclinkc Modem! e provides shoserSor data to
autodi al s via the nodem 14 when so instructed by the operator_to

est ab; i sh i0heoneoafithe cemmunications chavpelsmin 4hisrcase FELG data less and tillaimages 0
one ol {he copm e s ORI, A GRS N s B
provi des trangmpasiedical daafﬁadaqhsr%ﬁi&eﬁggagg 3,9 g W wwm@cﬁgoﬁ

and 4 in real tinme. The processor s the sensor data in
format and t hencodes thelsenkwir dlatar inrTCPAP Faithatrand \thd medicaldega firoontheHECGaareayal 9

is transmtted as files using the FTP node_ in this mple. 15 O her des
of transnissi ¥ fem %W@g is transmitted asiilgs Ysing thg m%&% Téh?mq‘gn
audi o int Q&Eiﬁg ‘Eg:ﬁi‘is : : r for provi di ng two-way voi ce
commruni ca?llrsf)n Eloegan rlogm e %‘gﬁfgéﬁ%g%?é;et 8 and 7. The

The other interface 16,172 is an audio interface controlled by the processor for

‘providing two-way voice communication to and from the audio head-set 8 and 7. The
processor 6 auto-dials, when so instructed by the operator, via the audio interface
16,172 when so instructed by the operator to establish the communications link.. The

20 interface could include a modem 16 which provides the auto-dial function under the
control of the processor. In this example, the interfaces 14,171,16,172 are connected
to respective wireless transmitter/receivers 18 and 20 and also to telephone cords 601
and 602. The transmitter/receivers are preferably cordless telephones. An example is
a CT2 cordless telephone. CT2 is a signal transmission/reception standard known

25 from MPT 1334 and BS 6833. CT2 conforms to the common air interface and is a
digital time division multiplex TDM system. The CT2 standard is approved for use
in civil aircraft. It provides low-power, low range signals. However, other standards
may be used such as CDMA which uses spread spectrum techniques. Most preferably
cordless phones complying with the DECT standard are used at reduced power. The _

30 transmitter/receivers 18 and 20 communicate with corresponding cordless base



processor 6 auto-dials, when so instructed by the operator, via the audio
interface wO4M082 when so instructed by the operator to estpghiiGBdR/dobs
communi cations link.. The 20 interface could include a nodem 16 which _
provi des the auto-dial function under the control of the processor. In -
this exanple, the interfaces 14,171, 16, 172lre connect ed to respective
wireless transmtter/receivers 18 and 20 and also to tel ephone cords 601

o S02 T LR B0 S B R R UGSl 4 FPARY S
transm ssi on/ gglinOlir iR b BE EadiBBYNETVES 3 € ske B BAmiClibns
conforns to the commpn alr Interface and IS a Igirtal tinme division

mul ti pl ex TDVsatgHiteclink {(satofahis Hildnoargtound se@tiow24dniiahe base stationisrl 8¢ iawi |20’
aircraft. It provides |ow power, |ow range si gnal s.__However, ot her

st andar ds argagoupled, ethe aitcraftis QIWKCabincFelaphonesynithd2 syhich infegfaces with
t echni ques. N@i‘{e r ef er@@I&% cordl ess phones conplying with the DECT
st andard arg W e % power. The 30 transmitter/receivers 18 and 20

comruni cate*with c ' ;
O cate. o ReRst B &ifPeld SRR fhternal wited Q&éﬁﬁ&ﬁ%le(t)work 30 with

stations 18', fé0examplpkelephionesn3l amghe bagks diFseatsaorsat keastronm bulkheads Withinl the
this exanple - for use ¢n aircraf the long range transmtter/receiver 26

o Dart of oo BMIRNESE AR 0 the airadt. Thitaiqws e aewBEsS 2 SRS fomake fejeahne

i roraft s CTOAPCSHE T SRAREE e Bk g e PRTR, PRRDERRbs A cquipped

satcomms | ijoK wAth RJ45 telephone scoReE 32 toCdlRM: othief téléplionieequiprabntad Beédtineted
wired tel ephone network 30 with for exanple tel ephones 31 in the backs

of seats or atto|themt The cordskf@b@nd GO2hare prexided fopponmertimg tor such socketsefor

i ft. This_all h d . | ephone..  gal
T o the CTU vaeaoE yia e R0 % e SR a4 Srdieks SR aBigps, 1920
equi pped 10 wighhudehdith HR! RRPMERSpHUAES Fbild e plagadd R HeRI45! RIcRAS Fo¢ Eoupliné

equi pnment to be connected to them The cords 601 and 602 are provide
-for connect i nghe cordies$) phondsctpsthé (@TU. The dnteefacesold 17h anid6CI12 BRlude ¢ifcaits

sat comms | i nk rgdless, base stations 18 20 for .u with the '
cordl ess pt’rgneé?vﬁ(ﬁ:‘al g}zbﬁ’i’fﬂ?‘udﬁé&‘qﬂﬁa(?@h@“hfﬁﬁ P&c%‘é‘?@aﬂ‘fﬂi@cﬁ?ﬁ? iWhether the,
cordl ess phon t o t&%@&ﬁ péﬁ% 7 ol

circuits 5)5 1 %ﬁﬁ#\%lﬂﬁ%ﬁeg CO-Ope'I’%?iSaI%%nH:bt Pﬁ%c?ouawu%ér:a | c'alt?y

sense whet her wiiehever is operative. The circuits 171 and 172 use high input impedance sensors to

sense line voltage on the cords 601 and 602 without reducing the line voltage which
would activate a connection. If a line voltage is detected a switch couples the modem
20 14 and the voice channel 16,7.8 to the CTU via the cords 601 and 602. If no line
voltage is detected the cordless phones are actuated by default. Thus the operator

simply plugs either the cords 601 and 602 or the cordless base stations into the
aircrafts’ wired telephone network 30 and the operator does not need to take any other

action to activate the communications links except for initiating auto-dial. This allows
25 use of the apparatus at the seat of the patient.

