TEA MANUFACTURE -
PART 1. COMMON PROBLEMS IN TEA MANUFACTURE

By
E. L. Keegel

Withering.

In the course of my advisory work I have frequently come across instances
where despite the best withering facllitles and plenty of tat space, under-withered
leaf wag being fed {nto the rollers. Attempts to reduce costs are often responsjble
for soft withers, but when it is realized that this surplus moisture has ultimately
_ to'be driven off in the driers, thus lengthening the working day, there 8 really

not much to be sald in favour of very soft withers, Even with extra care in
roiling it is doubtful whether a satisfactory product will ever be obtained.

The shutting up of all loft windows a¢ night, especially when the fang are
stopped, 15 stlll practised without a knowledge of the harmful consequences.
Withering leaf bréathes and if the carbon dioxide gas is nov allowed to escape it
-has an injurious effect on the leaf almost akin 1o Keeping it in a closed basket. I
am almaost certaln from all evidence available that this is one of the main contr}
butory ¢auses of dull infusions and *‘sweaty' llquors,

-+ - -The temperature at which leaf should be withered is etil! o-much discussed
question. Admittedly on the data at one’s dispesal, both practical and theoretical,
there :ig & considerable risk in employing d high temperature for withering, -
particularly if jt is maintained too long. It may Interest you to learn that no
detrimental effects will result if leaf is subject 1o a temperature even os high
“as 2200F, far a few seconds only. However, if exposed for a milnute at this
high temperature the leaf is completely killed and will not ferment. At lower
temperatures, but considerably higher than those adopted in pracUce, it was
observed that at 1600F. exposure of leaf for even 5 minutes was sufficient t{o stop
fermentation. For shorter perlods than 5 minutes fermentation was adversely
affecied. Other experiments carried out on high temperatures revealed that
. no damage resulted from the employment of temperatures of 100 — 1109F, for
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perlods as long as 2 hours.. Fermentaiion-was quite.normal, which expiaing wipy
Mr. Webber has obtalned such satisfactory results with his machine. Iz the
light of the results of all these experiments it appears that the length of Mme
during which a high temperature is maintained is what matters most. Long
hours of withering at over S0VF. are known ta redden the leaf. 1 have not found
much evidence of very high temperatures being used for withering but the red-
enning of leaf I have seen on a few occasions was more due 0 heaping of the
leaf for unduly long periods, This invariably occurred in factorles where organi-
sation was faulty and labour costs were cut, Though great care was exercised
In the withering process the overlooking of a (rifling mattey like this nullified
many of the advantages that would have accrued from the observance of low
temperatures and even spreading.

Rolling.
Now that I have referred to leaf temperatures, it may be as well to see its

~refation to rolling. The idea that'“HeaL is the enemy of quality' seems to have .

becn engraved in the minds of most ‘planters. Time and again have ] seen
leaf being under-rolled just because it was too warm to the hand. - To my mind
some heat In the roller is a healthy sign. It shows that work is being done on
the leaf. So long as the leaf is freely circulating there is nothing to fear from
apparent over-heating and fortunately the roller itseif comes to your zid in
this matter. If too much pressure is applied the upper layers hecome icaked
which will be a signal that you have exceeded the limit. The reai danger of
heat actually arises under this condition which more often than not s a resylt
of overcharging the roller. The danger of keeping rolled leaf lylng about for
any length of time must also not be overlooked. If this is a regular feature in
your factory then obviously your organisation is a fault. ‘It 15 far better L0 keep
that leat jogging along in your roller than dlscharging it just becatise it has
had, say, a 30 minute roll.

This brings me to the le.ngt.h of time for which pressure should be applled;
The varlety of pressure perlods I meet with from factory to faclory is simply
bewildering — 5 minutes on 5 off, 7 on 3 off, 4 on 3 off, B on 2 off and even 23
on 24 off. On investigation I generally find that there is no speclal reason for
adhering to any particular comblnation. It merely happens to be a tea-maker's
fancy. ‘Obviously the idea behind all this 1s to cool the leaf but you will probably
agree with me.that this must be intelligently applied. Provided that the leaf
is circulating properly there does not appear to be any justification for ralsing
the pressure cap at all.. The actual cooling effect observed In the commercial
rollers at 8t. Coombs by raising the cap every 5 minutes in a 30 minute roll was
only 20 so long as the leaf waa circulating under pressure. From (he point of
view of breaking up the balle the raising of the pressure cap is certainly of great
help, but why overdo it * Release of pressure about tbe middle of a rol] for a

few minutes and again at the end is quite sufficient. It is prolonged-rolling at °

high temperatures that has a detrimental effect. A general rule that may be
wisely adopted is, therefore, short rolla if heavy rolling {8 the objeclive and

long rolls In association with light rolling. )f fermentation periods are accord-

ingly adjusted the ultlmate result is more or less the same.

