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his note reporto the results of wak being omrried cut, for the
Foactary Departoent of the [dnistzy of Lebour erd liationel 3srvice on tho
deweloprent of a pothod of testing exploatrotors.

tne typo of Anstrucnt mas used in the Srnvestigution, This Anstowmmt
weasres 4o Sncroose of temperatiro vhen the flmwmeble sbmogphere 19 Durmned
on o heated plating: f1lament Poming cone orn o« a Vhoststone's brilfce cirouds,

[

A comparison of ods deteotar units supplisd with two sxplosimolord and
uaing pentane/sir mizturce showed that tho instausent resdinge cbisined st
fivst wvere close to or gresfer than the actual concoatraldens, the rogyiza
being 1insar throughcut the working renge < conesntraticns,

Chemioa) egeing teats and other usages have shown thad chomon An the
scnsdtivity of the doteoblir wnit ocour, and roadiigs obtadand with (ko
oers appesved to Y dopendent to a certeln oxtend wpoa thy pand
Meatory of tho dotoctor. Hectricel heating of the dotocvar amempwd (& kavy
the offect off incraasing tiw dotector sensitivity.

- “x .

In tests with various flemmnble mixtures the dAlforcnesa betwsoen ¢he
indicated end actusl congentrations verided with tho flmmabla camstituond. .
Satisfactoay Andicatioml of flemsabilily woro obipimed with wixtures odntodning
pstane, bangenc, hesens, ethyl alccbol, diothyd clize and coal ¢no. Hotkyl
etlyyl kotone gove rdafings which wore much lower (hon tho actuad concendrations
toas:d, and no conuictent results could be cuitained vith cixtuwrce coptedndng
acetons or omyl acatate,

1t is omaldersd that tho instruzgat jmoavifes a saidisfagtory corndng of
the existmmoe of possibly flemmable conomirations of o muadeor of poes ond
vapours, but, becuusse of tho vardetion of the readings with dffurent solvents
it ocould not be used for precise nessurencnt of the canpgentrelion of a vapour
for shich 1t bhad not been calibruted,

The instruaent could not bo uasd for aceiond ar exyl acetete,

It ia suggusted that the rod werning bend on the inddcotar diel be
sxtended to cover & lower concmatraticn ¢han the existing (0 por comt of the
Jowar flammeble limit, This vould provide a safeguend against inadequate
sanpling in compartmenta ghere pockats of hichor omecntrations sdght bo missad,
and also would oover the use of the instrunesnt for vapours which give low
readings, .

It i» aiso suggcatel that a labzl on tho inotrumant shouldd stats tho typeas
of vapour for which it is suitable,

#ilo No, F,1000/4/8(D) Fire iesearch Statien;
: Dereldn Wood,
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fizne t0 the atmosphere ocutspide the instrumant when
mdxztiros, In addition, ﬂxmiamlyacantyiniom
behaviowr of aiffarent eolvendn with these instrunme
tmamczm Irgpector of the Fectory Dej

vhlsh depandn for its cporetion om ths hsat Aeeclopod
of tho flaamable coastituons t::f the atmesplare (Yype {
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Ths use of flammble liquids and wrpours requires that there ghould

D 2 mothnd of detarmindng whether the otnoontretions are sulfidiently high
to cause a fire ar explesicn hasaxd, Instnseente {(explosdmetors) have bem
designed therefore to coasure the omcmtratiomoftlmncw.pun'a ond {0
indicato whothsr the atwosphere is fliwssble,
$ndicots or mpasure the taxdc hnanrd, %iﬂ&dﬁwtnmtahm]ﬂgﬂve
valid resdings for a large munmber of [aces and vapours, be porisble, and

gultadble f'or use by unskilled operstore, bGame of $hoe physical propertiosn
oconmonly chosen for pespurenent arei=

hoat produosd by combuetion f the flimmable vapom'/m m.txture,
changs in volww of the ailxtuxrs o cowbustion,

thenml conductivity,
rofregtive index,

veloddty of stund in ths misture,

They do not, 1mcarsar‘¢,ly,

Thare are no existing standards of porformence of thoss Anstrunants
and tbs mly officlal testa pads are Jor enguring that they 4o not proyagate

o yralidnaey vork has bean;-

aad in Jloemoble
m obout the relaetive

Far theps rsasons
& the WUndetxy
¢f iobour zzd Netiomal Oeorvice amdeed the Joint Pre ‘-"iwsarch gandrotion
tu coarry out work on wplosimetors in ader to find the Muitations of
the instrumonts and to provide infamation for uge in efvdsing users on
the mpct zuitable dnptrument for ¢theisr partiqulsr roguiposents,

hde ruport desaribes inveatications cn che typo f omplosimetar,

a.ouual mabumm
Bbc'fﬂ;.

