FACTORY ORGAN ISATION
’ F. J. WHITEHEAD

Factory organisation may be defined very simply as a means of
using ‘machinery and factory labour to obtain the best results in the
minimdm time and.at the lowestcost. ~ +~ -

" The growth of tea is subject to the vicissitudés of weather and
season, sometimes it grows quickly and sometimes very slowly.
Consequently, a day’s work in the same tea factory may be the manu-
facture of, say, 4,000 Ibs. of green leaf or as much as 30,000 Ibs.

Under certain conditions wet weather may mean heavy crops
and wetter weather no'crop at all. In dry hot weather natural withers -
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~will tend to run away, and in cold daip misty. weather withers will

need assistance by artificial means. Control is necessary in both
cases.

Consideration of the‘above well-known facts will indicate, I think,
the need for, and the difficulties of, tea factory organisation.

Tea factories in Ceylon are not equipped to deal comfortabiy

- with the, b:ggest day's.; crop. of- the year. - it ‘would not be economi-.
-caliy sound to do this, yet the estate supermtendent has to consider

how he shall get through a day’s work: in a day, however big it is.
His Company Directors may point out to him his year’s estimate
15 460,000 lbs. made tea, a tea roller is good for 80,000 lbs. per
annum. He has 5 roilers, 2 roll-breakers, ample drying capacity
and tat area and therefore there should be no. disicuity in doing tun
justice to his crops. All very true, but the superintendent has to

consider how he shali make the best use of his tactory equipment

in the busy season.

The supermtendent will insist on leaf deliveries being'up‘ to

. time at the tactory, he wiil object to teat being stripped from the tats

petore it 1s witnered, althougn the ariers may have to wait empty
tor several hours 1n between batches, the worKing day lengthens
out, the numper of rolls may have to be reduced trom J or 6 to 4
or even 3, with the result that tea. driers inay be overloaded and
termentations unduly prolonged.  Leat defiveries continue to arrive,
spreading overtakes strnpping in the lfotts or leaf has to wait, and
the § p.m. leaf may be spread by 9-80 p.m. Few superintendents
can spend as much time as they would like each day in the factory

 attenaing to detaus of manufacture and in consequence have to_trust
to factory records. .

M ,

These records have of late years grown tremendousiy in extent.
They usually include, besides the leaf and made tea accounts, wither-
ing loft records, such as loft temperatures, hygrometer differences,

., air_reversals and working.. hours _of _withering. fa.ns,_rollmg room
“records which' include written - up, rolling .programmes, dhool per- - -

centages, made tea to withered leaf ratios, fermenting periods, rolling
room humidities and outside atmospheric temperatures. There are
also firing records showing inlet and exhaust temperatures and fired
tea moisture contents.

When such records become too voluminous they are difficult to
check and, whilst [ do not want to condemn factory records in any
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‘way I would stress the need for simplicity and accuracy. I would

suggest the best way to simplify manufacturing records and thereby

~ gain in ‘accuracy is to organise manufacture in such a way as to

make it easier for the superintendent to see at a glance if the various
processes are according to programme when he pays his daily visit
to the factory.

It would take far more time than there is at my disposal to discuss

factory orgamsat:on jin ail the. progesses: -of tea-making, and so I .
propose to deal in detail with only “a”part of manufacture, namély

rolling and drying. Now, if we begin by visualising a very small

- factory with one rolter, one roll-breaker, and .one drier, we should

not have any difficulty in arriving at the best way of working this
combination. of machinery. We would soon learn that we could

‘charge one roller with at most 850 Ibs. of withered leaf and also that

a ‘5th roll would be ‘difficult if our dhool percentages were of the
usual order, say, 10 per cent, 15 per cent, 22 per cent, 18 per cent

‘and 15 per cent, giving us a charge of 125 lbs. for our 5th roll.

If our 5 rolls were each of 30 minutes’ duration, charping the

‘Ist roll of leaf taok, say, 15 minutes, and emptying the roller,

roll-breaking, and recharging the roller took 15 minutes, we should
want a fresh charge of withered leaf every 3 hours 45 minutes. We

should also know that if we wanted to keep our tea drier constantly

fed with fermented leaf, the rate of feed to the drier would have
to be 350 Ibs. in 3 hours 45 minutes or_say, 1.5 Ibs. per minute.

