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Nucleus Hospitals 
A statement from Dr David Owen, 
Minister of State for Health 

In recent months there has been some controversy over the Government's 
plans for building new hospitals. W e  reproduce here the text of  a speech 
given by Dr. Owen to the Medical Practitioners' Union (ASTMS) on Com- 
munity Hospitals on the 6th December 1975. 

The general and acute hospital \ervices account for 
ahout 40", of total heahh and personal social services 
revenue expenditure and are therefore by fu the largest 
element in expenditure term, o f  health and personal 
social \ervices as a whole. These services include all 
specialist services, other than maternity services. and 
those provided specifically for the elderly. the chronic 
sick and the mentally ill and the mentally handicapped. 
The iervices are mainly hoipital based but includc 
specialist xrviccs pro\,ided outside hospitals. There ha, 
heen a considerable increase in the use of m a t  o f  the 
service, as measured h) the number of patient, who 
have heen treated between 1970 and 1973: hospital 
discharges up by 3 ;  :',, and out-patient attendances by 
about 4"". This increa\e in demand was canhidcrably 
larger than the increase in the pupulation as a \vholc. 
which was about I 'l'. During that same period there 
was an increase in the cost of thc acute services of about 
9"" at constant prices. There was an increaje in the 
number of doctors and hospital dentist5 by 13  ",: and 
in the number of nurses estimated to be working in this 
sector by loo,, .  Nevcrtheless, during that same period. 
there uas a decrease in the number o f  in-patient beds 
hy something under 2";,. Therc has heen a decrease dur- 
ing this period in the average length of in-patient stay 
by about 7:"; and an increasc in the average cost o f  
treatment per in-patient o f  h";,. 

I t  must, however. he stresced that sincc 1973 hospital 
costs have, i f  anything, risen morc sharply. Therc has 
been a quite unprecedented increase in relative salaries 
for most of the health-service workers during the fiscal 
year 1974175. There has been a growing tendency for 
more health-care workers to he paid realistic overtime 

rates in comparison with other industrial workers and 
there has been a tendency amongst doctors. whether 
consultants or junior hospital doctors, to demand new 
contracts reflecting an industrial wage structure rather 
than a professional wage structure. Wages and salarics 
in thc hospiral and community health services rose by 
43"; between November 1973 and November 1974, 
compared with a rise o f  X" ,  in all earnings. For 
example. since Apri l  1974. an average nurse's income 
has risen hy hO", This increase in the remuneration o f  
health-care uorkers was long o\erduc. I n  the past one 
of the rcasons why the National Health Service, in most 
international comparisons, has been able to get away 
with paying a lower percentage o f  the gross national 
product to health and yet achiebe a relatively high 
standard o f  health care was the low Iebel o f  wage, we 
were paying. I n  1974175, as a deliberate act of policy. 
and mainly because of a decision to give the pay o f  
health-care workers the first call on extra resources. the 
percentage of thc gross national product devoted to 
the NHS rose from the average 4.9",, o f  the previous 
two year5 to 5.4:". This was the largest increase ever 
recorded in health service expenditure in any one year. 
and 5.4",, o f thc g.n.p. represents the highest percentage 
ever devoted to the health service. 

The total expected hcalth and personal social 
services expenditure in 1975176 is E5447 million. The 
largest proportion of the health budget 169;:. or some 
£3143 million) is accounted for by current expenditure 
on hospitals. I f  we look at the split of the 1975/76 
budget i t  reads as follows: 
Hospital and community health services 
doctors and dentists pay h",, 



4 HOSPITAL ENGINEERING JANUARYIFEBRUARY 1976 INTERNATIONAL FEDERATION ISSUE NO. 17 

Hospital and cornmun!ty lhealth serrice\ 
nurses pay 17",, 
Hospital and community lhcalth ierviccr 
ancillariec pay !X" , ,  
Hospital and community health services 
other expenditure I X ",, 
Family practitioner ser~icej  15 ",, 
Personal and social cervices expenditure 13 ",, 
Al l  capital expenditure IO",, 
Other lhealth services including central and 
miscellaneous expenses 1 ",, 
I t  must. houcver. he htresqcd that in 1974 and  1975. 
although these \&ere ycars that there wn\ a rrih\tantial 
increase in rc\cnue expenditure, men allowing for 
inflation. i t  was it period of hew'? capital rcjtriction in 
the health scriicc. I n  December l973 the then Chancellor 
announce<! rl X",, cut in capital e~pcnditure for the 
forthcoming yesr 197475 and For l'ulurc yciirj. I f  
such a cuthach had been continurd in 197ii76 i t  would 
lhabc mmnt a i i r tui i l  moratorium on ail neur hospital 
\tart\ lor at Ici15t two and prohahly three year\. 
Although ha\ing the \irlue oisimplic~t).  it would lhavc 
had a dr\a\tating and unacceptable cffcct o n  the future. 
The precent Gmcrnmcnt felt it \cry important to case 
tile pmition and was ahle to lind \omc ncu c;il>ital 
resource?. Effecti\rly. the cut in the health huilding 
programme was reduced to 17",, in 1975/70. The 
number o f  new hospital major proiccts startcd in 
197417 and I975176 were 22 and 14. reipectii.ely. The 
permnal social wrviccs have alm hcen cut hack. In 
1976, 77, faced h) a £40 million overspend on revenue 
and to preserve servicei i t  ha> been nrorssar?. to make 
an additional f20 million cut in capital. Onc can- 
cequence a l  \liarply reducing the forward capital 
building programme lhar hcen to put at rihk the whole 
movement touaids grcater care in thc community. I t  
also increase5 the demands made on existing buildings 
in term, of maintenance costs and means that more 
moncy ha, to he spent on o ld buildings. which had 
previously hccn left to deteriorate hecause of promised 
new capital huildingr. This switch from capital to 
revenue necessary to maintain thc esxntial rcvcnue 
to fund existing levels o f  service5 in the Health Service 
and personal social services has, however, now rcachcd 
a k \ e l  uhich i \  r~ght ly  causing concern. 

There i s  no prospect in the next three to iour years 
of any suhctantial injcction of extra money into capital 
buildmg. Indeed the capital building programme for 
these ycars \\ill be at a level cubctantially lower than 
that obtaining in the preceding few ycars. I am sure we 
must continue to give the utmost priority to the expan- 
sion of the medical-student intake. but this inevitably 
then meam that capital for pressing service needs will 
be further reduced i f  we arc to give priority to teaching- 
hospital projects whose service priority may not he 
the highest in their region. The Govcrnrnent har 
already taken some \cry tough decisions afkcting 
teaching hospitals. I n  London. St. Mary's Hospital. 
Paddington, ~ h i c h  had a forward capital rebuilding 
programmc over the next 10 years o f  some £60 million 
has had to be postponed. Many other teaching hospitals 
 the London, Charing Cross-all hare desirable 
building programmes, but where thcy are not absolutely 
linked to medical-student expansion they have had to 
face postponement. Outside London, the Northern 
General Teaching Hospilal at Shetlield and the Leeds 

General lnlirmary have suffered. We have continued 
to give priority to the planned build up o l  the neu 
medical schools at Southamnton. Leicester and 
Nottingham. 

The National Health Service has an amallins Icscici 
o f  old buildings. Roughly half of our schools ir;Br:ain 
and nearly half of our housing has hcen huilt hincc 
1948. but less than a quarter of our hoipitals have been 
built sinar 1948. 4XU,, o f  the hospitals in England 
and Wales have been huilt before 1918. some 6.5",, 
hefore 1x50, wliereac only 16"" of secondary schools 
and 42",, of primary xhoolc in England and Wales 
were built prior to 1918. Capital restriction. which i.; 

being felt in all arcas o fpub l~c  expenditure, poses seriouc 
problems for the hcalth \cr\ice ;~nd  in no field i s  thih 
more clcarly dcrnon\trated than in the future horpital 
building programme. There ic \ t i l l  n largc gilp in trends 
o f  relative deprivarion hetucen North and South in 
Hcalth Service buildings. The regional ~ncqualitics o i  
provision that ha\c been allowed to continue since 
1945 arc well kno\&n. Thit  (;ovcrnment har dread! 
started a sybtcmatic attempt to allocate reiourccs on 
the basis o f  need The recent report of the Rehuurce 
Allocation Working Party i, an important develop- 
ment in trying to prrxide ohjccti\c criteria ior  allocating 
rejoul-cec within the NHS. 

P o o r  p r i m a r y - c a r e  f a c i l i t i e s  

Wc d,,. of course. a lm  facc the problem that hospital 
prwision in the inner part> of our big citirh exceeds 
that required to serve the declining population in t lme  
areas. Nowchcrc i\ this more true than in London. 
But. at the same tinlc, we must recognise that primary 
care i<icilities i n  these areas arc r r l n t iwy  poor. We 
thereiorc need to emure that the hospital stock in our 
cities is used eliicicntly i n  the light of changes of this 
sort. 

For 10 ycars after the creation of the National 
Health Service there was virtually no new hospiral 
building in Britain. The hospital plan of 1962 (Cmnd. 
1604) envisaged that the number of beds in new district 
gcncral hospifals would normally he between 600 and 
X00 and serve a population o f  10000 to 150 000. A 
ratio o f  1 - 3  acute beds per thousand total population 
was proposed. The hospital plan o f  1966 (Cmnd. 30001 
made no change in bed ratios and largely reiterated thc 
earlier hospital plan, although i t  admitted that the 
closure of many hospitals would be delayed longer than 
had previously hccn forerhadowed although thcy 
might he retained for different purposes. 

Currently. the ratio of acute beds per thousand o i  
population require5 justilication For more than 2 . 5  
plus 0 3  for regional specialties. ye1 llte hest-buy 
hospitals at Frimley and Bury St. Edmunds were 
planned on a ratio of 2 per thousand. I n  1969. the 
Committee of the Central Health Services Council on 
'The Functions of the District General Hospital' (the 
Bonham Carter Commiltee as i t  came to he called) 
recommended that there should be a cumplete integra- 
tion of the psychiatric and geriatric senices in the 
d.g.h. I t  recommended that d.g.h.s should normally 
rervc a population of between 200 and 300 000. and 
that this implied a d.g.h, of between 1200 and 1800 
beds. The prime reason for choosing a district general 
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h) the planned increase in the n ~ ~ m b e r  oFcnnwIunt \ .  
P u h k  oninion doer ~ i u l  ; i l i i i l \s lha\e the s;in?c p l - u i -  

Realistic planning 
We r i~u \ t  ;ill Ik:irn 1111111 tI,i\ period. \ \ c  m i h l  ncicr 

.ig:iin in tuturc p k n  wn thu he,ic ofopl i i imvn: n c  mo\ l  
~>I;I,I in\tcail on IIIC lh;i\i\ OF rcalirm. I t  i\ hcucr in twm 
o f  moi-;k ;ind tlw n l \ c  me cif ~ ~ r c u  r r \mrcc \  l,, hc 
able 10 c\p,ind I wn\ihle ;ind rc;~li\tic l io\pital hu i l i l~np 
1vogran111~ within l l ic c;lpxcil! o f  lhu hll l l i l ing 
indu-ll-? t lwn 1,) hc krrccd 10 c01111.3ct q~ i ick l )  an O\L.I.- 
npimict ic pri,gv;inme. LVc tnccd ;I lie\\ nl l i I i l~!e l u  
l i p i l l  l .  The 1le;llth sclbicc in many area? h:i\ 

n<,t nchicicd wll icient hcnufits from Ihc in~ ;I nati<mnl 
i.unrl-;~l~U ,uriice. biu\\hure I , ,  t l ~ i s  more ob\lou!. 1h:tn 
1 h i l l  l .  I t ?  and down llie coilnlr). reg~on,il 
l~e i i l t l i  ;iuthorltich I:;;\c hcrn de\ipnins t h e ~ r  owl one- 
ol? hospital,. The lhu~lbh~i! i\ o rnotohlc c\cu;>tion 

I h c  l i r i l  thin: I l i ;~t \+ i l l  lh:ibe to he ;iccepted i \  tIixI 
largc i I i \ tuci  grnrml  lhaipilal\ hililt in one ph:i\c u c  
n o  lni~gcl- a 1b;isiblc p,,licb. \\'c nucd lo p l m  our fuwr r  
Ihmp~lal  dciclopnicnl m IIW h < i \  o f  maki~i;. crwnlial 
p rn \ i c~on  tor acute \ervice.; i n  3 n i l )  Illill w11 1101 

~vqiudge l l ic cicnlu;il 5i7c (11' 1I1e t r i c l  ~c~:i.r:il 
lhmpilal. iarl?ic,n\ changc: uh:ll I\ Ihc col1icntilrll;ll 
u ~ \ d o m  lirday 111;i) no1 hc 1Iic i \ i rdoni  of t o m w r o n  H) 
hwli l ing irw the usxnlial. not the dc~irahlc.  ;~umher 01' 
hcd, o11c c;in r p r u ; ~  t l ~ c  lilnited c;ipitai rcmurcei ;tnd 
\tar1 more ncv  Iio\pil i l l  d e i e l o ~ ~ m c n t ~ .  

l l i e  ~ : ~ I ~ ~ L I I I I I ~ - I ~ , I ~ ~ I ~ ~ I ; ~ ~  conccpt olii'r, a UI). a t  
rmccting man! f l h I l l  11:l\e oftcl1 hccn 
cyplesicd ;:haul lhocpital\ h) p,itient\ and cr~n~uniers  
gcncrall). h l m t  pat ic~ i l \  or their rclatibc5 \ \oul i l  lhke 
Ih<ispilal\ to he a, local .is p.r\cil>lc. I hu old lio\pifal in 
Ihe centre ill  n liirgc city or t oun  I \  often l i lc most 
con\c;iient for palientc :tnd ~-ulat~\cx. Houcbcr. h c e  
it i\ alnrost ;iIu;t!s chcaper to h i l d  ;l 1 1 c ~  lhospll;~l or1 
a grccn lirlil \itc. thc Iemplil l ion ic to clmc the inllrr 
city ho\pit;il ;mnd pkin thc large lhr,\l,il;ll wn llie out- 
skirl, o f  tl;c l o u n  or city. I i u c  dccide to huiiil. at lcas~ 
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~n~ti:ili). a mull. acute ho5pitnI on the out,kirts o f  the 
c ~ t y  anil cannot alfurd to cmhark cn i r  larpc hospital. 
then the opportunity of relairling the inner cily Ihmpilal 
nccd not be a cause for despair. The problem is that 
uhilc u c  know what \+c want of a community lhosp~tal 
in a rural en\ironment. t l i ~ ~ e  i \  nowhere near the hamu 
conwnsu\ o f  opinion xr to uhat i b  ehpected or wanted 
01' a uommumt) horpit;rl in an urban cn\ironmcnt. 