Before I GLprn. <0 the questiori of ‘duration of rolls,, number of rolls and
dhoo! outturms — mattérs that puzzie ifany planters — I wish to touch briefly on
an equally perplexing problem, namely, roller charges. Makers’ ratings ‘have
been followed sometimes with disastrous results. The size of a roller 13 not
the main governing .factor, the most important being the design of the table
and most particularly the design of the central portion. With mest tables a
simple true cone fixed on the door will ensure adequate clrculation even under
moderate pressure. Delalls of the fittings have been given in our publications
and I will not enlarge on this subject beyond warning you not ¢o confuse these
true cones with fitdhgs which are used in Epicyclic Pressure or E. P. rolling.
The degree of wither has to be taken into conslderation as well: let me’ dive
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- an example, . Suppoging the opumum charge for a roller iz 400 1bs ; for a
soft ‘wither (40% outturn made tea to withered leaf), a simple ealculation wili
shaw you that it contains abont 240 ibs. of water and 160.Ibs, of dry matter, [The
water in the Jeaf.occupies no extra spacg of course. Now, If you. have, hand N
withered leaf. corresponding to an outiurn of made tea of 509, antl.do. fiot wish
to overload that reller the charge must not exceed 320 Ibs. Note.carefully the
difference in the optimum charges. It is as much as 80 1bs. although in both
cases .the volume taken up by the leaf is the same. Having seen hundreds of
rollers of all slzes and sil makes in actlon I am convinced that half the trouble
experienced ir roliing is caused by ovemhargina. True, it Mmay appear un-
economic to undercharge rollers but you may rest assured that in the.long
run it will pay not to overcharge. The optimum. charges of withered leaf I
would recommend for the more fammar rollers are as follows .—- .

#41ns, 400 Ibs. withered Jeaf.
) 40 1"5. TTEN - e 350 ”» -j'v TR 'S
36 ins. (Deep jacket) 300 ” "
% lﬂ& (smdard lam;) 250 il " Lel
) 3& iﬂﬂ. - LY 225 " . ’; "
3z 1n3 Square jacket} . 250 * n o m
-+ 35 ins,. (Economic) 300 . " "
- 32 ins. » o o . ‘20, - " .
X m lns- "y 125 ”» ': ' ) N

increase by 10% for rolled leaf.

’mese ﬁgures are bamed oii normal withers. If you go in for abhnormal withers, -
.ve!ymftorvézyhard,addordeduct 10%. When rolladleattstobechamd-
'_'- the amounts may be increased by 10%,

hnungtothequestlonofdurammofronslhaveth!swsay Donotbe:':
tied flown to the.orthodox 30 minutes. YoUr mnachinery muyst declde thig for

-5-,_youammlaiswhereorganizaﬁoncomesin,asubimwhich!sfartoowtde .
ta talk to you about now. .In some factorles, smooth working Is sacrificed for: -
. the sake of following orthodox methods not realizing thut a slight shortening

or Iensthenlns of a roil makes no. material difference o the resuit, Dhool out-
tyrpg must simﬂa:ly depend on your machinery and this applies to the number
“of rolls as well, The.logical amount of dhool to be. taken ount in a four roll

- programme appears-to ‘be 10, 20, -25 and 309, but what of R 4 you instead.

take 40% in the third roll and only i5% in the last'? There will be practically
_ no difference ‘provided the big bulk outturn is the same, This may sound

liogical, but. if you doubt me fry an upertmmt out wuh the same. !eat andl'--ﬁ

on the sampe roller.and see. what  you get.

