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Foreword 

IS0 (the international  Organization for Standardization)  is a worldwide 
federation of national  standards bodies (IS0 member bodies) .  The work of 
preparing International  Standards is normal ly carried out through IS0 
technical  committees.  Each member body interested in  a subject for which  
a technical  committee has been establ ished has the right to be 
represented on that committee.  International  organizations,  governmental  

and non-governmental ,  in  l iaison wi th  ISO,  also take part in  the work.  IS0 
col laborates closely wi th  the International  Electrotechnical  Commission  
(IEC)  on al l  matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are 
ci rculated to the member bodies for voting.  Publ ication as an  International  
Standard requires approval  by at least 75 % of the member bodies casting  
a vote.  

International  Standard IS0 1 21 95 was prepared by Technical  Committee 
ISO/TC 1 26,  Tobacco and tobacco products,  Subcommittee SC 2,  Leaf 
tobacco.  

Annex A forms an integral  part of this International  Standard.  Annexes B to 
D are for information only.  
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Al l  rights reserved.  Unless otherwise speci fied,  no part of this publ ication may be reproduced 
or uti l ized in  any form or by any means,  electronic or mechanical ,  including  photocopying  and 
microfi lm,  wi thout permission  in  wri ting  from the publ isher.  
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INTERNATIONAL STANDARD Q IS0 IS0 1 21 95:1 995(E)  

Threshed tobacco -  Determination  of residual  stem 
content 

1  Scope 

This International  Standard speci fies a method for the 
measurement of the stem content of strips of leaf 
tobacco.  

I t is appl icable to strips arising from the operation of 
threshing or hand-stripping leaf tobacco,  which  can be 
from any tobacco type including  flue-cured,  burley and 
cigar tobacco.  

The test method consists of taking  of a sample of 
tobacco strips and passing  i t through a stem tester.  

2 Defini tions 

For the purposes of this International  Standard,  the 

fol lowing  defini tions apply.  

2. 1  stem:  Main  vein  of a tobacco leaf.  

2.2 lamina:  Area between the veins of a tobacco 
leaf.  

2.3 strips:  Long pieces of threshed or stripped 
lamina.  

2.4 threshing:  Removal  of the stem and side veins 
of tobacco leaves by mechanical  means.  

2.5 stripping:  Removal  of the stem from tobacco 
leaves,  leaving the halves of the leaf more or less 
intact.  

2.6 stem tester:  Smal l -scale thresher and separating 
tower which  threshes and classi fies the residual  stem 
from the lamina in  a control led manner.  

2.7 stacked sieve-type shaker:  Shaker which  

reproduces the circular and tapping  motion  given to 
test screens in  sieving  in  a uni form manner.  

3 Apparatus 

3.1  Stem tester 

The main  operating features of the stem tester are 

given in  3. 1  . l  to 3. 1  . l l ,  and are i l lustrated in  figure 1 .  

3.1 . 1  Static pressure tapping  apparatus and 
manometer 

The tapping  apparatus shal l  be fi tted 254 mm above 
the flange,  immediately above the doors of the 
separating tower and as flush as possible to the 
internal  wal l .  This is to avoid air turbulence and thus 
erratic readings.  The static tapping  apparatus is 
i l lustrated in  figure 2.  

A sui table manometer wi th  a ful l -scale range of at 
least 0 mmH20 to 5 mmH*O is fi tted to the tapping 

apparatus and set to zero.  I t indicates the air veloci ty 
in  the separating tower.  

3.1 .2 Stem-deflector plates 

Two stem-deflector plates are required to stop free 
stem and “heavies” being  kicked out of the thresher 
and lost to the test.  The fi rst is fi tted to the end of the 
vibratory conveyor feeding into the top of the thresher 
housing;  the second is fi tted to the base of the 
thresher (see figures 3 and 4) .  

Damper C si ted at the air-flow inlet below the 
thresher shal l  be removed (see 3.1 .8) .  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 1 21 95:1 995(E)  Q IS0 

3.1 .3 Thresher,  having  the fol lowing characteristics.  

