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Fig. I: The MIE'CotpnEx'General Anasthesia Unit
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6 CO MP R EX ' GEN ER AL AN AES THES IA UN IT
( rrc . r)

The MIE'Contpnex'General Artiesthesia Unit has b een designed in c ollab oratior.r u ith m any
of the leading anrc sthetists of Great B ritairr as a ( otnprehett.y it,e apparatlls to r.neet ev ery leq u ire-
m ent for general inhalation anresthesia. O u r aim has b een to produ c e an apparatu s, w ith easily
ac c essib le c ontrols, olsim ple design and rob u st c onstru c tion, u ,hic h w itl giv e long and trou b le-
lree serv ic e in the b u sy theatre oI a large hospital.

Many of the indiv idu al c om ponents ol the 'Colrpnrx' hav e already prov ed their u ,orth- as
one exam ple, the MIE Closed Circ u it Unit, rv hic h w e m ight j u stifiab ly c laim to b e the c hoic e
of leading antesthetists in all parts of the w orld.

The ac c u rac y arrd reliab ility ol rotarreters hav ing b een prov ed du ring ntany y ears' L rse, MIE
Indiv idu ally Calib rated R otam eters are fitted to the 'CoMpr{ Ex'.

The B lood P ressu re Apparatu s and the Em er- eenc y S u c tion S y stern w ill b e u 'elc om ed, not only
b y the anesthetist b u t also b y the su rgeon.

The indiv idu al c ontrols and c irc u its o{ 'the'Cou pnnx' Unit are desc rib ed in the fb llori ing pages.

THE CAB IN ET
S ee Fig. I

The c ab inet of the'Cou pR rr' Unit is ol u nob tru siv e nrodern design, sm ooth externally , rl.,ith
spec ial m ou ldings to ob v iate du st- traps and fac ilitate c leaning. It is c onstru c ted of du ralu m in, for
lightness and strength, and finished in li,c ht - q reen, ether- resistant stov e enarlel.

All exposed m elal parts are heav ily c hrorniu n't plated.
The tab le top inc orporates an instru r.nent tray ( 1 5)and a spec ialfi'arne ( 1 6 ) to hold aniesthetic

rec ord c ards.
All the c ontrols are grou ped on one panel in the front of the Unit.
The c ab inet is n.tt'rt- tnted on fb u r easy - ru nrring b all- b earing c astors ( l7 ) ot'the latest 'anti- sttrtic '

1 y pe.
The ov erall dim ensions of the 'CoMpnrx' l- Irrit are:-

Height 3 ir.7 lin.
W idth 2 ft. 1 in.
D epth 1 lt. l0in,
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THE CO N TR O L P AN EL

All the gas c ontrols of the 'Cou pR rx' are assem b led rv ith their respec tir.e c y linder c ontents
gau ges on one c onv eniently plac ed c ontrol panel. The c ontrols. from left to right, are:-

O xy gen c ontrol ( 7 ) for inflating the c u ff of the B lood P ressu re Apparatu s ( 2 1 ).

Fou r'u ltra- fine'c ontrols for oxy gen( 2 2 ), c arb on dioxide ( 2 3 ). c y c lopropane ( 2 4 ), and nitrou s
oxide ( 2 5), w hic h operate their respec tiv e rotam eters. Ab ov e eac h ol the c ontrol k nob s is the
relev ant c y linder c ontents gau ge ( 2 6 .2 7 ,2 8 and 2 9 ).The oxy gen gau ge rec ords the c ontents olthe
ru nning oxy gen c y linder only . B elow the m ain oxy gen c ontrol is a lu rther c y linder c ontents gau ge
( 3 1 )w hic h rec ords the re.sellc oxy gen su pply . It w illb e apprec iated that w hile the ory gen gau - ses

are ac c u rate. in that they w ill fall steadily as the c y linders are exhau sted, the gau ges for c arb on
4
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dioxide, c y c lopropane, and nitrou s oxide are only approxim ate gu ides and w ill show 'fu ll' u ntil
the c y linders are alm ost em pty and then fall lairly rapidly .

