
ReS3arch :j'evel-)pmo:itE:s'lablisiinotit,

British-4L.iericanTobacco Co.Ltd.,,
3OLri"L,L.Ipfoll.

Z7th 1,.arch,1958.
(amended Zlst Tuly.,195,0,)

K-MFL41-rICALCIGAr?ZrrE Sl-;Drij:,G.

A numder of different types of cigarette smol--ingnacILines
are used for the production of smoke condensables.

11,&: D. Establishment, Southampton:

At p,-ea-3nt,the machine used is the I. T. Co. Autos;aoi@.or
described by Iles and Sharman (J.Appl.Ciiem.,1957, 334-337).

This macidlieoperates under conditions of cotistant.,but
adjustable, puff volume, the -,)r--ss=-eboing variable over a puff and
beini-!determined partly by the cam sl-iapennd partly by the ci_-arette
charac'ueriaties. The dural.,i-onof the r)uffis @r@13.ydependent on
the c.= operatine the bellows and on th; sp6ad of rotation of the
main shaft, which also controls the frequency of puff. The latter
par-amters am fixed at a 2 sec. puff, taken 4 times a minute. it
is not easy to modify those para.-3etersand would mean the citanging
of the gear box and the provision of now cams. -Lhe puff volume
can be varied over t!iom-i@ 1U-30 -.d.

Smokine conditions on tIUs machine ar--therefore s-t-,tndardisedat
a t)Uffof 15 ml. volumia and 2 see. durat@-on,,tal-on4 'linesa minute.

Smoke is collected by electrostatic precipitation, using a 7 Kv.
discharg*.. Cold traps may, if mquired, be interoused betweqn the
cie,aretteand 'Lltieelectrostatic precipitator. A @lue-pri-itof these
tr--nsis at'z-lached. They are filled with &lass FensL-ahelices, moistoned

wit@ etherp and im-tersedin Dewar flasks filled with dr7 ice/acetone
mixture.

In view of the inflexibility of the i.@r.Co.Autoomoker, a new
pattern smo-'-.ing--iachinehas been designed at 9@ & D. .4;. This has been
built ard at present is undereoin(:trial to discover the weak points in
the de3ien.

Briefly, it consists of a a!-,iglebellowo omr,,tting 12 times a
minute which can be connected in turn to6 smoking channels throug'iia
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rotax-ivalvo)rotatingtwice a minute tuiddriven, througha 6:1 reduction
ge.ar,by the main slwxt. In tl.Lisway, each ali.-L-,inelis coniiected
twice a minute to the bellows. The profileand duralionof the
puff is controlledbr the shape of the rin.-lectm operal.ingthe
bellowsand this may be readilychanged. The volume of the puff is
easily 4tered by moving the fulcrum of the lever and c.-Mfollower
w[iiehis attac;iedto the bellows.

Provision in maclefor pressure recording on ca::h
OLchannel. l@rmeans of a second r uarr rilve, synchronised w4.tlithj

other.valvo, ozichpressur-3point can be ct-)zlnectedL-i tuxm with a
pressure me.*-s,,tringhead. Tentatively, t;ds is to be an indtiefance
tn)e prernin@otraroducer, the output of wILich:xlybe fed to a recorder
or a ca'Lhodera7 oscilloscope with camora, enabling instantmeous
maasurement of the pressure changes.

TLts, too,,will therefor-- be a niacidneoperating at fixed
volume. Provision has 1)eenmade for eitlierelectrostatic
precipitation of s!-.iok-aor for colleclic)nin ,icoll ti-ipor ',*orboth
in either or-ler. The smoke collection units ai-3dosignf@dto stand
above the autoomoker and will be connected to t!iesue,@ionports by
flexibletubing.

It is intendedthat this -.1ac.iinewill be operated to CIvo a
35 ml. puff of 2 secondsduration, twice a minu'v-e.!4ewill later
a,laptthe maciiineto operate also at once a mintit-t.

ScientificControl-L--bomto=. Livorpoo

It in 'mown that S.',.L.have a Cirp_ret@,eComponants'3MOI:ing

machine,Ethel IL-rkV. This pattern of Ateosmokeronerntes at coilstint
pressure. It consistsof a rotai-yvacuum pump, wtiiciil,rodiieesa v.-temim
of ibout 25 ins.Hg. This is connected througha throti;lev%lve to t;ie
amo:Li.ngcli-ojL-iL-1s.Each of those c)o=ela my i),iconnectedin turn to tis
source of necative pressurethroueh solenoidvalves owrated in seq-zonce
by an electric timer. A flowwter of the Rota;7,-.Lori-ipsis includt-,din
each alian-,-u-1't-,ogot,.ierw-ltiia fine-controlvillve. Filters of asbi.,s@-.oi
paper (similarto %"lieCambridgeAbsoltitefilter)al-t-,incliidodto !,rotect
the flojmter and valves from fouling. 0,3ok.)is collocled bv an
electrostaticprecipitatorunit operatingat 17 Kv.