{#) & ceamerlom 02 two betobea of Sotocios wWiits end tvo instrusonts
to Sotesning wurlaticms caong Chen,

{2) o stuly of the elfeots of repceted wse in pehtane mixturas and

> CS Cloehrior?, oo

g of

tl:olwm

(3) & cospardacs of %he babaviouwr o tw Angtrwmcat du otoosphercs
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ol esvmody wsed solvants ond olso

o0 colrent ebsorpticn Dy i bompling e

;4,15 einaml aenndo 2dlvents waeg wzeds oo nieo!ml, un sster,
e Lolimes, $oo saturated aMohotie WEoeSa A @ mntiu
256 1 bilew Givap Qotadio of thoes colveabsn,
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Betadls of egonic solvmts used

fyeical conptontn
(1) S¢S E ¢} ] (8 (6) (7 (8)
: : R 3 Hagt
) iomers : developed
£laryna- in. oo
Solvent | Monufacturer| Boiling yonge | Moleculsr | Denndty | blAty Loot of | bustion of
l o velcht | of liquid, limit ;cmm-stion 100 1itzes
. g/ o6 BT cant cal/g ml dowar
; b_, ' flazsahlse
| t volume | ddmdt
! : ' ' ot svure
| ! : | ! It cad
i |
! i * '
n-Fentano May & Baker. 3240 B . 0.65 1.5 | 833 . 56
Bemgemo | " " " 79.E2 Y & 08 Toh | 782 49
n-Hezane , Capel, Lur= | ' B
less and , ;
leonard ! I 86 . 066 Te2 93 53
Acstono Yoy & Daker, ‘k9'* u.lamm ;
betveen ‘ )
L 55e5-565 1 63 . GE0 0 3.0 1 27 50
Ethyl Mietillers X ' ‘
alcohol o, o= A1 0-79 be3 338 63
Ayl iay & Ealkeer, (K95, aiatids | |
agotate : l ixtreen ) ~
. Po120-15 130 088 19 1083 52
Ddethyl : ]
other nowoon 5he0-35+0 . b | 0.72 19 52 55
Mothyl . 1K95, dlstils i i
ethyl butuesn ! !
ketoae To-01 72 TR I R 1 552 ui
1 i :

B values Cor tho lover fleamabllity Medts wore tolion fyom Lowasd, I, 7. and

Joues, G, UV, f&mAts of Momaabllit,s of Copus rd Vogours®, Mlletin S03, Burcen o ldncs,
The eoald gep used in thesa itesfy was {.e...c.n E!irec'bly Zron the tumm
maopdy. "iw resulte of o chemical enalyaio of this goo ulq'_; a, Do ond
Vheolor goo analyods cypperetus cye glven bolow in Doble 2,
Table 2

lnadyods of coal (po vz

. ¥
Qonsditucnt | Cuvhs | Dwouroted | Uxgygon) (Gris | iydogen | coturadod Hitrosen
' Glereldy | bpdocartons EoIGe hydreearbons|
o l |
nceninLiia : |
oo Uy wling 29 Ged fe2 £5.0 1343 %44 Bely
S S e s e 5 N

Vi Qowes ond wper flemanbility Jdmdts o tho goo Lo vertderlly uiaed
£icre z.mpa{;ticn in vy, carben dimde frod oie, uracuved dn e Aoead
el Jonca otonllerd agparatus, oro 52 and 350 jor oomt Ly voltme respectively,
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“he Instiummnts exasined voro two Thdol 2 explesineters memractured
Ly the [dno Cofety Applisncea Co, 14d,, GClangew, Each ingtmument v
supplicd with thres doteotor unita, e sample Yo be tested is drzwm over
& hoated plotimm Cllaxnt (iu tho detector widt) vhlch fazms one exp o
o baloncad ukoatstone'n bridgo. tombustion coours at the surfecs of the
fllenmt producing o riss in femparatine with a dmsepucht inwooase in tie
elestzioal resintency of the filement, o bhrlidge ia ¢herohy unnalenced
0 an extent vidch in o msasre of the comeamtration cf Jlesmoble vanour.
in the atmosphero baing tested, The remltant curront s weoasured Uy a
milliometer, She nilideniceter Qiel in ¢alibraield to pive tle vepour
cancontration es a perocnvege of the laver flemabls lindt, o acl a3 o
worning devico, the &iel froa (O per cext wwmrds, Is colomed ed,
Invarporatss A the fnotrunoni are inlet arf cutlet flone arrestors fox
moventing Jlane peapagation (vaa the detector ualt; o rubbor agplewior
b drews ths sumple far tcot through the instrunment at a rate conirollad
by & flow regulating orilice leoated in the aspirator btuldb coupling, The
filomont ie lweted by an cicectric owrrant drawp {rom dry todderies Lut 4n
ths yresont warkz twe 2 v. 20 AL eecomulaetors oonnacted in paraldel to o
variable potenticmater were used in oxdar to evoid corplications duo to
battery daterioration, A ddagrem of the olectyical ciyaudt and 21or graten
of ths explosingtor sre siven in Firure 1,