 “§4 I sald"éarlier, the dizes of ‘your follers dre . the éhfed inﬁuenclng factor
m ‘deetting’ on tiow much dhool gpould be removéd from a-'roller.” If we take .-

_-mecttrememwhem.w Mlhs.lscharsedintnawinﬂ.mﬂer the leaf -

“from ‘which has fo go Into a 32 ‘s, for the’ next roll, ‘surely it will be ‘the

helshtwfolbrwtakeonIdehoo!:ummWnseonhodmdmndsm ‘At least
30% of that leaf will have to be extracted. ag dhool to givdigatistactory results

in ‘thp following roller. I hope you see the point I am driving at, which ina -

- nutshell 1z this; do ot bother yourself with how much dhool is téken ; concern -

‘yourself more with how much leaf should go into a roller; In other words,

- first fix the charges in relation to the sizes of your rollers and theé order in which

they are to be used, then dhool outturns should adjust themselves. And speak- -

ing of dhbol cuttions do not blamé your rollér if you Sometiimes get lnadequate,
'dhoui. A loose belt Inthedrymther eﬂnqu!te easily be the cause.’

BTN I

mmaawhschamtershmxumngsameraﬂmsemmmwmh-
canhmmmt, peopla. . There i3, more than suficient evidence to show that speed
haavewunlbeﬂeuonthewaspmdmd. Ingenmlnmaybesaldthata

- 22




=
Vo
.

[

._.-.?-?Ea-?- e

B T Ty

=

slow speed improves appearance slightly; but if it is below 30 £p.m. poor circulp~
tion of the leaf will result. Experlenceahowsxhat speeds of over 50 r.p.om. are
wastefut of power and that the factor vf importance is the crankthrow. - Ag.a
guiding prineiple you may take it that if the crank on a rolier is smiall’ the speed
should be high and ' vice-versa, In practice it' will be found-that speeds of
3640 r.p.n, need not be exceeded but if a roller is over<harged ar has no
contrivance, such as a cone, on the door it will be found necessary to increase
its speed to 50 r.pm, to get the leaf to circulate properly. Most modern rollers
are provided with relatively big cranks which assist the circulation of leaf
and, therefore, need not be run at more than 40 r.pan. The whole question
really boils down to this; adopt a speed that will circulate the leaf briskly
that is all. It does not matter whether the roller runs at 30 or 40 or 50 r.p.m.
but do not forget-that faster rolling consumes more power,

. . Another question frequently askzd s .how long .must leaf be fermented

" and in what order should dhools be fired. The most favourable point to be

reached in fermentation is to my mind the most difficult task in the process
of manufacture. Should one be guided by colour or by nose? There is at
present litte precise. information on this point, but some preliminary work
has brought me to a stage where ! can lay down certain broad gemeralizations.
To judge.the progress of fermentation by colour Is very misleading indeed
because if the wither {3 hard the leaf will look green no matter how long it
iz left, on the fermenting racks and ¥ the wither 18 soft it quickly acguires
a coppery hue. Aroma on the other -hand i3 a safer guide bu¢ experience (5
needed to distinguish what some old planters will describe ag first nose, second
nose and third nose. If you can do this you will have no doubts about your
fermentation. . ‘ .

: Boll Breaking.

Rou breaking is one branch of manufacture where no seripus atlempt has yet
been made at standardization. The reason I8 not far to seek because there
is such a varfety of machines on the market working on different principles,
In consequence it is hot surprising to see varlpus demces being resorted to in
an attempt to obtain an even dhool. Double- roil-breaking is certainly a good
way of getting an uniform dhool but It invclves more time, more machines
and more labour, Why go to all this trouble wheén by a guitable combination
of mesh, speed and slope you can get the sime results in’ a single ‘operation ?
Bow then is one to set about it ? In the first plnce ensure that the roll-breaker
is'fed at an even rate. This is of paramount importance 23 by over or under
feeding a roli breaker a wide varlation of dhool size will ‘be abtalned. Next,
aim at getting the size of dhool which when fired correspands to that of
BOP, If your dhool iz larger.despite the use of No. 5 mesh, me generally
accepted standard which produces a dhool of the reoognized .vou can
correct it by elther or all of the fonnwing ways . — S

e

{a) A smalher mesh at the end of the roll breaker
(mm fasta- speed, .
e (c) A steeper slope. ‘

If it 18 too small decvease the speed or slope, perhaps both. As you sae
the adjustment is quite easy and only requires a lttle ingenuity and common
sense. If your factory is one of those which specializes in large leafy grades
a Ne. 4 inesh may glve the desired results and if you wish to make a high

'pmentage of BOP and F'annmss ‘No. 6 mesh will probab!y glve the best

results,
23
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When I turn to the conalderation of ﬁrins 1 must remark upon a recent
tenﬂenqv to ovérfire. Faulty inlet theérmometers, absence of exhaust thermo-
meters and long drying periods are very commofi not so much oh the modern
endless chain pressure driers, but on the older seml-automatic tilting tray
types. The fully automatic drier rarely gives trouble and there is no reason

why even the other types shou)d not give equaly satisfactory results if only
they are properly used.