Various modifications which ‘may be made to the foregoing arrangements are
illustrated in Figures 3 and 4. Referring to Figure 3, the diagnostic apparatus has two
cordless transmitter/receivers 18 and 20. As schematically shown in the example of
Figure 3, an aircraft is equipped with a wired telephone system 30’ connected to the

30 CTU 22’ for use by passengers and crew for two way telephone communication with



cordl ess phones or the wired connections are in operation and route the
signal s to. woegMbeehever is operative. The circuits 171 and 17PCIvVGBoBDEN3
I nput i npedance sensors to sense line voltage on the cords 601 and 602
wi t hout reducing the line voltage which woul d activate a connection. If °
a line voltage is detected a switch coupl edl the nodem 20 14 and the voice
channel 16,7,8 to the CTU via the cords 601 and 602. If no line vol t age

is detected the | ess phones ar tyat ed by, defaul.t. Thus the .operator
simply pl ugs ‘B?tl%gﬂjf’ We‘%EéP@QmWil“iﬁgiG S?ngﬁgavfo?%flﬁ% phones . ngt 5‘%‘10 stIn
into the 'ré;{aa%&' Pt PR b 3V avdpiRe bd dpRPpnE Ot
need to take tgir?y ‘ot ero g‘(‘:’%ﬁ)n to g?:tﬁavg?g(t he comhr%mi cati%%ts&??nks s
except for inig'| 201 wiredtd thethi.aThe bhasesstatidns\i8' ahid A6k op thet dhanneip thez¢ofamay be he
seat of the patient. Various nodificatjons which may be nmade to

the foregoi ngpravidss by A:vingle sraasmissiop/receptipn card Which;slels &40 3 spate cfrcuit board

Referring Eigur i '

transm ey /Gy ST T 8 35kefis SR Tp T4 b andstion, e aBSHH ShBout uy
Figure 3, an giel¥hPédrded coiiticctitigd With a wired tel ephone system 30
connected to the 30 CTU 22' for use by passengers and crew for two way

t el ephone communi cAsisbowniinlthe example \00 KigureGt0®me aircraft may be equipped with a
PCT/ GB98/ 00613, . . . . . 11 . 1 h&
PSTN vi a t he WHEESWIU ¥4k 13 thipgasedhe, rpustitiorrecsivaEy1 §afhermmppicats siieedy n
this exanple ' tion two ports of the CTU 22' have cordl ess base
stations ‘?&h?ﬂ%mﬁ:éd to them The base stations 18 and 20' or the
channel s tfger eof nhy tHecexamplps Qiveticabovy, aweitelgphorier elmmelssarenisedc ephichrare
card which slots into a spare circuit board 5 slot in the CTU. Thus the
appar at us canstandagd; telephopicheoiee shanngls ayailablaon an aweraft. ke medical dagp, rigage

corded connect.i O .. S Ln,t of .Fiqure 4

aircraft may %%nagi ﬁﬁ‘%‘é‘&wﬁﬂ?@“ IHEW*‘%F%QQ%C%%LT &mﬁn?{gmg%{% 8f ?ﬁ@? to
transm tter/ rgpedndand ah8 datCiodReBiNer.cate directly with the CTU 22". 10
In the exanpl es given above, two tel ephone channels are used which are

st andar d t el ephoni The precssson#hiscireangedii onco| aperationris dnitiated to agtamatiealiycauto
data, inmm . i gnhal s and di o_.sjgnal s. are nultipl exed, onto the, chanpel s
SR ai vr oS, gk e RitpRork b e oA e BleSrehine 1 GE0R B SPirBponding 10 1hE

interfaces 14,16, 171,172 at the apparatus to establish the communications links. The

numbers are auto dialled sequentially. The operator needs only to initiate auto
. dialling once the cords or the base stations are plugged into the aircrafts.’ telephone

network.. '

20 In this example the ground station 24 at the remote location B is linked  to the
aircraft via the satcomms link and the public switched telephone network PSTN 26.
At the remote location B a medicai practitioner has an apparatus 28 corresponding to
the apparatus on the aircraft for displaying the medical data, and the still images from
the camera, and two way audio communications for talking to the operator on the

25 aircraft. The medical data and images are viewed within respective windows on the
ground display. The expert at location B preferably has the equipment necessary to
transmit all the information received to a third party expert at another location via for
example the internet, it being noted that the medical data is transmitted to the remote
location according to TCP/IP and FTP which are standard protocols used on the

30 internet | '



The processor 4 is arranged, once operation is initiated, to automatically
auto 15 di alwbdlesrséoed ephone nunbers of devices at the renote | @aidcEI3/08613
corresponding to the interfaces 14,16, 171,172 at the apparatus to

est abl i sh. the conmuni cations 1links. The nunbers are auto dialled
sequentially. The operator needs only to il@itiate auto dialling once
the cords or the base stations are plugged into the aircrafts' tel ephone
network.. 20 In this exanple the ground station 24 at the renote

| ocation Bis linked to the aircraft via the satcoms |ink and the
public switched te . Ko P - IO

medi cal practiti onggﬁﬂg?at@ne%g%rgr %t@g%ﬁ%‘? ro sp%%%i g&?gpf&ésgﬁzﬁgpg’g?a us
on the aircrajntegkftés @hes elemento of lthe ripparagls iitd aa cohetehtheysiém! is solematicdllyom
the camera, and two way audi o communications for talking to the operator on

the 25 ai r cr ashownThdheestifreare dsyrun avithin the) SXINDOWS SVE I Tradeh Marks) soperatinge
w ndows on J he ound di splay. The ex t at location B preferably has
t he equi pn%tsyﬁmgggr;ﬂ?B%W&#Wmﬁﬁgﬁiqmgmﬁ%tion received to a
third party expertﬁ)agoﬁgﬂtggﬁgi 'b@Sﬁérﬁtﬁ%iﬁE@uétﬁ‘hsgm' exanple the internet, it

bei ng noted that the nedical datais transmtted to the renote | ocati on
accordi ng to TCP/ | B) senidl deiicerdontriol 202 st andard protocols used on. the 30
i nt er net VD 98/ 40009