~In short, our rate of work would be 90 Ibs. of withered leaf per
hour or say, 160 Ibs. of green leaf per hour.

If our drier required, say, 3 lbs. of wet leaf per minute to be
kept constantly fed, it would need to run empty for half its time,
and so we would ask for a second roller. Then we would find we
could work these two rollers in two ways. We could do in both
rollers exactly what we did in the one, or we could combine the leaf
from both rollers at the 4th roll and use only one roller for our 4th and

dhools 'to handle in the latter case.™ If our drier could not take as
much leaf as 3.0 Ibs. per minute, we should reduce the loadmg in the
first roller charges to accommodate the drier.

By this time I have no doubt someone would like to tell me to
get on to something more practical and less elementary.

.8th rolls; . The-out-tirn would be the same in either. case, i.e., just_ e
~.double what it was with 1 roller, but % we 'should.have fewer and blgger '
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Let us‘th;erefore assume we have nine rollers, and two 4-foot
pressure driers. . We know very well we should not assume that
since one roller gave 1.5 lbs. rolled leaf per minute, and two rollers
3.0 lbs. per minute, that nine rollers would necessarily give 13.5 Ibs.
per minute. '

Let us put down our 9 rollers and find out how we can work
them to the best advantage. (See Fig. 1).

‘For_a good, many reasons we could not charge ail nine rollers

" . at once, but suppose we charge 3 of them with, say, 295 Ibs. of

withered leaf each. Our diagram tells us that provided we can
combine at the second roll and also at the 4th, we can build up a .
rolling programme which will keep all the rollers busy as long as
we have leaf to feed them:. Also we see that no roller or rolling
cooly has to doanything but the one operation. Rollers 1, 2. and
3 always do the 1st roll, 4 and 5 the second, and 6 and 7 the third,
and so on. This should help us in obtaining regular dhool out-turn
because our rollmg coohes would get very expert at the one particular
operation.

By keepmg to this arrangement we could experiment to find
out what is the best roller speed or type of batten and pressure
application for. each of our five rolls which would otherwise be very
~difficult.  If we allow 25 minutes for charging the 3 first rolls, 30
minutes for rolling, and 15 minutes for roll-breaking and charging
of subsequent rolls, ‘we shall see e need withered leaf to be
delivered to the rollers at the rate of 875 Ibs. every 55 minutes.
We also see that all second, third, fourth and fifth rolls will be
spaced at 45-minute -intervals.

The rate of feeding first rolls will later on become the rate of .
 feeding fermented leaf to the driers, and as this works out at 4
little over 12 Ibs. per mjnute,- we know that our driers, which
together have a capacity of 10 to 16 Ibs. per minute, will not be
overtaxed. If you will now turn to Diagram 1* you will be able to
_foliow the processes of rolling, roll- break;ng, green leaf sifting,

", férmentation, and firing. There you will see’that after rolling has

" proceeded for 30 minutes, 2.minutes is allowed for emptying the
roller and taking the leaf to the roll-breaker. Ten minutes is allowed
_ tor actual roll-breaking and it will be obvious that there is always
~ a roll-breaker available for each and every roller charge of leaf
throughout the day. Thus for 9 rollers we need 3 first roll-breakers,
and extra machines for green leaf sifting or double roll-breaking.

* Diagram 1 is a double page plate facing page 86,
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Fig. 2.—Rolling programme for 9 rollers, 6 rolls,
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Fig. 3.—Rolling programmie for 8 rollers, 4 rolls,
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It may be objected that to charge 3 rollers snmukaneously is not
good -practice, also that the state of the wither may not permit of a
. given weight of withered leaf (in this case 675 Ibs.) being stripped
regularly every 55 minutes. Regarding the first objection actual trial
has proved that it is quite feasible; as to the second it must be
- admitted there may be some difﬁculty until there has been proper
. organisation in the lofts. It can, however, be maintained- that once
the problem of stripping a given welght of leaf in periods of equal
|+ adees time kas beentackled, that is to say,. that. wither control has been . ., .
T smudied and adjusted; the difficulty mentioned Wil 'begm £ dissppear= "

The rate of stripping tats depends upon the thickness of spreading,

_in other words a cooly can strip so many square feet of tat area

per hour. If we assume the spreading ‘to be 20 sq. feet per Ib., we

find by actual’trial that at this rate of spreading, a cooly can gather

100 Ibs. of withered leaf in 53 minutes. As therefore we need nearly

. 700 lbs. of leaf every 55 minutes, we must arrange for 7 stripping

coalies in the lofts, more or less according to the weight of leat

rspread on each bank of tats.

