
*NOTES O N DRUM W I T H E R I N G 

Angus 1\ Hut ton 

(Chemomi Estate , Nandi Hills, Kenya) 

Introduct ion 

Convent ional withers are carried out in elaborate multi-storey factories on 
banks o f tats. L e a f is spread at about 1 lb. per 10 square feet and various fans a n d 
heaters and other methods of controll ing air movement and temperature a rc 
employed with varied success; in other cases, nature is relied upon to do the work 
unaided by mechanical means. T h e former method is known as "artificial wither­
i n g " and gives a great deal of control, especially when there ate adverse ambient 
conditions. T h i s method has reached its perfection i n Cey lon and South Ind ia , 
while the natural method is the one commonly employed i n N . E . Ind ia a n d m u c h 
o f Af r ica . Wi ther ing periods vary f rom 12 to 36 hours. M u c h labour is used to 
spread the leaf and recurr ing expenditure is involved on maintenance a n d replace­
ment of tats. 

T h e Sirocco withering d r u m gives a fully control led wither more quickly , wi th 
very little labour, with a smaller outlay on bui ld ing and equipment than any other 
means, with virtually no recurr ing expenditure on maintenance, and with a very 
low consumption of fuel. 

Withering Drums 
Attempts at withering leaf in drums, hot-air boxes, tunnels, etc. have been 

made many times dur ing the past 60-70 years. M o s t have failed. T h e Sirocco 
withering d r u m , however, has achieved considerable success since its advent in 
1952; m a n y experiments have been done by the makers' overseas engineers; a n d 
experience has been gained o n estates which have installed these d r u m s — m a i n l y 
i n Af r ica , where over a hundred o f them arc now in use. 

T h e M a r k II withering d r u m is d iv ided into two sections with four compart ­
ments in each a n d is designed to work at a speed of 1J R . P . M . H o t air is suppl ied 
from a Sirocco N o . 8 air heater, wh ich can provide enough for four drums. T e m ­
peratures are control led by two potentibmeters mounted on the control panel and 
actuating a control unit which"opens and closes dampers o n the hot-air and co ld -
air inlets, keeping the temperature within 2J°F o f whatever temperature it is set 
for. T h e original idea was to wither the leaf at a n inlet temperature of 130"-140°F 
for $-1 hour (to dry off surface moisture), using the high range potentiometer, and 
then to switch to the low range instrument for a further 2-2} hours at a n inlet 
temperature of 100°-120 o F: Provision was also made for running on cold air only. 
A i r was provided by a fan adjacent to the mix ing chamber and this escaped after 
passing through the leaf by means o f the perforated sides and doors o f the d r u m 
compartments. A charge of 1,600 lb . of leaf per d r u m or 200 lb , per compartment 
was a imed at, wi th a recommended wither equivalent to a 3 8 % out-turn o f made 
tea to withered leaf. 

* Tht InttiluU does not necessarily endorse the views expressed in papers contributed fy persons other than 
members of the staff. 
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E a r l y o p e r a t i n g c o n d i t i o n s , d i f f i c u l t i e s a n a m o d i f i c a t i o n s 

A n early difficulty was the odd leaf left over above a full d r u m charge. A 
simple solution was a butterfly valve fitted ha l f way u p the central t runnion a n d 
operated by a lever at the end of the d r u m . T h i s shut of f the end ha l f o f the d r u m 
to make it possible to use hal f charges. A n o t h e r early difficulty was uneven withers, 
the leaf i n the section nearest tlie fan withering more quickly than the end section. 
T h i s was overcome by enclosing the sides of the d r u m , leaving only the perforated 
door for the air to escape through. T h e next difficulty was the ouestion o f Whether 
o r not to store leaf before " d r u m m i n g . " Experiments proved conclusively that 
leaf stored o n racks or moveable trays for u p to twelve hours before d r u m m i n g was 
superior to leaf stored by other methods. A slight loss o f moisture o f 4 to 6 % takes 
place o n the racks. 

T h e next difficulty was to match -drums to dr ier capacity when the withering 
period h a d to be extended i n wet weather. R u n n i n g the dr ier empty for certain 
periods, or the addit ion o f a d r u m , would have solved the problem, but some other 
more satisfactory means had to be evolved to close the gap . It was found that b y 
increasing the fan speed and introducing a greater vo lume of air , withers could be 
speeded up, but this, i n itself, was not enough a n d some other means h a d , t o be 
found without prolonged high temperatures. 