. Overloading of trays, hurried spreading of the leaf and irregular charging

of the trays in. the case of tilting tray machines are common faults The
factories where .these faults occur invariably have trouble with dull infusions.
It is unnecessary for me to stress the fact that firing is a mechanical process
and even in semi-automatic driers the human element enly enters in the feed-

‘wir.ing and colleeting of ‘the leaf and maintenance of temperatures, but it is still
.. @ common practice to see firlng being judged by the feel of the tea. There I8

no need for uncertainty about firing when, by having a constant load, a
constant exhaust temperature and changing trays by the clock, you can do

away with such malpmcuees as slipping from one pulley to another, opening -

port holes, running a few trays empty and closing down on the fan valve, At
this stage you may ask what should be the correct load for these tilting tray
machines, A safe rule of thumb to follow i8 to work as near as possible 10

3 1b. leafpersquarefooto{u-ayarea. My final word of advice on firing isto . .- .
take "every precaution to ensure that teas are thoroughly cooled ha!ore they ‘

leave the ﬁrlng room,

et

Finally, I come to grading. The procedure varles to such an extent. from =~
eptate to estate that unlike the other branchgs of manufactyre no rules can
be lald down. I must, however, refer 1o the dangers inherent in attempting to ~ -
keep thé percentage of off grades at too low a figure. It is very easy to gpoll

the appearance of the main grades by so doing. There Is no hard and fast
rule for the percentage of Broken Mixed 'but (£ .i¢t 15 too high frat look Into
the standard of plucking before’ blaming the teamaker. If you are convinced

_Lhatltlsnotduetoeoarselea:youcanthenbesmthat.lhetnult!adue_ B

efther to rolling of under-withered leaf, or too severe fittings on .the  roiler
tables, -Light rolling also sometimes tenda to produce more Broken: Mlxed and

the only remedy Is to put more pressute on the leaf. Finally, to avold greying .

use your cutter Judictously and see that lts cutting edges are always sharp,

Excossive handling of freshly fired 128 tust also be'avolded to keep teas. really T

black in appeamnce

e : DISCUSSION
I. QUICK mmmnc—p, g WEBBER.

MajorO L. M. Lebbe said that quick withering machines had bean in use for‘::' i

MS{)yms, he himself kad originally used a desiccalor and now he Mada’ Paragon
dricr. He ashed whether the latter machine would not be more suuabk and also’:irc

profitable.

Mr, Webber said he thought this wash hly i b b[
point of view of the prices reghzed. ig ¥ mpro able especially from the

My, Morford asked if the outpnl vaﬁai appreciab!y Jor wet lcaf and dry leaf...
. Mr.-Webber said he a!ways welghed 750 lhs of leaf wet or dry, s the output

' was always the same.
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Myr. Dyer remarked that he had obsérved that the leas- from this mackine wave
vather flaky. |

L 4
Mr. Webber agreed that the teas were inclined to be choppy, but no adverse

" comments had been received from the brokers. In fact reports indicated no

difference in afpe:_tmnce between normal and quick withered teas, nor was there
any appreciable difference in price.

In reply to various other questions, Mr. Webber said that there was no
evidence either that the percentage outturn of made tea to green leaf was reduced
by the use of this machine, or that there was a danger of case hardening of the leaf.
He further stated that no extra labourers were required to operate the machine.

II. COMMON PROBLEMS IN TEA MANUFACTURE—E. L. KEEGEL,

conference of Teamakers, presided oves by Mr. Keegel.

Mr. Lockhead and Mr. Childerstone asked if it would ‘be possible fo arramge &

The Director said he would require tim> to consider this suggestion,

Mr. Morford and Mr. Childerstone suggested in this connection that a precis of
Mr. Keegel's paper should be circulated to all teamakers. The Director agreed to
this, and asked those interested to send in their names and addresses. (THIS
HAS BEEN DONE—Ed.).

- Myr. Morrison asked whether the recommendations regarding consiant pressure
were applicable at all elevations,

Mr, Keegel replied that although his recommendations were based principally
on results obta.mej' in upcountry factories, there was no reason why continuous
pressure (with shorter rolls) should not give equally good results in the low-country.
It was, however, advisable to raise the pressure cap for a few minutes in the

middle and at the end of each roll.