“ha trincddple of operation o the instmuments is that equal volumes of
rerier Mmit concentraticns of a nunber of vapcurs profuoe similer quantities
of hent on combustion {sce Table 1 colum 8), 2nd therefore poduce similer
risos in taspareture of o filspent upm vhich the vepons are buant,

o mrincipad function of the lnptmument is o rdve o warndng of the
presomoe of dangeazons concontrations of flammollao vapours or gases, &g
neagsuramant of the procisse cancentration is Iees important, 1t is, hovewvasr,
essantinl that ihe instnment should not indicate a ocincentration lowe than
tho actual walue, Por acaxate work it wouid b nscevsssry % calibaente the

instrunont in ths vapour in which it la To bo used,

Hixturen of adr and vopowr vare pronared by o batch wethod. 1t wms
aimpler ol cogder to operctes than coutinuocus {lor methoda beocuse af the
sanll amoimts of Mlguid roguired to be evuporated,

Tho apporatus used is shom in Fdguro 2, A 20 pellon (H1 1litre)
opan ended dxrun ogutained a fromevark supporting a sheet of shsorbent psper
and veo sealed acrone tiw top by o thin gheet of either jpolythenc, cellophans
or aluminiunm foil (00013, Q0010 end 0+0U25 in, thickness reapectivaly),
Thin cover alao provided a safety vent in the event of o explosicn ocowring
if mixtuces above the lowor flemmable linit woexv belng exomined, The alumintun
foil was used o those vapours Widah atiagsed or permsated through the other
ocovering anterislns, A oeesured quantity of sclvont wos &ropped iYxom a
moroburetto tlxough & tabs Lu the side of tho drum er to the eboorboent papar,
The voluns of liquid ¢to be eveparated could be msasured to 001 ml vhich wae
elwnys leso then 1 per cent of the total voluus roguived, The lnlet tubo was
then plugied and the solvent eveporeted eithsr YWy rocking the &un and thevehy
cauming the peper and supporting Sxremevork to swing fram aldo to side ineddo
the drum, or, as in later {eatn, by opareting an elecirlenlly driven fan
installed in the drun, After thoroush e o, e mompling line of the
oexplooimotar vas connected to tho tubs in thoe olde of tbhe drum, ond ssmplen
for test viere withdrmm by opevation of the axplosimeter agpirator bduld,
Each teat rocuired the passcge tlwough the instrument of apyrosimatedy 025
Utre of the v pour rdxture se that witlArawing, EwS-lie Jor test had Jittle
e®feot on the preescre in the contalner, ond cmsgguently on the noss rats
af flov through the explosineter, becruse off the large volume of gas fran
which the samples weze tolen,
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In the tests carried cut with ooal gra/air mixtires, the mixtures
were prapared YWy wator displacoment of a meamued voluae of ooad ges
from an aspirator into the twanty gallon open ended dru used previoasly.
The mixtures wore micchanicolly stirred bafors samples worw withdrosm for

EEMoD3

n-rantane 15 usod es the standard vepour by tho melors Coxr the
caliblration of i, 3,A. sxplosimotors end wan therefwmre used for this work,

PRPCRMAICE OF RS DRYBSNORS

Thres detector units oupplied with etoh of two Hodel 2 K B,A
explosingters were oompared using pentang/elr nixtures at fax cmwntmtiom.
Fer ench detocter undt tloce nixtm'es were mrepared at each conomtration,
the mean of tlwo explosimster readings cbtained cie showmn plotted ogalnst the
actual oonoentretions in Pigwre J. One detecter wnidt (lio, 2) was later
testad in gzvater detail to eatablish whether thero was a direct roparticmality
botween the instrunent readings ard tho actual concontrations througshout tho
woaeking ronge. Tis results ars given in Flgwo 4.