E x h a u s t C o n t r o l 

Exhaust control was based o n the finding that even at the high inlet temperature 
o f 180°F in the ear ly stages o f withering, the air after passing through the leaf left 
the d r u m at a temperature o f about 85 F . Therefore it was assumed that so long 
as the exhausted a i r was controlled to 85°F, the inlet temperatures would not matter, 
as they w o u l d automatically be reduced as withering progressed, till finally the inlet 
temperature w o u l d be only about 15° more than the exhaust temperature. T h e 
potentiometer element was therefore moved so that the exhaust a i r p layed o n to it 
and the exhaust temperature was thus control led to wi th in ± 3° o f 85°F. T h e 
results, as recorded o n a thermograph, were surprising. A s soon as the d r u m was 
charged a n d started u p , the inlet temperature moved u p to anyth ing between 
170°-220°F for a few minutes, according to the state of the leaf, then settled d o w n 
to about 1 6 0 T a n d then, over a period of three hours, slowly dropped to 0S*-1O5°F, 
when the leaf was discharged. 

T h i s method , known as "Exhaust C o n t r o l , " considerably improved the teas 
but made n o appreciable difference to the withering t imes; but i t was found that 
the high' init ial temperature h a d a detrimental effect o n quality. 

Lower exhaust temperatures o f 80° F a n d less were tried, but .they were not 
successful, for the: instrument was working a t the limit of its scale, where it was not 
sufficiently sensitive; moreover, since the dayt ime ambient conditions were often 
above S O T , the control was influenced by atmospheric temperature a n d could be 
used only at night. A t night, with an inlet m a x i m u m o f only U O ' - I S O 0 and with 
the same! reduction of temperature over three hours, tne quality o f the tea was m u c h 
improved. 

H o t A i r v e r s o s G o l d A i r 

Experiments were carried out, when ambient conditions were favourable, o n 
withering leaf in the d r u m with cold air only, at night, over a per iod of twelve 
hours. T h e results were most encouraging: It was most noticeable that qual i ty , 
which had been lost with the heat i n the controlled d r u m , was now present even 
with hard withers. T h e o ld bugbear o f .leaf blackening in the drums was still 
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pfPseiit, though to a lesser degree. D u l l teas were generally the order of the day 
dur ing the rainy season a n d this was attributed to the longer period in the d r u m 
a n d the heat causing pre - fennenta t ion v . , • : , s , <,<• / i * 

P e r c e n t a g e W i e n e r a n d O u t - t u r n s 

It h a d meanwhile been established that an out-turn o t ' 4 2 - 4 4 % M . ' I ' . /W.L . 
was far superior to the 3 8 % figure quoted originally and that a m u c h blacker well-
twisted tea resulted. 

R e d u c t i o n o f L e a f M o v e m e n t 

As previously mentioned, the blackening of the leaf, which had been thought." 
to be due to heat, but which was present (though m u c h less noticeably) even when 
only co ld 'a i r was used, was still a matter of some concern, 'part icular ly with harder 
withers. It was realized that the blackening was caused by bruising, through the 
movement o f the leaf i n the drums. So it was supposed that i f the. d r u m were 
slowed up by half} bruising might be reduced by half as well, so long as only c o l d : 
a ir was being used or very low temperatures; with higher temperatures, scorching 
cou ld o c c u r i n certain places in the d r u m . It was then found that using cold a i r 
at night, the appearance o f t h e leaf was m u c h better and really h a r d withers could 
be obtained without loss of qual i ty , , 

P r e - W i t h e r i n g i n D r u m s a n d D o u b l i n g o f C h a r g e s 

It was found that after three hours o f withering on cold airp when* ambieht i 
condit ions were favourable, a wither of 7 5 - 8 0 % had already taken place, with a 
bulk reduction o f 5 0 % . n i t was therefore decided to try doubl ing up thV.drurh 
charges wi th partly withered leaf in order to reduce leal" movement, n. n S MWJ 

..>• In the case o f a factory wi th three drums; two were charged together a n d r u n : 
for three hours o n cold air. : O n e d r u m was;then discharged, door by door , a n d . 
added to the first d r u m , so that the original two charges of 1,600 l b . each had been 
converted to a single charge of2,400-2,500 lb, o f partly withered leaf; this filled the ; 
d r i im compartments nicely, without packing d o w n , and left m u c h less room for : 
movement. T h e wither was continued for a further nine hours. O n discharge 
it was found that the leaf appearance was excellent, a n d the wither very even. O n e 
m i n o r prob lem i n the past h a d been to wither the su lks to the same extent as the 
leaf, but this was n o w solved. * ' 

; ' T h e new programrnc, -which matched- the dr ier fair ly, well , is shown in the : 

fol lowing tab le ;— • >i: 
••- >'>N*w programme withithrea.MK. U DrumsCharge; 1,600 lb. p*r drumimtiallj I . 