“In the diagram, the vemcal line in 1 the centre is marked off to
-show' the time troms the commencement of ro!lmg the hrst charge of
675 lbs. of leaf placed in three rollers.

The large square at the top left-hand corner shows that three
- rollers worked for 30 minutes. The squares at the bottom right-
* hand corner of this rouing square show the time taken for emptying
the rollers, for roll-breaking, green leaf sifting, and recharging the
rollers for the second roli. by counting down, we see the second
.roll was started 15 minutes after stopping the 1st roll, 'and that
some leaf from the green leat sifter was put into the rollefs 2 minutes
-after the. roll had started. ' The overlapping of the two squares .
~ denoting roll- -breaking shows that two’ minutes after roll-reaking =~
started the dhool was fed to the green leaf sifter, and that both
- these machines worked together. The big bulk would of course
begin to be fed into the roller appmxxmately two. minutes after
o roll-bredking -commenced, and Hus 18 minttesare dllowed for-actual < -
charging: of all ‘second and subsequent rolls. Any big bulk to be | e
_returned to the rollers from the gréen leaf sifter at the end of this .. |
operation would, of course, be very small in amount. Rolls 8, 4,
~ and 5 can be followed in a similar manner, and in this programme
* it will be seen that all rolls after the first commence at intervals of
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45 minutes, of which time 80 minutes are occupied in actual rolling.
The weight of leaf, and the number of rolls employed, are marked
in the rolling squares. The percentage weight of dhool is shown
at the figures to the right of the diagram. S

~ We can now tirn to the second batch of leaf to be rolled, that
is- the second large square from the top at the left-hand side of ‘the
diagram. This square, it 'will be noticed, commences 25 minutes
after the rollers in the first square were stopped, that is to say, the
second batch is started 55 minutes aftef Startifff the first batch. “This

mterva.l of time is mamtamed throughout the day.

It is mterestmg to notice the working of the roll-breakers.
Their times of starting and stopping can be followed by reference
to the time column. After each 1st roll, 3 roll-breakers .would be

.used because there are 3 roller.charges of. leaf to be dealt. with,

After each 2nd roll where 2 rollers are used two roll-breakers would

be needed and 'so on.

If the roll-breaker times are followed along any horizontal lise,

it will be seen there is always 2 minutes allowed for cleaning. The

same applies to the green leaf sifter, and in factories where these
machines are not used, these squares of time can be allowed for

.double roll-breaking.

Now I think we cught’ to tiy ‘t0 make things a little cléarer by
asking and answering a few quest:ons —

'Quest«m 1. —-Why do we charge 3 rollers with only 675 Ibs . of

w:thered leaf ?

- Answer —Because this: is_about. the largest quantity we -can deal

with, if we are not to overload.our 2nd and 4th-rollers.

1f ‘we had 10 rollers we could load up with .more leaf

_and use 8 roHters far our 2nd roll,. but, what about our

... fourth roll; we should want another roller still, .making
11

thon 2. -Why do we fix the time mtgrval of 55 minutes foz lst'-
- roll charges ?

Ans-wer —Because we find this to be a convenient tnme allowing 25
“minutes for emptying, cleaning, and charging, and 30
minutes for rolling. Secondly, because, if our charge
- .- is'675 Ibs. or thereabouts, we shall be working within
» 22w« . the-capacity of our two driers, and- thirdly, because
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~we find this time interval will prevent any clashmg
of roll-breaker times, and so enable us to keep going
- without unexpected delays, although the time interval
‘between any two rolls of the same batch is only 15
minutes. And lastly, because, if for any reason some-
thing has gone wrong in the lofts, and we cannot have
_our charge of withered leaf up to time, 55 minutes
should be suFﬁc:ent to get things nght upstalrs

set, just as we would cancel & train, instead of altermg the time and
so upsetting the whole system by running a ‘‘special’® and risking

- collision at all our roll-breaking stations. In our case the risk would

amount to a certainty. Imagine, say, a 10 minutes’ delay after the
third set had been started off. .

