Resaarch & Developnent Sstablisiment,
British-Aserican Tobaeco Co.lLtd.,
SOUTHAPION,
Z7th karch, 1958.
(amended 21st July, 1958)

MECHANICAL CIGAREYTTE SHOAING,

A number of different types of cigarette smoking machines
are used for the production of smoke condensables.

R, & D, Establishment, Southampton:

At pres»nt, the machine usod is the I, T. Co, Aubosmoker
described by Iles apd Sharman (J.Appl.Chem.,1957, 334-237).

This machine operates under oconditions of constant, but
adjustable, puff volume, the pressure boing variable over a puff and
being determined partly by the cam shape and parily by the cimarette
characteristicas, The duration of the puff is wholly dependent on
the cam overating the bellows and on the speed of rotation of the
mein shaft, which also controls the frequency of puff, The latter
parameters arc fixad at a 2 sec. puff, taken 4 times a minute. It
is not easy to modify these paraneters and would mean the cnanging
of the gear box and the provision of new cams. The puff volume
can be varied over the range 1U-30 ml.

Snoking conditions on this machine are therofore stundardised at

a puff of 15 ml. volume and 2 sec. duration, taen 4 times a minute.

Smoke is collected by electrostatic precipitation, using a 7 Kv,

discharge. Cold traps may, if required, be internused betwecn the
cigarette and the electrostatic precipitator. A blue-print of these

trops is atiached, They are filled with glass Fenslie helices, moistoned

with ether, and immersed in Dewar flasks filled with dry ice/acetone
nixture,

In view of the Inflexibility of the I.T.Co.Autoamoker, a new
pattern smoking machine has been designed at R. & D. E. This has been

built and at present is undergoing trial to discover the weak points in
the design.

Briefly, it consists of a single bellows operating 12 times a
minute which can be connected in turn to 6 smoking channels through a
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rotary valvo, rotating twice & minute and driven, through a 6:1 reduction
gear, by the main shaft. 1In this way, each channel is connceted .
twice a minute to the bellows, The profile and duration of the

puff is controlled by the shape of the single cuam operating the

bollows and this mey be readily changed. The volume of the puff is
easily altered by moving the fulcrum of the lever and cam followver

which is attacned to the bellows.

Provision ias made for pressurse recording on eazh smoking
channel, Dy means of a second rotary wvilve, synchronised with the
other .valve, each pressurz point can be comnected in burn with a
pressure measwuring hoad, Tentatively, tiis 1s to be an inductance
type pressurc transducer, the output of which may be fad to a recordsr
or a cathode ray oscilloscops with camern, enabling instantancous
measurement of the pressure chanpges.

i Thla, too, will therefore be & machine operating at fixed
volume, Provision has h“een made for either electrostatic
precipitation of smoke or for colleclion in 2 cold trup or for both
In cither order. The smoke collection units ar dosipnod to atand
above the autogmoker and will be connected to tlie suciion ports by
floxible tubing.

It is intended that this machine will be operated to givo a
35 nl. puff of 2 seconds durciion, twice a minuie, ‘%e will later
adapt the macline to opasrate also at once a minut~.

Scientific Control Leboratory, Liverpgol:

It is lmown that 5.3.L. have a Cigeretie Compononts! amoliing
machine, Ethel liark V, This pattern of Autosmoker operotes at constant
pressure. 1t consists of a rotary vacuum pump, which produces a vacum
of about 25 ins.Hg. This is connected through a throttls valve to the

smokxing channels, Bach of these channsls nay b2 connected in turn to the .

source of negative pressure through solenoid valves operated in seq:ience
by an olectric timer. A flowmelsr of the Rotasmeter type is included in
each chani:el togather with & {ine-control valve, Filters of asbogton
paper (similar to the Cambridge Absolute {iller) are includod to ;rotect
the flowmeter and valves from fouling, Smokn is eollecled by an
eloctrostatic precipliator unit operating at 17 Kv.

A cigarotte is inserted in a channel and, bofor: it is lit, %he
fine-control valve is used to give an airflow of 17.5 ml./sec. Since the
solenoid valves arc open for two seconds once a minute, this corres:usnda
to a 35 ml. puff of 2 scc, duratlon tiaken one a nlnute. These counditions

can be altered, of course, by suitable adjustaent to the cleckric tiner. —C;
It is not possible to adjust the puff profile in any way. o
-
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A new machine, ETHSL lMark VI, is now available.
This is the easiest on wiich to altar any veriable, Its drawbacks
are that it is difficult to be precise about the total pulf volume,
or the puff ahape, and it is not easy to clean.

Hamburg:

The German laboratory has been interosted in a simple
smoking machine for filter evaluation, This is a 15-channel unit,
omploying a conicel-shaped rotary valve, connecting each channel
in sequence to a sowrce of nopative pressure. The duralion of the
pilf 1s dotermined solely by the shape of the valve ports and tie
froquency by the speod of rotation and is 2 seconds twice per minute.
The suokoe from all 15 chennels is collected in a cowmon trap, filled
with cotton wool.

CO. .nINTS
I.T.Co,Autogrioker.

This has the following drawbacks:

(a) The shape of the puff profile altsrs il the volums of the
puwf is chonged and it is difficult to onsure that the
+ profile is the same for all Bix cigarettes,

(b) It is driven by a very small wotor and as the cams orerate
arm3 with strong springs attached the speed of the driving
shaft i3 continually varying, according to whether the
springs are being coapressed or released.

(¢) It is fixed up as a machine for ucing electrostelic
precipitation and, though it can be used for cold trmp
smoking, it cannot be used with the cold trap after the
eloctrostatic precipitator.

The R. % D. liachine.

The primary purpose of this machine is to make it possible

to smoke cigarettes under accurately controllad and reproducible conditions,

and it has been designed in tures unita, saoking inachinz, electrostalic

procipitator unit, and cold trap wmnit, so that eithor of the last two

may be used singly or together with either first., Ve have just pot the .
prototype modnls and are in process of ironing out the snags. Ve will <
let you have full dotails as soon as w2 are roaly, widch siowld be withim®

a month.
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Sthel HMark V & Mar

Although thess are supposad to be constant airflowv aochines,
the airflov doas not wvary wiih the varying resistance of the cigarette
as it burns, since the only method of contrvl is that of a necdle vuilve.

It is easy, by the eleciric timer, to alter the time of puff and nuaber

per ninute, but quite impossible to nawe any control over puff profils,
and difficult to assess total puff volume.

— __ German Smo-ins Machine.
We intend %o order one of these,

It seems a very useful,
cheap machine for smoking cigarettes under somi-controlled conditions
to obtain sm2)l quantities of tar for analytiecul work.
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