RESULTS OF A QUESTIONNAIRE ON SMOKE-
CURING OF RUBBER.

BY
R. G. FurLLERTON.

Towards the end of last year a questionnaire was circulated
among some fifty estates in various parts of the country with the
object of collecting information on the smoke-curing of sheet rubber.
The drying of sheet rubber in smokehouscs according to present
practice invoives the use of a simple type of plant and to some extent
the methods employed are crude. The process is analogous to that
used for the curing of fish, in so far as smoking and drying are
effected by the slow combustion of wood fuel in a simply designed
building, the object being to dry and at the same time to preserve
the product in good condition. DBut this analogy must not be carried
too far, since in the case of rubber the conditions during drying
must as nearly as possible be such as to give a product which con-
forms to more definjte and rigid standards of quality. In the first
place there is the standard imposed by the market, which is based
largely on cleanliness and general appearance and secondly there is
that demanded by manufacturers, which is based principally on the
physical gquality of both the raw and vulcanised rubber. Consider-
ing, therefore, present methods of smoke-drying rubber in relation
to the high standards of quality demanded of the product, it may
be said that the process is somewhat crude, since it is not of such
a nature that conditions during drying can be controlled with a
great degree of exactitude. If, for example, the heating unit at
present emploved were replaced by a system of steam-heated pipes, -
the temperature inside the building could be maintained between
the required limits with greater ease, and the risk of contamination
of the product with dirt would be greatly lessened. Of course, in
such a casc probably additional antiseptic treatment would have to
be given to the sheets to prevent the growth of fungi, and guestions
of economy have still to be considered.

This enguiry was conducted in order to obtain comparative
figures for the efliciency of various types of smokehouses and for
fuel consumption, As regards the latter point, it is well known
that most estates obtain woed fuel for smoke-curing from rubber
trees felled according to “‘thinning out’ programmes, and few are
so fortunately situated as to be able to obtain adequate supplies of
jungle timher at reasonable cost. It is not claimed that the data here
given for fuel consumption are representative of the whole of Malaya,
but it is hoped that they will provide the practical planter and busi-
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ness man with a useful figure to incorporate in an estimation as to
future fuel supplies.

It is bardly necessary to point out that there are many difficulties
to be encountered in drawing conclusions from statistical data collect-
ed on such a suhject as smoke-curing, since not only are there a very
large number of factors affecting the variation of each group of
measurements, but also In some cases the factors cannot be measured
guantitatively. The results are set forth in Tables I A and I B and
an explanation of the scheme of tabulation follows.

Scueme oF TaBuLaTION, Tasite I A.

Column (1) Estate Number.—Each estate 1s referred to numeri-
cally, and where there is more than one smokebouse on the estate,
the numerical headings are sub-divided by suffixing letters of the
alphabet e.g. 11A, 1:1B.

Column (2) Design of House.—In referring to the smokehouse
according to design of the building a division into different groups
has been made. The houses in two of the groups conform to
standard types, viz. “‘Devon’ (1) and ““Third Mile’® (1), but in the
case of all the others the design wvaries so considerably that it is
possible to refer to them only according to the number of storeys in
the building.

Column (3} Design of Fire-Chamber. In referring to the fires,
the use of the word furnace has been purposely avoided. The use of
this term is to be deprecated in that it suggests intense heat, where-
as the ideal to aim at with smokehouse fires is the slowest com-
bustion of the fuel which is consistent with the maintenance of the
temperature between the desired limits. Instead the word fire-cham-
bar or fire box is used.

In a few cases the fires are not enclosed, but are placed on
cpen hearths on the ground floor of the building. Apart from these,
the fire-chambers have been classified firstly by making a distinction
between those in which the stoking operations are conducted inside
the building and those which provide for stoking outside the house.
These classes are then sub-divided as follows:—

f " Trolley fire-hoxes,
Pit firing.

Tuside Outside Brickwork chambers.
Stoking J Fized iron fireboxes Stoking J
A Third Mile " Fype.
Brickwork chambers, ‘
External chambper
[

L with flue distributors,

L

Pit firing covers thosc cases where the fuel is burnt in brick-

lined pits sunk in the ground, the pits being covered with a per-
forated iron plate.



71

Fixed iron fire-boxes refer to chambers of the cylindrical drum
type placed in contact with the ground floor, while in trolley fire-
hoxes the drom is mounted on a truck so that it may be wheeled
outside the house for stoking and cleaning. In a few cases the fire-
box is rectangular in section and has a hinged door opening on one
of the sides to facilitate stoking. In all cases openings at the base
of the box-—if any—are small in size, so that there is little ventilation
through the fire from the bottom upwards.

Brickwork chambers are usually rectangular in section and vary
considerably in design. As a rule they are more claborate than the
iron fire-boxes just described and a hinged door opens on ane of the
sides to allow of stoking. The top may be covered with a lid of per-
forated sheet tron, while in other cases varipus forms aof chimney dis-
iributors are provided as outlets at the top. For outside stoking a
covered way is usually provided feading to the outer wall of the build-
ing when the fire-chamber itself projects some distance into ihe
interior.

The “Third Mile’' or fixed horizontal drum tvpe is well known
and requires little comment. Stoking operations are conducted out-
side the building and a fMap ventilator, controiled from the outside is
provided for adjusting the aperture of the chimnev exit.