The right- hand c ontrol ( 3 0) operates the inj ec tor su c tion sy stem . The oxy gen su pply fb r this
c om es tiom a separate c y linder w hose c ontents gau ge is situ ated on the b ac k panel ( 3 7 ) b elow the
su c tion gau ge ( 3 6 ).

MER CUR IAL B L O O D P R ES S UR E AP P AR ATUS ( 2 ,)
( D r.T. M. W illiam s' S phy gntom anom eter Cu ff Infiator)

The c ontrol ( 7 ) is c alib rated in o",n 0,.".i"tir1 1 "- . right for inflation of the c u ff and to the
left for deflation. In u se, the c ontrol shou ld b e tu rned b ac k slow ly ab ou t half a tu rn after inflation
ofthe c u ffso as to ob tain a c onstant reading.

The m erc u ry c olu m n is fitted w ith a ratc het attac hm ent w hic h enab les it to b e raised or low ered
at w ill.

The B lood P ressu re Apparatu s is operated from the ru nning oxy gen c y linder.

R O TAMETER S ( ,)

The b ank of fb u r R otam eters prov ide fb r the ac c u rate rec ordirrg ot'all gas flow s. They are
c alib rated as lollorv s :-

O xy gen in l00c c . div isions 0 2 ,000c c . per nrirru rr- -
Carb on D ioxide in l00c c . div isions 0 2 ,000c c . per lrirru tc
( - y c loprol'ranc in 50c c . div isiorrs 50 7 50c c . 1 'rer rnirrrrtc

N itrou s O xic lc rn 1 .000c c . dirisions 1 f3 3 0... 1 'rel nrirru rc
( l t0 litres)

The c alib rations oleac h rolanreter tu b e are in the sam e c olou r as the c orresponding'u ltra- fine'
c ontrol.

W ide- b ore b y - pass c ontrols for oxy gen ( 3 4 ) and nitrou s oxide ( 3 5) prov ide for an intntediale
llow of these gases w hic h is independent olthe flow in the rotam eter tu b es,

GR AD O L IS ER Ether ( r) and Chloroform /Trilene ( ] ) V AP O R IS ER S

The sim ple and effic ier,t Gradolisers are fitted to the R otarneter u nit b y m eans of tapered ntou r.rts.
They prov ide an extrem ely sm ooth applic ation of v apou r, the strength of w hic h m ay b e c or- rtrolled
initially b y rreans olthe lev er ( 1 0) operating the dru m . The v apou r c onc entration c an b e inc reased
b y depressing the plu nger ( 1 I ) w hic h c au ses the gases to b u b b le throu gh the liq u id instead of
b low ing ov er the su rfac e.

5
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The G radoliser bottles (6 ) are remo'u,ed by unscreu'ing and lowering through the aperture irl the
cabinet top. They are then accessiblc through the doors in the rear of the cabinet (F ig. lX).

EMERG ENCY SUCTION SY STEM

The suction apparatLls works of 'l'its ou'n ittdependent ox y gen circuit. The colttrol (3 0) nlay bc

locked in the 'on' position by turning it to the right. The degree olsuction is recorded by the gauge

(3 6 )on the back panel. The suction bottle (3 8 ) and tubing u'ith the universal suction handle and

end (51). u,hich arc illr-rstrated in the ri'orking position, tray be swlulg back into a recess in the

cabinet r,r'hen t.tot in use.

It is ir-lportaut to ensure that the suction bottle (3 8 ) is screu'ed tightly into positiort as, obviously ,
any leak r,r,ill lessen the ef lrciency of the sy stem. Cork washers are provided to rnaintain a -uas-tight
j oint betu,een bottlc and tnount.

MIE CLOSED CIRCUIT AB SORB ER UNIT 1A;

The MIE Closed Circuit Unit tbr the Carbon Diox ide Absorption Technique is housed in thc
cr-rpboard in the lront of the'CoupREX'. It may be operated f rorn either of tr't'o positions, drawn
lorwardoltheball-bearingrunners(4 1)tillclearoltheslidingdoors(18 )(F ig. l)orr.t-tot-ttltedot.t
top ol the cabinet by engaging the carr (53 ) in one ol the recessions of the mout.ttilrg rod (4 0).