A \Iron$ cmnmilmenl ;rlre;iil) exihls amonghl %.p,\ 
In ;i rural en~ironmcnt to work within the pl-cxnt 
collage lhospitals. u l ~ i c h  I Ihopc \ri l l hu tl-msfcrred to 
the community hospital. I t  i h  ear) to assumc that there 
i\ no ruuh cimmitn?cnt nntonrd urban g.p.,. Yet IIierc 
is ni l  c\~dcncc that t I 1 q  arc ;in) more rcluctanl to uorh 
in ~.tmmunil)  lio\pitalr than their rural counterpart\. 
and indeed ilia) well find i t  a satisf)ing addition tu 
their ?cncr;rl practice. Thc~e i\ also clearl) n ilanser 
that geriatric pro\i\ion, bc i~ ig ;l \cry large pnrt 01 thu 
communft) hospital. Inay alter ha5ic attitude, to\rard\ 
a cornmunit) lho~pital. A lot WII tliercfore depcnd wn 
the e\tent of the i-chabiltt;rtion ccnicci offered in the 
hmp~ral. I f  cornmunit) lho~p~tals are not to hcumie 
long-eta) gcriatnc 1hmpit;ils under another name. tlicn 
the) mwt  be glbcn. right from the out\ct. pr~>pt.r 
c l t i e  f c h r h i l i t t i .  T h q  m u ~ t  k s l  Ilia1 the) 
arc n n  actiic [part of total lho\pilal pr,irision in tlic 
,icirtc \rutor. 1101 ju\t tile long-stay \ector. Tlii? mcms 
r e e t  contact and intcrchangc hct\\ecn stall nt 
c \ c q  lcicl. O f  course lliis mean5 incurring the c n n ~  
derahle d~sldiantirgc nf  incrcwxl tra\clling lime 
betueen ho,piralb. This i s  certainly onc of the major. 
disad\~ntages of choosing m a l l  lioipitalh, and it a lw  
carrie. co.;t\. -in rcducc such corn, duplication need, 
to IT cut to the mininrum. Sniallcr ho~pi ta l \  i~ lm 
require a greater flexibility o\cr patient t r m h l w  
Whcrcab. tradilionall). \re tend 1,) think {rf a hasllital 
;I> k i n g  a place \\here one goes \&lien one i, aculely ill. 
ulierr one I \  diagnosed and \\hel-c one cta)c until one 
is better. In  future. uc ma) ucl l  need a lund~rncntal 
rethink o fhou  W C  conduct lio\pital practice. Just as uu 
Iha\c hecn forced 10 concentrate anil ralionali\e accident 
and en:cl-pcncy xr\ices. >o u c  n i ip  lhii\c 10 iic\clop ;I 
more ftmnalihed sjrtem of acute diagnow and acute 
care in one hospital folloi\cd hy transfer to a community 
liorpital. One ad~antagc may mean one being tranc- 
frl-rrd cloher to me's re la t~ ie i  and cnwre calier \isiting, 
hut the ccmm~~ni ty  hospital must be able to give actike 
rehahil~tation and con\alescence. Such ;I policy would 
mean a more ac t i~c  hocpital in that thcrc would he 
rnoicmcnr o f  paticnts in and out o f  thc cornmunit) 
Ihmpital. I t  i \ w l d .  of courhe. l iaie llic di\ad\antagc 
of a continult) o i  care and the pl-nblrm\ for bath 
~a t i cn t  and doctor that c m  come ibith thih h o u l d  milt 

he underestimated. A dynamic active coinmunit) 
lho\pilal. albeit not h a ~ i n g  expensi~e diagnostic equip- 
ment and, for e-amplc. piped oxygcn to mcl-y hed. c a n  
s t i l l  pro\ide a \timulating therapeutic enbironment. 

The s i x  of community hospitals will normally be 
e\pccted to be between 50 to l50 he& for a populalion 
o l  l rom 10000 to 100 000. But the Department has no 
intention of setting rigid limit5 to the sire o f  comniunity 
hospitals. They must be allo%eil to dcbelop flexibly. 
and particularly so in urhan al-cah. I think i t  ir too early 
to form an) deliliile ~ i e \ r  of s i ~ e  or of scope. Similarl) 
I do (not think it is possible to lpredict the exact mlx. 
What i s  important i s  that we should hold on to the 

conccpt of tlie community hospital ar hring an ;icti\c 
hohpitel closely integrated with other acute lio?pit;~ls in 
the district and forming part of a district-gcncl-al. 
lhospital comple~.  Insicad of the large district general 
lhospilal. we arc heinj forced. b) financial and olher 
rcdl-ainrs, 10 plan I.or a d ~ h .  complex urine a number 
of lhospitals to cober niany i l i i l r ic l  neeilb. lhe) m u ~ l .  
lh<rucvcr. be planned as a colie.;i\e whole and tlieir 
~ lc~clopnienl  most hc x c n  a>  k i n g  complement~il-) 1,) 
each nthcr. A, u e  deielop ;l challcnpinp task for the 
cornmunit> linspitals. i t  i\ clearly ncccssary to thin!. 
afresh the role 0 1  the ;icutc lhnspit;ll. The new nuclcu\ 
lhospital design oll'ers a11 opportunity for \uch ;L retliink. 

Tlie conocpt o f  the nuclcus lhospital ernerzed earl) 
this )Gill and i, no\% hcing quickly de~eloped. It, hahi\ 
i, that one make5 no dclinitc decision on the c\cnlual 
5i7e of a liospital. The \t;irt 1, a standardi\cd, hut 
f l c~~h l c .  hasic lhospital ile\ign for al-ounil 300 hed. al a 
coil. from Ma) 1975 pl-iccs. no lhighcl- than $6 million. 
I t  will be ihe lirbt p l iax of a district general lio\pital 
\diich could dc~c lop  to. \a). 600 or \cry cvxptionall) 
900 bedb. There h i l l  he a choicc, hut i r  l in i lcd choice. { r l '  
conte~it. In  mo\t c;irr\ i t  \r i l l conl;iin ;xiiileiit and 
cmergcncy wl.\iccs. I t  i i  ;I lho\pital that i, ~pccificall) 
ileiigneil to he huilt in phacc~ that arc also llcxihlc in 
content. i h i s  changc ofdcsign cthos rcllcct\ a nccur,ar) 
chanpe ill ;ittitude to the uxy wch a lho\p~!a cim he 
med. N I  only s l i ~ ~ ~ l i l  it he a lhoq~itill lprtmiriI> 
foci i~ing on acute \enice\. 1 1  mu51 a lw  he a lho~pital 
that is oscd intcnsi\ely. I n  this ua) .  the \cry high 
capital riluipmcnt and i-ckenuc ~ 0 5 t h  of 24 hour\ a dab. 
m e n  <lay\ a ueek co\L.r can h ~ .  ~ o ~ i ~ e n t r i \ t e d  and 
justiiird. lntcnsi\c diagnow and in tc :x~\e care u j l l  
mean a high rurno\er. hut all the eiidence slim\\ that 
highcl- l,cd utilisation is ;in ohviou\ area for cconom). 
Bcd-u l i l i don  tigul-cs alrcady \l:m extraordinar> 
\ariationi hetucen dillcrent con,ultunts. dillerent 
bprcialtich. dill'erent hospitals and djlkrcnt arcir, and 
regions. 

First nucleus hospital 
A nuclcus lhospital with 300 he& uied intemi\cl) 

 hao old pro\ide a much greatcl- service than ~ o u l d  
normally he probidcd by a hospital of l l i is  sirs. i f  i t  uab 
complemented hy other hospitals. such as cornmunit) 
hospitals or small general hospitals within thc district. 
We may. for cxamplc, ha\e to ailapt an cxihtmg well- 
hituated small I io~pi ta l  to form ;I pbychialric unit ;iuq 
from the nuclcu, hospital. but clcarly relaled to it. 

The fir51 nucleus l io~pi la l  will he at Neulrani ;ind 
this uas announced in the summer. Site prcvaration\ 
at Newliarn are c\pcctcd 10 \tart in 1975 '76. with the 
main huilding contract to ,tart in the autumn o f  1977. 
A t  the momcnt thc Department th~nh, i t  uill be able to 
dTrr a nuclcu dcb~gn uhich i)thcr regions could plan 
on rtarting in the tinanci;!l year 197Xi79. A great deal 
crf ellort i s  heiiig made to try and bring this for\\;ird to 
allou a start date in the ?car 1977178 A lot \\ill depend 
on the enthusiasm of Regions up and d o ~ n  lhc country 
for nuclew and on our joint ahilily to ensurc that tlie 
results o f  the detailed design elI'ort are  made aiailahle 
for me hy all regional design team?. for this could cut 
time and r a w  money. I am ucl l  auarc that regional 
workc staff Facc difficult times. I t  i h  not c a ~ y  to iee all 
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their clTurts m designing Ihmpitals scrapped. I am 
determined to ensure that in the next feu years u c  uw 
thcir ekpcrtix and dcrign capacily to the full and before 
any Region uses outside consultant\ they should tirht 
check that there is not abailable capacity within the 
i i H S  E\cn  i f  this capacity ih out\idc thcir own region. 
in many caws i t  should he possihlc to mahc w x i h l c  
~~r ranpcmcnt~  to ,hare the workload bctwen than. 

Mt murt rcal ix  ;IS a country that wc face make and 
mend yral-S. The deirahle u i l l  not aluaqb he ohtainahlc. 
In dc\igning for the ideal l impital ue  can, and olten 

have. mi\\eil the opportunity to make m) nci. p rw i -  
w n ?  at all. Complete .tanil;irdi\;iti,ln has nmcr hccn 
\ c r j  ~ x ~ ~ i u l a r  u i t h  profcs\io~~aIs il l id i t  IIIU\I he ;iiImitted 
that mi\takes l i a ~ c  hccn made. Thc II I ISS doe\ not 
wi\h to impose dctailcd ilebign,. With the 14 i-cpimul 
lhcallh authoritic\ ue  nccd i t  pcn~~ inc  partnership to 
cncurr tIi;11 the del)artrncnt'\ Iciid ~n the ile5ipn nork 
reap\ i t c  full reward,. We nr rd  to learn i w m  each other 
hut one thing i s  certain: ue  camor continue a\ in the 
pit9 the record ,peaks f i x  itself. Me nccd a nc\.. ~iiol-e 
I.C .I I i\tic dnd . lcs\ ;~mbitiou, approach 

WEST OF SCOTLAND BRANCH 
At thc mcctin:: on the 30111 Octohrl- 
1975 in thc ofiucs o f  the <;reater 
Gla,gow Health Board the branch \vac 
lhonourcd to h a ~ e  the attendancc o f  
. I  Huntcr \ iho prcrented a paper 
entitled ' l  contrihut~on to the 
cficicnt u w  of energy'. M r .  Hunter i\ 
Head ill 'I'cchnic;~l Scrbices with the 
Scottirh Area irf thc National Coal 

concept of fluidised-bedcombubtion and 
il lwtrated this with a short film. He 
continued mith details of the rcsearch 
progrimme that has taken place in 
recent years into tlic suh;cct and llbtcd 
the ~ar iou,  organi\ation< t h ; ~ ~  haw 
been in\ol\ed. Reierr~ng to the ad- 
\antagcr of tile \)..;tern. lie i lreu ;Itten- 
tlorl I,) the fitcllily with u l ~ i c h  such a 
\?\leni can dcal w t h  c~thcr  coal. gas or 
oil ;itid the add~tional benclit, o l  
\i:lphur retention of the hcd material 
h? the additio~r of qunti t ies o f  lime- 
\tone or dolomite. 

Thr talk conlinued with details o f  
come reccnt dc\clopment in conven- 
tional modern cos-fired industrial 
boilcr plant. This 5ection uas iupportcd 
b) colour slidcc. Some examples o i  
these de\elopmcntc included a system 
of ash e\traction from a hoiler with an 
underfeed stoker. whcl-cby the boiler 
might run For up to tivc day\ wilhout 
attendance and a syhtem o f  clcclrical 
ignition for a coal-fired boiler with 
chain grate htokers. 

Mr. Huntcr concluded by relating 
come case histories from the work of 
the hoard's tecluiical sel-\ice5 in Scot- 
land. 

After a short break for colire the 
branch chairman Allan Gray invited 

thc audience to prexnt question\ I,. 
M r .  Hunter. A \cl-) live14 dixws\ior 
thcr e~imed with qocstions dei~ling 
u i th  tlic chcmicd. metallurgicul and 
mechanical detail5 o i  lluidised coni- 
lhuction and u i t h  i other in- 
rtallattonh to uhich M r .  Hunter I h d  
referred. 

At the Branch meeting lhrld on thc 27th 
Nmernhcr 1975, member\ ucre piben 
a talk h) Jsmrh  Bruun. ;I \cnior 
Iccturer ipecialising in <lynamics and 
control, with the Departnwnl 01 M c c b  
anical Engineering of the Uni\er\it> ol 
Strathclyde. 

Dr.  Rroun'h lalk u;n entitlcil 'Reccnt 
dc!'eloprncnts in mcasurenient and 
control'. I i c  lhcean hy dealing u i t h  the 
hacic primary element\ a l  temperature 
and pressure mcxiurement such ar 
direct \olumc {lxessurc syctcrns and 
bridge circuits and ile~elopcd thc thcmc 
to c o w  rnodcrn tranxiucer technology. 

Attention was drawn to the impor- 
tancc of correcl screening o f  \ign;ll 
leads in high-cencitiiity amplilicr insta- 
lations in order to minimise electrical 
intcriclenco. Hc then outlilied the 
advantager o i  operational ampliticrs 
and dealt at length u i t h  thcir ure. The 
final section o f  the talk dealt with the 
methods of procerhing and comcying 
rignal information over distances and 
the rccordinp o l  the information using 
pulse-width modulation. ICm, carrier5 
and digital method\ usins hinary cmlc. 

WELSH BRANCH 
The Institute of Fuel i n~ i t ed  member5 
o f  the lnstitutc of Hwpital Fngineering 
to a lecture at the Uni~crs i ty  Hospital 
ol.W;iles, CardiH: on the 7th No~cmbel- 
1975. 

Thc whjcct uac 'The ut~lisatinn o l  
energ) in the lhospital', and the speaker, 
were R. Kensett. Principal t n i '  r~nect, 
WHISO,  and D. Samuels, Fuel Ellici- 
cncy Oficer, WHTSO. 

Thc first part o f  the paper 
presmtrd hy M r .  Saniuels, who drew 
attcnlion to the fact that nearly all the 

nalitrn'r encrpy i-uquircn~cnt war oh- 
tained n fmsil iucls which ucl-u 
irrcplacahle and heing r\hau\tcd at ;in 
alal-m~ng rate. In  tlie pabt the capita 
cost or pl:lnt \\as of prime importance 
and hoipitals \\ere no e-xucption to thi\ 
at the time. but. ;ilon$ u ~ t h  indubtr). 
fhospital authorities arc mnr  \cry co11- 
bciou\ of the need to usc fuel cconuml- 
call) and eficientl). esprciallj ar Fuel 
curt\ uhx,l-h :I large part o i  hudgrts 
pro\idcd irom puhlic Rind\. 

M r .  Siimuck then h n r c d  a nurnhcr 
of colour slides depicting elii,rt\ k i n g  
made in th~. hcidth \crucc in Waler to 
h ~ i n g  hoilcr liouhes up to liigh \tandard\. 

Mr.  Kcnsctt de\nted 111s part o l  tlic 
lecture to the area% \+here heat i \  
rccowrablc and the rncanc lh) uhicli i t  

could he recovered. 
Heat mul-cc\ cm uhich Mr. Kcnieu 

pro~ idcd  interebting i;lct\ and figure. 
included heat recowcd wahte i r m  
buildings. ahcorption rcfrigeratioii. heat 
pipch. heat pumps. solar heating. 
thermal uhccls and total-energy systcmc. 

There iolloucd ;I short hut interciting 
discussion period. alter uhich the 
chairman of thc ln\titotc o i  Fuel 
branch warmly thanked the \peahen 
lor  thcir paper and all thc supporting 
facts and figurer the? had pio\idcil. 

H.  H. Provan 
1Vc arc mm1 rorrq to report the dcath. 
at the early age o l  5(1. of M r .  Proian 
aitcr only a short illnes*. Hueh Proban 
was ;I Clerk of Works with the Scottish 
Health Scnicc Common Selvice 
Agency. Prior to this. he lhed been a 
Contractor's supervimr and m e r  the 
years he madc a contribution to many 
hedtl i  w \ i c c  prnicctr. 

R. Wellby 
Mr .  K.  Wellhy has retired, on 31,l 
December, 1975. 

M r .  Wcllhv aas one o l  the 'inunder 
rncmberh' o f  thc lnstitutc being involved 
in that very first meeting in Nottingham 
hack in 1943. He has the proud record, 
loo. o f  36 years' service at St. Francis 
Hospitd. Haytvards Heath. 
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Fire-alarm 
systems 

in 
hospitals 

Considerable care must be exercised in the 
siting of smoke/combustion detectors if 
false alarms are to be avoided. This article 
gives some guidance on the siting of 
detectors for use with open-circuit-moni- 
tored systems. The terms of reference of 
some relevant rules and standards, which 
have led to some confusion in the past, 
are outlined. 

Introduction 
I t  is not iurprising, in the prehent difficult financial 
bituati,m. to find that ~ .onAr rah l r  tliought. and lime. 
are being gi\en to the problem of finding altel-natiic 
type\ of fire-alal-111 s)ctcm\ that prinii le the i:lcililies 
rcquirrd in hosp~tals. and at the same time efkct \omc 
economy in the obernll cost ofinrti~llaticms. 

In the part. open-circuit, ,implc or more sopliir- 
ticateit clovdcircuit  system$, embodying 'line-fault' 
monitoring facilities. were able to fulfil tlic requirements 
for manual syhtemc. or 5ystcmc with automatic heal 
detectors incorparatcd and these could he providcd 
at a rea~onably economical figure. With thc introduc- 
tion o f  smoke/prnducts-of-combu\tion detectorr over 
wide ercar o f  liobpital prcmiscs, the costs of installing 
the r y w m s  mentioned above have increaced. sincc 
additional conductor\ are usually requircd for linc- 
fault-monitoring purpr,scs. This is now rehulling in 
conderable interest being bhou'n in 'open-circuil- 
monitored systems', which only rcqi~irc two conductorr 
per rignal ronc. 