AGEING G DEFVECTORS

The effeot of prolongen iilsment heoting of 8 dsteoter undi in odr was
studled Yy applying a potential difference of O*69 wolts correspomdiing to
oparatica 4in an 80 per cent lower (lamaahle limit pentans/cir wmixturo.
Perdodically, the doteotor (3. 5; was comnoected to the uxplociuoter md the
roedings cdtalned with pentane nixiures of 79 par cont o the lossr limdt
conoentration were compared with those from an untreated dotector (lio. 1),
This latter scrved as a mossuro of tho effect of chemioal geing by pe=mtans,
singe it wos usod for tlese meamuensnts only, %he results of both those
invoatigetions ere shown in Pigure 5,

PROGCRMNICE VITH OTHIR COLLW SULTEMRS AND OUAL G20

Concurrently vdth the againg expardents, one detector wndt (Lo, 2)
vas used for ommparing tho perfarmance of the oxmleosimetar with tle solvents

.showm in Teble 1, viz, bonzene, lwxane, acotons, othyl aleohonl, eyl acstoto,

dlethyl ethor and metiyl ethyl ketone, and with ocol ges, Teats vere mede
with 106, 79, 53 and 26 per oent uixturea, in trdplicete with pentane, hexano,
bongens, industrial methylated spiriis, in Aupilcats with cocl fas, ond single
detarminations with ether end methyl ethyl ketone, The reaulfs aro given in
Table 5 and Figure 6,

SOINBENT ABSORFZTICH DY SAMPLLIG LIXY

(ualitative tests ware mede an the sbsarption of solvents Yty the
oxplosizetar ecampling line, dgmples of 100 por cent lower ldmit concentration
vare drawn through the asmpling ldne for two mimutes, and the lino wen tien
flushed with alr for helf o minute, After leaving for a further tvo mimutes
tho aspirator Luld was again operated and the meximun explosineter reading
noted, The results are given in Tablo 3.

Table 3
Absorption of vapour iy sampding line

Y
| I ) ~...-_.s._a-,—~.‘~¢v'-.- wc.wu.-. - :—o—a".-—u-.ut-lua- ..d ’

Maxdzun reading (as per cont lowexr limdt)
Baterial
1Tuntone Bengenoe
| 5oft rubber 10 28 _ ;
Tolytheno 5 2ty S
Zhiownl {ss m;pylied) i 5 {7 J b

§°u w“‘m:um s»r;mm:‘sﬁ f.u ﬁt""‘{" a. LoLPNE T O .hm, v-, u. ,&c,,.,» i (J t,,.g p. u}-lf, & 5
PR T TR A s ]
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In the coperison of the three detactor undts supplied with each of
ths tr0 explosimeteors using stoandard psntans/air mixtures, the resdings
obtained at firet with the three detectors of me explosdweter agreod
vary alosely with the actual cancentraticns of the mixtures, wherves the
resdinga obtainsd at first with tho secas] batah of dotectors supplied
with the sscond axplosimotes were all high (ses Tabdle ) below),

Table &
The camperison of deteotor units

Hean oxplositotsr readings in pentens/adr
nixtures
{por oent of lawer fismmable lindt)

At At At At
106 9 53 26
par ont | per oent | por oont | per asmt
1 BTN e, 53 25
1 2 100 8o 55 25
5 112 79 55 26
, & >112 | 95 67 g
2 5 >112 99 &9 36
6 >112 102 72 33

J

The results cbtainod ty intorchanging the detector vmits, instruncnts ond
aspirater ulba confirmed that the diiferences in the resdings vere dus
to dAffergnces in the detector umits,

About five pgucasen of the agpdrator correspomiivg to a total flow
of about 250 ml, in ebout ;: minuto, produced & gteady darisction of' the
indfoatm roedlo which wus usintained by centinued aspiration,

Prolonged slectrical heating of a detzcler Pi1-< = (o, 37 in adr
far 350 hours eoducsd ixreguler chonges in the semsitiviiy & e dotector,
giving instrunont readings higher than the acoundl concentrations of the '
pentana/ads rdxtiures tosted (soc Pigwe 6),

chamnzoe in dstootor sonadtivity ware slsoe odoerved with the detoctor
(170, 1) thich was Topeatodly nsed for méssuring pentang/clr mixtures bad
shdch wen no% cubjactod to clectrical besting in {he intervening poariods.
Tho dwxatlon of coch ef tho tegts was ¢ Mttle unle: two ninutes, inclusive
of the time teken to set tho merv of the lastrument, Ivo tosts woro .aarried
out at each conoemtraticn ch ssparately mopered mixtures, sevoral hours
clopead betwemn cach palr of tests, Inddlally there wes a ries in semsitivity,
after which thero wna a sudden fall and the ssmeitivity rotwrmed (o aroumd 4ts
Initinl value, . ‘