PCT/ GB98/ 00613 ¢) external application control 203; | 12

Referring to Figur . ated by the processor and which

I ntegrates the el eﬁ%@a@éﬁé&%&%@zﬁﬁs into a coherent systemis
schenati cajg y &) diyplay dhrtrglQ05are is run within the WNDOAS NT (Trade
Mar ks) operating 5 sgstem 200. The software conprises the follow ng
modul es: _ f) keyboasd controlsX)6si t i ve operating instructions 201;
tz)%)s_se,rl al device c éz{rr(x)elm%(gx%&o1207; and c) external application control

h) application and configuration control 208.
The software will not be described herein in detail but its functions will be
15 described in general terms. It is considered that where the software is not standard it
is within the skill of a skilled programmer to implement the software.
0 ing I ions 201 .
Although the operator of the apparatus on the aircraft will be trained in its use
and in the attachment of the sensors 1 to 4 to a patient, the need to use the apparatus
20 will be infrequent and when needed will be in the event of a suspected medical
emergency. Therefore the processor 6, when operation is initiated, displays on the

head-up display 10 and/or the LCD display 11 context sensitive instructions for using
the apparatus. For example, when the operator initially switches on the apparatus,
instructions are automatically displayed showing how to comnect the cordless base
25 stations and the cords to the aircrafts’ network and to initiate auto-dial. Instructions on
how to put on the blood pressure monitor, and the pulse oximeter are then displayed.
Details of how to put on the other sensors are displayed as those other sensors are
- selected. The instructions include instructions for attaching the semsors 1 to 4,
especially the ECG sensor array if a standard 12 lead array is used: the electrodes

30 need to be carefully and accurately attached to specific locations of the body.



d) conmuni cati ons cont rol 204; 10 e) display control 205;

f) keyboard ¥ORAN09206; g) canmera control 207; andCT/GB98/00613

h) application and configuration control 208. The software will
not be described herein in detail but its functions will be 15 described in

general terns. It is considered that wher &3 he software is not standard it
is within the skill of a skilled progranmer to inplenent the software.

Qper ati ng lns?ﬁﬁ%ﬁﬂﬁﬁ%@.&ﬂl@i Al t hough the operator of the -
apparatus on e alrcrait w be trained in its use and in the
attachnent of the Thessensor§ dre coupleda tepgporsnto prbmdaeﬂnl:irt anadical t deta to the

apparatus 20 wll be |nfrequent and V\/n%g:r needed wil | ﬁ in the event of a
suspect ed nedprOGEssor. Howgvepdpreferably,dhe @oqsn:ptme&lgg @ﬂ‘@ﬁé?rb?f’%n

15 ot oot “Ciaa RN phi g (R0 ot HRBLer EOP Sl T =

when the opg ﬁgﬁanﬂdr%&bfsﬁbtﬁhﬁﬁs%t&ecﬁﬁg%ﬂaﬁ W the operatdi‘sid wsgbﬂststoare
y

aut omat i cal | ayed showi ng how to connect the cordl ess base
stations and inbmuanmslfronmthmmmterupem sThensensor parametersomay ibeicantroBed by dheal .

I nstructions on how t 0 put ., on the bl ood uy e ernltor and the pul se
“oxi meter are €fPEH WP lq%cﬂ%/‘ﬁ% BRI the ot her sensors
are di spl ayedgas i, ] :. are sel ect ed The instructions

i ncl ude i nstractlor he sensors 1 to 4, especially the
ECG sensor array i ECG ﬂmnﬂamgh .band\eﬂm anda-gqmﬁesmdessmgetoebedﬁsptayed inOan.
need to be carefully and accurately attached to specific Iocatlons of the
body. 10)\ontedligiblsoway. The ECG array has data compression software which compresses

PCT/ GB98/ 0061,

devi ce contro ezfalss for transmlsslon,r§gc%80§\8?r§ Br é‘“é%‘[?pf‘%%‘st %xplggl%lswprm?e Vide
their medi cal o FHéWeved Dther wﬁpmaﬁ@éehnme be pgh&l i thé, ECGadabwiBas

not nerely collect data fromthe sensors 4 but also allows
control of t hthescopoof qhanwmnensmmmmhappleanmcmtmmmdg the)interfacting of

From the.r oot SBEHE Withe bl oS arE BruleS o BaEustie ABpyratisn, Wipn e -
expert at jd1erdnfistPifedicaf Rkpét chlls Fo?'MRe %8t BE EUG ldifay) WS Bpérdior presses the
' appropriate key on the keypad which cause the display of instructions on how to fit.
the array. Pressing the key again causes the ECG data to be displayed in a window.
The operator views the ECG data as it is displayed. Once the data is stable, pressing

the key again causes 30 seconds of data to be displayed and stored on the PC 104 ina
20 standard format and also transmitted automatically to the remote expert. The transfer
of the ECG file may be initiated by the remote expert in some examples of the

invention.

C . 1204

25 The communications control 204 causes the PC, interfaces 14,171 and 16, 172

and cordless telephones 18, 20, to operate together to provide an efficient and easy-to-

use data transmission/reception system for emergency medical diagnostic use on an
aircraft. . :

The PC and interfaces 14,171, 16, 172 provide for the automatic auto dialling

30 of the communications channels upon initiation thereof by the operator. The PC



g

External application control 203: ECG data is high bandw dth and
requires pronwo9suengdto be displayed in an 10 intelligi bl e waypPCTiheBIaG0613
array has data conpression software which conpresses the files for
transm ssion. Such software is standard and is supplied with the ECG

array. However other conpression techni qud$4 may be applied to the ECG data
fwithin the scope of the invention. The external application control

controls the intenfaci f f Wit e : g
nodul es of t @e%@dﬁé%&agjﬁaﬁhﬂ‘bﬂ% %eﬁvxtaﬁlim\ﬁ%l gelrr.?lg)kf etR érre | %‘gtﬁmgg%{e@t re
call's for thegiisanOchiriel Wilod! fiddl . foi iRervRticH BY the epérator! MPhe PC warns the
appropriate key on the keypad which cause the display of instructions on
how to fit  operdter by displayifgaswaming dncthe sgreemy than itds pesdiallinge ECG data to be
di spl ayed in a w ngow. The operator views the ECG.data as i} IS

di spl ayed. Once t h&hgiSpmMugications @nﬂﬁféksei“r?gmls r@“ﬁ@?ﬂﬁa’éﬂ\' the,itextaces
seconds of (da h&pl hey{PGgl bWp a 20 standard

g iél‘(f’a@&é{??@, d&ggc?%lm i ﬁt%cgg LA erCiangl{8! 170,

format and "al S transm e renote expert. The

transfer of t hfhé&Chminunizatiens doatroNtd-bpérads byith fike exxeniabagpiivation contssine
exanpl es of the I nventi on. Communi cation contrql 204 25