If every time a set has to be cancelled an enqu:ry is held
regarding the delay upstairs, steps.can be taken to remedy the faults
and delays in' withering. Similarly it will be found disastrous to
shorten the time, and in this ‘case fermentation will be lengthened
if we overtake the rate at -which the driers can cope with the
fermented dhools..

Now to go back to our dtagram and study dhools and fermenta~
tion.

In any rolling programme the total time ‘taken in rolling a

complete batch of leaf will govern the time of fermentation of the

last roll. In the present case the big bulk will not be available until

, it -has had 214 minutes’ fermentation and the 5th dhool after 222
minutes. The previous dhools of this first batch would of course

have been fired earlier, but it would not be possible for us

" to complete feeding to the “drier the big bulk and the 5th-dhool
before four hours after commencing to foll. Since the whole of the.

leaf of the first batch can be fed to the driers in 55 minutes, we

see that for constant feeding the time of commencmg to fire the

earlier dhools would be 185 minutes after commencing to roll. . All

’aubsequent bau,hes could of coutséfolion on- at the - same rate

From this we see-our range of fermentation is from 3 hours 5 minutes
to 4 hours, and whilst few c;upe.rmtendents will have any fault to
find with the latter time, a minimum of 185 minutes for earlier

dhools may not please everyone. We could, of course, fire the -

early dhools much sooner, but we are axmmg at continuity at the
driers. There is, however a way of overcoming this difficulty, and

h‘!‘;‘.ﬂ\q‘- e

A

Cexo



82

still keeping a methodical and regular order of firing. We can
commence- firing in one of the two driers at 144 minutes after
commencing to roll, and if we fire all the first batch. in one drier,
the time taken will be roughly 110 minutes, which will give us a
range from 144 minutes to 254 minutes or 2 hours 24 minutes to 4
hours 14 minutes and this, | think, will be found to suit those who
consider the first range toolate in startmg and- too limited in scope. .

The order of ﬁrmg dhools need not, of course; follow the order
.of dhool production;-either number 3 or umber: 2 could be fired” =
before number one, if found necessary. We can now summarise
our rolling, fetmenting, and firing recbrdSeas folloWs aSSummg work.
was started at, say, 7.00 a.m. —‘ -

First leaf fed to rollers 675 Ib. at 7. 00 a.m. ﬁmshed W040am ,

Second ,, ,, ., 4, 678, ,, 755am. , it. 35,3 m.
" Thied ,, ,, » + 625, , 8.50am. " 12.30 p.m.
Fourth y, ,» » » 678, , 945am. ., 1.25 p:m.
etc. - S L .
First batch of Teaf’ fed to dner . o ' o hrs mins,’
. No. 1 924lam..'Fermennngt1me700to 924-—-.2, % -
.4 14
Second batch of leaf fed to drier L : ' .
No.210.17am. =~ . 7.55, 1019 2 24
_ : 4
Third batch of leaf fed to drier - . - . v
.., No 1n.12am. wt. . 850, 1L14—. 2 24
‘ L 4
Fourth batch of leaj fec] to drier i _ o
"No. 2 1zdvam. S 9.45_ 12.69-_-, 2 24
Lot . - : 4 14

) Assummg we stanted wnth 14, 000 lbs of green lcaf and thns.
was.-withered down to: 7,425 |bs. our workmg day ‘would be 11 roller -
charges, each of 875 Ibs. and the total rolling time would be 10 x 55

mmutes+3 40 =12 hours 50 minutes, or from 7 a.m. until 7-50 p.m.

hrymg ‘time would be from 924 a.m. until B-45 p m.  This .
completes the analysis_of Dnagram 1. e

- It may now be asked what would happen if we wanted to adopt
a 6-1‘01! programme with the same equipment. In this case it would *
be impossible to adhere to the principle of -keeping the same rollers .
for. the same roll, and. instead of charging our first rollers at 55-
minute mterva!s, we should adopt an interval of 100 minutes.” Since "
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bur interval is now 100 minutes, and our driers require: 12 Ibs.
per minute to be at all -economical, we should need to start éur

rolling with- 1,200 lbs. of withered leaf and this would require 4
rollers. Our rough diagram would be as shewn in Fig. 2. =,