Rows of thresher teeth  4 

Teeth  per row 31  

Tooth  dimensions 96,8 mm x 25,4 mm x 3.2 mm 

Teeth  spacing  3,2 mm 

See figure B. 1  and table B. 1  for more detai ls.  

3.1 .4 Thresher basket,  having  the fol lowing  charac-  
teristics.  

Hole size 1 9 mm diameter punched holes 

Hole distribution see figure B.2 

Basket size 479.3 mm x 263,5 mm x 3.2 mm 

Outside radius 1 54 mm 

See figure B.2 and table B.2 for more detai ls.  

3. 1 .5 Shaft 

Shaft speeds shal l  be as fol lows.  

Thresher 

Vibratory conveyor bearing  

(1  1 50 + 20)  r/min  

(450 rtr 20)  r/min  

Winnower (950 * 20)  r/min  

Both  tangential  separator rotary 

air locks (70 f 5)  r/min  

3.1 .6 Tobacco-strip conveyor,  having  the fol lowing 
characteristics.  

Dimensions 2438mmx457mmx 1 52mm 

Cycle time 4 min  

Sample del ivery time 1 60s 

Bel t speed 91 4 mm/min  

3.1 .7 Air-inlet vanes 

The vanes shal l  be fixed securely in  the fol lowing 

posi tions.  

Top vane 34” to the horizontal  

Middle vane 34” to the horizontal  

Bottom vane 29” to the horizontal  

3.1 .8 Dampers,  having  the fol lowing  settings and uses.  

Damper A 

Damper B 

Damper C 

Damper D 

is si ted downstream of the 1 4/24 
tangential  ‘ l ights” separator and is 
used to adjust the air flow through 
the separating tower.  

is si ted downstream of the 1 4/1 8 
tangential  “heavies” separator and 
shal l  be kept in  the wide-open 

posi tion to prevent stems bui lding up 
in  the tangential  separator.  

is si ted at the air-duct inlet below the 
thresher and shal l  be removed to 

prevent deposi ts of free stem and 
“heavies’bui lding up behind the closed 
or partly closed damper;  a stem 
deflector plate is fi tted-at the base of 
the thresher (see 3.1 .2) .  I f required,  a 
large-mesh screen can be fi tted to 
the end of the air duct to trap any 
foreign matter picked up by the air 
flow;  i f fi tted,  i t shal l  be kept clean.  

is si ted in  the air duct after the 
tresher and shal l  be kept closed.  

See figure 5 for the posi tions of these dampers.  

3.1 .9 Separating  tower 

The vibrating conveyor screen shal l  be of 20 mesh,  

wire diameter 0,36 mm,  open area 51  %.  The mesh  is 
supported by a wire grid.  

The vibrating  conveyor screen shal l  have a 25,4 mm 
clearance at the point of exi t from the separating  
tower to al low the “heavies” to pass through to the 
thresher.  

The winnower selvedge shal l  clear the winnower 
housing  by 6,4 mm to 9,5 mm.  

3.1 . 1 0 Fan 

The fan should be capable of providing  an air-flow rate 
of over 1 1 9 m3/min  at a pressure of 1 27 mmHzO,  but 

i ts speed may need adjusting  to compensate for 
changes in  air densi ty at higher al ti tudes.  

3. 1 .1 1  Discs 

Strips for di fferent tobacco types can di ffer in  their 
bulk densi ty and therefore require di fferent sample 
masses to ensure a constant volume feed through the 
stem tester.  This avoids overloading  the thresher and 
separating tower,  which  would lead to variable and 
erratic resul ts.  
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0 IS0 IS0 1 21 95:1 995(E)  

Tobacco types can also di ffer in the ai r-flow rate 
requi red to separate the stem from the strips.  The 
separating tower needs to be set up to a di fferent 
standard air flow for these tobaccos.  

The air-flow rates are standardized by means of 
plastic discs which are described more ful ly in 

annex C,  clause C. l ,  and their design is shown in 
figure C. l .  

The recommended sample mass disc speci fications 
together wi th  their tolerances for the three major 
tobacco types are detai led in table 1 .  