With systems of [hi\ type, any manual urntact\. 
heat dctcctars, or srnokc/combuction detectors in a 
zone can he incorporatcd in ono parallel circuit, this 
beins fitted ~ l i t l i  a diode at the farthest point of the 
hiring. ( N o  spur wirins is permitted on thi\ syrtem.) 

011e such system emplo)r hnth 24 V dc .  and ZX V 
a.c, rupplics on the initiatine circuit5: tlie e~~d-of-line 
diode allows one half cyclc of the a.c s:~pply to be 
pased. maintaining a relay in t!iu indicat<rr:control 
panel in an encrgiscd conc!ition. thc other half cycle 
probider the energy to pouer any m o k c  detcctarr 
included in tlie circuit. A break in the externa wiriny 
of the initiating circuits gircr an audihle and ~ i s u a l  
'line-hrcak-lgult' signal (thg. I I. 

When any contact or detector opcratc,. a circuit 
i s  ehtahlihheil bethccn the two conductorr. the dc .  
wpply hypa\se\ the end-ol-line diodr. cncrgiring a 
~econd relay which gi\'es an audihle and \isual ' t i rc 
rignal. A hcncfit provided by this relati\ely inek- 
penbiic open-circuit monitored cystcm. which ih  not 
pruiidcd lh) sirnplc closcd-circu~t inrtallation~. i\ that 
'hhort circuitb' o n  the i r i i t ia t in~ circuit \+irins !\ill 
give a \ipnal: a 4ior1 circuit habing the <;me eflkct 
as thc operation o f  a contact or detector and. although 
;I fire hipnal ir piien, i t  doe\ ensure that no linc fault 
u i l l  po undctcctcd. 

Thib syrtcm will operate o\cr a direct-boltape range 
o f  2 2 . 5  to 30 V. the constant currcnt drain on the 
hattery being only 0075 R plus I mA ior each hmokc; 
cwnhust~on ilctcutor. thi, riws to ap~rouin~atelv . . 
0.2 A iexcluiling the alarm load and dctcctorr) durine 
alarm condition>. T h ~ i  IOW d c .  consumption and thc 
LIV of 21.c. for monitorin$ enahlei a much mial lrr  
hatterq and charger to he prwidcd than ~ o u l d  he 
requircd for closed-circuit d.c. \)stems. In the e \mt  
of mains Pdilurc. thc cystcm opcrater on thc 24 V d.c. 
supplq. and only the lux-nxm~toring fcaturc i c  lost. 
An audible and k~sthlc fault hignal i s  tncarposatrd in 
the system to cmcr either an ac .  or d.c supply fjllure. 
The current drain on the battery increases to 0.25 A 
d u r i ~ ~ ~  the period of mains failurc. 

Al l  1ho usual cxtia facilities for scctionaliring the 
alarm circuit,. ?-hiage uornings. rcpeat indicators. 
c tc  can he prwidcd, also an additional unit I \  a~ailahle 
to pr in idr  linc monitoring on the ;~udihlc-alarm cir- 
cuits. 

Siting of a l a r m s  
Whicheier system i \elected. ~rc; i t  care must he 
exercised in rit ing the equipment thir applies parti- 
cularly to automatic smoke dctcctorr. I t  i r  a rource 
0 i  embarrassment to the manufacturers and suppliers 
o f  tire-alarm sy\tcms that, in many care,, reqoeitr 
are made in specifications for smoke detector\ 10 he 
titled in locationr where false alarmc u i l l  he certzin to 
occur, or whcrc incorrect citing or eucerrive !heights 
will place great douht on their ability t t r  give prompt 
and early uarning of an outhreak. 

I t  i s  therefore deemed advisable to $i\c some in- 
formation on this suhject. 

Table 1 

Maxlmumd~stance Maximurndistance 
apart  between of centresfrom walls 
centres and partitions 

Max~murnfloor - -  

area for each In l n In In 
detector general corr~dors general corridors 

~ -p- 

93m2 1Zm 18m 6m 9m 
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I t  must be remembered that the correct sitina o i  . 
srnoke~combustion detectors i? dependent upon niany 
im~or tan t  factors that uould not be taken into account 
i f  thermal detectors were being ured. 

The early warning that srnoke/combustion detectors 
are capable ofg i \ ing i\ provided by convection currcnls 
uhich are l e s  \igorous than those required to actuate 
a thermal detector. and they are thus influenced to a 
greater extent h> the normal air currenth prevailing 
in the area to he protected. 

Some do'? and don't'.; 

10) Ianisationi\niokerproduct,-of-cornhurtion detec- 
tor, should not be fitted in an) area in which the 
fol lo~\i t ig are  likely to he med: 
open Fa\ fires or cooking ring, 
o\en\ or toa\tcl-\ 
clectriual suitchgear ( ionis2 air part~clch prciai l l  
an? naked flame or hurncr 
uc ld~ng equipment 
an! process which producch du\t 
Neitller chould they he fittcd l i i  i t  can pmribly hc 
a\oidcd) in: 
carape, 
kitchen\ 
linen \tore\ tlloating lint) 
'standhy' >upply stores (long term) Iwhcru du\l  
accumulatccl 
laundl-1 premise5 thtwni and l int) 
rods with height\ exceeding 10.5 ni. 

th) Take great care, and the adkice o f  llte rnanufacturcr. 
before deciding the cover requircd in area? where 
the en\ironmental crmditions can change rapidly. 
e.g. detector\ in the pro\ ini~ty oSdoor\ and w n d ~ ~ w s .  
fast-tlouing ;iir htrcams etc. 

(c) Where Ilat ceilings are intercected by deep hcams. 
o r  other architectural features. these will h a ~ e  a 
con\idcr;ihle hearing on the siting o f  iletcctorr. An 
arc:, of ceiling enclo\ed by bran, uhich i b  im- 
mediately ahoie a fire \ \ i l l  h;i\c to he lilled u i l l i  
cambwt~on gaxr  or xmokc bei(xe there i c  any 
o\crrpil l into olhci- cc~mparlmenl~ o i  the ceili~ig, 
thereliire. logically. one smoke detector \ri l l bc 
requircd in cach such confincd area. 

Id) Air  in the corner, of ruornr. in the angles hct\\ccn 
wall and ceiling or hcam and ceiling uiil tend to he 
btatic and not 50 readily all'ected by air t l o ~ c .  in 
consequence no detector should he fittcd at h.; than 
75 cni from such corners. 

(el Pitched or norlh-light roofr enhance the pcr- 
lbrmance o f  cornhustion detectors. sincc thc! tend 
to concentrate the conihustion gaxs along the apex. 
Each pitched roof hay should he can\idcred ar an 

Table 2 

He~ghtabavefioar 
level of apex of 
ptched or north 
lghtroofsoraf 
fiat ce~llngs 

Distance of Distance of 
detectors below detectors below 
flat ceiling apex 

-. 
cm cm 
0 46 
D 64 

enclosed iirca and he nrmided u i t h  at leact one 
delector in the ape\. I.he tendency of pitched roofs 
ir for a 'heat harrier' to he built up in the apex o i a  
greater depth than would hi. lbund on a llat ceiling. 
although processes, or equipment uhich generate 
hcat can also create an appreciable heat barrier 
on a flat ceiling. Detector, should thrreiore be 
litled a> indicated in Tahle 2. 

l /  I In room? nhich are di\ idcd into rcctiow hy purti- 
tions. storage rackb. 01- black, o f  goods. it i~ ncccr- 
sary to e\tabl~sh IT thcrc is free air space abwc 
any of these fcaturc\. Ii thib air hpace i, Ieic than 
20cm it \+ill interrupt the free tlou of comhuction 
product$ to tl lr eutent that each partition or rack 
must he conridercd a\ a \\all. and a detector bhould 
be fittcd in each ,ectiun W formed. 

1x1 Detector, in \entilation plant,. Thib ir a irature 
that should only he included in n 5pecification after 
di\cuc\inns u i t h  the rnanufacrurc of thc equipment. 

(l>] When awcsung the siting o f  detectors in dormitory 
area, or sleeping quarter,, i t  mubt be harnc in mind 
that the primar) Sunction o i  the s)stcni i 5  to pro- 
tect life. The grcatebt lharal-d i\ therelore likely to 
occur during the late e\eiiing and night. Thc 
erivi~oi i~i ient that \\ill e rk t  during thi, period niuht 
he taken into account rather than thal vhich e\i>tb 
during daytime. 

From the ahwc inlimnation i t  u i l l  he seen that careTuI 
planning and hystem engineering i s  es\cntial i f  unduc 
falre alarrnr arc to he elirninatcd Srom aulorn.~lic 
detector system,. Thi, also place, coiisderahlc rc- 
hponssbilit) on the ,houldcr\ of any engineer. con- 
rullant. o r  fire p w r n t i o n  oflicer \\l10 preparc, 
hpecifications ior  automatic detector syhtcmh. Cn-  
fortunately. a11 too often. \pccilication\ are lrrucd 
uhich arc confu\ing and imposihle to compl? I\ ith and 
also o f  ikr too complicated ;I naturc. 

Rules and standards 
Considerable concern it felt in man) quarters .it 
the wide \ariation in cquipnient and facilities bein8 
bpccilicd in dilkrent piirts o f  the country lirr lire- 

This control panel f rom Shorrock Security systems 
conforms with BS3116 part 4 

i 
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Fig. 1 An open-circuit-monitored system 

a r m  t e n  I hocpital? and d l c r  premix\ rc- 
\pon<ihlc for the care of thc \ich. handicapped ur a&. 
The infcrrnTation gisen belon n111 .  11 ib lhupcd. be of 
n4i tance to planncr* and cnpineer\ in hl-insing ahout 
.i prcatcr degrcc of ilnifornmity in the approach to theje 
prohlcms. 

There arc wrnc point, which require clarilication. 
Tlic l irrt ih  that t O C  stand? ic>r t-iw Ofiwr' Com- 
mittee and not Five Otfico..\' Committee. as olten 
quoted. Anoihcr i s  thc incorrect manner in uhich 
Firc OHicrc' Cmmit tee Rule, are quoted in rcrpcct of 
ind i~ idual  item3 uf equipment. FOC- appro\;~l ha* 
r:c\cr been granted to a single piece oi'equipment, and 
limerefore such ilemr as heat or m o k c  dctcctors only 
receiie appro\al uhcn they form part of a full FOC 
<)\tern, uhich has been planned. installed and ccrtificd 
h! an FOC-approxed designer and inrtaller. and then 
shcchcd and approved by a fire wr\eyor of a tariff 
inwance company, the correct siting being o f  paw- 
mount importance. 

Thc rulcs o f  the FOC iirr primarily de\igieil inr 
r?\tcmh \~ l i i ch  protect propert). therefore all parts 
of tile p rcn i iw  nimt he co\ercd. the only exceprion 
lbcing arcas i lhich are separated from the protected 
area by double fire-,top d w r r .  The planning and 
inbtallation of the ,)\tern must he carried out hy an 
FOC-appro\ed lire protection company. and not hy 
the client. The only pcrniissible sounder are one bell 
on the n u t d c  of thc huilding. fitted neal the access 
door nearest to [he indicatorcontrol panel. and one 
nithin the b u ~ l d ~ n f .  Al l  FOC ,?stem\ m w t  include 

fac~ l i t i c~  to call thc File Brigade autom;iticall>. h? 
hrcct line o r  through an apprmed mean\ of corn- 
munication: 999 units are not acccptahle. 

Any additional facilities \<li i~.h arc required that arc 
not ccncrcd h) tlic FOC Rules must hate relab, 
included in the s)stem to segregate the additional 

Fire Control Electronics Ltd. has designed this panel 
t o  comply w i t h  BS3116 part 4 
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Every picture tells a story 
The picture shows an inflexible storage facility which wastes val 
space and i s  not  readily adaptable t o  meet changing procedures 
allow rapid expansion of facilities. Equipment which appears 
attractive at the purchase stage often becomes an uneconomic 
proposition in the long term. 
Cape storage and handling systems are the r ight choice because 
have the flexibil ity t o  satisfy both short and long term requirem 
For the full story contact:- 

CAPECRAFT LTD. The Cape. Warwick, 
En~land. CV34 5DL Tel: 0926 46421 

uable 
o r  

they 
ents. 
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equlpnient. A separate and independent battcry and 
charger must be provided to power any additions to 
the approved system controlled hv the relays. 

~ r o m  the f&cpoing i t  will h i  appreciated that it 
i s  a serious embarrassment for a reputable firc-alarni 
company to be faced with a specification which states 
that thc heat or smoke detectors are to be FOC- 
approved and then details a hystem which does not in 
any way comply with the FOC Rules-alternatively. 
for (he client to closely tie up thcir requirements in a 
detailed specification and then state that the system 
must comply with the Rules o f  the FOC and BS3l lh 
Pr4. Under the Trades Dcscrlption Act. the more 
respomible companies have no option hut to state that 
they cannot meet the specification and are therefore 
unable to suhmit a quotation. and. in co doing, lose 
business. 

US3116 Pt.4 i s  also heing regularly quotcd out o f  
content. Thc title reads 'Specification for automatic 
fire alarm systems in buildings'. 'Part 4. Control and 
indicating equipmcnt'. The strict interpretations o f  
this title i s  stated, under 'Definitions' in 'CP327.4041 
402.501 Automatic system or circuit'. 'A system or 
circuit in which thc alarm i s  originated without (manual 
inter~ention'. This clearly infcrs that this i s  a standard 
designed principally for thc protcction o f  property. 
For this specific~tion to be auoted for svstenls. the 

Where there i~ a need for a client to prepare a speci- 
fication (or  instruct a consultant to do so) which 
i s  outside the precise requirements of US31 16 P1.4 
o f  the FOC Rule,. Code of Practice CP101Y 1972 
should hc specified. This is il code cmering all types o f  
rlcctrical firc-alarm cystcms. 

One further point on the suhject of standards. 
Specifications are being pul out calling for equipment 
to comply with BS31 16 Pt.2 or Pt.3 which have not 
yet been completed (nor their contents generally madc 
known). which renders i t  impossible to comply ~ i t h  
these specifications. Considerable confusion has recently 
been caused by a premature quoting o f  a standard. 
When CP1019 1972 was prepared, reference was made 
un pagc 21 paragraph 2.1 1.1 to the effect that: 
'Any control and indicating equipment should cornpi) 
with BSi l  l 6  Pt.4. Since Part 4 was not completed 
until 1974. i t  was not apprcciatcd that this standard 
only covered automatic systems. An amendent to this 
paragraph of CP1019 has recently been agreed and 
will be published shortly. The text will now read: 
?. I  1.1 General. Any control and indicat in~ equipment 
for automatic systems should comply with US31 l 6  
part 4. 
This amendment clearly indicate, that it was never 
intended that BS3116 Pt.4. should be applied to 
manual o~ ~ a r i l v  automatic ,vstems designed for the . . 

main function of which i s  protecting life. would appear protection of life 
to he somewhat illosical. 

Systemes d'alerte a I'incendie dans les hgpitaux 
II s'ngit de choisir l'rmplacemcnt dc\ dCtcctcurs dc furnee et d'incundic avec unc gl-andc prudcnce ;,fin d'evllcr Ic, filu\\c\ 
alcrtc\. Cet articlc dome g ~ l q u c s  informations utiles concernant le ~~osili~mnrmrnt drs delrcleul-h u i i l i A  nvec d m  
ssstcrnec dc rurveill:incu par circuit ouvert. II traitc no\\) de la val~dilC de crrtaincs r$glrs et  nornms qui unt dmnL: lieu 
i d e s  rnillentendus dnns lc mssC. 

Avvisatori d'incendio negli ospedali 
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The loth Sruttish Conferencc war held in tlie Waiton 
Conference Suite o f  the Southcl-n General Ilospital 
in Glasgow The coniercnce mite. which compriscr 
a 250-seat iecturc theatre with television studio and 
seminar rooms, wa, probided by the lridore & David 
Walton Trust to nice1 the increacing demands of 
lhualth service training and education and is uidel? 
used b) all sections o f  the health service, eipecially 
in undergraduate and post graduate traching. 

cussion cnsued The qucrtion o f  hosp~tal odour (smell\ 
both unpleasant and thoroughly repugnant) was r a i d  
and uas treated in both a wrious and humorous vein. 

The paper wa, well recei~ed and the chairnxm (an 
architect), despite some pointed remarks about building 
d o i g n i  remained in guod humour and conducted the 
discussion with eucellent control. 