In either position the unit can be raised or lou'ered on the rnounting rod (4 0) so that the re-

breathing bag (3 9 ) is alway s conveniently placed f or aniesthetists operatin-s the controlled
respiration technique.

The aclvantages o[ 'closed circuit aniesthesia nray be summarised as f ollor.t's:-'-
H eat conserr atiort
Water conservation
Reduction in surgical shock
I mproved ether vaporisation
Control of aniesthesia
More nornral respiratiort
Economy of aniesthetic -eas consuntplion

-l-ire MIE Cllosed Circuit Unit is of tl-re circle ty pe. It proricles lbr thrcc positiorts of 'control:-
(a) To-and-f lro breathing on one tuhe riith no r.alres in opcratiotr (F ig. lV )
(b) Circle breathing u'ithout soda lime
(c) Circle breathing u'ith soda lime (F i-s. V )

Thus betrveen (b) and (c) l,ary iug amoLlnts olcarbon diox ide can bc retained in the circuit.
ln el'ery instance the ether r aporiser ( l2 ) is sitr-rated in a to-and-l-ro ; -rosit ion. This ether r a poliser'

is a special leature of the absorber. lt is of the surf ace ty pe and is placed betu'een tlte ntoirt body q/

6
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tha u b .sorb er u nd the reb reothing b ag so that the req u ired proportion of the reb reathed gases is
passedov erthesu rfac eoftheetherin b othphasesof respiration.Thedru m c ontrol( 8)isplac ed
at the top olthe v aporiser. A high c or- rc entration of ether v apou r, w arm ed b y inspiration and the
c hem ic al reac tiot'r of the soda lim e, m ay b e b L rilt L rp in a v ery short tim e. The ether v aporiser rney
b e u sed either du ring or after indu c tion. Anesthetists w ho prefer to follow their u su al indu c tion
tec hniq u e need not b ring any part olthe Ab sorb er into ac tion u ntil the patient has reac hed the
desired depth of anz esthesia. The ether Gradoliser ( 2 ) m ay first b e u sed in the u su al w ay and thc
Ab sorb er pr- rt into c irc r- rit aflterw ards, su pply ing any additional c onc entratiorr o1 'ether fi- om the
v aporiser ( 1 2 ).

The soda lim e c anister ( 52 ) is of the pattern originally designed b y D r. Connell, and has a
c apac ity of 1 lb . It is instantly detac hab le. Tu ,o c anisters rlay b e su pplied to perm it 'resting' the
soda lirne. Fig. V show s the flow of gases w hen the apparatu s is in u se as a c irc u it ab sorb er. W herr
the c ontrol ( 50) is rotated to the'O P EN ' setting, the direc tiona[ flow is as in Fig. IV . ( The direc -

1 I
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tiopal v alv e B , b eing inoperativ e at this setting, has b eett olttitted ll- onl the diagrartl and the soda

lirre c anister is ot- tt of c irc u it).
The Magill Flexib le'Y ' P iec e ( 6 8) inc orporates arl expilatory v alv e ( 7 1 ) and an inlet f'eed tL rb e

( 7 0) b y rv hic h all fresh gases are addeC to the c irc u it.
The direc tional v alv es ( 1 3 and l4 ) rv hic h c ontrol the c irc u lation ol'the gases are ertrenrely light

in ac tion. They are situ ated in the rnain b ody ol the u nit. glass c ov ers perllitting their ac tion to b e

k ept u nder direc t ob serr atiott.
L ab oratory tests hav e dem onstrated the extrem ely 1 ow resistanc e of the MIE Closed Circ u it

Unit- less than I inc h of w aler.

MAGIL L R EB R EATHIN G ATTACHMEN T 1 51

S ee Fig. Itr

W henthc MlEClosedCirc L ritUnitisrrotu sed,theMagill R eb reathingAttac hntentisc onnec ted
to rhe Cardiffsrv iv el Unit ( 3 3 ) in plac e of the Feed Tu b e ( 7 0) olthe Closed Circ u it Unit.