Table 1  -  Tobacco sample size and disc mass 

Disc mass 

w 

Light Heavy 
I  

Flue-cured 3  000 I t300 328 +4 420 +4 

Burley 3000+300 265f4 328k4 

Cigar 1  ooozk1 oo 21 Ort4 290+4 

3.2 Stacked sieve-type shaker,  200 mm in 
diameter- l )  

The test method can be extended by taking the stem 
product col lected from the stem tester (3. 1 )  and,  after 

weighing,  screening i t into various size classes by 
means of a sieve-type shaker.  

The stacked sieve-type shaker shal l  have the 
fol lowing characteristics.  

El l iptical  diameter 32 mm x 25 mm approx.  

Frequency of shaking  280 r/min to 290 r/min 

Hammer drop 33mmrt2mm 

Frequency of striking 1 50 r/min to 1 57 r/min 

Al l  sieves shal l  be of the standard size 203,2 mm in 

diameter and 50,8 mm deep.  They are designed to 
nest together to form a stable sieve stack in the 
fol lowing order:  

a)  a 2,38 mm slotted-plate screen (made to order)  
(see figure 61 ,  

b)  280 mm sieve,  

c)  1 , 70 mm sieve,  

d)  pan.  

1 )  An  example of a sui table sieve shaker avai lable commercial ly is the C.E.  Tyler Ro-Tap,  Mod.  RH-1 9,  Mod.  B.  

This i nformation  is g i ven  for the convenience of  users of this I nternational  Standard and  does not  consti tute an  endorsement  

by I S0 of the product  named.  Equivalent  equipment  may be used i f i t can  be shown  to l ead to the same resul ts.  
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Tobacco-strip feed conveyor 

Control  panel  

I  Damper Cl  

Q IS0 

3 
4 
I  
* inlet 

Separating 

tower 

-_--  
_---  _*  

__--  _e-  

__-# 
-_--  

Air inlet vanes 

i  

I  

I  

. :  

i trips bin  

Stems bin --/ 

Figure l-  Stem tester 

4 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



0 IS0 IS0 1 21 95:1 995(E)  

Dimensions in mi l l imetres 

Side wal l  

Locking  nut 

Braze -  

\ 
\ 
7 
/ 
/ 

\ 

/ 
/ 

r 

1  

a1 , 59 
I  

A-A 
(Enlarged)  

Posi tion of tapping ---. , , .  

Flanges 

Hinged door 

Separating tower 

Figure 2 -  Standard static-pressure tapping apparatus 
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IS0 1 21 95:1 995(E)  

0 3.97 mm flat-head rivets 

-r 
Deflector plate 

~  \ (  \$T chamfer qbratory ;  

3. 1 8 mm clearance 

A 
-I  i  Thresher cover 

I  273.1  

Q IS0 

Dimensions in mi l l imetres 

Countersink and pein 

/ 
L Thresher cover 

L Deflector plate 
(1 4 gauge aluminium)  

3. 1 8 mm clearance 

rRivet head 

A-A 
(Enlarged)  

I )  This angle may have to be changed to sui t some machines.  

Figure 3 -  Inlet of thresher stem-deflector plate 
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IS0 1 21 95:1 995(E)  

Dimensions i n mi l l imetres 

Damper C (to be removed)  L Plate 

Attach plate using countersunk 

2BA screws tapped i nto si de y 

Ai r i nlet 

3 
Plate to cover 

a)  Cross-sectional  side vi ew of duct showing posi tion of plate b)  Ful l -scale cross secti on of plate.  
Use template wi th this contour 

Figure 4 -  Outlet of thresher stem-deflector plate 
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1 4/24 Tangential  

“l ights” separator 

Plan  view 

1 4/1 8 Tangential  

“heavies” separator 

To fan 

Ai r  flow 

Damper Cl  (to be closed)  

Damper C (to be removed)  

Figure 5 -  Location of dampers 

Dimensions in  mi l l imetres 

I  1  
2.78 

NOTE -  This 2,38 mm slotted-plate screen  shal l  be fi tted to a standard size sieve,  203,2 mm in  diameter and  50,8 mm deep.  