Session 3 was chaired hy John Bolton. uho  intro- 
duced Camcron Wcymes, Medical Diicctor nC the 

Southern General Hospital, Walton Conference Centre 
23rd-25th October 1975 

TIhe Conkrcnce was opened h:. Simpson Stewmon. 
Chairman o i  the Grcater Glasgow Health Board. 
In extending a welcome to members and visitors 
on behalf o f  the Grcatcr Glasgow Board Mr. Stevenson 
commented o n  the sophisticated electrical and niccha- 
nical plant n o w  heing installed i n  hospital5 and the 
incrrarinp responsibility placed upon engineers in the 
lieallh scrwx. There war an ever increasing demand 
for the \ r rv ico of hospital engineers and their con- 
tribution to the hc;~lth servicc war not unrecognised. 

F. Hug11 Hmor th ,  President of thc In5titutr. in reply 
thanked M r .  Stcvenson for granung the ure of the 
Walton ConScrcncc Centre. Mr. H o ~ o l - t h  then took 
ober a\ chairman o f  the fin! conference xcsian ;ind 
introduced Mr.  Hornb). Technical Director o f  Howorth 
Air Conditioning Ltd.. who delivered a lecture on 
'Air tcchnoloyy in medicine'. A film. 'Thermal boundary 
layer nf  man and prevrntiim o f  airborne infection' 
war rhown and latrr an, a rhort film dealing with the 
dc\clopmenl o f  the air bed. The lecture and films were 
%ell received h) members and \isitor\ and a lively 
question time followed. 

Sesion 2 of  tlie confcrcnce was chaired by T. D .  W. 
Astorga. Director of the Scottish Health Service 
Common Services Agency Building Division. Mr. 
Astorga introduced a ?-man team from thc Building 
Ser\ices Research Unit, Unibcrsity or Glaigow, 
Messrs. Rae, Roberlson and Smith Mr.  Rohertson 
gave the paper entitled 'Energy conservation in hospital 
ventilation systems' and supported hy his two colleagues 
answered questions from thc body of the hall. John 
Bolton, Chief Engineer, DHSS. questioned the validity 
o f  some o f  the figures quotcd and an interesting dis- 

Greater G i a s g o ~  Health Board Stcrlle Supply Serviuc 
who gavc a lecture on 'Research into stcr~lisatian u i t h  
steam at wb-atmurpheric pl-cisure'. Dr. Wcymes 
related the history o f  the develi,pnicnt o l  th i i  type of  
sterilisation. commenting on the prohlemr still to 
be resolved in this field. He was joined on the platform 
for the discussion period by M r .  Harrii, an engineer 
and Mr.  Pickerill o f  Britirh Sterilisers. This uas a 
most interesting paper and question time indicated 
how closely the t a l l  had been followed by members 
and visiturs alike. 

Scssion 4 was chaired by A. Wotherqman, As5irtant 
Chief Engineer, Scotlish Development Dcpartmcnt. 
who introduced A.  H. Christar who delivered a Taper 
entitled 'The quantitative approach to maintcnancc' 
which dealt with the computerisation of rnainten;mce 
data. Dr. Christer is Senior Lecturcr in Operational 
Research at the University o f  Slrathclydc. and hir 
paper was delivered with experti5e and enjoyed h? 
all those i n  attendance. 

The Saturday morning rcshion (Session 5) war 
chaired by K. W. Wilson, Assistant Director, Main- 
tenance, Scottish Hcalth Ser~icc, Common Services 
Agency who introduced L. Munro. H M  Distrm 
Inspector of Factories (Glasgow South District). 
M r .  Munro spoke on 'Some implications o f  the Health 
& Safety at Work Act 1974'. The serious topic was 
lightened by Mr .  Munro's u'it and humour and con- 
cluded with considerable audience participation in 
discussion. 

The Chairman thanked Mr. Munro for a most 
interesting talk and declared the Tenth Scottish 
Conference closed. 
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T H E  INSTITUTE OF HOSPITAL ENGINEERING 
in conjunction with 

T H E  CHIEF ENGINEER, 
DEPARTMENT OF HEALTH A N D  SOCIAL SECURITY 

ONE-DAY SYMPOSIUM 
'THE HEALTH A N D  SAFETY A T  WORK ACT,  1974' 

at The Institution of Electrical Engineers, 
2, Savoy Place, Victoria Embankment, London,WC2R OBL 

on Wednesday, 3rd March, 1976 

PROGRAMME 

1000-1030 Assembly and Coffee 

1030-1035 Official Opening by 
F. H. HOWORTH Esq., F.R.S.A., F. lnst P.I., F.I.I.C., F.I.Hosp E., 
President, The lnstitute of Hospital Engineering 

1035-1130 'THE LEGAL STRUCTURE OF THE ACT '  
Speaker: DR. VINCENT POWELL-SMITH, LL.B(Hons), LL.M., MSc. ,  D.Lit, F.F.B., 
F.Ph.S. Commandure de I'Education Sociale (France) 
Lecturer in  Law, University of Aston Management Centre, Member of Joint Advi- 
sory Committee for Safety and Health in the Construction Industries 
Chairman: JOHN BOLTON Esq., LL.B., C.Eng., F.I.C.E., F.I.Mech E., F.lnst F., 
Hon. M.I. Hosp E., FRSH., F.I.Arb., 
Chief Engineer, Department of Health and Social Security 

1130-1220 Questions and Discussion 

LUNCH 

1400-1500 'THE FUNCTIONS OF THE HEALTH A N D  SAFETY COMMISSION A N D  EXECU- 
TIVF '  , . . -  
A Speaker from the Health and Safety Executive 
Chairman: JOHN BOLTON Esq., LL.B., C.Eng., F.I.C.E., F.I. Mech E., F.lnst F., 
Hon. M.I. Hosp E., FRSH, F.I.Arb. 

1500-1600 Questions and Discussion 

1600 OFFICIAL CLOSURE 

TICKETS for the Synlposium, cost £6 (SIX POUNDS) each, can be obtained ONLY 
from: The Secretary, The Institute of Hospital Engineering, 20, Landport Terrace, 
Southsea, P 0 1  2RG. 

N.B. LUNCH. Unfortunately, only a limited number of Buffet lunches can be provided 
at the lnstitution of Electrical Engineers. These will be allocated on a 'first comefirst 
served' basis to those who purchase a lunch ticket from the lnstitute of Hospital 
Engineering 'Stewards' on duty on the doors of the Lecture Theatre prior to the 
Opening. 

Other snack lunches can be obtained within I.E.E. and there are numerous eating 
establishments in the immediate vicinity. 

An application form for tickets for this symposium isprovidedat the bottom ofpage 16 
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IHF events 
The International Hospital Federation 
has three major events planned for the 
1976-77 session. The 5th I H F  Regional 
Conference will he held in Mexico City 
on the 7 t h l 2 t h  March 1976. Topics 
covered will include hospital and hcalth 
service planning and management. The 
conference i s  open to !members and 
non-members o f  the IHF.  

For further details contact Dr. Jose 
Gonralez. Secretary o f  the I H F  Pan 
American Ollice. I Farragut Square 
South. Washington D C  20006, USA. 

The 14th I H F  study tour o f  hsoptinls 
w i l l  he held in Denmark on the 1 3 t h ~ ~  
24th Junc 1976 and will include visits 
to hospitals at Copenhagen, Odcuse, 
Aarhus and Aalborg. The tour is open 
to members of the I H F  only and i s  
limited to 200 people. 

The 2Cth International Hospital 
Congress will be held in Tokyo on the 
22nd-27th May 1977, and i s  open to 
non-memhers o f  the IHF.  Thc (main 
topics to he discussed are health care 
i n  big cities, health auxiliaries, epidenio- 
logy and health services. (modernisation 
o f  hospitals and the supply and main- 
tenance of electronic cquipment. 

Non-members o f  the I H F can receive 
further information on the study tour 
and the International congress from 
Miss Dorothy Maitland, Assistant 
Director. IHF,  24 Nutford Place. 
London W I H  6AN. England. 

Laundry exhi bition 
Onc of thc first exhibitions housed by 
the new National Exhibition Centre at 
Birmingham will be the international 

1 
Laundry Cleaning Equipment and Scr- 
vices Exhibition which i s  being held on 
the 17th-24th June 1976. To  datc 120 
companies have taken stand space 
totalling 6460 m' and negotiations are 
in progress with a further twenty. 

between separate buildings. A Wesl 
German hospital has overcome these 
problems with the installation o f  the 
Cabinenlift system by Demag Material 
Handling. This link lift, based on an 
inverted crane suspension system, cot>- 
nects the hospital's main clinic and 
follow-up care block, 600 m apart. 

Advantages of the Cabinenlift include 
silent runnine due to linear-motor drive 
and rubber-tyrcd wheels, absence d 
exhaust gases and pliahle braking and 
acceleration in all weathers. 

Demag Material Handling Ltd., 
Beaumont Road, Banbury. Oxon. 
OX16 7QZ arc handling enquiries on 
this lift system for the L'K. 

CompaniesfromSwitrerland, Sweden. 
Italy, West Germany, Belgium, D m -  
mark and the USA will be among those 
exhibiting. In honour of the many 
overseas visitors expected, the Associa- 
tion of British Launderers and Clcaners 
will hold a dinner-dance at the Hil ton 
Hotel. Stratford on Avon. The ALBC 
will hold its annual conference at the 
Stratford Hilton during the exhibition. 

T o :  The Secretary, The Inst i tute o f  Hospital Engineering, 20 Landport Terrace. Southsea, P 0 1  2RG. 

Please send t o  m e . .  . . . . . . t icket(s) for  the  ONE-DAY SYMPOSIUM o n  'HEALTH A N D  SAFETY 
AT WORK ACT, 1974' t o  be held on 3rd  March, 1976. 

I enclose f .  . . . . . . . t o  cover cost at SIX POUNDS each. 

N A M E  ( i n  capitals, please) 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Instrumentation 
for hospitals in 

lndia 
a planned approach 

by T. G .  KRISHNA M U R T H Y  

The establishment of a health-care system 
in a developing country, such as lndia, is 
limited by many financial, social and 
economic parameters. This article outlines 
the problems encountered in equipping a 
hospital, be it in a rural or urban environ- 
ment, and gives a guide to the instruments 
that should be purchased to meet the 
requirements of the area. 

The rolc of inhtruments in the diagnosis and treatment 
of dixases is an accepted fact. Some of them I h a ~  
bccome an inevitable part of a hospital, nursing home 
o r  polyclinic, Instruments greatly assi\t and enhance 
the human capabilities, which are, of course. limited. 
There is some apprehension in developing nations 
about automation of certain hospital procedures using 
computcrs, autoanalysers etc. Proper brieling un the 
economic use of these methods in hospltalr having 
beds of over 750-1000 and a heavy work load of out- 
patient services uill go a long way towards convincing 
medical administrators. Recurring and nonrecurring 
expenditure to cover the cort of thc equipment. pcr- 
wnnel and maintenance ha\= to  he planned in adwnce  
for the best utilisation of the facilitier. 

Approximately 30 to 50 medical institutions in thc 
country; appear to he suitable for being upgraded. 
These must be givcn funds for the additional cxpcndi- 
lure involved. 

Some of the ,medical institutions. established by the 
central government, may be specially selected. Each 
state must h a w  one such institution. Such a htep will 
be an  incentive and a morale boohler to researcli- 
minded interdisciplinary scientists all over the country. 
Looking at the location of such centres alrcady estab- 
lished in the country, it will be Tdir to upgrade some of 
the medical colleges located in Assam, Orism, Bihar. 
Madhya Pradesh, Rajasthan and other states of the 

Mr.  Krishna Murth? ir a bioengmecr at 2.1 Shanthi Kutir. 
15th Cross Road. Banga larc  3, India. 

country; at least one instilution, equipped with the 
latest instrumentation and competent personnel. is 
already functioning. 

Problems 
Instruments can be broadly classified under three 
lheadinrs: namely diarnostic. theraneutic and bio- . 
analytical. Medical-college departments obviously 
utilise a fair amount of instruments: certain inslru- 
ments can be termed essential and others optional, 
while some (nay nor be needed at all. Although plan- 
ning, location, number of beds. inpatient and out- 
patient uork-load are the most importanl criteria. 
there appear to be two types among the medical 
profession; the first group, having well-established 
nursing homes and polyclinics. are  inclined to maintain 
the srrrrltr 4 1 t o  and are not kecn to  usc or change over 
10 modern methods; the other group intend to equip 
their institutions with the latest techniques. The cost 
effectiveness of clinical engineering analyses varied 
aspects including the cost of equipment, personnel and 
maintenance. This is of utmoit importance in nations 
like lndia, where funds for health care are  rather 
meagre compared to nations like the USA, Japan. 
Sueden etc. It is rather futile to  attcmpt to imitate 
those nations. Technology in health care has to  be 
harnessed to the fullest cxtenl practicable, depending 
on the socioeconomic conditions prevalent in the 
country. The situation varies from nation to nation, 
even among developing nations. 

The adoption of new methods primarily depends on 
the medical profession of that country, but public 
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acceptance is another \LT) iniportant ahpcct. Educating 
the public in  a countr) l ike India i r  a challenging and 
formidable task. a naticn o f  600 mil l ion neonle o f  . . 
various religion;. jpeaking 14 languages presents a 
totally different and uniquc task. Various media, such 
as the ncw\papers, journal,. radio and tcle\ision ha \c  
t o  be used in  the local lanpuagcs to  propagate thc 
ad\antagcr of ne!, technique\. T o  a c h i c ~ e  positive 
results. dedication and perjeverance are essential. 

Frow a long-rangc view, such planncil efforts hill bc 
o f  in,n.cnre value. Both  the product and the uscr 
benefit. hucidrs the al l  important main  purposc 01. 
pro\ i i l ing hcttcr health care fur  the masseh being 
achie\rd. ( io \ernmmta l  elll>rt\ in  this sisantic tahk . . 
h s ~ e  to be substantially supported by the society in  
thc form af hospitals. nursinr: homes and polyclinics. 
particularly i n  the rural  area,. The enlightened and 
aflluent in  the countr>side have an important and \its 
role 10 play. 

Planning 
Wi th  the a h o ~ c  hackground. ihc rccne in  India Ihar t o  
h c .  , in ,~ l )u i  . and planning done for the future O \ c r  

W",, o f  the 600 m i l l ~ o n  lb\r in the rura l  arcas. Currcntl? 
thc ratios o f  population t o  hmpi ta l  bed\ and patient5 
t o  physician is in the ranFe o f  2000:l and XM0:I .  
rcspectivcly. Over 70",, o f  modern practitioners are 
settled i n  cities and towns. 7 he reasons for this state 
o f  affairs are obvious. the rrluctancc o f  ;I moileri i  
medical practit ioner t o  rnme  in to  the rural  areas i.; 
understandable. But the rural  x e n r  in  Ind ia  ha\ 
undcrgonc a rapid transformation i n  the last few year,. 
IRoral areas are now hcing provided wi th  bai ic anieni- 
tier, e.g. a power silpply. sanitation, un tc r  hupply etc.. 
hcsides being l inkcd by  hctter transport and communi-  
cation. IS00 out o f  the 6000 pr imary  health centrcs are 
hcing converted in to  X - b e d  rural  hocpirals. These are 
t o  he provided wi th  essential diagnostic and therapeutic 
in~trurnenls.  besides the other horpi ta l  prerequisite\. 
I t  is certainly a laudahlc r n w c  I n  t h r  planning itself. 
provision had to  he [made for recurr ins expenditure on 
equipment maintenancc. technicians. c.c.g, p;ipcr. 
X-ray films etc. 