Thg' con’g}J ni camioldlﬂs 203 o mansnpb the B ceompressed datafiles automatically jas Paﬁili‘cﬁlf%, 172
18, .20 i 1G4
o coeut tor ! ePhER SR ons SortB B et LG ot Sty GoBRol hldufle"""

medi cal di agnggs i ratimiPthedeal time 8érs6f @dth from sensors 1, 2 ARE 3Riadteferablp alsaces
14,171, 16, 1 p?r:ow glé ?lgr t he %utoma?élc zfllj?gedi all'ing 30 of a‘?ﬁe y
comuni cat1®n® alowrkd Emagieoexpert tbireconfiguteithe serfsotsy t he operator. The PC

WO 98/ 40009 _. |
PCT/ GB98/ 0061 Risplay control 205: 14

preferably nonitor ' ' , thé Bhadfp displa;
automatically re- mﬁ@%@@@iﬁ%ﬁ%@éﬁ?ﬁ%%@ﬁ?ﬂﬁ& ervent?%nlsgglayt he
oper at or. ThelfrandwherIsCDRlisplay pamapElt or by di splaying a warning on the

screen that it _is re-dialling. - The communi cations control al so
control s the JeR¥ODYLCOHNUIGRLYE t he interfaces

15 The keypad 12, as described above, is not a standa_rd keyboard. This module
206 converts the data produced by the keypad to data which is used by the other

modules.
Camera control 207.
This module controls the configuration and operation (in conjunction with the
20 keypad) of the digital video camera. It grabs a selected still image from the video,
compresses the grabbed image and co-operates with the communications control
module to automatically transmit the image to the remote expert. For example the
video camera is activated by pressing the camera key on the pad once. The image is
composed by the operator. Once the desired image is displayed pressing the key again
25 compresses the image and automatically transmits it to the remote expert. The image
may be compressed according to the JPEG standard but other compression techniques
may be used.. _ |
A policati . . I 1 208:

This module controls the interaction of the other modules with each other.




‘5 14,171 and_16, 172, espeC|aIIy of the interfaces 14, 171 and 16, 172.
The cormuni-cHO%H89%nt rol co- operates with the ext er nal appl i RGR/GBYS/00613
cont rol nodul e 203 to transmt the ECG conpressed data files
automatically as batch files. Ibﬁ comuni cati ons control
co-operates with the serial data control ul 202 to transmt the
real time sensor data fromsensors 1, 2 and 3 and preferably also 10 to

oW the remte exparbrefdrd AARDH e HVERAGNSAN fhe itms BhVh B FORE Plare

205: ay control control's the

t he head- up diomhingd, whexiﬁoahﬁus&dn laonchirsep) whenebyehe iﬂparatus iKppitabied The
control 206: 15 The keypad 12, as described abgve, is not a standard

keyboard. Thi prefered eontainer) @ias storage compaments for the aurdie hgadyget; headvur displayo

Thi & modul e ot reras, W BG AR etk Sl s g AR SRt Sathrien, or,

the 20 keypsdbp aiauﬁﬁlmedecghﬁﬁkmvm%&waamf 3. Thé piéfeled Bomainee WAll 1ol adscribiRoe

fromthe vid conplfesses the grabbed i mage and co-operates with the
communi cat i onmttnrdfcmhce to Figueesl 2 to @. aThe roehiainet Icpmiprisess an tAlutniniimabaset 70

bressing (ho BaRbPY by SRWEHS tﬁeﬁyozwvuii%ﬁli’d PR & rtnotabfy, obingba go e
compr esses 1 hEX it PoA dnl TROE: plotiabl UMK PR o £ o Mot Todln i

The i mage anmhdbﬁcmorrmhespedlsamaedlmgx tempdranshtEl3, sthe nertlbsd ttanSinitesr/

conpr essi on techni ques may be used. Application configuration and
Jcontrol 2080 receivers e.g. DRECTS rsel ik sespertivecsosmpariaents: ¢4 4bdi 1 asd baferiss Her

gDC.CIi.;J legg 8)’\”0521%8%@118& e apparatus arevg a9 %{)rﬁgargnent 76. These compartments 73 to 76 are

In a preferredefigddchitived tHehRlubdiGan base asthe ﬂ&?ﬂk&éﬁf&xﬁ% | fefnbets €The
are contai ned, when not in use, in a container, whereby the apparatus
i s portable. Ehhng member of the PC compartment 73 comprises another Aluminium plate .
supporting electrical connectors. The ceiling members of the DECT compartments
15 are intégrally moulded. At least the compartments 73 , 75 and 76 containing the PC
and the DECTs are RF isolated, being internally coated with an electrically

conductive coating which is electrically continuous with the Aluminium plates. The

DECT compartments communicate with channels 77 moulded into the side walls of
the bbdy and which contain the antennae of the DECTs.

20 The lid 72 houses the LCD display panel 11 and may also house operating
keys 78. The lid is hinged to the body by a hinge 79 and is held shut by a suitable
latch ( not shown). The hinge comprises a releasable connector having a part 80A
hinged to the body and a part 80B fixed to the lid. The parts 80A and 80B releasably
interlock. The lid has two supports 81 (only one shown in Figure 9) hinged via a

25 ratchet hinge to the lid and which support the lid when removed from the body. The
lid also has a carrying handle 82. Thus the interlock of the two hinge parts 80A and
B the latch and the handle must be sufficiently strong to safely carry the fuil
container.

. Above and behind the compartments 73 to 76 is a space 83 for containing the

30 other parts of the apparatus. The space behind the compartments is intended to contain




preferred contai ner has storage conpartnents for the audi o head set,
head- up di spiveywsio009 the sensors, the PC and interfaces and opp¢/cHEs@bE3
The case contains batteries for 5 operating the equi pnent contained init.