Figure 6 -  A 238 mm slotted-plate screen for stacked-sievetype stem shaker 
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4 Test method 

A sample of tobacco strips is spread evenly across 

the feed conveyor (3. 1 .6)  and is thus fed into the 
thresher (3. 1 .3)  at a uni form rate.  The threshed 
sample is pneumatical ly conveyed to a separating 
tower (3. 1 .9)  where the lamina is removed from the 
threshed material  using a defined and control led ai r-  
flow rate,  and discharged into a bin.  The “heavies” 
from this separation are returned to the thresher for 
rethreshing.  The operation continues for 4 min when 
the “heavies’‘-discharge door automatical ly opens and 
discharges the residual  stems into a container for 
weighing.  

Di fferent types of tobacco strip,  wi th di ffering bulk 
densi ties,  wi l l  requi re di fferent masses of sample to 

achieve the same volume feed into the thresher and 
di fferent ai r-flow rates in the thresher and di fferent 
ai r-flow rates in the separating tower to achieve the 
requi red separation of stem and lamina.  

4. 1  Sampl i ng  

Ensure the ai r-flow rate through the tower separator 
is set to standard in accordance wi th annex A.  The 
nominal  mass of sample to be used for the di fferent 
tobacco types is given in table 1 .  I f a sample is taken 
which is outside these l imi ts,  i t should be discarded 
and a fresh sample taken.  The sample can be freshly 
taken or can be the recombined residue from a lamina 
strip particle size test .2)  

4.2 Procedure 

4.2. 1  Weigh  the sample and spread the sample 
evenly over the length and width of the feed 
conveyor.  Ensure the “heavies’‘-discharge door and 
the separating tower doors are closed.  

4.2.2 Swi tch on the power and then swi tch on the 
fol lowing equipment in the order given:  

a)  the fan,  

b)  the 1 4/l  8 tangential  “heavies’‘-separator ai rlock,  

c)  the 1 4/24 tangential  “l ights’‘-separator ai rlock,  

d)  the thresher,  

e)  the vibratory conveyor,  

f)  the winnower.  

IS0 1 21 95:1 995(E)  

4.2.3 Set the automatic timer to exactly 4 min.  (This 
al lows 1 60 s for the sample to feed into the thresher 

and 80 s for the thresher to clean the “heavies”. )  
Wai t  for the manometer reading to settle and check 
that i ts reading is the same as that achieved during 
the setting-up procedure.  I f i t di ffers from this figure,  
then check for possible causes such as those given in 
annex A and annex D and then repeat the setting-up 
procedure detai led in annex A.  

Start the test by pressing the feed-conveyor start 
button.  This automatical ly starts the timer.  As the last 
of the sample feeds into the thresher,  brush any 
residual  strip particles from the feed conveyor into the 
thresher.  After the test time of 4 min,  the “heavies”-  
discharge door wi l l  open automatical ly and stems wi l l  
be discharged from the machine and col lected in a 
bin.  Al low 60 s for the stems to discharge.  Smal l  
deposi ts of fine stems remaining in the separating 
tower may be ignored.  

4.2.4 Return the l ight strips col lected in the bin to 
the feed conveyor and spread them evenly over i ts 
length and width for a second pass.  Close the 
“heavies’‘-discharge door and repeat the test pro-  
cedure starting from 4.2.2.  Col lect any addi tional  stem 
separated and add i t to that from the fi rst pass.  Weigh  
the stem sample to the nearest +l  g.  

Turn the power off.  

4.2.5 When  samples are tested at frequent intervals,  
for qual i ty control  or for other purposes,  i t may be 
more convenient to keep the machine running 
between tests.  In  this case,  only the vibratory and 
feed conveyors need be stopped and started between 
tests.  Stopping the feed conveyor automatical ly 
resets the timer and re-energizes the discharge door 
solenoid.  The discharge door shal l  be closed before 
each test.  

4.3 Categorization of the stem content using  
the sieve-type shaker 

Al l  stem product,  measured as “total  stem content”,  
from the stem tester is weighed and placed on  the 
top screen (this wi l l  general ly range between 50 g  and 

1 50 g) .  