The Director added that thorough circulation of the leaf the whole time was
of prime importance in maintaining an even temperature in the roller,

In reply to a question by Mr, Childerstone. Mr. Keegel said that the sﬁeed
recommended for E. P. rolling was the same as for batten pressurefcap rolling. -

In reply to a question by Mr. Clowes, on the types of mesh in roll breakers,
Mr, Keegel said that it was advisable to have a smaller mesh at the lower end,
since during the passage of the dhools through the machine, the larger particles
tended to accumulate there. :

My, Birkett asked whether the use of a high pressure in the first roll would noi
spoil the appearance. . '

Mr, Keegel replied that if tiP was the main consideration, it was certainly
0

preferable to keep the first dhool out-turn as low as possible. The figures he had
given referred to 3rd and 4th rolls, and might be applied to the 2nd as well.

My, Birkett then asked whether the percentage of big bulk was not the most

“important factor, since it governed the amotini of culting daking place in_the sifting

room, and what limited the percentage outturn of dhools.

Mr. Keegel replied that the higher the big bulk outturn the more the cutting.
However, if the big bulk outturn was the same it made very little difference what
percentage outturns of dhools were taken in the later rolls.

My. Jayawardene asked whether continuous rolling was recommended if big bulk
osllurn was to be reduced.

Mr. Keegel replied that in his opinion continuous rolling could not be recom-
mended for tiis purpose alone, as it was apt to produce more “reds” than the
orthodox system. -

25



= Mr. Clowés asked how the siakement 6yMr Reegel that temperatures above
Y00%-110°F. would ruin the teas could be reconciled with statements by Mr. Webber.

The Director explained that fermenting enzymes were destroyed at about
120°F, but a lower temperature raintained jor about 3 hours would not affect the
activity of the enzymes.

Mr. Jayawardene asked what standard withering percentage was rccommudcd

Mr. Keegel replied that he considered that for a good average wither the leaf
should contain about 559%, moisture (i.e., the outturn of made tea to withered h‘.a!

‘would be 45%).

My, Childerstone ashed whether it would be ecconomic (o hold crops over for corlain

ﬁmods and how long fac!ory rindows could be closed during wsthermg w;thout any .

detrimenial effect,

The Director replied that it was not possible to state after what length of time
injury to the withering leaf could be anticipated. At St. Coombs it had not been

found economic¢ to hold over crop and daily manufacture was practised.

- In repl to a question by Mr. Stewart, Mr. Keegel said that in recommending
a firing loat{ for trays of § Ib. per sq. ft. he was referring to fermented leaf.

“In reply to questions on the types of battens recommended for well twmted
tea—-one of the most important considerations in low country manufacture—Mr.

Keegel said that no g type of batten was recommended—of  greater lmpor- )

tance was the type of the fitting on the door

.+ The Pirector -added that the. Colombo Oommermal Company M‘&‘S.*‘and
Walkers Crescent battens would probably be ‘found suitable. These firma had
m-oserated with the T. R. 1. aind had devised a type of cone known as'a
“Fa eaway cone. Of course, these true cones must not be confused with ﬁttings
used in E. P. rolling which was sometimes incorrectly referred fo as cone rollmg

Arrival of His Excellency the Governor-General,

.At the hour of [1-00 a.m. His Excellency the Governor-General arrwed w:th_ o
i lus A.D.C: The Chairman thus addressed the Conjerenoe n

Your Excelleqcy and Gentlemen

Lit is'an honoar indeed, Sir; that yan have made the long j ;oumey from Kandy
this morning to be present with us at the hour appointed, and purpose your return

" to Colombo this evening—a conmderable call on your busy occaslons. We a.m_ D

- delighted to see you present. .
: “The Téa Research Instltute of ylon is very conscions of its pecullar res- -
ponslbihty towards an In rovided, and we hope will -continge .to -~ -

- provide, the main revenne of the Island. rom conversation I had with youn, Sir,
and by your recent visit to St. Coombs, you have shown great interest and concern
for the work of the Institate.

- %+ -“We were disappointed indeed that the Minister of Agriculture was not. ~present
" with us yesterday to open this conference, and it is gratifying that you. have made

this visit to us today. I now invite you, Sir, to address us.
“Note. - The reply by His Excellency the Governor-General is given in full {n

" volume XXI, Part 1V, “Conference Number” The Tea Quarterly—December, 1950.

—