A cigaretteis inserted in a ofituanalarijpbofor2 it is lit, the
fine-controlvalve Is used to give an xtirflowof 17.5 ml./see. Siricettle
solenoidvalves arc open for two seconds once a i:mnuto,t!iiscorres!@.')ndzj
to a 35 Da.puff of 2 see. dura%"iontl!cenone a i:LLnute.These cunclitions
can be altered,of course,bv su:Lt.-a':)loadjust.-ientto the ;lec@,rictiner.
It is not possible to adjust the zuff profilein W way.
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A nowmachine,ErrHLLI-larkVI.,isnowa-,rallable.
Tldsistheeasiestonvliiehtoaltergmyv--riable.Itsdrawbacks
arethatit".adifficulttobepreciseaboitthetotalpuffvolume,
orthepuff3liape,andit isnoteasyto clorm.

lia.,,iburp.:

TheGe.-mmlaboratoryliasbeeninterostedin a simple
smokir@g;,tachineforfilterev.-tlmition.Thisis ti15-cliannelunit,
employinga conical-oli,-tpedrotary-valve,connectingeachcliaiinel
insequencetoa soui-ceofnoeativepressure.Thedara'vionof the
@Zf Isdeterminedsolelyb)-theshapeof thevalvepor"sandtiie
froquencybythespeedof rotationandis 2 secondsti.4iceperminitte.
Thesmokofromall15 channelsiscoll.ectedIn a co=ontr-@p,filaed
withcottonwool.

I.T.Co,Auto,@-riol,.er.

Thishasthefollowingdrawbacks:

(a) Tli-3o'fiareofthepuffprofilealtsrsifthevol-ingof the
purfisciangedandit is difficultto onsurethatthe
profileis thesameforallsixcigarettes.

(b) Itisdrivenby-a verysmallmotorandastheca= oncrate
armswithstrongspriiig3attachedthespeedof t)iedriving
shaftis continuallyvaryinesaccordingtowhetherthe
spriiiparebeingcoal)ressedor released.

(a) Itis fixl-dup as a machinefort=ingelec'6rarlk-laiic
precipitationand..thouenitcatii)ousedforcoldtrip
smoking,it cannotbe usedwitlithecoldtrapafterthe
electrostaticprecipitator.

TheR.t(D.

Thepri.-uar7purt@oseofthisnaciltneis toma-k-eit possible
tosual-eeigarstl@-3sunderaccuratelycon-trolled-.tn-JreproluciblocondLtion3,
anditNisbeendesignedin tiireauni'u-s,s:@iokingiiaciLin,3,clectrostn;lic
pmcipitatoriniit,andcoldtrapunit,so ',hatcitlioroft-iola3@t-.4o
maybeusedsine;lyor togetherwitheiblierfirs@. ilelia,@-oJ-astgotthe,
prototypemodr)lsui.:ia.,,ein procest;of ironingoutthesnafs. Ve will C--)
lotyouhavefulld-:)tailsassoonaswi areroa@*ysw'Lichriiouldbe wilthirs=D
a month.
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Zthcl :",aricv iiark,vj.

lLl-l.'tough these a--asunposed to be const.-3ntairflow mc!lL'Ias,
the uirf:Lovdons not "ry wi'uhthe v:iriingresis4%lancoof the cigai-et"+.e
as it buras, ail-Leethe only metliodof control is that of a noodle v@ilvo.
It is eas,,r,by '.heeloe'vrictimerr to alter the ti-m of puff and nmabor
per minute, but qui@teimpossible to iiav@--wW control over puff DrO.1'118,

difficult"to assess total puff volume.

Gem-.tn I-lachine.

I@leinte.-idto order one of these. It seems a V---'@ usoful,
cho.apmchine L'orsmoki--igciparettes under sarii-controllad condi'uions
to obtain s,.3,-llquantiti(3sof tar for anal.,rtic..tlwork.

HDA/Dr.F/PP//,,6k
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