Start the sieve-type shaker wi th the hammer engaged 

and simul taneously start a stop clock or electronic 
timer and run the shaker for exactly 5 min.  Remove 
the sieve stack.  

Remove any lamina bul lets and record the mass of 
stem remaining on each screen and pan.  

2)  IS0 1 21 94: 1 995,  Leaf tobacco -  Determination of  strip particle size.  
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5 Expression of resul ts a)  Stem more than 2,38 mm:  

(Mass of stem on 2.38 mm screen)  x T% 

5.1  Calculation of stem content 
b)  Stem less than 2,38 mm,  less fibre:  

Calculate the total  stem content,  as a percentage,  as (Mass of stem on 2.80 mm + 1 . 70 mm screens)  x 

fol lows:  

J$% 

c)  Fibre stem:  
mx1 00 (Mass of stem in pan)  x 

M 
?% 

where 

m is the individual  mass,  in grams;  

M is the mass of the original  strip sample,  in 
grams.  

5.2 Calculation of various categories of stem 

6 Test report 

The test report shal l  speci fy the result(s)  obtained.  
shal l  also mention al l  operating detai ls not speci fied 
this International  Standard or regarded as optional ,  
together wi th detai ls of any incidents which may have 
influenced the test result(s).  

Calculate the percentages of the various categories of The test report shal l  include al l  information necessary 

stem in accordance wi th 4.3 as fol lows:  for the complete identi fication of the sample.  

1 0
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Annex A 

(normative)  

Setting the separating tower ai r flow to standard performance 

Ensure the stem tester is set up in accordance 3. 1 . 1  
to 3. 1  . l  1 .  Turn the power off and set the manometer 
to zero.  Fix and seal  an  aluminium plate (457 mm 
wide,  356 mm high and 1 3 mm thick)  to the exi t wal l  
of the separating tower wi th plastic adhesive tape,  
leaving a 1 3 mm clearance between the vibratory 
screen and the lower edge of the plate.  Fix a 50 mm 
wide,  1 80 mm long,  piece of plastic adhesive tape to 
the mesh  vibratory screen,  50 mm from the opposi te 
wal l  and in the centre of the screen.  This is i l lustrated 
in figure A. 1 .  Ensure the “heavies’‘-discharge door is 

open.  

Open the separating tower door and place at random 
ten heavy and ten l ight discs on the plastic tape.  (The 
discs should be selected according to tobacco type as 
described in 3. 1  . l  1 . )  Turn the power on.  Start the fan 

and the 1 4/24 tangential  “l ights’‘-separator ai rlock.  
Close the separating tower door.  Al low 40 s for the ai r 
flow to stabi l ize and the manometer to settle then 
make a note of i ts reading.  

Start the vibratory conveyor and a stop clock 
simul taneously.  The l ight discs should col lect in the 
lamina hopper and the heavy discs in the “heavies” 
hopper.  After precisely 30 s,  open the separating 
tower door.  This wi l l  al low the remaining discs in the 
tower to discharge through the “heavies’‘-discharge 
door.  Ensure that no discs are lost on  opening  the 
door.  

Col lect and count separately the discs that have 
col lected in the “l ights” bin and in the “heavies” bin.  
Replace the 20 discs on the plastic tape,  close the 
tower door,  and adjust damper A (si ted downstream 
of the 1 4/24 tangential  “l ights” separator,  see 3. 1 .8)  
as fol lows:  

a1  i f more than one disc passes through the 

“heavies”discharge door,  i ncrease the static 
pressure by opening damper A;  

b)  i f more than one heavy disc is carried over to the 
“l ights” bin,  reduce the static pressure by closing 
damper A.  

Repeat these procedures unti l  at least nine heavy 
discs are discharged through the “heavies”discharge 

door or at least nine l ight discs are col lected in the 
“l ights” bin.  Repeat these procedures at the same 
damper setting at least three times to confi rm the 
separating performance.  Note the manometer 
reading,  tighten the damper locking nut and remove 
the plastic tape and aluminium blanking plate from the 
separating tower.  