8
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GAS CY L IN D ER S

S ev en Gas Cy linders are fitted in rec esses at b oth sides of the c ab inet. O n the left- hand side
( look ing from the front of the Unit) are, from left to right ( Fig. V I):_

O ne 6 6 - ga1 1 on O xy gen c y linder ty peT ( 4 4 ) w hic h operates the Em ergenc y S u c tion S y stem . This
c y linder shou ld b e tu rned on at the c om m enc em ent of ev ery c ase so that su c tion m ay b e
im m ediately av ailab le in an em ergenc y .

9
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Trv o 6 6 - - eallon O xy gen c y linders ty pe 7 , c learly rrark ed R UN N IN G ( 4 2 )and R ES ER V E ( 4 3 ).
In order to rraintain a fu ll reserv e c y linder, lhe ru rrning c y linder ol1 .t'shou ld b e tu rned on at
the b eginning of a c ase. I/'b orh c .t'lintler.s u ra pu t itr c it't'u it tlte.r v ill e.tltu u st lltettr.selv a,s togetlrc r.
Em pt.r c .t'linders.shou ltl b e tu rned off ittttttetliu tel)'or dec u trtittg w ill oc c u r.
O ne 50- gallon Cy c lopropane c y linder ( 4 5).

O n the right- hand side are, fron- r left to ri- sht ( Fig. V II):-
O ne 2 lb . Carb on D ioxide c y linder ty pe 7 ( 4 6 ).
Tw o 2 O 0- gallon N itrou s O xide c y linders ( 4 7 and 4 S )- here again. it is adv isab le to u se one
c y linderatatim e.k eepingtheotherinreserv e. Etttpry r'.y 'lirtc lers,shou lc l b etu rnedo.fJ 'itrtntediatell,
to c n,oic l c lec anring.
All c y linder y ok es ( 54 ), w hic h are fitted rv ith non- retu rn v alv es, are c learly nTark ed. The

c y linder k ey s ( 55) prov ided c an also b e u sed for tightening the gland nu ts if a leak oc c u rs a1 the
spindle. W hen fitting c y linders. ensu re that the c y linder ou tlet is loc ated sq u arely to the f ac e olthe
hb re w asher b efore c lam pir- rg firn- rly into position b y rneans of the thu m b sc rerv ( 56 ). S pare fib re
rv ashers are su pplied w ith the L rnit.

Y ok es to ac c oll.tntodate An- reric an or Continental ty pe c y linders c an b e fitted i[ 'req u ired.
N on- ilrterc lrangeab le pipe- line attac hm ents c an b e su pplieC to s1 - rc c ial order.

S ER V ICIN G THE AP P AR ATUS

The'Cc lu pnrx'has b een desi- q ned to redu c e nrainteu anc e tim e and c ost to tire rery u rinintu rtt
all gas regu lators are totally enc losed; silv er- soldered c opper piping is u seC for all interior

c onnec tiorts. thu s av oiding the c onstant replac em ent of rr"rb b er parts; and all c om ponent
assem b lies, rotar.neter b ank , Gradolisers, etc ., c an b e sim ply rer.nov ed and replac ed. lt rv ill, of
c oL lrse, b e apprec iated that serv ic ing c an b est b e c arried ou t in ou r ow rr rv ork shops b y ou r ow t.t

trained personnel. It is realised, how ev er, that this is not alu ,ay s possib le and so a su lt.tlttary of
essc ntial serv ic ing points is giv en b elolv .

r. R otam eter B ank ( ,)

The R otam eter Tu b es m u st b e c leaned from tim e to tim e. The need - u enerally b ec otles apparellt
w hen the b ob b ins fail to rotate or tend to stic k in one position.