It would also be an advantage to have four roll-breakers instead
of three.. The minimum fermenting period for the big bulk would
now be 260 instead of 218 minutes, and firing times would be either

. .. -from 182 minutes to 282 or from 104 to 304, according to whether
ST we sta"'te"d“‘ drymg in’ ‘Bhe "o “two driers, with “of cSliFs&~tHE same
'range ‘of - minimum fermenting periods. The output from this
programme would be approximately the same as in the previous one.

lt was, of.course, fitted to the drier capacity.

L F1g3

" Adopting a charge of, say, 774 Ibs. in 3 rollers every 55 minutes,
‘r this loading would be as high as it would be safe to go-to with the
two driers specified. In this programme the fermenting times could
be either. from 110 to 220 minutes or from 150 to 205 miinutes.

i ' However interesting these' programmes may be to those people
who have large factories, they may convey very little except the
principles they contain to the superintendents of smali_factories. .

d’ner ‘Most probablvy 2 of these rollers w:ll be ’Eull-sued rollers,
‘and one a-small roller. - .

In this case the drier, will need 34 to 4 Ibs. per minute for
constant working, and so one would consider a first charge of, say,
375 lbs. every 100 minutes, and this programme would be as in
Fig. 4. For 3,4,50r & rollers-the rolling’ programmes could be as
shown in Figs: 5 6 and 7

r &

SUMMARY

should be to make the first charges, and the;r intervals, fit the capac&ty
- - of the drying machines, :

Adopt wherever possible a time interval of 55 minutes between

_ ﬁr_st charges and 45 minutes between subsequent rolls to avoid clash-
ing at.the roll-breakers. .

A four-roll programme with the same equipment is shewn in-

'~ Take for instance a factory having 3 rollers and a-3-foot pressure.

_'a.,wa»:.‘p-sh. : _ew_'_.,,,.,rﬂ.mv .

* The ﬁrst cons:deratmn n. drawmg up. any rolling programme:

=
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Have as many roll-breakers available as first roflers over and

abgve second roll-breakers or green leaf sifters.

Where 55 minutes cannot be adopted because rollers have to
be used for more than one particular roll, let the interval be 100
minutes. |

ivemeeWhen a-fixéd.time.programme_has heen .adopted, kéep to the

timas unless withered leaf cannot be gathered. “In which case, keep -
to the times, but drop out.one complete round.

When there are sufficient rollers, arrange for each roll to be
done in the same rollers and by the same rolling coolies.

To save time adopt rapid clearing arrangements at all roll-
breakers and green leaf sifters. This will also comply with hygienic
rules.

. Alot of extra rolling is got by returning the leaf to the rollers
before the rolling periods commence.

And finally, pyt down your rolling programmes on squared
paper. It is not easy to visualise what can or may happen in each
of, say, 12 rollers in a rolling room.

I would like to add, I claim very little originality for this paper.

. I am indebted to Mr. F. R. Francillon and Mr. C. R. Burnett for
their very able assistance, and for making practical tests in their
factory. The views I have expressed are also those of my Company, -
by whose permission I am allowed to speak to you to-day.

t : DISCUSSION . .

-

The chaimnn said that he felt sure there would be several questiona to
be put to Mr. Whitehead in regard to his very iateresting paper.

Mr. D. W. Finloy said that he could see three principal difficulties in the

e o ey Of adopting Mr, Whitchead’s' system of factory organisation. The. first
arcse from the rate of wither which was ™3 ‘mattef*foi~%n dequate systen
of fans: The second difficulty concerned the intelligence of factory -assistants.
It seemed to him that the Planters’ Association or other appropriate body should
take up that question. He suggested that it might be possible to recruit intelli-
gent, well-educated junior assistants in the near future.