The disc method is designed to ensure that a 
standard separating performance is obtained in the 
separating tower i rrespective of changes in ai r 
densi ty,  al ti tude and temperature.  

When the separating tower is set to standard ai r flow 

condi tions,  the operator should expect to see the 
discs separate cleanly into ten l ight and ten heavy 

discs most of the time.  The tolerance of one disc in 
the 20 discs mentioned above is to al low for l ight 

discs being trapped in the separating tower and for 
smal l  i rregulari ties in the ai r-flow distribution in the 

tower causing heavy discs to be carried over wi th the 
l ight ones.  

I f damper A is ful ly open and there is insufficient ai r 
flow to carry the l ight discs over,  then check to see 
that damper B is ful ly open,  that there is no 
obstruction,  such as tobacco debris in the system,  
and that the fan is running at the appropriate speed.  

1 1  
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Plastic tape 1  

0 
0 

D 

/ 
7 
/ 

i  --  

PLace tape 50.6 mm from 

this face and in the 
centreofthescreen 

Blanking plate.  Atuminium 1 2 SWG 
(2.6 mm plate x 457.2 mm wide x 

355,6 mm high).  1 2.7 mm clearance 
between vibratory screen and Lower-  

edge of plate.  Plate held in 

Posi tion by Plastic tape (as shown)  

\ 

Vibratory screen I  

NOTE -  Standard mesh  dimensions are:  

20 mesh  Per 2W mm;  wi re diameter 0.36 mm;  opening 0.91  mm;  51 ,6 y0 open area.  

Plastic adhesive tape 

(SO.8 mm wide x 1 77.8 mm long):  

dkcsplacedonhereatrandom 

Figure A.1  -  Set-up to standardize ai r flow in the separating tower 
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Annex B 

(informative)  

Threshing  equipment 

, ---Teeth Teeth shaft (case-hardened)  7 ‘ ;-  Rotor plates 

\ 

I  I Sa I s////////1  

Spacer plates 

L Two holes reamed,  0 9.5 mm 

NOTE -  See table 8. 2 for dimensions.  

Dimensions in  mi l l imetres 

t-  

l -  -I  

Figure B. l  -  Example of thresher assembly 
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Dimensions in  mi l l imetres 

30.5 Nine pi tches of 44 mm 

/--  
Punched holes of 0  1 9,05 mm 

I  / I  

-+o~“ooooooooooooo~+ 0000000000 
0000000000 0000000000 
0000000000 0000000000 
0000000000 0000000000 
0000000000 0000000000 
0000000000 0000000000 
0000000000 0000000000 
0000000000 

-cp o”ooooooooooooooo 
oeo 0 0  0  0  0  0 0  o*  

52,s 1  
I -  

Nine pi tches of 44 mm 

479 

a)  Before rol l ing  

T -  
CE 
Kl  
Y-  cl  
:  
5 
C cl  
i  D 
iz 

-  

Ki  -  

I -  

,  

1 0 SWG (MS)  -  Vokes Cardwel l  (GB 
1 1  GA (HRS)  -  Cardwel l  (USA)  

b)  After rol l ing  

NOTE -  Edges of holes shal l  be free of burrs.  

Figure B.2 -  Example of thresher basket 

Table B. l  -  Standard configuration of thresher 

5 
hl  

-  

No.  of rows of teeth  

No.  of teeth  per row 

Total  No.  of teeth  

Total  No.  of spacer plates 

Total  No.  of rotor plates 

4 

31  

1 24 

31  

32 

1 4 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



Q IS0 IS0 1 21 95:1 995(E)  