F r o m  a l iumani ter~an angle, the rural  r ich can mahr  
a p i x i t i ~ r  contr ibut ion by donating equipment etc. 
Large unilcrtakingr. irrmpective OF their l o c ~ t i o n  

Table 1.  Suggested equ ipmen t  

30-250 beds 20-1 00 beds 500-1 000 beds 
Name of nstrument Rural hosp~tal Nurs~ng home Urban hosptals 

~ 

Diagnostic X~ ray  u n ~ t  X X X 

Elecrracird~ograph X X X 

Surg~cal diathermy X X X 

Nerve muscle st~mulator X X X 

Foetus mon~tor X optlonal X 

Premature baby n c u b a t o r  X opttonal X 

Ultrason~c therapy u n t  X X X 

Cl lncal  audmmeter X X 

P E  colarlmetei X X X 

Incubator X X X 

Centrifuge X X X 

Resp~ratar X X X 

Card~oscape X X X 

D C .  def~br~llator X optional X 

Pacemaker X optional X 

Electromyograph X X X 

Electroencephalograph p p X 

Flame photometer p X 

Electrophoreses X 

Gas chromatogra~h p X 

Convulsive stimulator p uptional X 

Closed circuit t v .  p X 

lowtherapy unit X X X 

E aerosol unlt X X X 

E sleep therapy unit X X X 

Medical spectrameter optional X 

Nuclear scanner p X 

Renograph p X 

Deep X ~ r a y  un ts  - - p X 

Coba l t~60 umts p X 

Shart~wave diathermy X X X 

Cryoprabe X X 

Fibroscope p -- X 

Electronic cell counter p X 

Autoanalyser p p X 

pH meter -~ p X 

Artificial kidney p p X 

Heartllung machine p p X 

Laser coagulator -- p X 

Ultravioletl~nfrared lamps X X X 
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turban or rural), nou ha\e really uc l l  cquippcd lhaspi- 
1x1s whose hed strengths range from 50 to 200. Volun- 
tary organisations arc alro doing a highly commendable 
job, accounting for about 80000 beds, and remote 
rural areas have benefitted from their service. Highly 
competent specialists from abroad also work in these 
hospitals racrilicing personal comforts. 

Hospitals and nursing homes in major cities, number- 
ing ahout 300, are well equipped besides having the 
senices o f  highly competent specialist<. In  general. 
major hospitals. numbering about 300-500 and having 
bed strengths varying from 500-1000, are rcasanahly 
ucl l  equipped. Practically all the 105 medical colleges 
habe !hospital\ attachrd. Hospit;tls and colleges in the 
~ t a t c  cdpitals arc comparatively hetter equipped than 
those in the interior. Some primtc mcdical colleges ma) 
be eceplions. Collrgcs in States Iikc Ascam, Bihar 
Orrica. Wcst-Bcnpal. Mi~dhya Prade,li xnd Rajasthan 
arc not co uell  equipped cornpal-cil to thwe in Punjab. 
Haryana. Tamilnad and Keraia. Paucity o f  funds is 
the reason. Thc samc applicc to dtstrict lhmpitalc in 
the country. A p o ~ i t i ~ c  and realistic appl-rmch. taking 
dccount of thc lin;~ncial limitations for health carc, h) 
proper \cisntilic planning o f  hospital in\trumentati<,n 
ma) yet lead to hetter carr wing modern resources. 

The 5uccess of wcl i  planned ell'ort mainly re\[\ on 
thc co-ordination hctueen the administrator, medical 
,peciitliit and engineer (full time. part timc or  honorary). 
Equipping a hospital \\ith  essential^ like drugs. surgical 
Instrument\. beds etc.. consumes ;I great ~prupwtiirn ol. 
the funds allotted, and a great amount o f  discretion has 
to hc e~erciced in the proper selection ol' equipment 
u h g  the remaining funds. i t  is always advisable to buy 
from firms which arc well established and value 
customer goodwill. 

Equipping a hospital 
As regards instrumcnts. some can he termed 'absolutely 
essential'. Under th~, category come: (0) diagnostic 
X-ray unit: ( h )  electrocardiograph; (c )  pe. colorimrtrr: 
( d )  incubator; ( r )  centrifuge; ( I )  surgical diathermy: 
(E) srimulators; (h) respirator; ( i )  diathermy, pace- 
maker cardioscopc on a mobile trolley. For any 
hospital. polyc!inic or nursing harnc. irrespective o f  the 
location. the above instruments are basic. 

Cnder the catogory of 'uhef~~l'. come trr) con\ulsive 
\tiniulator (where psychiatric consultancy i s  a\silablc): 
( h )  ultritsonic therapy; (c) clinical audiometer; ( d )  
foctur monitor. (c) premature baby incubator: (1') flame 
nliillornrler: (rJ DH imctcr. District levcl lhosnitals and . . 
ilursing homes can progressi\cly buy the 'useful' 
instruments after the 'essential' ones. Some other 
useful dekices, e.g. an clectroslccp unit, an ion-therapy 
unit. an aerosol unit. a specch-correction unit, ;I 

medical spectrometer and a chromatograph may be 
'optional'. 

M;+jor hospitals with nrurological lhcilitirs may 
purchax reg . .  e.m.g., photic slimulator equipment 
and relevant accessories. Closed-circuit television 
systems are essential for all mcdical colleges, teaching 
hospitals and for medical-rcsearch institutions. The 
remaining equipment cited in the Table 1 may he 
procured by rnaior lhosnitals, dependinn on the rccur- 

necessity as more instruments are obtained. An annually 

recurring amount has to hc slxciiically kept for sparer 
and mamtenance i f  one i i  genuinely intcicsted in 
utilising the equipment. Some spares can hc procured 
along with the instruments and. wherever possible, at 
least two units must he procured by the nursing homes 
end city hospitals. This particularly applies to 'essential' 
and 'useful' instruments whose unit cost is under 
Ks.5 000. At lcast two electrocardiographs are ~needed 
to liave uninterrupted service in any polyclmic or 
nursing home. Although the X-ray unit i s  essential, i t  
may not he practicable to have a standbq unit. Rut 
certain esxntial \pare\ must be kept handy for replace- 
Inent uhcn needed. A planned approach to modernise 
the hospital or nursing-home instrumentation will he 
an  cconornically viable pmpasition. The financial 
rcmurces availahlc, uhcther from government or a 
io lunt i~r)  agency. ha, to be judiciously used 10 probide 
fullest health carc for the patient at rrasonable cost. 

The coct aspect i\ important. The approximate cost 
o f  procurcmcnt of 'cssential' and 'useful' instruments 
comes to ahout Rs.200 000, out of \+hich thr diannost~c 
X-ray unit with ;iccrssories alone consume5 ahout 
R\. 100 000. The urcful life o l  these instruments ranecs . 
from tibe to liftern years. with ucctsional attention for 
rcplaccment of ;I part. Lndcr  prcrent conditions. 
l'retlocnt in\cstrncnt in i n \ t r umrn l~  i b  not po,sible. I t  i s  
advisable to contact a competent hioengincer to advise 
on instrumentation. A group of dedicated engineers 
are available to guidc and ;td\ise, i f  callcd upon to, at 
nominal costs. (They \ri l l not demand professional 
charges o r  consultation fees etc., as in m n e  nursing 
homes!) Onc lhapcs that the medical \pecialists and 
institutions will utilise the services o f  such dedicated 
engineers uho  are intercstcd in health care. 
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lnst itute 
news 

32nd Annual C~nference 
Royal Hotel, Norwich 

April 28th-30th, 1976 

Mcmbcr$hip of conference Ladies programme 

The Confcrcncc is arl-angcil. primarily. k,r memhcrs o f  
thc in~ t i l u t t .  o f  Hospital tngineering. 

'There wi l l  he a Kcgislralion Fee o f  f l 8  lciehtuen 
pounds) permitting allcndancc at the entire Conkrencc. 
with ;L daily fee o f f 9  (nine pounds) al louing allendancc 
a1 the t u o  sessions on any one day and a sessiona fee 
o f  f S  (live pounds) which allous attcndanuc at any  onc  
session. Lunch is included in these lies. 

Vihitori from other societieh and ol-g~nisatienc. and 
from the hospital ccrvicc. arc \icluome 10 altcnd a n )  
becsion o f  thc Conkrrncr .  Kc~ is t ra l i on  fees ss above. 

Payment o f  expense\-Hmpita Scrvicc M c m h c r ~ .  
I n  accordance with the authority given in  Circular 
t I M  (54) 5 5 ,  oficcrs may he granted special leave with 
pay to attend uirnfermces on work \rill1 uh ich they ilrc 
concerned. Trllvclling ;~nd ruhsistence allo\\ancrs at 
the usual ratcs may he paid to oflicers, provided that 
approval to atlend has heen ohtained from the cniploy- 
ing aulhority. 

The conference dinner dance wi l l  he held at the Royal 
Hotel, Norwich on the evening o f  Thursday 29th A p r ~ l .  

A special ladics prograrnmc has been arranged. A n  
introductory 1;idiescolTee party uill he held in  the Royal 
l lo te l  on the first morning of the conference. 

Hotcl  accommodation 
Sprcial arrangement, h;i\c been made with the 
conference hotel, i h r  Royal Hotel, Norwich, i n  regard 
to accommodation for deleptes and wives. 

Tickrtr  lix the Conlcrcncc and lhc conlrrcncr dinner 
dance, mnd regictralion for accommodation at the 
I<ov:d I lotcl .  should he ohtained by annlication to: . . .  
The Secretary. The Institotc o f  Hosp i ld  Fnginccring. 
?l1 La~idnor t  Terrace. Southsca. I i a m n d ~ i r c  PO1 ZRG. 

The following suhjecls uill be cmered. Furlhcr 
details wi l l  he gkcn  in  the next issue of H o i p i l d  
Eng iwwi , !~ ,  

'The use o f  reliability techniques in  the design o f  
medical cnginecring equipment'. 

'Hcalth and Sakty a1 Work Act, 1974'. 
'Economics in  design and operation o f  1hospil;iI 

en~ineering cervices'. 
'The consulling cngincer abroad'. 
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Telephone ampl i f ier  
The NOA amplifier operates from a 
standard long-life battery or from a 
separate plug-in mains power unit. 
It measures 7 - 5 x 7 5 x 5 c m  and is 
housed in a grey and black moulded 
plastic case. A separate volume 

control is fitted to enable everyone 
in the room to join in a telephone 
conversation, if required. 
Hadley Sales Services. 112 Gilbert 
Road. Smethwick, Birmingham 
B 6 6  4PZ. England 

A la rm  ca l l  p o i n t  
The BG20 Slimpoint break-glass 
call point is manufactured to BS 
381 C1537 and wil l  fit any BS 1363 
plaster depth box. I t  is all-metal 

finished in the standard signal red 
and incorporates a check test push. 
Tann Synchronome Ltd., Stirling 
Corner. Borehamwood. Herts., 
England 

Bed  b rochure  
A 4-page colour brochure is 
available describing the Regent '75 
RB multipurpose hospital bed. The 
full range of variakle height and tilt 
positions is clearly shown and 
tabulated, tcgether with other 
features such as the full-width 
bedstripper and epoxy-coated 
chassis etc. A range of accessories 
is also illustrated. 
Elison Hospital Equipment Ltd., 
Wellhead Lane, Perry Barr, 
Birmingham B42 2TD. England 

Bu i ld ing  p ro tec t i on  
Rentokil has introduced a new 
service for facade protection of 
buildings. Designated the MC 55 
service, the process is based on the 
spray application of a titanium- 
based compound. The treatment 
does not trap moisture already 
contained within walls, Impreg- 
nation of walling material to a 
depth of 4-7 mm providing ade- 
quate protection. The MC 55 
solution is colourless and does not 
disfigure kuilding facades. 
Rentokil Ltd.. Felcourf. East 
Grinstead, Sussex, RH19 2JY. 
England 

b.t.u./h) and pressure ranges of 
0 2 0 m .  0.344 and 0.488 Nlrnm' 
(30. 50 and 65 Ib/in2g). The whole 

Pipe coup l ings  
Instant Tee pipe couplings can be 
fitted to new or existing pipework 
without cutting or dismantling. The 
coupling consists of a split alloy ring 
with a Neoprene liner on both halves 

of the boiler shell is lagged with 
mineral wool, wired into position 
and encased in treated sheet-metal 
cladding. The boilers are designed 
to operate at gross thermal effici- 
encies of 80 to 82% on oil or gas 
applications. 
B & E Boilers Ltd.  Easthampstead 
Road. Bracknell, Berks. RG12 1NP. 
England 

of the bore, two  socket screws 
clamp the ring firmly onto the pipe 
at any desired position. Both BSP 
and metric sires are available with 
single or double male or female 
outlets, Instant Tee can be fitted to 
most pipes, such as iron, copper, 
plastic etc. 
Applied Pneumatics Ltd.. Charlton 
Mead Lane. Hoddesdon, Herts. 
EN7 7 OEX. England 

H o t - w a t e r  bo i lers  
B & E boilers have added to their 
existing range of hot-water boilers 
with 15 new sizes from 300 to 
3600 kW (1 020 000 to 12 280 000 

Gauges and o i l  eyes 
A new line of oil eyes and contrast 
sight gauges has been developed 

t y  Vactric Ltd. This range is de- 
signed for superior legibility of 
fluid level, regardless of colouration 
of the liquid used. These gauges 
reflect more than 90% of incident 
light. 
Vactric Central Equipment Ltd.. 
Garth Road, Morden. Surrey, 
England 
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A review of electricity as an aid to medical treatment 

From torpedo to  telemetry by Ph.D..F.lnst.P.,C.Eng..F.I.E.E. D. W. HILL. M.Sc.. 

Once the means of generating first static simple electrostatic generators and then of 
and then current electricity had been simple electromagnetic generators and 
mastered, man was keen to harness the sparking coils to medicine and the growth 
power of electricity as an aid to the of electrical departments in famous teach- 
treatment of a variety of complaints. I t  is ing hospitals. 
fascinating to trace the application of 

Long hcfore it aa,  lpojsible to gcncratc clcctrizity h! 
artificial mean,. the efl'ect, of clcctrical bhocks on man 
urr r  kno\\n as a r e d t  of contacts with clcctric fish. 

The Torpedo or Electric Kay was k n w n  hy at l ca~ t  
the 4th century BC. Plato mcntionr i t  and compare* 
it. itunning elTect uith the etTect on the intellect of 
meeting Socrateb. r i t e  dixxs\es it, ~propcrtic\ 
in more xicntitic t e r m  ;ir does hi, pupil lhcop1~- 
rortur. He recorded that the shock can be conducted 
thl-~~ugli  rod and spcar. Scrihoniu~ I.argu5 ,er\ed a\ 
Suliur Cacur's chief medical ollicer during thc 74 RC 
imarion o f  Britain. On returning to Rome. Scrihonio\ 
bet a private practice and curcd bath Ihcadachc~ 
and gout \i.itli tlie Torpedo. Arthritic patient, wcrc 
taken to a ncuhy beach and placed their feet thc 
Torpedo fihh, thw rccc i \ i~ ig a p~rucr iu l  shock. 

Pliny the Elder ( 2 3  79 A D )  found Ilia1 the To r~vx l , ~  
does good i f  laid obcr the spleen and i s  very I ielphl 
in childbirth. The Greek. Paul of Aegina l050  AD). 
j t a t o  that. in carer o f  hcadilche. Ihe Torpedo fib 
uh rn  applied to the head u l i i l ~ t  still ali\c produce, a 
relief of the pain. probably h) it, peculiar plwpcrly o f  
produci~i; lorpnr from uhcncc tlie fish got its nanic. 

S c i e n t i f i c  i n t e r e s t  
Annthcr electric fish, the Egyptian Electric Callii11. 

\lolill,lo-r,v E l r ~ l i i c i , ~ ,  also arouced scientific intcrcrt 
aftel its discovery hy Adanson in 1756 who compared 
its elli.ct\ with thow of the 1.e)dcn jar. and h o u e d  that 
thc clkct of i t 5  dirchar~e c w l d  be uonduutcd alons ;L 

metal i-cd The i tudy of tlie li-c41ui1tcr Electric Cat- 
fish and tl ir ~a l lu . i t c i  Torpcd~i .~rou\ed g u t  in tcrc~l .  
Their anatnmi ~ ; l r  ,tuilicd hy the Famou, anatonii,t 
John Hunter: Henry C'a\endish huiit a model of the 
Torpedo, and Humplirey Dab). Michael Fuaday and 
others confirmed that the electricity generated by fishc* 
war identical with that produced from inanimate 
wurces. 

Effort\ u e l ~  ,made to dctcrmine the prccire origin 
o f  the diccharge a \  a model for the much smaller 
electric potcnti;~l\ produced by neric and murule 
fihreh. There were ditficult t o  >tudy until scnciti\e 
recording inhtrunient\ had been ile\cloped. Kcyncsl 
showed that an elcctric us1 can, for a pcriod o f ?  3 m\. 

place in x r i c *  a large numhcr of olectl-opiate\ or cell, 
each ha\ing a potential acrov i t  for that period of 
ahout 100 mV. Ihu j  ~ i b i n g  ri*c to ;I peak tollage for 
the uhole lid1 in air of about i i 0  V. 