Times: . > Brum No. 1 , . i , DrdmNo,2 .. . Drum.Mo. 3* hi 
. • • 6 p j n . Mii:(A>.,.. - IN .• ,i j.,..(B) <,-.IN 
• 9 p .m. ^ (B) O U T 

1 . (to N o . 1) ' 
(C) - I N ' 

10 p i rn . " I D O U B L E D U P | R E C H A R G E D J 
• ';!/ ( A > B ) ' T N ' ; - ' ; - ' (D) . ' IN '!.. ' • ;•; 

12 p .m. (D) O U T , 
(to N o . 3)"- f •' 

1 a . m . j R E C H A R G E D : D O U B L E D U P 
j (E) I N | - (C '+>T>y - IN •• 

7 a .m. | (A) O U T 
8 a j n . i , (B) O U T i) i • , -i * 

•9 a.m.. i ] • (C)- • O U T -
10 sum. ' : (D). - O U T 1 1 

11 a .m. * r'(B)- O U T i 
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VYrtk. tkree drumv- u p Uvfivc c h a r g e s , p r 3,000 ,lb. o f leaf, can be dealt with in. 
this way a n d wi th; four dr^nisV u p ^ 4 1 , 2 0 0 . lb. of green leaf c^n be dealt with 
similarly, and so o n , discharging every J K H H \ 

T h i s worked well i n dry weather; when ambient conditions were right, but, 
when the rains came, some alteration was necessary. A s it was known that h i g h 
temperatures caused loss of quali ty, it was decided to try a low in let-temperature, 
with the idea o f just dry ing the air. F o r convenience, 85*F inlet was tried—it 
being a simple matter to remove the potentiometer clement from the exhaust control 
position to the original inlet control position and vice versa. T h i s system has worked 
very well under the worst possible cl imatic conditions and also applied itself v c i y 
well to the new programme of " D o u b l e D r u m m i n g , " with the added advantage 
that the initial pre-wither can be done in 2-3 hours and the remaining period in 
alxmt 10 hours on cold air or about seven hours on hot air at 8 5 T . 

Conclusions 
Samples of all these experimental wither teas have been favourably reported 

on by L o n d o n brokers, stage by stage, and it now appears that the ideal way to use 
drums i s : — 

(1) 1,600 lb. initial charges for d r u m s ; 

(2) pre-wither at 85*F inlet temp, or cold air for 2-3 hours: 

(3) double-up drums after pre-wither to reduce leaf movement ; 

(4) run drums at speed o f f R . P . M . (or less); 

(5) when ambient conditions are favourable, use cold air (after pre-wither) 
for remaining period in drums (7-10 hours); 

(6) when ambient conditions are not favourable, continue to use hot air at 
85° inlet for remaining period of 6-9 hours; 

(7) an out-turn of 4 4 - 4 6 % M . T . / W . L , - = a b o u t 5 5 % withers in the dry 
months is a imed for; 

(8) a n out-turn of 4 0 - 4 2 % M . T . / W . L . = a b o u t 5 0 % withers in the wet 
months is a imed for. 

T h e r e is a considerable saving in firewood by using low temperatures; J - l c u . 
y d . per 4,800-8,000 lb . of green leaf a sufficient and of course the capacity o f the 
drums is doubled but the power used remains unaltered. 

It is estimated that six drums worked off one suitable a ir heater at 85° inlet 
temperatures, with two 6' 'dr iers a n d n ine rollers, would deal with about 17,600 lb . 
o f green leaf per day . 

M a n y of the modifications mentioned have now been incorporated into the 
design of the latest drums, wh ich are believed to be greatly improved; but the 
writer believes that the withering d r u m , though here to stay, still offers a great 
challenge for cont inued improvement not only to withering? but to the whole* process 
of tea manufacture a n d factory design. It ,L| worth mentioning that many o f the 
top-pr iced Afr ican teas today are made using withering drums. 
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