Table B.2 -  Standard dimensions of basket 

Dimensions i n mi l l imetres 

Standard dimension 
Dimensi on of  Dimension of 

Symbol 1 1  Parameter 
and  tol erance 

Vokes-Cardwel l  Cardwel l  

IGB)  apparatus (USA)  apparatus 

A Overal l  l ength  of  pl ate assembly 228,6 k 2, 38 230, 1 9 227.0 

B PCD of teeth  shaft 1 23, 8 +  0, 794 same same 

C Di stance between  teeth  tips 289, 0 +  0, 794 289 289 

D Thi ckness of  spacer pl ates 4, l l  +  0, 25 4, 064 4, 1 76 

E Thi ckness of  rotor plates 3, 1 5 5 0, 305 3, 251  3, 038 

F Di ameter of  rotor plate 1 52. 4 k 0, 794 same same 

G  1  Outsi de radi us of  basket  I  1 54, 0 I t 0, 794 1  1 53. 99 I  1 53. 99 

H  1  Thi ckness of  basket I  3. 1 5 * 0, 305 I  3, 251  I  3, 038 

I  Gap between  tooth  and  basket 6, 35 f0. 794 6, 460 6, 502 

J  Tooth  dimensi ons 0, 794 same same 

I )  See fi gure B. l .  

1 5 
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Annex C’  

(informative)  

Guidgmcb notes 

0 IS0 

C. l  Use of d i scs to defme the ai r-flow 
condi tions in  the separating  tower 

C.l . l  Stem varies in  thickness from the butt to the 
vein.  However,  only stem above a certain  thickness is 
usual ly regarded as objectionable,  so any mechanical  
method of measuring,  stem in lamina must be set 

and standardized to,  recognize this arbi trary cri terion.  
up 

Aerodynamic separation as used in  the Cardwel l -type 
stem-in-lamina tester cannot give a sharp separation 
by stem thickness.  Any method that removes the 
relatively thick objectionable stem wi l l  inevi tably 
remove some of the thinner stem.  Smal l  di fferences 
in  air-flow rate or air distribution in  the separating 
tower wi l l  also affect the result.  

Changes in  air densi ty affect the l i ft characteristics in  
a separating  tower and require corresponding  
changes in  ai r-flow rate to compensate for them.  

A straightforward veloci ty correction may not always 
produce a standard separating  performance and may 
not be easi ly achieved across the wide variety of 
cl imates,  al ti tudes and locations in  which  the stem 
tester may be operated.  A simple non-technical  
method was required which  would enable the stem 
tester to be easi ly standardized.  

C. 1 .2 Polypropylene discs were introduced as a 

means of solving  this problem.  These discs can be 
made to varying  thickness,  and therefore mass,  and i t 
i s easi ly shown that there is a l inear relationship 
between the separating  tower static pressure and the 
mass of a disc carried over into the air stream.  

Propylene discs,  25;4 mm in diameter,  have the 
fol lowing characteristics.  

a)  Propylene is a relatively low-densi ty material  so a 

disc thickness between 0,508 mm et 1 ,01 6 mm 
wi l l  cover the ful l  static pressure range in  the 
separating  tower and such  discs are easy to 

machine.  Denser materials would require thinner 
discs to cover the same range,  giving less control  
during manufacture.  

b1  Propylene discs may be turned accurately and 
simply from 25,4 mm diameter bars and they are 

1 6 

cl  

virtual ly non-hygroscopic.  Some plastic materials,  
such  as nylon,  are found to absorb moisture and 
therefore can gain  or lose mass.  This has a 
dramatic effect on  the separating  static pressure 
required to l i ft the discs.  

The parting-off nipple remaining on  the disc after 
turning is only 2 % of the disc mass and,  as the 
nipples appear to act as a form of aerodynamic 
bal last,  they are not removed from the discs.  

A drawing  of the disc design is given in  figure C. I .  

C. 1 .3 A relationship between the disc mass and the 

static tower pressure at which  

-  al l  discs separate from the tower,  and 

-  al l  discs remain  in  the tower,  

is shown in  figure C.2.  

This relationship enables a set of l ight discs and heavy 
discs to be speci fied for any required static pressure 
in  the separating  tower.  