R ernov e the fou r k nu rled c aps ( 4 9 ) and their r.r,ashers and u ithdrau 'the tu b es front the ltloL lnt-
ing. Clean the tu b es and b ob b ins w ith ether, ensu ring that nc rt only the fins b u t also the insides
of the b ob b ins are fiee of du st. D o not w ipe w ith a c lotl- r as sm all partic les of c loth tend to adhere
and im pede the rv ork ing ol the b ob b in. W hen replac irrg, rnak e c ertain that the rotam eter tu b es
are r- rpright. This c an b e c hec k ed b y passing gas throu gh the sy stem and seeing that the b ob b in
rotates freely at all flow rates.

l0
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z. B y -Pass Controls ( 3 4 c\ 3 5)

These must be kept lubricated. Re-
n-rove the controls by unscrewing the
Iocking nut at the rear olthe housing.
When ref ittirrg. ensure that the aper-
ture ir.r the control which corresponds
to the by -pass tube is not obstructed
rvith grease

3 . G radoliser Ether ( 2 ) and
Chlorof orm/Trilene ( I )

V aporisers

Af ier sonte use, the drun.rs u ill drv oil
and require regreasing. To do this the
conrplete rotanleter-G radoliser as-
sembly ntust be rer.noved by unscreu-
ing the three hex agonal nuts (9 ) u,hich
hold the assembly mounr (3 2 ). These
rluts are easily reached through the
doors at the back of the cabinet (F ig.
IX).

Unscrew the controls (l0) and
caref ully withdrau, each drurr with
the loref inger. Regrease u,ith the
lubricant provided and replace. Re-
move the plr:ngers (l I) by loosening
the small krrurled nuts. Rewind the
packing with lubricant and replace the plungers.

When replacing the assen,bly ensure that allthe parts are securely f itted into position. Cl.reck
f or leakage by passing gas through the rotameters and G radolisers (which must be in the ,OF F ,
position at the time of blocking the Cardif f Swivel Unit (3 3 ). If there is no leakage the rotameter
bobbins will f all to the bottom of the tubes as pressure builds up.

4 . MIE Closed Circuit Unit l+ )

(a) Erher V upori.ser (12 )
The drum requires periodical lr-rbricalion. Remove by unscrewing the srltrll knurlecl scre\\, (7 2 )

and uithdratvitl-u drum by nteans o1'the control (8 ). Regrease rvith the special Iubricapt ancl
replace, securin_ e by the knurled screrv (7 2 ).

lt
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( b ) S or/a L inte C.otttrol ( 50)
The dru nt req u ires periodic al lu b ric ation. R en.rov e the snrall sc lc ri ( 6 5) sitL rirtec l b eloq ,thc

c c 'rntrol ( 50), w ithdraw the dru m , regrease w ith the lr- rb ric ant prov ided. rind rc plac e, sc c u ring it
b y nreans ,',t tn. t.,- su , ( 6 5).
( c ) D irec tiorru l V u ly a,s ( 1 3 & l4 )

These are easily rentov ed b y u rrsc reu 'ing the donred hoL rsing. The- v - shoL rlc l b e ren.rored apc l
dried alter ev ery c ase. W hen replac ing the dom ed hou sin- es. sc reu , thenr ri- rht honre arrd c hec k
tb r leak a- se b y fillin- e the reb reathing b ag ( 3 9 ), b lank in- s c ff ou rlers ( 1 9 and 2 0). and apply in- u
presslrre to the b ag ( 3 9 ).

i\:, aD 1 - $ { E

5. Gas R egu lators ( L ow P ressu re) ( tg, t.t, 6 o, 6 r & e z )
If a leak age of gas is notic ed from the esc ape holes in the ou ter c asings ol these regu lators, it
indic ates that the ru b b er b ellow s need replac ing. A serv ic e exc hange sy stem is in operation. The
t2

r Fig. IX
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parts in question tvill be supplied inrmediately on receipt ol a request quotin_ u the above ref -erence
nurrbers.

Thesc low 1-rressurc t'csulators arc set to an outlct pressure ol'5 lb. pe r squarc ipch.

6 . G as Regulator (H igh Pressure) (e 3 )

This regLrlator. rvhich operates the E,nrergency Suction Sy stent, has an outlet pressure ol- 6 0 lb.
per square inch. The bLrtterf ly setting screw (6 4 ) is locked into position and should not be touched.
As no rubber is used in the construction of this regulator, it rvill operate f or very long periods
without attention.

A service ex change sy stenr is opelatecl under relerence (6 3 ).