.~ The third difficulty arose in connection with the factory labour. He asked
if Mr. Whitehead advised the elimination of one complete batch of leaf in order
to provide one hour off duty for each factory cooly that he might take his
meals. It seemed to him that towards the end of the day, coolies might be
expected to tire, so that the rate of collecting leal would diminish. In a similar . - <



. oBATEAL o _glg?}'-‘zfﬁi L - - "
. l:;g?j‘a; ® DIBCHARTING AND PP I - : " : e T T i
It e uSANING TInE . jzo - T !
T el o~ ROLL-BRIAKING o Fé IAYIO .
‘/Gkamua OR DOURBLE ROLL-BREAKIMG 1°r '
4o X INDICATES BATCH.NO L DHKOOK NO {.
58 ‘::' M - w NO3 NO2. Erc,
ROLLING 1 DAGOL PERCENTAGES
NINE RQLLE.Rs oo} [oroon. Va APPROX* (0%  13% 23% 16K IB%
L B/ .
27 oRoLY] 5 ROLLS - SR
@e, - i . FIRING
T i et
35318 i = 2/2 144 "i-'.;‘:_:c
(] - sous
2" ROL i I: Ya ,
- K DHOOL ‘4 zl ., a -32‘?‘“1.
‘@—@_D . N R P =
— ST [T A
| 0 SE[S P2 e
THKIS ROLLING B.BULK I [oneor M} ég 2,'/5 Wi _? a‘zi‘ o
. . . . M 3/4_ ‘ S e ’ E .
PROGRAMME " ] et %4 r 240
CAN “BE CONTINUED ~az___] ade ==t |4 '
— INDEFINITELY .'__E:.."' o "4""-2/--14- o
e e ey - . 39 ‘ . )
GRECHD2O0QG@ - . JBeuer 2 | 2/8 i';'z-r-;-':;~ ./’L 5'-.—.- R S
NUMBERED CIRCLES INDICATE ....-.t...-..l —— SRR % |ons s —
ROLLERS. ,....é._.....i___.s B | e -
i —_—r i . T N )
DIAGRAM |, ek ALY |y -
B. BULK & | /6. | ods 4/8“_ <
-—?-ff----U¢——1 ) 1| -F u‘---', a
©/3 . 3 ;
B T I
h E R S PR | _2’12’ ' 2**- .
oo 4 T3 1 s | |8




way, as in' .some factories the rate of fermentation varied durng the day, did
Mr. Whitehead advise diminishing the weights of the batches of leaf to cope
with these two factors? .

Mr. Whitehead in reply said that he would take Mrs. Finley's last question
fiest. If the fermentation in the early morning was, say, 30 per cent. longer
than standard, then it would be advisable to reduce first roller charges by that
amount. That would enable the drier to be worked methodically and keep pace
with the more rapid fermentation occurring later in the day. The first batch
would he then, say, 30 per vent. less than the standard — the next batch might

be 20 per cent, less, and tiwe next 10 per cent,

Regarding the work in the lofts he preferred to leave that matter to estate
superintendents. He agreed that by omitting complete batches of leaf all factory
coolies would be. freed from duty lo get their meal.

Mr. H. L. §t. G. Carey said that one point about  fermentation he would
like to ask was, when a variation of 20 minutes or half-an-hour occurred, how
was one to cope with jt ¢

Mr. Whitehead replied that since fermentation periods were determined
by the teamaker's judgment he thought it just as likely that variations would
occur in that judgment as in the actual fermeotation. In any case, small varia-
tions were covered by the fact that the rate of feeding the drier had been fixed
say, at 6 Ibs. fermented leaf per minute, whereas the drier could take as much
as 8 Ibs. per minute. That surplus drying capacity gave quite sufficient latitude
to deal with small variations of fermentation. _ ’

The Chairman in closing the Conference said that he felt sure
they would all agree with him when he said that the papers they
had listened to had been very instructive. Their appreciation was
due to the officers of this Institute, as well as to Mr. Whitehead,.
for all the interesting information that they had given them. He
further added that it had been a great source of pleasure to him to
have seen there that day a record number of planters and friends
- from. Colombo, as well as the visitors to the Institute who had come
from abroad. Such an attendance he felt st afford encourage-
ment to the research officers. Active co-operation between scientific
9lﬁcers and the planting community was more than ever necessary
if the many difficulties ahead were to be dealt with as they must be.

_ He informed the Meeting that there would be ‘many interesting
things to be seen in the factory and laboratories the followin
- morming. - He hoped that as many as possible would attend again.

-