PIRURIAHCE WITH CTHER CORMLLT S(LViNZ3 AND OUAL Gad

Caxpaxisona were made betweon a munbzr of vapow:s and gancs uedng
dotector Mo, 2, Tho resulto arc given in Tabls 5,
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Durdng thocoe testa 4t wes fomd ¢hat tho acasitivity f tha dolosw
£Acment chenged frvopalarly when ehodmd in pextamo/cde ointures, =
comeo@ceen, the conndddvity {o pentane won chodtod rogalordys e somnits
of tho cheds expardmento ore included in Tabla & torpthcr with tho oofn
ropulits,. Tho Alffarcacss botwean cotimld and iAnmifcatodd ccoosrxatlons
azrreased ao perecntages of the actusl conomtratiann, worce obiainsd fren
the cumves of Plguore 6.

Tablo §
Yeon explovimeter Zrloadnstor secding
readings for Xeerage for PO pox cont
actual concantre~ | devletion of | pentany/odr nistus,
Solvent o | dene, For cent | explosineter Por osgt levior
gas lczor flaamablo readingm flomable 14mdd
1mit Ter cont
o Rotual
concentration
106 P53 26 ; nfare ueo | Altar wee
|
Suncene D132 1100 73 | 37 +32 | - 89
liaxano 109 | 85|58 | 27 + 6 , Ly 88
Industrinl l
Hethylated
Spdrita 101 ; 8015, | 19 -4 1 88 o084
Dlethyl
ether 10 | 6150 | 24 0 , 92 88
Kathyl
ethyl .
Eetone 701 5313 | 13 -36 cé 86
Coal gas® |\142 58y | 31k +22 ] 680 i a3
Pz | i 1

¥rctual concentrations of coal gas examined were 100, 75, 50, 25 pm-
lower flommable limdt, :

With benssna/edr nixturcs tho inotmesent reudings wore about 32 pexr
cent kigh and with hexong/eir sdxtiros the reafinge wore obout 6 perr cent

The oomosntrations of the mixtures viih industrisl nethylated splrits
were caloulated sgauning the solvent to be pure othyl alochol, She
reafings wexre about &4 por et lew, Tixrce tosts were mads wilth pure 2§
alachol whdch showed no deviation, Infuatrisl metiylated updrits and Y

are thun ressonably comparedble, The resuits far coal gas/atr
ware sbout 22 per high, ietlyl ethyl ketone gawe oungiotent
roadingn about 56 par cent low, :

and anyl acctate alfected the semaltivity of

the filansat, In the firgt sardes of teats wmade with other, txdplicato
end 79 per cent actual congemtyution,

ol the roadings obtained vere 10 amd 76 per omnt, At 53 per oemt
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iz aeotone woo tootal ovary reeding obindn-d with eny mixtuzo wan
eduoys lons than tho proocddng recding, The rodimgn deoreroed with ths
menbar of roedingn ond also with the s botueon mucsassdvo tonto vhon
meze than oo ropding vos rado from the ocae bateh of mintwee, ID
seczcd poordble that the vapour was leaking thwough the cover af the dvum,
whathor polythons ar collophone, but a drop in the roedingn was found
uhsn 70 Grime were used, cover to cover; to rofluee lenliago, oxd alod
wiacn alumindys foll covers wore used, It wns therofors condluded tlet
acetons vapouy was reduding the cemadtivity of tie Pilement. bWhum Cestcd
in penteno 4% gave e low reeding, btut after o fou mimtes uss in poward
the ordginal sensdtivity was restored,

. With anyl ecotate, tho highoat reading obtninsd from & 108 per comd
tdxture vas 15 per oont,

“eets showed that colvent absorption on the inalde woll o the
ocmpldng Mne does ocowr (Table 3), This action vwas specifie, four exmyplo
it wags found that bengene was absorbod nore froely on the Thiokel cmgpling
1ine supplied than an a plisllar tube of polythens, whortas the roverse wao
obtained with pentore, It is therofars neceaacry to flush ocut the
ompiing line with adxr after wmaldng a ¢eot, and algo it shouwld be fiushed
bofore uaing the ingtrvment,