The preferred container will be described with reference to Figures 7
to 9. The container conprises an Al um ni unpghase 70 fixed by e.g. screws
to a body 71 and a lid 72 which is renovably hinged to the body. The

body and |id are preferably of noul ded pl astics e. | astics foamw th

9. of
a solid skin. themghs(weﬁrqswg@achcma&cﬂbrn@wlmwﬁﬁ) wheich dink the P§) sk DECTSs and
transmtter/ 10 receivers.e.g. K DECTs ape in respecti.ve co r ts 74 _and
75 "and bat t e PRIEGIES 5 158" St fires, sy QR sefedsS, LS pabifs, S8 RAMITH, e ffenl
These conpart t - : [ Hheflafi § S
the fl oor therﬁgdgfacsasngs&crg'i Fiﬁengéa(r?el}gog}sgﬁ§%ﬁg%p%¥%aﬁoﬁggﬁeme?ﬁ olgﬁ% %ﬁgléﬁ
conpart ment 738utcofrhe bes thecableris Ajulled roun nwith ahes item. Eikpwiset when diecdtemi isal

connectors. _The ceiling nmenbers of the DECT conpartnents 15 are integrally
nmoul ded. AtS| &placed phe ceableans easilys stowed again nWithetheoHem; r#h?g space phove theypg

t he DECTs are ' i int ' ] '
conductive coﬁ&ﬁﬂ%ﬁﬁgﬁls I%&#gﬁp@b%ﬁﬁg%ﬁ%&%aﬁg&%%@én&w

pl at €s. The sensbisCthe DERBr b Ripta Qﬂ“ﬂi& Gedn E&ddhse@%ﬂr@iﬁoﬁ)@r rfeisdedTHent o
the side walls. of t he bodghan whi ch contain the antennae of the DECTs.

20 Thdepressions ane preferablycshezil @i mwptchthe shapes of therespasyive itemsrsoubat
operating keys 78. The, lid is.hinged tg the bod i 79 and i s
hel d shut by AME9PE dfo.can be EQF‘E@“’( °ﬂ'gt°‘§r@&fﬁ @#Fﬁh%‘b@@ﬁﬂ%ﬁf’s‘@ﬁépm

r el easabl ejg0 Rt art 80A hi nged to the body and a part
80B fi xed tlg ?%Iﬁﬁf The?gtg?%dé? 80A and 80B rel easably interl ock. The

i Iid has two suppor The Shttéries storedeinsthe wonipartiriegt! 76 ‘<dmprise gechavgeable &id non-
ratchet hinge to the |id and \éyhi(;h,s'upport the lid when renoved fromthe
body. The — reahargsnble bueries. £aF mitislgise 0f dhe apparanys, die rehargraple; batieries aghe
two hi nge par J =1 I S e |y
strong to saf é‘?@dggg\}%dﬁeﬁg ?%fld?ﬁg @%E%@%hﬂg%%@%ﬁws‘kg?@ﬁg%&%%ﬁﬁd

t he conpart nephgeriés ire uedl s This Prdaced3tHeo likelilivodi of rtRvinge pafially hesedp aoh-s
of the apparatus. The space behind the conmpartnments is intended to _contain
WO 98/ 400095 rechargeable batteries. The PC104 may monitor the state of the batteries and indicates

PCT/ GBI8/ 00613, the head-up display their state. Both the rechargeable and the ]n%n-rechargeable

batteries are provided with monitors having displays visible outside the container and
actuable by e.g. a switch outside the container to indicate the state of the batteries
when the apparanis is not in use. The indicator may comprise a red LED for
20 indicating that the batteries need immediate replacement, an orange LED for
indicating replacement is due soon and a green LED for indicating fully charged
batteries. Flight crew can then easily check the batteries before each flight without
booting up the apparatus which is very wasteful of battery life. An on-off switch is
provided for powering the apparatus for use. The apparatus automatically boots up

25 when switched on. _
Various ‘modifications may be made to the apparatus. The PC and the
communications system may also allow the diagnostic apparatus itself to be monitored
~ from the remote location to detect faults and arrange maintenance when it is not in use
The whole apparatus may be wearable. That is, in addition to the audio head set and

30 the head up display worn on the operators head, the processor 6 may be attached to




Ay

the cables (represented schematically by line 84) which link the PC and
‘DECTs and - WOPR#808% i es to the other parts, such as the sensoPET/GE98/00613
icables are attached to the itens such as sensors, the head-up display
iand the keypad so that when an itemis pul I?d out of the box the cable
fis pulled out with the item Likew se whenifhe itemis 5 repl aced the cable
iis easily stowed again with the item The space above the conpartnents
icontains a fo [ WY 4 tu Raadk ﬁg{]@ My

§sensor s, the ﬁg%??&ggﬁﬁibgp ell’?%%‘g&?ﬁye aucﬁao%ﬁga - g’t qgﬁ E%lgydi%tl e(rn"r{meyrrrtsjfe
The depr exeplace by anqgthexf smitable \typehofodisplayy Tiset vided bamerachamy de tepiaced by
one itemcan_he stored in only one pl ace

.respective itens so, t hat an an
:and may al so 198 SupBlemeatedsby @rﬁﬁlstqa@em In; pranciple anorg telsphone chanpely could be

 ochargeabl o BROTEES foP exlfple 3 RN hud Be pRIRL THeioafd Bl tef all ihciftla .
- jbatteries ase up displagdnd bptibiiag dlﬁt!ﬁg ¥RMbiaCthhy Be Providddeinl £ EingleclfeadRiSsembly

necessary, the non-rechargeabl e atteries are used. "Thi s reduces the
| i kel i hood of snelvanhghglmeti al |y used non- 15 rechargeabl e batteries. The

PC104 may nonitor the sta f the bajteries and indicat . __on the

head- up di splay thé rmﬂnéi i‘e)glﬂ?fﬁ WZ{’? Em%eg’om% Pﬁzh%m%%arge% e
batteries are ided Wed h; j, tiar VA gTe T VejosS b el I &

cont ai ner and l&&ﬁ&dggﬁgaﬁg tgﬂg* gH.a %e@%\i&?ﬂu%ffg g%%lf hdgs%l?ﬁ%@r%e? tﬁge Wf:e

{i ndi cat e the sommmumiéations fonthecexchange of wifermdtion with ahetmeslicad pradtitioner) Sthe