Thc electric catlirh grout  to mow th;in I m lmg. 
and i t s  clectroplatr\ .ire arranged il l 50-120 p;>rallcl 
columnb u i t h  up to hO(H) ccllr in each column Ir! 
1838, Faracial ehtimatcd ;I ~i i r i l iu t i i  djicliargc from :I!, 
electric f i h  1 0 7  m long at heing at lea,t equal to 
[he cliargc contained in ;I hank of l5  Lcyden-jar 
ca(~;icitor~ containin$ ;I total of .3 XI0 in' o i  gla+ 
coatud on botli ,idr\ and charged to it, ma\inium. 
Thc 1.mccr rcpol-tcd larada>'r lecum dctilonrtrati~m 
o n  ulcctric h11 at the Rohal lnsl~tution on the IXtk 
. Ia t iu i~y 1839. 

A n i m a l  e l e c t r i c i t y  
I.uisi Gal\ant hcgan hi\ \tudie\ on the buhjcct of 

niiinial electricit) in 1780. Wien  periorming crpcil- 
men15 on ner\ou\ c\c~tabilit> in irog.. lhe \au that 
\iolent musclc coiitl-action, could hc ohrencd i f  the 
lumhar ner\eh o f  the flog ucrc toochcd u i th  metal 
imlrumcntj in thc presencr o f  dlbtant electrical di+ 
chargo. Although Ci;ll\ani was telling lhi anatomy 
student, that the nervouc lluid in\ol iei l  uar a~iimal 
electricity. Iir \ha\ not complctel!. \ati\ficd u i l h  thic 
c\planation and helir\cd that lhc had di\co\cred a 
neu pheni,mcnm. 

Originall). G:il\,!ni stuilicd the elli.ct\ of artilicial 
elecuicity on the nencs and muscle\ o f  frogs. Suh- 
rcquentl?. lhc c~pcrmcntud on u;~rm-l>loodril ;inirnalh 
\%illi the natural elc~.tricjt? o f  atmo<pliel-ic discharp,. 
Gal\ani concluded t11:it lii, li.og pi.eparatien ua, an 
clcctric-current meter and the m u ~ t  delicutr electru- 
metcl- yet d ixo\r rcd.  h i e r .  < i i~ l \ani  made lrir faniour 
diicovery that. uhen a copper lhook pierced thc spinal 
cord of a frog and then touched an iron plate on uhich 
thc fro$ was rehlcd. tlierc wcre rtrong muscular con- 
tractiow in tlie irc,~. At l i l n t  GaI\ani helie~cd that the 
metal\ pm\ccsed the property of electrical d idargc .  
hut. soon afterwards. C;dvani uab monply convinced 
of the cxirtence of animal electricity uhich was dis- 
charged h) metallic arch. To collect neu date to uppor t  
hi\ thcor!. C a l \ m i  htudied the properties o f  the 
Torpedo fish. 

D i s c o v e r y  o f  electric b a t t e r i e s  
Galvani t l i~~ught  that. h) connecting tlie nerbe and 

the muscle o f  a frog h) a rnctallic arc emsicling of 
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two dissimilar metals. he had discharged the animal 
electricity in the muscle. The ncnc and musclc were 
analosuc\ to the inner and outer conduclorh of ;i 

Leyden:iar capacilot. Volta (17931 realised that the 
essential requirement for making the rnusclc contract 
was the presence o f  two disimilar nietali joined at 
one end with their free mdi connected to either the 
nerve or muscle and lhiit thc metal combination 
generated a potential. This led li im 10 ihr  construction 
o f  earl? form\ of wet and dry batterie5-voltaic cells. 
Volta wac o f  thc opinion that his pilc of cells was 
basically similar to thc naulml clcctric organ of the 
Torpcda or ~Aectric eel rather than the Leyden jar. 

The \\ord 'clcctricily' ,I\ rcrcr\cd for htatic electri- 
cit) and th~. word '(i;il\iinisn' u i i s  p r o p 0 4  hy van 
Humholdt for direct (continuous1 currcnt. Hum- 
boldt'c fr~em!. a doctor named Griipcngicsscr. referred 
to a pilc o f  voltaic cells as a battcry and employed i t  to 
produce murcular contraction. During thc 10 years 
following (ial\ani's publication of 1791. many sug- 
gestions mere made that galvanism could be used a? a 
criterion of deal11 iince i t  wac 1101 uncommon for 
unconsciou? persons to he buried alivc. Suhscquently, 
evpcrimcnts wcrc pcl-formcd on tlw corpseh 01' lrcrhly 
hanged murderer>. A n  account o f  iuch an expcrimcnt 
performed in 1819 siiyr: 'In the thitd erperimcnt. 
the rupra-orbital ncnc  S touchcd when mery 
muscle in the niurderer'x hce  was thro\\n into learful 
action. The ccene *as hideous several o f  thc sprcla- 
tors left the room. and one  Cicntlcman actually fa~ntcd 
from terror or sicknes'. 

Gal\anic Idircctl currentr ucrc urcd in thc treatment 
of w i n  and \v.rlling f d o u i n g  trauma. \praitr\, Crac- 
turec and dislocalions. lontophorcsic produccd hy 
dircct cui-rent wa\ u x d  in \a r iws  forms o f  therapy h) 
d r i ~ i n g  into the alTeclcil t isurs ion\ iuch ab thohe of 
coppcr. i i l \cr.  nicrciiry. niagnciium. I~thiuni.  quinine 
and iodinr. Hcforc thc ;~d\cnt o f  antibiotic,. tliih 
technique u a j  employed h r  the treatmem o f  ulcers and 
infections. Galvaiiic current interrupted periodically by 
a commutator \\as wed to st~mulate ncne and mucclc. 

Action potentials 
Volta'c conclusi\e demonstration that gal van^ had 

not. a! )ct. discmcrcd animal clcctricity ~ a c  a scvcrc 
bkrw lor Gai\ani. Nt.\t.rtht.lr~i. he persmrrcd in his 
ctudies and shmrcd that muscular contraction could 
in fact he produced without the requirement o f  metallic 
conductors. He held one foot of a frog nerve-muscle 
preparation and swung it co that the \ertcbral column 
and the sciatic nerve touched the muscles of the irthrr 
leg. This cauced the muscles to bigorocisly contract. I t  
i s  now known that it wa\ the injury potential o f  about 
50niV from the bciatic ncnc  which stimulated an 
excitable nerve and thus cauxd a rnuscular comraction. 
Sub~equcntly. Carlo Matteucci showed that the d e w  
lopment of ii transient 'action potential' precedes the 
contraction o f  a skeletal tnusclc. Soon after this. 
the presence of an action potential uas chown in 
both cardiac niuccle and nerve. The delermination o f  
the time course of action potcnti:ils wac made porsihle 
by the u w  o f  the rheotome. Th j i  was a sampling &\ice 
which permitted mcasurcmcnts to hc made \+it11 early 
galvanometers \vlime response timcs too grcal 
for dircct use. 

Galvanometer techniques 
In  1820. Ocrstcd reporled the di\co.ery o f  clcclro- 

magnetism. anil this led hini to dcvclop the tirst sal- 
vanomcterr. I t  \\a\ .John Schwcigger who comlructed 
the l i n t  moiing-coil inctrument and Nobil i ' i IX?Xl. 
a11 Italian physicist, dcvcloped a \emiti\c a5tatic 
gdvanornctcr and comparcd its scn\iti\iiy wilh that 
of thc most 'scnsiti\e gal\anometer' t k n  a~iti lablc, 
Gal\am', preparation ofthc dccapitatcd trunk and hind 
 quarter^ o fa  bkinned fros. It is instructive to recall thal, 
in tlie days before the adwnt cif p o ~ c r f u l  magnet?. 
in order to obtain rutficicnt scnsiti\ity for his animal 
electricity crperimcnth. t m i l  du-Boii Re)niond had 
to wind 3 17 miles of wire for hi5 gi~l\ i~nomcter coil. 

I icinrich Lcnz (01 L r n ~ ' \  l au l  de\eloprd a sep- 
mcnlrd commutator or rl~cotomc iihich could hc 
arranged to winplc a pcriodic wa\cform at knw.n 
p<,ints of thc cyclc anil thus feed a train of pulrer. 
each corrcrpondins lo  the amplitude o f  the wair l ivn;  
;it that point. to a \lowly re\ponding ga1v;inometer. 
Hy plouing the drlleclionc against tlie lime in thc cjcle 
at u hicli the) occurred. the complctc u;i\cforni could he 
rcconstructcd. In 1x68. Bcrnstcin uscd a rhcotome to 
chart the tlmc course ol  the action potenti;il in a ncrvc 
fibre. 

By 1876. thc capillar) clcclromctcl- 1,f Mare)' ;ind 
Lippman and the string gal\anometer of i:intlio\en 
were available u i t l i  a cuficient rensiti\ity and speed 
o f  rcqponsc to rccaril hioelcctric c\unt, dircctl). 
Howc\rr. preceding Eintho\en's htudics of the clccuo- 
cardiogram. Marchand' in 1877 and Fnglemann in 
1878 were ;ihlc to chart the r l rc t ro~ i rd iogra~n ilciiig 
;l rheotomc. 

The use o f  a hallistic pcndulum to determine tlie 
\clocity o f  a huller led Po~iil lct 118441 to the concept 
o f  thc ballistic gal\iinometcr for thc chtimation of 
short-duralion current impuisrs. In  1850. He lmho l t~  
cmploycd a hallislic gal\anonierer to measure the 
cmxiuction velocity of a ncnc irnpulsc and found a 
mran ligure of 30 m c .  

Electrostatic medical techniques 
William Ciilhcrt, physician l o  Queen Elimhcth I, 

had found thal many substances, includine amber. 
when rubbed. possessed the 'amhcr force' and could. 
attract light obiccts, i.e. thcy I u d  become electrified. 
This phcnomcnon led lo thc dcvclopmcnt of bimplr 
li-ictional clcctrostatic gereralors. uhich wcrc often 
used for cntcrtainmcnt purposes. In 1743, Johann 
Krocgcr. plofrssor ofniedicine at Hallc University. was 
ahked by the students. 'What i s  the uiefulnerb of clcc- 
tricity'? Hc rcplicd that, since a use cannot bc lirokcd 
for in theology or jurisprudcnce, there ih oh\iously 
nothing left hut medicine. He prcdictcd Ilia1 the best 
use would be with paralysed limb>. Ciottlieh Krat- 
~enstein. subscqucntly professor of pliycics at Cilpcn- 
hagen Uni~ersity, heard Krucger's lcclure and uhcd 
elecvostatics to enable a man to play the piano with 
two of his fingers that previously had hccn paralysed. 
Thc discovery i n  1745 o f  the Lcyden-jar capacitor 
gabr a considcrahle impetus to electrical rcscarch. 
Denjamin t~rankl in treated a number o f  paralylics 
\\it11 shocks of static clcctricity in Philadclphia hut 
clid not discern any true improvemenl. John Wesky (of 
Methodi~t  fame) nublished his book 'The desideralum' 
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Electromagnetic generators 
:hc name 0 1  Michaul t;ii;ida\ i h  kimou. l i w  l l ~ u  

Fig. 1 Early therapeutic electromagnetic generator 

Fig. 2 Leaflet supplied w i t h  the generator o f  Fig. l 

d~\co \er j  ol' clcctromagnctlu induct~o~i. rsportcd 111 

l . iwwi  in 1831. and Joceph Sa\ton iIX341 i \  crcditcd 
v.ilIi lhc lirsl constructloll of a imating-coil in~lrumcnt 
to generate electricit). t ip .  I \hoi\\ an earl) clectro- 
mcdlcal apparatw \+ill? it handle and scaring I,, rulate 
:I coil hetucen the polcpicccb o i  a l i n r ~ r h o e  magnet. 
the oulput bc~np taken ~ i a  a simple cmntnul;ltor. 
A I, ,~\~ln,il)ng . . . het n i  elrcuodc\ wa< provided: plate 

rlrcrrodr\ ior the d e c  of t l ~ c  fcct: a mcrd comb f o ~ ~  
\tirnulat~ng the hair and X point eleclroile for checking 
that thc ncrru to a lootli ua5 \t1II i i l l \c l i t  wil* h? no 
mean\ unknoun li,r ;i dentiht to cktract the >\ron.c 
tooth!). Tlic iipparatw was recommended lor rlie 
trcatmcnt of a uidc range of diwrdcr? ~nclud~ng 
nenour headache. coldc. ;~\thrna. par:dyhi\ of the arm, 
and palp~tations of thc lhcal-I ( F i g  2 ) .  In 1835, F,I~;KI;I) 
pa\e a course of  14 lcclures on elcclr~cit) to thc mcdical 
htudenr~ o f  St. Geor.ce'r Horpi t i~ l .  Io\eph Hcnr) io f  
inducti~ncc farnc). in I X h  and at lhe request of a medical 
f r w d .  ;iilmini\tered ;l11 induced current to a ~>aticnl 
\\it11 paralyw of rhe nelves of thc face. 

Flectrornagnct~c induction a i m  madc pohh~hlc the 
\parking coil. which %a\ highly dmeloped h) Hcinricli 
RuhmkortY in 1851. Accordinp to Duj;lrdin-Reaurnct7. 
between 1840 and IX50, there wah hardly a phkricia~i 
or horpilel w i t h ~ ~ u t  a n  inductton apparatus. 

The interrupted current output irom an induction 
coil was known ;,c l r a d i c  curlent after Faraday and 
uac employed to procure muscular cantractiun in the 
treatmen1 of mllamrnation o f  librou, t i rwc and 
muscle, accompanied by adhesion, and euudatc. 

I n  1886. Heinrich Hcrtr produccd a hujtained 
o\cillating current and this aroused the interest of 
Telsa, d'Arionval and othcrs. D'Arsonval wah adept 
at physics. physmlogy and medicine and in I892 had 
designed an apparalu, capahle of generating h~pl i -  
frequency currents at sc\cral hundred kilohertz. Hr 
huilt a solenoid large cnouph to 5urround a patient 
(Fig. 31 and connecred thir to hi< high-frequcnc? 
generator. The method was used for thc trcatmcnt of 
diahete?. gout and obejity. Suhsequentlj. capacili\e 
coupling to the paticnr \+a\ cmplo>cd and th i i  led to 
the concept o l  short-have diathermy unit, and the 
~.adiofrcqucncq heating of hod) tissue\ In 1892. 
Oudin dehcrihrd a revmator that could m i w  th~. 
potential of d'Amonial'c high-frequency circuit d11- 
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ciently W that a long brush discharge or cllluvc could he 
produced at its frcc end. Applied directly to the d i l l .  
t h i  brush dixhargc could destroy superficial l isuc.  

The a\a~lahi l i ty in the 20th century of thermionic 
ialbe generator, led to the widespread use of ihort- 

Fig. 3 Coupling for  the treatment of a patie.;t w i t h  
high-frequency currents ( f r om Cumberbatch. 1929) 

Fig. 4 Use o f  a 3-stage amplifier and Braun cath- 
ode-ray oscilloscope for the measurement o f  action 
currents in nerve ( f rom Gasser and Erlanger. 1920) 

uake dialhermy unit, in departmmls o f  phy\ic;ll 
medicine. where faradic stimulation and the mea- 
surement o f  nrTW conduction vclocitich arc regillarly 
pcr lhned.  The dexlopment oS valbel. cathode-ray 
tube5 and eliicient biological amplitiers has led tn 
routine electrophysiologicd rxarnmalions OS palient\. 

Ry 1929.a Dr.  Elkin Curnherhalch. author  of;^ hook 
o n  'Thc csxntialc o f  medical clcctiicity'. dcwrihed 
l h ~ m x f  a\ medical dlicer in charge o l  ihc electrical 
dcparirnent OS St. Rartholomcu'\ lluspital and cwrn- 
iner in medical clccuolog) of thc University of  cam^ 
bridge. On the title page o l  hi, hook on electtomedicine. 
Dr. M. 1.a Rcaumc war proud to dcccrihc lhirnhclf 
;i, a mcdical giiltanist and gratuttow clcctrician to ll iu 
Hlcwrnbhury and Northern Di\pen\i~l-(CS. Rack in 
I XXS.  ;I Dr .  Camphrll hail statcd thai ' l lie emplo-  
melit o f  electricity in medicine and wrgrry lhac nou 
rcachcd that point o f  recognition when no m c d u  
man can be condered a master o f  his ;irt uho rcni;~in\ 
in ipnorancc o f  i t 5  prtnciplcs'. 