SUrdARY D CULCLUSIES

Trvo ingtiume»ts =ith two datchen of thoee detzctor filaments in oach
heve bsem ansminoed. with one batcoh of Zilsmments oll the resdingy wers
hizhar than the actual concentration, leodings frem the other batoh
differed by about 3 por oont frem the sctupl cemeentration, in /4 tacto
cut of 12 the readings were low, in 3 testa thsy were Mdgh and in 5 {footo
thoy wvare ocorrsot, Shore vas thns a notable ddiffexrcnss botwoen ths two
batchos of filacents, Tho exror in this Inptanco was in a faverwahlo
directlia:, bt conceivably other balclws could be fn orres An an unlowowrablo
vy,

Tho ponsitdvity of the detevior fllamcat ohenges with age, Ono 2lement
of the firet batch, heated in sir, for 50 howrn guve a very hidgh ruedlng of
106 por comt in & 79 par oent pentens/alr mixtre, After 100 hours the
rcodings deercased slightly but after 350 haurs the vesding was still oyor
100 por oomt, Tho changes were orratio,

Anothor dctioctor was uced only in pentapns/eir miztures and wes inttially
coxyect in o T per cent mixture, The readings ingressed irregulardy with
ths mmber of Goterminations mrds and renched & wmexdlounm of 92 per owat oftex
50 doterminaticns had boen made, thon fadl, wnd after 60 determdnationo the
roedings ware wiihin ebout & per cent of the actuval voncentration,

DifYerent vepowrs moduced differonut msﬂin?, The higheot pepitive
devintion vas showm by bonsere (39 s osnt hMph), coal gan woo 22 por cend
kigh an? hexens wao 6 psr cumt high, Resdingn whith pemtans, industrial
nothylated gpdxit end disthyl cther ware cloge to tlw zotunl coneonisations
and wethyl sthyl ketone gave resdings about 36 per wnt oo, Fo cwmaintons
readingn were obtained with acstone or amyl acetate,

Bthar, aoctono apd amyl acetate all effeotcd tho fllamand, Aftar
moing in agatons tho sencitivity was restered Uy hoatdng thy fllsneni dn
pantons vopour,

The mnjority of the readings obteined ware thms near to ar cbove tho
agtunl congentration azd for all the vepowrn exeopt acstenc ond emyl acsote
tho Anotrumomt could bo uscd uith confidenice to inflonte the preacnos oF
hagexous cmounts of vopmy, nith ragard to methyl ethyl ketono, ¢he low

obladncd cuggest that 4t would b edvenlagomis to oxtend the red
vorrdng ca tho dicl to & lowcr figwro, Thirty par cant would include tho
50 por eant oonoontimtian of modhyl ethyl hotone, The asbonolon of the rod
veandng area would aloe be névanbtagooun whon canmpling tonks o aoppaxtaento
thco poctets of different concentration can exdot ap it would Bo a nafoguard
agndust nsdequate campling vhoye posmidle yockets of higher covemitzatien
could bo overlocked,

~ /s
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wf

he rincipls of approximetely oqual guantities of Moet baing
wtymm:mmmmmmhmmmt

irstruuent to B¢ used ans a warning devico but 4t doos not pmmdt
the fnstrument to Lo usod univermally for precise mwasurement of vapours
for whioh it hes not been calilwwted,

It hem bean notdcsd thnt the oole (V) instrunant carries a warvdng
dabol omwarning i6s uso in certaln wopours and there is also a acte in
the finstruction boak atating that the oadidretion covers the potroleum
growp of hydrocsrbons and correstion curves are roguired for other vapoure.
The KX, 5,A. instyruncnt garrdies no labol and the inptructicn dodk wmrns
anly agadnat ita use for high bolling eolvenie in ovens vhore condensation
could occur An the sampling tube, It is supgested thet the instrument
should carry & varning labol stating the vogoura for which it 1s suitablo
and aleo recomwmending the user to conenlt the mamufhcturer before using it
in other vapours,

The podsoning of the {dlament by scetne and agyl acetatc Indicates
that the embustion fypo of instrument msy not be sultabls for than end
possdbly 8 different type of instrumnt would be preferable,

S AGHONLIDGZEHT
as J, S, Hall assigted with the exparimental work.
REFITONCE

1, HACLE, R, J. Dst, Keot. togrs (1948) 95 imrt II 288,
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