The i ndi cat §r comprise a red LED for 20 indicating . that the batteries
need i medil té‘l%%_@%ﬁ’f",d“ﬁw By sheykeybeard being transmigtgd via pRe of &by interfages

i s due soon a e ,dTFP i 0di ' I C batteries.
Fl'ight crew CQ% @Hg{??eg‘ | yé c%&kgpﬁm%gwgg%e@r&%%%ach flight w thout
booting up the appalle ¢cise \MidyCtonitfin Yesdicaladied| UTheotaskad preforablyl stored'in @nragk f
switch is provi ded for powering the apparatus for use. The apparatus

aut omat i cal | y ibdbe giroraft? Thevwack mayi bec eqtipped. with a battery chayging supply which the
nodi fications may be_nmade .to the appatatus, The PC and,t he .
conmuni cat i on&%s?‘%%%y’%é 5?‘?0'.&/ E(ﬁ? dheorhasse oo, fhe  ehrrapatle, Ppatieries
jroni tored 15 réplefishéi "RHOERe! MeR hatd al ﬁPEenEé“UIﬁe% #118 refo¥8d From

mai nt enance when it is not 1 n use The ol e apparatus nay be wearable.
That is, in adattetytharging Isuppiydoofromothe satk. aWhefGordlessiphones) predpropided, vehe n

on the operat head, the pr.ocessor 6 be_attached to . WO . .
08/ 40009p ¥c may gxen respdnd to the sensor 10 x%:med:atelyq'%oot-up" and begin auto-dialling

'PCT/ GB98/ 00613he communications channels to comnect the apparatus with the remote location as

soon as the case is removed from the rack so that when the operator opens the case at
20 the patient, the system is operatioxial.

~ Although the invention has been described by way of example with reference
to satcomms links it is not limited io such links. In some parts of the world ground
based communications systems communicate with aircraft in flight and such systems
may be used. Although the invention has been described with reference to a human
25 patient it could be applied to other mammals or animals. If applied to other mammals
or ariimals, instead of communicéting with a doctor, communication would be with a

veterinary expert. .
The preferred emdodiment of the invention allows the apparatus to be used at

the seat of a patient on an aircraft. The corded connections and preferably the cordless




H

17 t he operators body by a suitable harness for exanple. The :LCD
display 11 nmipokaoogs replaced by another suitable type of di pirypesbbes
video canera 9 may be replaced by or supplenmented by a stills canera.
In principle nore tel ephone channels coul d be provi ded: for exanple 3
channel's coul d be provided. The audi o headget and the head 5 up display
and optionally also the canera nmay be provided in a single head assenbly
such as a hel net. A nor nal keyboard may be provided in exanpl es
of the i nventphemes aHow simple conpgation ta the aireralls’ ¢QMIMURICAION SYSIE ANYIWRETE OB

| nf or mat on o REEAS: s} SR KBrmas, e R UG8 SORR b el BBRICES D,

the keyboard tmba@tné b teBe Hied @W&&mﬂwrmﬁwmméﬁm&l&&n&ﬁmA

printer may be provided as part of the apparatus. he case may
cont ai n nedi cﬂie vausmmmmt F$sists veecofi the ppparams il suchtcrameped mxxdltromskAttachmglt}nhe
aircraft. The be equi pped with a battery charging su whi ch, t he
case engaged 1@‘&‘?6&@’2@ jfies, the; 5L 1R O %Fj&’%ﬁ?t‘bﬁel 8
15 repl eni she ' ve rom
t he battegyhc ar gl ng supp Y§$@fro%@?ﬁhﬁféﬁﬁﬂégﬁéggggi?Fé? p negh%re
provi ded, t heapbparatﬁﬁsmngémtb becasimpletas pobsible fosthe dperatorodisat el y

"boot-up' and begin auto-dialling t he conmuni cations channels to
connect the apparatus with the renote | ocation as soon as the case is
removed fromthe rack so that when the operator opens the case at 20 the
patient, the systemis operational. Al t hough the invention has
been described by way of exanple with reference to satconms links it is
not limted to such links. In sone parts of the world ground based
comuni cati ons systens conmunicate with aircraft in flight and such systens
may be used. Although the invention has been described with reference to a

fhunan 25 patient it could be applied to other mammals or animals. If

applied to other manmal s or animals, instead of conmunicating with a
doctor, comuni cation would be wth a veterinary expert. The
preferred endodi nent of the invention allows the apparatus to be used at
the seat of a patient on an aircraft. The corded connections and preferably
t he cordl ess WD 98/ 40009

PCT/ GB93/ 00613



18 phones al | ow sinple connection to the aircrafts' conmunication
system anywHWOgBHA009 an aircraft. The wist nounted keypad, tMET/GB8/6h ad
set and the head-up display all ow the apparatus to be used in cranped
condi t on of the canmera in the wist nount assists use
_ of them 'ﬁm "ﬂ' ﬂllh cranped conditi on® Attachi ng the 5 head-up
Oc e wist mount sinplifies the set -up of the apparatus for use
such conditions and sinplifies the handling of the cables by the

operat or. The apparatus is arranged-to be as sinple as possible for the
operator to use.
CLAI V5 1. A portabl e diagnostic apparatus conprising a

cont ai ner conflai ni Mjagnostic Apparatus cogprisinga pl urality of sensing neans (1-4)
ot 0 0ot ' ot i e (12D for SRy Bl " ocuc’ £, 20
arranged toghe useq,dys heil@ Rdd voice signals, the

means (11); 3 q‘iﬁg?lcf&rﬁl:‘olgrstél &gl cg‘tnln%n means (1 4, 20) (lz?apl ed

to the voice sep:odthcmgmeansinemglmmgedmibenmdd@umommadmnd&fn&e
second communi cation peans (1

(6) to which the sd& di §Vem5uniéa&1¢§g meanse At ‘=°‘1P)led ‘Bprocesm‘ggﬁgegna

means are o onfaopuihe e, BREH SeaBl coulnhlniGns BRAR GBXRY 0 CF T e

tbeing arrangQﬂsﬂ% theans (11); and ) control the sensing neans
1) process the said sensed data, i) di splay the

fpr ocessed d@ta on tprecessingmeans:(f) arranged to-

i) process the data , ii) display the processed -data on the display means (11), iif)
control the first and second communications means to automatically establish
respective links to a remote location, and iv) supply the processed data to the second
communications means ;

15 the apparatus being arranged so that in use two-way voice communication is
established between the said operator and an expert at the remote location and the
sensed data is transferred to the remote location via the second communications link to
allow the said expert to diagnose a condition of the body and to communicate the
diagnosis to the said operator. |

20 2. Apparatus according to claim 1, wherein the processor encodes the sensed data
according to TCP/IP for transmission.