Thermionic valves and cathode ray tubes 
Eintho~cn's string eahanomctur had hucn u m l  1 ' 0 s ~  

the recordinp o l  cleclrophyiiolopical cignah hut it 
iras lirnitcd in i t \  sen~itt\ity. Forbcs and Tlialcher 
in 1920 uvxl  a triodc \alvc to drive by K( '  coupli~ig ;I 

,tring gal\anomeler. the amplilirr Iia\ing a pain of 25. 
(iacscr 2nd Nencomel- ( I Y Z I I  cniploycd a single- 
hidcd li iodc ~ a l \ t .  amplilirr coupled to o ,(ring gal- 
\anorneter to tccord physiological acliun currcnl.: in l l ic 
ph~enic ncrvc, whilst Gasrcr and Frlanger in 1920 
uscd an earl) Breun calhodc-ray oscillograph \\it11 a 
3-rtape Iriode )'-amplifier and a motor-driven puten- 
tirmctcr timchaso to study the action currents of ncnc  
(Fig. 4). The) hhowed that the propuyation \elocil? 
In ncr\'c is related to the fibrc diameter and were 
i~wardcil the Nohcl P r i ~ r .  The ure o f  diffcrcnti:il 
;implifiers led l o  the regular recording of electroun- 
cephalogmms, clcctromyograrns and clectrocardiil- 
cram\. 

Following the Second World War. cathode-ra)-luhe 
monitors deleloped Sor radar purpmch hccame corn- 
monpl;~cc in rlectrophy\iology and p,:tient monitoring. 
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Semitivc piesore Il-anducel-S pcrrniltcd \cnour and 
arterial pressure, to be rccordcd o n  ciirect-writing 
~rccorderh u m g  heated stylus. ultra~iolet CV ink,jct 
techniques. 

Lou-grid-current electrometer val\eh alloi\cd the 
pH of blood and otlicr hiolopical lluids to he moni- 
lored u i th  glash elcctl-ode\. the mearurcmcnl o f  in- 
tracellulai- potent~al\ u i th  rn ic rdec tmde~ and tllc 
accurate mciiwrement with i-rlati~ely \i(nplc ap l l :~~ .a t~~\  
of thc do\e of radiation deli~ered h) X-ra? het\. 

T r a n s i s t o r s  a n d  i n t e g r a t e d  c i r c u i t s  
The ad\ent of tl-;in\i\tor\ and intcgralril circuit\ 

I h \  led tcr morc compact cqwprncnt and the u x  of 
r x ~ o  pill\'. rad~otclcrnctr) anil implanted u i tcu i l~.  
c p .  cardiac piiccrnakcrs anil various f n r m  o i  rtinru- 
Ialor. Whcn ;m electrical connccrion lha\ to bc rn;ldc 
directly into a \entriclc o f  t11c Iicart. the need to limit 
m.~in\ lcakagc curlcnt\ to l c i i  than 50 Ihas hccn 
t .ccog~ iml  and p h ~ t ~ i x > l a t o r r  and other  method\ 
to do thw are in common me. Digital tcchniqueh 
liaie led to the wide,prrild i ippl icat i~l l  01 I l lc l l l i~r) 
t)pc mcilIo\cops\ and the incl-cahing u\c OF hot11 
ollline arid online digital computer\. 

l i e l i l - e l k t  transihtors lha\e greatly i m p s o i d  tlie 
input impeda~~cc and in-phax rejection-ratio cliar- 
actcrictich f hioclectric ;~rnpliliers. Nuclear and 
cun\untional hilttcr> prlkuniance has hccn impto\cd 
to ~ i i c  ii longer elkcti\e lifc for implanted circuit\. 
Al l  I,! this i \  a \cry fiir cry from the Torpedo fish of 
the h1cditerrane;in and their early we to cure arlhr i t i \ !  

l \hcn  (;al\ani pohlislied h ~ s  i~ccount\ or animal 
eluctric~l). e r  doctors thought that this new 
clcctr~c imcc might hai r  l ife-w\ing application\. 
In  1899. Prc\oht and Batelli sug~cstcd the u e  o f  clcct- 
ric;il \limulation to re.;liirt a person'\ licarl \\hen 
it stopped bcating. and this \&;I\ made of practical 
u\c h) Bcck anil Rand in 1949. An rlectrocardiogram 
Gin show whether the heart has himply 5topped o r  i h  

m tlic condnion known a, \cntricular fibrillation 
uhere i t  I \  contracting in ;in uncoordinated manner. 
Beck and l<and u~ges ted  thc usc o l  a hricf pulhc 
of I 5 A ;it 110 V. hU H r  applicd via clcctrodes on each 
\ide of thc heart. but Kouiienhn\cn r l  U / . .  rcsuscit;itcd 
cloxd-chesl patienti by using a 4x0 V, h0 Hz currcnt 
for a quarter of a \ccmd. Lown e, U / .  developed the 
concept o i  ;l d.?. delibrillator" in u.liich a higli-voltage 
capacitor ua\  dicchuged \ ia  an inductor acrths the 
patient', chest. This technique ha\ proved \aluable 
in terminating both \entricular and atrial t ihr i l la t im 
I n  the care of atrial fibrillation. the capacitor discharge 
i s  s?nchr<rniserl with the patient's eleclrocardiograph 
so that it occurs during the down ,lope of the K wa\e. 
A discliarre durinn thc T u.a\e i s  likely to thm\r the . 
heart into ventricular fihrilliilion. 

Another much used applicalion o f  alternating currenl 
to the hody ha\ been in the pac\;igc nf mains frequency 
hetueen the templch in the form of eleclroconvulsi\c 
therapy for schirophrcni;~ and depression. 

X r a y s  
On the8th No\crnhcr 1895. Will irlni IRhntgen, profesor 
o i  pli>sics at th t  I!ni\t.rsity of Wiirjhurg in Germany 
l i r i t  discovcrd X rays. Working in ;I darkcncd room 
he r;iu that a p;ipcr coated with harium platinocyanide 

umittcil 3 ~ r ~ ~ . ~ i i s h  light uhcn pl.iued a icu metre, 
distant from a Crookrs' vacuum d~schargr tube uhich 
ULI\ ~omplctely cwered wit11 black ~ l rdhnard .  On 
Iiin\lng hi5 hand between the tuhc and the paper. 
Kcintgcn saw a black shadow c ros  the fluorusccnt 
jul-lace. The Crookes' tube was energised from n 
I<uhmkorf induction coil. Soon dtcru i~r( l \ .  Rontgen 
cubstilutcd a photogriiphic plate krr tlic primitive 
fluore\cent screen a n d  took an X r.1) picture id liis 
u ife'c 1h;lnd. 

The basic mcc11;inim for tlic production o i  X I-;,>\ 
lhuc changed little since RontgcrY\ time. hut the rclinc- 
fncfn o f  thc ro1;iting anode X ra) tube li;ib resulted it, 
tliu pprovisinn of high outputs at high kila\nltage\ for 
radiotherapy applications. A great dcal of engineering 
skill has Sonc into ihcilit;iting complc\ cycloid;tl tmne- 
ments <,l thc X r a y  tube ;ind pl;llc huldcr ul i ich arc 
rcqnired for lumogri~phic techniques. Sinilar con- 
sii1cr;ltions apply to the versatility in positioning lhe 
patient uhich is nccdcd in ncurol-adiograpli) :ind in 
ring table systcrns k,rstomach a n d  houel c\;~niin:ilions. 
The ;idvent o f  tlic image intcnsilicr couplrd the poucr 
d i  trlevisi~rn trchnology to thc X ray magc ;lnd Iiah 
~nilrkcdly ;idvancrd the art of cardiac catheteriratinn 
and ' scrr rn in~ '  procedures genetall). Videofapc al loi i \  
tile recall of dynami~. prcrccdurcs such as miuturit~on 
to be i-cpkiycd fnr suhccquent d~;tgnosis or for tuaching 
~~wpocuh. Online digital computcr~ :Ire tiou being 
clnploycd in cardiac c;ithe:erisatior la1~or;itorirr ior 
the ualculalion of uenticular volumcs. hcgw mid etid- 
diii,td~c prrsurrh and the prcssurc gradient\ ;icrosh 
11eart vdves. 

E l e c t r i c a l  s a f e t y  
Clrnscquent upon the dc\clqmunt o f  c~~mmcrci.tl 
rlcctricit> supplies. the risk i,fdeath from vlcctrocution 
hecilmc significanl and it is i~i tcrci t ing 10 llooh bid o n  
thc arguments for the use o f  the wpporedly more 
da~lgxous dtcrnaling current for the tirbt l e g  rlectrn- 
cutions in America ilX90). Althougli I l i oma\  I ~ . d i m i  
advucatcd the passage of the current li-om hand to 
hand, this was l o u d  to hu less clreclive thiin from head 
to u:~If.. I n  1899 Prevosl anil Eallcll a1 the i!niwr\it) 
oi Gcncv;~ showed t l i ; ~ ~  tlie usual cause of death iron? 

w l t ~ ~ g e  ~ h w k s  wah w i t r i c u l x  fihrillatim." 
I n  recent years much eifnrt lha5 hccn expended 

i rnprw i~ ig  the >t;lnd;ird o l  cr,nctructian of ulcut i- id 
equipment u i t h  uli ich p;iticnls may come into contucl 
in ordcr ta prevent gross clcctrical sliockr f r w ?  occur- 
ring. particul.trly uhcn the patient i\ earthed. fnr 
uxiniple hy means of an rarrhcd cug .  reference 
electrode. I n  sensitive paticnts il hxs h e n  sho\<n Ihat 
currents o f  the ordcr o f  100 p A  at 50 H/. can cause 
venticu1;lr fibrillalion i f  passed il lto the right or lcil 
\'entricie. i\hcreas nore  than 3 mA is riccdcil into an 
atrium. Such ;I microshock can he delivered v ia  a 
vacing electrode or presurc ~ i t h c t c r  locatcd in a 
ventricle. For this reason, leakage currcnts should hc 
reduced to less than 50 /,A at 50 H L  b) thc use of 
'isolated' prcamplificrs and pressure transduucrs. No 
connection made to ;I piilirnt rhnuld he capahle of 
passing a dangerous current into or out from the 
patient. In  the United Kingdom. Ilospital Technical 
Memorandum specifics thc slandard of construction 
required of electrical equipment which can  he connecled 
10 natients. 
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D e f i b r i l l a t o r s  
When <i;d\ani puhlichuil hi\ i i h t  ilucounr\ o f  ;inimal 
clccrric~ty. vxcra l  doclors thouphl that ihis oei* clcctric 
iorce might have l i fe-si~\ inp applic;ition\ Prevail and 
Hatlclli alco publihhcd papers which ulcarl) explain lhc 
powhlc  uscufclcclric deiihri l latori hyruggcst~ripil ic urc 
i ~ i ~ l e c t r i c i i l  s l imulat i~m 10 re5tal.l a pcrscrn'c l i ~ i i r t  \ ihcn 
ir \lopped bcatinp. They carefull? douumcntcd the action 
o f i i . ~ . .  d c a n i l  pul.;c-t?pe\l~i~ck,onanimals. I~he i r i \ o rk  
,l;irled t i i~uivenhinen in  1930 working on the dc\ulop- 
n,el,t ofadcf ihr i l lator for u s e i ~ ~ t h  man. I l e ~ . l r i w l  dd ib-  
ri l l ;~lion i i a s  used irl m;,n h? Heck and Kxni l  in 1949. 
4 n  eluctroc,~rdio~rarn can \hou  i \ I ~ l h e r  ~ h c  I h ~ i ~ r l   hi^> 
,onpl) \toppsd or is i n  thu condl i io~ i  hnoun ;IS w i t r i -  
c u l x  lihril1;~tinn uherc 1 1  i\ conll-acrins in ;in u u -  
c,rdiv,atcd k ~ r h ~ o n .  Rcck ancl Rand \upgc\tcd rhu use o i  
.I hr~cS lpulce o i  I .5 A at l l 0  V 60 111 appicd \i:i 
clccrrodes on c.ich side o f  IIK chest. Ihul K m n ~ c ~ ~ l ~ t , v u n  
C ' /  01. ruiuvitnred clowd-che\t p i \ t ( c ~ ~ i i  hy lhc m e  o f  :I 

480 V h!! H I  cul-rcnl lix O , I c  \. I ;llcr. L t w n  v1 u . "  
developed the uonccpl of Ihc i l c .  dclihrill;iior i n  U lhicll 
.I lh igl~~iol tagc colxci lor \\;IS disch;~rgcd \i;i ; ~ n  inducl in 
.ii.ro\< lhc lpxicnl'\ uhcrt. This trc l i r~iquc Ihs  ;ll\o 
proiud \itlu;\hlc for i h r  raersion o f  atrial t ihr~l l ;~l ion 
d i u n  the d id~a l -g '  i\ s?nchl-oniccd i \ i rh  the c . c g  li, 
occur during 111c donn\lopc o i  the l<-i\a\c o i  the e.Lc.p. 
A i i i~uhi i rge uccurr i i~g during I l ~ e  ' i - i \ ;~ \c  is liable tir 
t h n ~  the lhcol-l in lo i r i c i l  fibrillation. 1'lii.i 
condition ir i;il;!l \+ithin ;i ku iillnutc. a, the Failure 
l o  pump blood b) lhe heart quickly renders the b r i ~ ~ n  
.~no\ic und produce\ irrcvcriihlc hrain damapc. Hence 
lhorpit.il\ habe one or mare d.c, ilelihr~ll;iiorc inrl;lnrl? 
i l l e  for  i .  ,\niltIier m i ~ c l ~  urcd <~ppl ic, i t iw 
O F  main, iruquenc) ;illcrnaliiip curretit 10 the boil? 
h:i\ hvcn u i l h  tlic p;i\\;\gr o fcurre i~t  hrtwcun lhu lumplc\ 
in thc. iorm o f  c l c u t r i ~ u ~ m i u l ~ i v ~  tlicl-,~p? for the rl-uar- 
mcnt o f  ich imphrcn i i~  ;11id dcprcs<i<in. 

Ficld-eficcl Iransislors h a w  revolutionised theuh:irac- 
Ic r is l ic~ o i  dilierential ampl i t icn ibr  uru wi lh phys~o- 
lirgical signals. Nuclc;~r and uanvvnrional h,tltcry 
performance 1h;ir hcen greall) improved l o  extend rhc 
working l i ie o f  implantcil circuil,. The n~ul l ip l ic i t>  o f  
clcclranic cquipmcnl no\+ av.iilahle for uhr i l l  lho\pit:~l~ 
lhtghlights the ~ iccd  for an r l l r c ~ i \ e  maintenance 
orpanisation. A l l  o f  !hi\ is ;I \c ry  i a ~  cl-) i r om rhu 
Iwpcdc  lisli o f  tlic Mediterranean and their ucc rrr curc 
;,l-tliritis, lhc;~dauhc and anal prol;ipsc! 

I \hould l ~ h c  l o  c\prc\b my Ili;ink\ l o  the commitrue 
<,i Ihu I t C  l 'rofs\ional ( i roup on IIK lhl,toi-y o i  iccli- 
nolopy Tot. their encouragemcnl IO 1x11 [hi \  niatcr~i i l  
togcthcr. t lwabclh Allen. Cur;~lor o f  ~ h c  t i u n t r ~ ~ ; l ~ i  
M u x u n i  o f i h c  Royal College dSul.pr.,,~ir ol'Inp1;ind. 
xnd R. C w h  lhc i i  I ha\c klndI> 
pro\ idcd lhelplul reierrnce. 10 the elccrl-ic t i \ h  Sbdnu? 
I.ipht's ' l l l \ t o r i  o f  elcctl-othul-apy' h;(\ proucicd 
n u n ?  ialuahle rele~encer. I I v w l i l  Ilhc 
c h n ~ l c l p c  r n ~ ~ c l i  l i l r ~ c i l  ini~rrrn;ilion l w o i ~ l e < l  
h? Prol',. Hcbel H o l i  itnil I c\lfc <;cddus. 