C.2 Subjective and objective assessment 
of objectionable stem 

Several  grades of tobacco lamina,  of varying  stem 

content,  should be tested over a range of separating 
tower static pressures and the “heavies” col lected.  
The “heavies” product from these tests should be 
inspected by senior leaf and qual i ty control  personnel  
wi thin  a company to determine which  samples 
represent their view of objectionable stem.  These wi l l  

l ie somewhere between “heavies” col lected at the 
higher static pressure range containing  only the larger 
stems and those col lected at the lower static 

pressure range containing  these larger stems plus 
quanti ties of thinner stems and veins.  The tower 
static pressure at which  the selected samples were 
separated is recorded and a set of discs manufactured 
using  the relationships between the tower static 
pressure and the relevant l ight and heavy disc masses 
described in  C.1 .3.  

The procedure described above must be repeated for 
each type of tobacco strip requiring  testing  for stem in  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



0 IS0 

lamina.  The ai r-flow characteristics of most cigar 
tobaccos,  for example,  di ffer markedly from most 
flue-cured tobaccos.  The sample masses and stem-in-  
lamina targets are also l ikely to di ffer between 

tobacco types.  

C.3 Sampl i ng  posi tions 

The majori ty of strips sampled for stem-in-lamina 
testing are taken at the end of the threshing l ine as a 
qual i ty-control  measure.  These samples general ly 
range from 1 6 % to 20 % moisture content.  

Tobacco strips are also,  from time to time,  sampled 
and tested from the exi t of the redrier and out of the 
packed case or hogshead immediately after packing.  
Samples are also taken and tested before and after 
blending of strips during cigarette manufacture.  The 

IS0 1 21 95:1 995(E)  

Light di scs (IO)  

sampl ing and handl ing  of dry lamina must be carried 
out careful ly to avoid degradation.  

The moisture content of some of these samples may 
range from 1 0 % to 1 4 % and they wi l l  need to be 
recondi tioned to at least 1 5 % to 1 6 % moisture 
content before testing.  

I t should be recognized that al though the total  stem 
content of the lamina strips sampled from al l  test 
locations are l ikely to be simi lar,  there is no guarantee 
of this.  Test data should only be compared and ranked 
from wi thin one sampl ing location.  

i t i s not just di fferences in moisture content at the 
time of the test that may affect the resul t,  but also 
physical  changes to the lamina and stem arising from 
their being subjected to the redrying and packing 
process.  This may affect both the relative densi ties 
and aerodynamic properties of the sample.  

Heavy discs (IO)  

Dimensions in mi l l imetres 

,  ,  0 1 .01 6 
I  

Detai ls at parting-off nipple 

(use form tool )  

Figure C. l  -  Disc design 
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0 

;  0.2 

z  
r u  
.c 
.c 

z  
? 
u)  
F 
a 
.u  
; j  
G  

0.1 5 

0.1  

I  

0.05 -  
1 00 

Figure C.2 -  Separating  tower condi tions and disc mass for polypropylene discs 25,4 mm in diameter 

200 300 400 500 

Mass of disc,  mg  
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Annex D 

(i nformative)  

Routi ne checki ng  and cl eaning procedures 

a)  Check and clean dai ly the fol lowing.  

1 )  

2)  

3)  

4)  

5)  

The threshing basket:  remove any tobacco 
debri s.  

The stati c tapping apparatus and manometer:  
ensure the stati c tapping apparatus sensi ng  
hole i s free of tobacco fi nes and di rt and the 
manometer i s correctl y fi l led and zeroed.  

The vibratory screen:  ensure the wi re mesh  
screen has not become bl i nded wi th tobacco 
dust.  

The floor area surroundi ng the stem tester.  

Remove any stem deposi ts that may have 

bui l t up in the 

-  1 4/l  8 tangential  “heavies” separator;  

b)  

cl  

d)  

-  thresher and i ts surrounds;  

-  duct inlet bel ow the thresher;  

-  the wi nnower shel f;  

-  the vi bratory conveyor screen.  

Check weekl y the fol lowing.  

1 )  The threshing teeth:  these are case-hardened,  
but l ook for excessi ve wear and elongation of 
the holes in the teeth.  

2)  The ai r-inlet guide vane setti ngs.  

At l east once a year,  al l  ducti ng should be 
di smantled and cl eaned thoroughly.  

Maintai n the stem tester i n accordance wi th the 
manufacturer’s manual .  

1 9 
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