3. Apparatus according to claim 1 or 2, which is medical diagnostic apparatus,
wherein the said sensing means are medical sensing meéns. .
4. Apparatus according to claim 3, wherein the medical sensing means include

25 an ECG array.

5. Apparatus according to claim 4, wherein the ECG array isa 12 lead array.

6. Apparatus according to claim 4 or 5 when dependent on claim 2, wherein the
processor organises the ECG data into a file and transfers the file using FTP.

7. Apparatus according to claim 3, 4, 5 or 6 wherein the medical sensing means

30 include a capnometer.
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iv) .control the fi rs' Ini cation neans to automatically
est abl i sh r y&pog/aaooe f ,m umﬁmg onmuni cati on channel s peT&pcSI8E1S

| ocation, and 20 ndi sp context -sensitive operating

i nstructions on the dlsplay means; the first channel coupling
the voice signals to the renote Iocatlon a0d the sensed data being
coupled to the renote |ocation via the second channel . 2.
Appar at us accordl to claim wherein t rocessor .encodes t he sensed
dat a a?@réiw? FAD ey G RS ok oo, WHereis the me w@ sensing

Appar at us acgpl a&k”ﬂcﬁﬁe%lt@th ritufd seqsopi Ch 15 nedi cal di agnosti c appar at us,
4.

wherei n the sai sensi ng ne ns ar e nedi cal senS|ng neans.

Appar at us ‘acagr di ngppaatas acm&ngweraanls Whereii diectsinpsrane Sensor isuh infia reidie
an ECG array. Appar at us accor ding to claim4, wherein the

ECG array is WM@@G@rray Appar at us accord| ng to claim

4 or 5 whe endent on cl ai er el r,0C
o gani ses Snd Ok Alkesan apctring e Y e Paﬁ@mémw 8 RBSRA sensing

7. Appar atxﬂéarﬁ_cﬁ@{uﬁéﬁ%lééa Sdufe sensdp. © Or 6 wherein the medi cal sensing
nmeans i ncl ude a capnonerer.
i 20 8. Appar Apparatas cagcotiding to any\onenef ofaims 8 tos 10, t ovhireit ahe inedidad
i medi cal sensing means include a tenperature sensor. 9. Appar at us
accordi ng towm%wﬁam%ep ature sensor is an infra red ear

t her monet er . a‘?‘ uﬁgpggmgﬁggﬁ;s%gmgig@;yao 391?0 e&icﬁlosegsmg

wherein the nEdIC enS|ng ressure sensor

11. Appaoatmea:ﬁcmnﬂerag:ohmmamlmwﬁmémser&nﬂ 8 oxisheeei N t he nedi cal
sensing neans include a pul se oxineter. paratus according to

any one of clB.ns Appasatus  acoerding ntot waywmceangsdngnny in the voice signal
producing and reproducing means comprises a head-set including 2 microphone and at
least one ear-piece.
14.  Apparatus according to any precedmg claim wherein the first and second
15 communications means each include a low power wireless transmissjon and reception
means.
15. Apparatus according to claim 14, wherein each low power wireless
transmission and reception means comprises a CT2 or DECT device or a spread
spectrum device such as a CDMA device. -_
20 16. Apparams according to claim 14 or 15, comprising interface means
(14,171,16,172) for supplying the processed data to the low power transxhission and
; reception means.
17.  Apparatus according to claim 16, wherein the interface means (14,16,171,172)
each further include autodialling means controlled: by the said processor for
b 25 establishing the said links to the remote location via the PSTN.

18. Apparatus according to claim 17, wherein the interface means comprises

modem means for supplying the processed data to the low power wireless
transmission and reception means.
19.  Apparatus according to claim 16, wherein the interface means each include

30 cords (601,602) for connection to respective wired communications channels (30).



I

110 means include a co ure sensor and pul se oxineter. :
13. Appar aW@s9849009r d ! f i'ng claim wherein the por/GBISHIEN
produci ng and reproduc es a head-set including a m crophone

and at ~ least one ear-piece. . Apparatus according to any
precedi ng clai mwherein the first and secoﬁbl 15 communi cati ons neans each
I ncl ude a | ow power w reI ess transm ssion and reception rreans 15.

f?ﬁﬁé%‘iigﬁﬁ%d' - s iRy o 18Rt e nBReE mepn BrdRT inclidesad
0,
olaim 14 o E‘%‘ﬁ‘éﬁ%’??é?n%%%ﬁ?mﬁéa%%é@f te SO PRdien 6 18 dited

suppl yi ng t hecwnnmnmmhsdehaanelm ahdah¢ saidpwiteless transniission and agckption means is
reception means. paratus according to claim 16, wherein the

linterface meafBeTAtYE :‘J@ iorfumlzang the vgige signals ank the proceseed-dato & thel iopgrativens
controll ed by e said processor for 25 establishing the said |inks to the
renote | ocation via the PSTN. 18. Appar atus according to claim 17,
wherei n the ipierf agpafaaaccoriiiy 5 afiy one of RIS 1885 20] o céﬁﬁmaﬁbﬂgvhﬁea '
processed data to the | ow power W reless transm ssion and reception
means. 1fong  rapger Gansmissionfredeptipnt capphrsitus idbupledertoi rthe hsaid niew-power

nmeans each i ncl udeF(BO co.rds 601 60re) for connectlon to respective wired
conmuni cati on oatdeast the sensed data and the voice

PCT/ GB98/ 0061, Pgalrs] éotﬂ(l)e rﬁmote loc tion and for {%cglviulgﬁ at_least the vmce?sgﬁr{ahse rfr&'g'the

Appar at us acco aim 1 erein erface means

i ncludes 10 remots Igchfidn. 172) for sensing which one of the corded
connection to_the wred conmuni cations channels and the said wrel ess
transni ssi on &hd ré?@ﬂ%ﬁ%% fosany pregpding alaim, avhereiprthe spidl @snigym;ns
voi ce signal S¢ ata to the operative 5 one.

Appar at us accor ng ?oﬁénﬁ?@%a? claims 14 to 20, in conbination W|th a

long range trapsm Apparihiscaesidig iR MR pAlcESing Qime viePeihNBe SRACHSANY RINARE

| comprises a further display (11).