. .. , , , . . . . . . 
2 Vlil  In. R . :  0 0  l l ~ c  clcc11 ic~ty c\r.iicd h? Ihc mcrc cmn;icl 

/%I % i d .  1x77. 15, p. 5 1  I 
1, I on*. R.. . A h ~ ~ ~ t $ s ~ v c , b ! , ~ ~ . ~ .  R.. ~ I L I  h ~ < , w \ .  J.: ' A  I I C ~  

mclhud Sus icl-mmaung cardiac i ivvl~)ll,nki~. MC ,?V :I 

s)1lchroni\4 c;~p:icilor ~I~\ch.~rge.. J .  .-liii l .  Ihw 
1962. 182, p 5.1s 

7 I I I .  F.:  I hcrrwcc ihc C~IWCI 01 dw lh  lbw 
~ I c ~ t l i c i l )  i l l  the l:ltc ninclccnll~ ccl,!llr). 1li.iIiriii 
l~i.iIriii,~i~iiloiii,ii. I ' )7i  9. X 7  771 
I s .  J I .  I H ,  6 . :  h l clccu~c 
current* iaIl~rll:!tillg iillil till.cc1 CLII!CIII\I. Iiii \ I ( t i .  
S .  R .  l .  19. 545 574 

<l l <W\,  R., , \wR<sI \ , , I~ , \v .  R .  ;md hb18\1\\, l . ..A rncn 
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The only automatic 
fire detectiontkalarm system 

that truly operateson 
TWO WIRESONLY 

and the Health and Safety at Work Act 1974 Larger bat ter~es to order 
AND 25 to 45 SAVING IN Pract~cal ly u n l ~ r n ~ t r d  manual contacts smoke a INSTALLATION COSTS 1 @ and heat detectors 111 any ~ n s t a l a t o t l  sequence 

"atross one pair per zone only" 
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Classified Advertisements 
OFFICIAL APPOINTMENTS 
SITUATIONS VACANT 
COURSES, EQUIPMENT ETC. 

To  place a n  adver t isement  in t h i s  sect ion,  

please w r i t e  or t e l ephone :  

Classi f ied Adver t isement  Depar tment .  HOSPITAL ENGINEERING 
Peter  Peregr inus  Ltd.  

S t a t i o n  House. N igh t i nga le  Road. 

Hi tchin,  Herts.  SG5 l R J ,  Eng land 

Telephone: H i t c h i n  (s.t.d. 0462) 53331, ext .  276 

APPOINTMENTS AND SITUATIONS VACANT 

WORKS STAFF 
for 

SOUTH W E S I  SL KREY 
DISTRICT (X\ER,4l. 

HOSPIT:\I. 

We wish to appoint non thc 
following staff for Pharc I of the 
new District Gencral Hospital (398 
heds) opninl: in 1977, to lbc 
responrihlc to thc Horpilal Enpi- 
neer for implementing the District 
Warkspoliriesforthener hospital: 

ASSISTANT 
HOSPITAL ENGINEER 

engin&rinl: and possess an O \ C  
or quiwlent appnned qualifies- 
lion. 

WORKS ASSISTANT 
(Startin8 salary from are 21 to 25 
and over, an scale £2229-£2862+ 
f 141 Outer London Weighting.) 
:Applicants should be looking for a 
career in hospital engineering and 
either he studling for ONC in 
nwehanical or electrical enpi- 
necring or he willing and ahle to 
do so. 

bor application forms please appl? 
10 Staff Officer. St. Luke's 
Hospital, Guildford. Tel.: Guild- 
fnrd 71122. ext. 469. 

Cloainr date for r e r e i ~ t  of 
tumpl&d applications: 
16 Frhruar) 1976. 

Classif ied adver t isements  

f o r  t h e  nex t  issue o f  

HOSPITAL 
ENGINEERING 

HOSPITAL ENGINEER 
I f 3351 - f 3942  er annum 

I Required for Alton Sub-Group of Hospitals 
in Hampshire. 
You w ~ l l  be responsible to the District 
Enaineer for the effective running of the unit I works department. 
Your duties wil l  include practical and 

pub l ished 5 t h  March,  shou ld  

b e  received n o t  la ter  t h a n  

Monday.  23rd February. 

services andfor co-ordinating the activities 
of the building section. 
If you have already had some managerial 
experience and wish to develop your skills 
and widen your experience, then you are the 
person we are looking for. 
Qualifications required are an engineering 
apprenticeship and an H.N.C., City & Guilds 
or equivalent in engineering. 
For further details phone Mr. Tony Round, 
District Engineer, Basingstoke 25906. 
For jab description and application form please 
contact: Personnel Admn~strator, Personnel Dept.. 

Basmgstoke Dist. Hospital 
Aldermaston Road 
Basingstoke. Hants. 

DEPUTY ENGINEER 
TEHERAN 

To assist rhe Resident Hospital Engineer commission and 
operate, msinrain and co-ordinate all engineering rervicer 
in a new 150 bed horpiral due to open in June 1976. 
The ruccerrful appllcanr will have a broad knowledge of 
M and E rervicer and of hearing and ventilating plants. Hospital 
experience is desirable bur nor essential. 
The appointment i s  for a 2 year period in the first instance. 
renewabie. Fully furmrhed accommodation and air rravei 
will be provided, including mid-term leave of 6 weeks. 
Salary negotiable according to qualificar~onr and experience. 

Please apply with full details of p~eviour career  to 
Mrs. N L Davier 
Llewelvn-Davier Weeks Forer t ie r -Walker  & Bor 
4  it& Square 
London W I P  6JA 
Tel.: 01-387 0541 

Closing dare of applications nor more than 14 days after rhe 
appearance of rhir notice. 

SO1 T H  GI.\\IORG \ \  
11h.41.1'11 4 1  I H O R I I \ '  

ASSISTANT 
ENGINEER 

£3063 - f 3507 

pplicslionr arc imniled for lhr a l ~ n c  
,,St. 

he prrrcm mocintcd nil1 hc rm- 

he posilion uRwr an 811 round 
vperience in ho~pital Eneineering. 
pplitantr must hale hcncd a rrrog- 
ised rpprentirerhip in mcrhanical 
r ~lccfrical engineering and he quali- 
cd i t  Icart to O\C rtandard cur 
:~uivalcnl. 

joh dewriplion and applir~lion 
,rm m;,> he ohrained from: 

hr hrea Engineer 
outh Glamorgan Hratfh afhnr i t !  . . nnerrif) Horpifal of \\ale\ 
lcnth Purh 
'ardif 

~nd should hr rrturned ine taler than 
~r 16th February 1976. 

MISCELLANEOUS 

'IRCV1,AI'ING P1'31PS 2nd 
team Turbines, Complete units, 
leellic and steam, spares and ser- 
ire. T1:HhEY Tt'HBlhES Ltd., 
7 Statirm Rcrad. Harrow. 

'N.: 01.427 1355 and 01-427 3449 
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CLASSIFIED ADVERTlSEMENTS continued from previous page 

APPOINTMENTS AND SITUATIONS VACANT 

Sunderland Area Health Authority 

Hospital Engineer 
We need a good Engineer who wili take charge of the Hor- 
pitais and Health Centres in rhe Northern Sector. which 
will include a 309-bed D~rrr icr  General Hospital. on its 
compler~on in 1977, and who will be bared at the General 
Horpiral. 

Applicants must porrerr an H.N.C. ~n Mechancal or Elec- 
rrtcal Engineering or an eqwvalent quai~fication. plus the 
abilhty ro organire the work of the maintenance team. 

Main rerpanrib#l#t#er include the operation and maintenance 
of all englneerlng and elecrr8ca rervlcer wlthin the Sector. 

Salary scale: L3615-L4140 plus L183 p.a. special rerponrl- 
b ~ r y  payment and 11% of raiary as bonus payment. 

Application form and job description available from the Area 
Personnel Officer. Admln~rrrarive Annex. General Hospital. 
Chester Road. Sunderland. SR4 7TP. 

Completed application forms must be rcturned by t h e  24th 
February. 1976. 

Sex D isc r im ina t i on  A c t  
No appontment advertisement which indicates or can 
reasonably be understood as  indicating an intention to 
d~scrminate on grounds af sex (e.g. by invi t~ng applcations 
only from males or only from females) may be accepted. 
unless 
(1 )  the appointment is for the purpose of a private 

household or 
( 2 )  i t  s i n  busmess employing less than SIX persons or 
(3) 11 is otherw~se excepted from the requirements of the 

Sex Discrimination Act 
A statement must be made at the time the advertisement is 
placed saying which of the exceptions n the Act is 
considered to  apply 

Yorkshire Regional Health Authority 

Operation 
and Maintenance 
t ng I neer £6.1 86-£7,449 

A new post in Estates Management on the substant~ve 
management structure: 

--To provide professlow advice on all aspects of 
engineering maintenance and operation for which The 
R e g m  1s responsible. and for the efficient working of 
the Section. 

T o  monitor professional and technical aspects of  
engineering maintenance and operation undertaken by 
AHA's in  the Regfon. 

T o  prov~de links wl th the DHSS on eng~neering 
aspects of estate management and operation of plant 
and servces. 

Appl icants  m u s t  be cu r ren t l y  emp loyed  by t h e  
N H S  in t h e  U.K. 

Appllcatian farm and further detatls from 
Regional  Admin is t ra tor ,  
Yorksh i re  Regional  Hea l th  Au tho r i t y .  
Park Parade. Har rogate .  Closing date: 27 February 

IEE  Medical electronics volume 2 : monographs 7-12 
edi ted b y  Dr .  D. W. H i l l a n d  Dr .  B. W. Wa tson  

172 pp.. hard covers. six papers, 230 X 150 mm. 
letterpress. ISBN 0 901223 51 4. published 
21st January 1974, UK £650 .  overseas 
(excluding the Americas) € 7 6 0  

Contents :  
M ic roe lec t rodes  and i n p u t  ampl i f iers,  
C. Guld Fundamenta l  proper t ies  o f  
~ h v s i o l o a i c a l  electrodes, W. Greatbatch. 
i ns t rumenta t ion  f o r  electroencephalo- 
araphv, C. D. Binnie. Cardiac pacemakers, 
2. lien& Evoked-reponse audiometry ,  
J. R. Roberts and B. W Watson. Myoe lec t r i c  
cont ro l .  R. N. Scoft, P. A. Parker and V. A. 
Dunfield 
Medical electronicscontinues tof ind an increasing 
acceptance in a wide variety of medical 
disciplines, both in the development of specific 
instrumentation and in clinical applications. 
Each year, a more detailed understanding is 
emerging of how electronic techniques for 
diagnosis, therapy and data reduction can play a 

significant part in both routine medical services 
and research. 
This second volume in the IEE Medical 
Electronics Monographs series provides a 
valuable source of reference material for 
departments in hospitals, medical schools and 
pharmacological-, physiological- and psycho- 
logical-research laboratories. Subjects covered 
range from the design of implanted cardiac pace- 
makers and microelectrodes, and their associated 
am~l i f iers for use in electroohvsiolooical , , ~" -~ 

investigations. to techniques for use in evoked- 
resDonse audiometrv and the use of mvoelectric 
control systems in Gds for the handicabped.   he 
book wil l  be of sreat value to medical doctors. 
life scientists, engineers and physicists who 
wish to add to their knowledge of useful 
techniques. 

Orders, w w i  remittances. should be sent to 
Publication Sales Department, 
Peter Peregrinus Ltd.. 
Station House, Nightingale Road, 
Hitchin, Herts. SG5 1 RJ, England 
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What is 
Scotchtint Film? 

What does 
Scotchtint Film do? 
In summer itcontrolstheuncom- 
fortable heat and damaaino ultm- 

and heating.Additionally itprovideo 
privacy wherereduired. 

Why use 
Scotchtint Film? 

lion in room teiperature of up to20 
degrees F. Conversely, in the winter 
months the excellent insulation 
charaCter8stlCs of ScotchtintFilm 
can provide up to 15% heatconrer- 
vatlonof heat lossthrough the 
windo~s.Overal1 it reduces thecort 

mean ravings in heating orair 
conditioning costs. Working 
~ ~ n d i t i o n ~ a r e i m ~ r o v e d , o u t p u t  
increaser and staff are happier. 
Why not make lifealittle more 
comfortable for yourself. Complete 
and return the couoon for more 

ofair-conditioning, refrigeration details. 
3M and Scotchtint are trade marks of 3M ComOanY 

. NAME 

: COMPANY 

: ADDRESS 

TEL 

Berkeley lnvicta (UK) Ltd. a i : 701-723 Sidcup Road, London. SE93AOTel :Ol -857 5544 
: ~ondan .Manchester. Glasgow. Newcastle Cologne - Milan Rotterdam : ...................................................... 

REGULATIONS 
FOR THE 
ELECTRICAL EQU 
FOR BUILDINGS 
There regulations (formerly the  'W i r i ng  ruler'), which 
have been published by the  IEE since 1882, are effectively 
the  UK national code fo r  t he  safety o f  electrical inrtal-  
lationr, specially f rom fire and shock, i n  and around 
building generally. 

They are recognised i n  the  statutory Electr ic i ty Supply 
Regulations 1937, as fulfi l l ing t l l e  requirements o f  there 
regulationr for canrumerr' inrtallationr. They supplement 
there and other  statutory regulat ionr by prescribing, i n  
detail, methods (not  necerrarlly t he  on ly  methods) o f  
complying w i t h  the  statutory regulations. 

vi  + 224pp.. 14th edition.1966, repr in ted in metr ic  units 
incorporat ing amendments 1974, 63 

Inquiries, orders and remittoncer should be renr to: 

P u b l i c a t i o n  Sales D e p a r t m e n t ,  IEE. S t a t i o n  House ,  
N i g h t i n g a l e  Road. H i t c h i n ,  H e r t r . S G 5  iRJ, Eng land  

Index to 
Advertisers 
Anglo-Swedish Electric Welding Co. Ltd ............. 22 

Berkeley lnvicta (UK) Lt 2 

Capecraft Ltd. 2 

Chloride Standby Systems Ltd. .................................... 22 

Classified Advertisements .............................. 30 & 31 

Electronic Alarms Ltd. 

G E C Diesels Ltd 

Manlove Tullis Group Lt 

N a t i o n a l  Coal Board 

...................................................... Tann Synchronome Ltd. 2 

Chas. F. Thackray Ltd. cover 4 

Please mention 'Hospital Engineering' 
when replying to advertisers 

- 
Printedin Englandby C.  F.  H o d g r o n  & S o n  Limited, 50 H o l l o w a y  Road. London N7 8JL 
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How to skate round the trickv 
problem of rising heating cods. 

The big problem on heating iscost. 1 
High fuel prices.lnefTicient boilerson 

their last legs.1nsufficicnt facts on new 
techniques.Wastcd energy. i I 

They all add up to money down the 
drain.Wasted resources that could bring a I 

company to its knees. 
Now is the time to find a new way 

~ 
l 

around things. 
For instance.what are the latest facts 

on fuel? How will prices move?Are there 
i 

any availability and delivery problems? 
What about new equipment? 

What is it like nowadays'? What does it 
' 
l 

cost and how do you pay for it? What is 
delivery lilte? 

The questions arc complex.But there 
is one simple answer. 

1 
You can get all the help you need 

through the free technical service provided 
by the National Coal Board and your ~ 
Industrial Fuel Distributor.Theylve a stack 
of information on solid heating fucls.They 
know all about the latest equipment and 
techniques. Sound,objective advice that 
will help you make the most efficient use of 
your fuel. 

Just ring 01-235 2020, ext.290 or 
contact your Industrial Fuel Distributor. 

NCB Technical Service 
Save your energy-leave it to us. 

m mu? 1s crnmon sew. 



look very much 
the same 

but... 
The larcsl range of Tnacuay adomat c n gn spew  a,roc avcs .nc utllng 

Porous -oad Downuard Dlsp acement. Rapla Cool ng F.JIOS ana 
Lanoralory Jnlts ncorporate many Jn qLe feat-res ana Jser ocneflts 

AI mouelb ricorporate me A ~ t o c  am steam sea ed s l~d  ng aoor wn cn can 
onlv oe onenea when tne cnamber is a! almosohcr c oressLre Tn~s s an 

Inherant safety feature which eliminates the necessity ior complex pressure 
locking dev~ces and thus reduces maintenance requirements. 

The Porous Load autoclave incorporates a highly efficient alr removal stage. 
with a unique partial pressure air detection system. This system will 

automatically cancel the cycle and interlock the door controls should 
residual air produce adverse sterilizing conditions. 

Thackray autoclaves. all of which conform to BS 3970 and HTM 10. are 
available in a ranae of standard chamber sizes. These are designed to take 
full 10.15,21 and-28 cu f t  loads even Wing Into account the $ace usually 

lost due to load~ng arrangements 

In order to ensure that your Thackray autoclave will always give you the best 
results. we ooerate an after sales service that is second to none. This 

Inc -oes srandaia serv cc calls, planneo preventwe rnalntenance contracts. 
and a 24 hoLr emergency serv ce wn cn operates 365 aays a year 

For further information, please contact: 
Chas. F. Thackray Limited. Head Office: PO. Box 171, Parkstreet, Leeds LS1 1RQ England. 

Autoclam is a registered trade mark of Chas. F. Thackray Limited 