.COMPREX' G ENERAL ANAESTH ESIA UNIT

The 'CovpRL.x ' G eneral Aniesthesia Unit consists of two separate pieces of apparatus. F irst.
the two G radoliser V aporiser Units lor chlorolornt/Trilene (3 ) and ether (2 ), a reservoir bag,
breathing tube. ex piratory valve and mask, f orming a semi-closed sy stem and -eenerally ret-erred
to as a Magill Rebreathin-s Attachment (5). Secondly , there is the MtE Closed Circuit Absorber
Unit (4 ), with its own vaporiser (12 ), breathing tubes, etc. The Rotameters (1) are used with
either the closed (4 ) or semi-closed (5) sy stem. Additional iterns olequipment such as a Mercurial
B lood Pressure Apparatus (2 1)and Ernergency Suction Apparatus (3 0) are also f ltted.

When using the apparatus the sy stem selected is f irst connected to the Rotameters (l), f luid
agents are added to the G radoliser V aporiser bottles (3 ) and (2 ) as required, and a charge of
soda lirne placed in the canister (52 ) iithe absorption method is to be employ ed. The cy linders
(4 2 .4 4 ,4 5,4 6 ,4 7 ), which have previously been connected to the apparatus, are then turned on
and the 'ultra-f lne' controls (2 2 ,2 3 ,2 1,2 5) checked to see that they are f ully turned on. A suitable
sized f acepiece is selected and connected to the apparatus which is now ready f or use.

Let us suppose it is desired to use the Magill Rebreathing Attachment (5) to anrcsthetise a
patient with gas, ox y gen and ether. The patient will have had suitable pre-medication an hour
bef brehl nd. Anresthesia rnay be induced with an intravenous barbiturate, the method prelerred
by most patients. Suitable f lows of gas and ox y gen are then turned on and the mask applied to
the patient's lace. The mask may be secured to the f ace, if desired, with a harness designed f or
this purpose. The introduction olether to the sy stem can be made very gradual by j udicious use
of the G radoliser V aporiser Unit (2 ). The lever (10) def lects more or less of the f resh gases through

t3
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tl-re bottle and the plunger (11) lurther modif ies the concentration olether by causing the gases
to either blow over or bubble through the ether.

The Magill Ex piratory V alvc (6 7 ) is adj Lrstablc and tlre anrr)unt ol'rcbrcathirrg is a lunctiou of '
the tension on the valve sprin-u in conj unction with the gas f lo\\, rate.

If it is desired to use a Closed Circuit the Absorber Unit (4 ) is connected ar (3 3 ). When the
Canister (52 ) is f illed with soda lime it should be shaken and blo*n through to remove dust ancl
sotre l0 cc. oIwater added to the charge bef bre the canister is connected to the apparatgs.

SLritable gas f low's are turned on (2 2 ,2 3 ,2 4 .2 5) and the rnask applied 1o rhe patient's llcc ns
in the semi-closed technique above.

An airtight f it at the mask is essential and it u,ill be f ound that the MIE F lex ible .y ' piece (6 g)
is a great assistance in ensurirrg this. It is usual to leave an ex piratory valve open lor a short tirre
and when it is decided to close the circuit it must be renrembered that thereare tu,o such erpir.ar.rry
valves. one on the Absorber (6 9 ) and the other on the F lex ible,y ' piece (7 1).

The Soda Lime Control (50) should be turned on when the circuit is closed to avoid an accumu-
lation of carbon diox ide. Most anrcsthetists do not use intermediary positions of the Soda Lime
Corrtrol (50), havin-s it turned 'f ull on' or .of f '.

G as f lorvs are now readj usted. A basic f low of ox y gen will be reqr,rired throughor-rt the
aneesthetic to replace that metabolised. Other agents are added until a suf f iciently deep plane ol
aniesthesia has been obtained and then turned of f . Small quantities will have to be added f rom
time to time to make up lor leaks and other losses.

Thef oregoitlggivesanoutlineof then-rodeof operation. Itwill of coursebeappreciateclthat
no instruction ol this ty pe can replace ex perience gained by working with the apparatus under
the guidance of a skilled anresthetist.

MAI)I.. IN f N(; I ANI)
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