15 24.  Apparatus according to any preceding claim, further i:omprising a camera for
producing image signals representing the said body, the processing means being
arranged to process the image signals and to supply the processed signals to the said
second communications means. |
25. Apparatus accordix_lg to claim 21, wherein the camera is an electronic camera. .

20 26. Apparams according to claim 22, wherein the processor encodes the image
data according to TCP/IP for transmission.

27.  Apparaws according to claim 26, wherein the processor organises the image
data into a file and transfers the file using FTP.
28.  Apparatus according to any preceding claim, further comprising a key-pad for

25 controlling the apparatus. '

29.  Apparats according to claim 28, wherein the key-pad is arranged to be
mounted on the wrist of the said operator.
30. App_arams according to any preceding claim, housed in a container the

container comprising at least one compartmeh_t containing the processor and the first



receiver/transmtter 1tting at | east the sensed data and
the voice wo 94/40009 sﬁmgmumlmlmw ion and for recei Vi ngedlcroSBddizt he
voi ce signals fromthe reenut enl Ogat+ on. 22. Appar atus according to
any preceding claim wherein the said display neans conpri ses a head-up-
di spl ay. 23. Appar atus according topany preceding claim wherein the
sai d di splay neans conprises a further display (11). 15 24. Appar at us
according to any preceding claim further conprising a canmera for

produci ng i mamdk sesogd sbmmunigationntrieans andeatslgast ope @fher (COMPAIBSHE FOAGINAG AL

bei ng arranged to.process t I mage. Si | s d. to supply the processed
signals to tFFésél‘EFaens @EWnﬁn@ﬁ%ﬂﬂ&F&g-MgmgmcmgS Appar at us
according tosgl ai f%&m hg’ g B cRl™d he %E%éiasﬁ:tbﬁnasinsqa?%eré&m@&
Appar at us acgg'rdi? ton%l{]grircr%l ,%erei r?mgnpr cessor encodes the 1 mage
dat a accor di sgida0ledSneRthercompartaentals®contains ththead-uppdisplat.us according to
claim 26, wherein the processor organises the imge data intQ a_file

. and transf@r 32t he ANPREANS AGegrding. to claimA) whemggpe on, celainy 23¢ wherein phe

§ preceding claim.furtheyr.conprisi key-pad [ olling the
appar at us. cox%.erﬁas&%g %@@F@F&%@Y& g‘%ﬁe@é%ei n the key-pad
| 1s arranged B8 be Appardi®d/REEHdRE tRlalhi 32, Afhetdif hai Bd GPedephrdble from I

'} Apparatus according’to any precéding claim housed in a container the

i cont ai ner cocpmtaipeng at |'east one conpartnent containing the processor and

he fi 4 ' . .
}DC%"/ Gl_a,gg} 00634 \x%p%raamsoggc%rding to any one of claims 30 to 33, wherein fhe said at Jeast

second cowu%bﬁg&{gg%gﬁqgwe | east one ot her conpartnment containing

at | east nsI ng neans, and the produci ng and reproduci ng neans .

31.  ApparaBfs acqpatktaga¢cordih@itonadp onbest cleipsBlen 34 whemimtidZbasefofthe n
t he said at | east one other conpartnent al so contains the head-up

di splay. 5 32Ontainapisa heatsink whichipaeyides e lopr obtheraid Hdpash aeh compATEREntm
ﬁghs\ggeirﬁl tnhélpqe?rgf:essgpgé& &%Emﬁﬁ?c&ﬂxédjm%ﬂ&'hw%ﬁé' d further display is
36.  Apparatus according to claim 34 or 35 when dependent on any one of claims
15 14 to 21, wherein the said low power wireless transmission and reception means have
antennae and are contained in at least one further RF screened comghrtment and the
antennae thereof extend outside the said RF screened compartment.
37.  Apparatus according to any preceding claim which is battery powered.
38.  Apparatus according to claim 37, comprising rechargeable and non-
20 rechargeable batteries for powering the apparatus.
39.  Apparatus according to claim 37 or 38 when dependent on claim 30, wherein
the batteries are contained in yet further compartments in the container.
40.  Apparatus according to ahy preceding claim, further comprising means for
monitdring the condition of the apparatus, the wireless transmission/reception means
25 being arranged to transmit to the remote location dafa relating to the condition of the
apparatus.
41.  Apparatus according to any preceding claim, wherein at least some of the
sensing means are configurable and/or actuable via the wireless transmission/reception

means from the remote location.



33. Appar at us accordl erein the lid is separable from
the CoNntwd u§40009 I"l(mm!mm mmcordl ng to any one ofp(_qllgnmag to
33, wherein the said at eas mone Gonpartment is RF screened.

Appar atus according to any one of clains 30 to 34, wherein the base of the
container is a heat sink which provides tRB® floor of the said at | east one
conpart nent, the processor being thermally coupled to the heat sink.

36. Appar atus according to ¢claim34 or 35 when dependent on any one of
claims 15 142t0 2APPargtuy agcerding to; any) presedipg wiaimy CORPHSIHE 2 RAWGH SHich

e sor coned EuiRR e sfdhep 16 i B Frdaihel DRt fompih ffw;“esp%%“”
sai d RF screqyewi adﬁﬂﬁrh?f,mms a@ﬁnpo‘ﬁggaﬁ@hus according to any
preceding claim Whl ch Is battery powered Apparatus according to

claim 37, cdBpri ﬁpmrmmoghn@teawmg &lm,ewha'cglethbpeodemem es for
poweri ng the appa u aratus accordin claim37 or 38
when depenéerﬂ"ggﬁe‘g éﬁ?ﬁl%w%ﬁ%%) © Operafing Rstrustio Bg ’é?‘? Y| Mesi n yet

further conpartnents in the container. 40. Appar atus accordi ng to any
preceding claim further conprising neans for nonitoring the condition

of the apparatus, the wireless transm ssion/reception nmeans 25 being
arranged to transmit to the renote |l ocation data relating to the condition

of the appar at us. 41. Appar atus according to any preceding claim
wherein at | east sone of the sensi ng neans are configurabl e and/or
actuable via the wireless transm ssion/reception nmeans fromthe renote
| ocati on. WD 98/ 40009

PCT/ GB98/ 00613 23  42.

Apparatus according to any preceding claim conprising a power switch, the
processor being arrnged to assune its operating condition automatically in
response to switching -on the apparatus at the power sw tch.
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