In one case the fire-chamber itself is sitvated just outside the
building and the hot gases and smoke from the fire are led under-
ground through a system of flues to the interior,

Column (4) House Ventdation.—This refers only to vents at the
top of the building. Mention is not made of ventilation at the foot
of the house, since it is difficult to refer to it briefly in tabular form.
The construction of a smokehouse is not such as to render it air-
tight. For example in the “Third Mile” type a slow current of air
passes through the firc-chamber, and in the general case air vents
are unintentionally provided by chinks in the walls and round the
edges of the doors leading io the ground flgor. Reference wili be
made later to the advantages to be gained by providing special air-
inlets at the base of the walls as a precautionary measure.

Provisions for ventilation at the top are referred to under the
following heads:—

1. Space between ecaves of roof and walls.

2. Jack-roof.

3. Chimney Ventilators,

Column (5) Fire-Box Ventilation.—In iron fire-boxes, whether
fixed on the fAoor or mounted on trolleys, there are generally no open-
ings designedly made in the sides and bottom, although the box may
not fit very closely on the ground or on the foor of the troiley
carriage. The top is, however, open to the air and these conditions
are referred to briefly in the table as ¢* Open.”! The same applies
to combustion of the fuel in pits sunk in the ground.
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In other cases a current of air passes through the fire by means
of openings in the stoking door, in some cases special adjustable air
vents being provided as in the '“Third Mile" type of fire-chamber.
A few iron fire-boxes also come under this heading.

Column (g} Limits of Temperature.—This refers to the tem-
perature maintained inside the drying rooms in which the sheets are
hung.

Tahle T B.

Column (3] dverage Curing Period in Davs.—This gives
the figure for the average number of days which elapses between
the time that the sheets are transferred to the smokehouse and the
time when they are completely dry and of the desired depth of colour.
This period, therefore, includes the time when the smokehouse is
open and the fires are ‘‘damped’’ for purposes of filling with fresh
charges of sheet and removing dry rubhber.

Column (4) Capacity of Drying Chambers.—This is express-
ed as the weight of dry rubber in lbs. per cubic feol of space in the
drying chambhbers, when the smokehouse is filled with the maximum
charge of sheet. The numbers in this column are obtained by divid-
ing the figure for the maximum welght of dry sheet which can be
bung in the smokehouse by the total volume of space in the drying
chambers in cubic feet, the space above the walls bounded by the
roof not being included. Thus the greater the space left between the
racks, for example such as is occupied by gangways, the lower the
figure for capacity, other things being equal.

Column (5) Monthly Output.—The figures here given are
& measure of the comparative efficiency of the various designs of
smokehouses irrespective of the type of fire~chamber employed, since,
as will be seen from Table I A column (g}, the limits of the temperature
of drying are practically the same in each case. They give the month.
lv output of dry rubber in lbs. per cubic foot of drying space, and
are obtained by multiplying cach figure in Table I B column (4) by
the corresponding number of complete charges of sheet which can be
cured per month. The number of charges is obtained by taking the
aumber of days in a month as 3o and dividing this by the corres-
ponding figure in column (3) for the period of curing in days. For
example In the case of Estate No. g, the figure for monthly output or
cfhciency is:—

1.6 x "/, = 4.8

Although not all the smokehouses are working to full capacity
these figures represent the maximum output obtainable in each case
and so they are fairly comparable among themselves.

Column (6) Fuel Consumption.—Each estate was asked
to weigh the wood fuel consumed in the smokehouse over a period
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of one month, and the figure for fuel consumption is obtained by
dividing the weight of fuel in Ibs. by the total weight of dry rubber
in lbs. smoke-cured during the same month. In other words, fuel
consumption is expressed as lbs. of wood consumed per Ib. of dry
rubber.,

Column (7) Thickness of shect.—Each estate was reyuested
to send a representative sample of the product. The average thick-
ness of the sheets was then obtained by cutting a piece of the same
surface area from each (about 40 square cms.) and obiaining the
weight of each piece in grammes. From these data and the known
specific gravity of rubber, the average thickness of cach sheei was
caleulated in millimetres,

Column (8) Depth of colour of cured sheet—The representa-
tive samples of smoked sheet sent to us by the various estates were
compared roughly as to depth of colour, the terms light, medium,
and dark being used in this connection. This comparison, however
was nol intentionally related to the grading of the market as to
depth of colour and is purely arbitrary.

Column (g9} Complaints re Mouldiness.—The estates were
asked to state whether or not complaints had recently been made by
buyers as to mouldiness of consignments of smoked sheet.

COoMPARISON OF THE EFFICIENCY OF THE SMOKEHOUSES.

As has been pointed out, the figures given in Table I B solumn (5}
for efficiency arc fairly comparable among themselves, since they re-
present the maximum output obtainable. Moreover, efficiency as here
defined refers to the design of the smokehouse building and is inde-
pendent of the design of the fire-chamber employed, the temperature
of drying being almost the same in each case. It takes no account
of fuel consumption. Hence what we are about to compare is the
efficiency of the wvarious designs of building.

For this purpose the various designs have heen divided into
three groups—‘"Devon®’ type, *“Third Mile'’ type, and Miscellaneous.
The houses in the first two groups conform to a standard type as re-
gards design although, as wiil be seen from Table I A the design of
the firechamber varies somewhat. In the majority of cases, how-
ever, the designs of the houses are so miscellaneous that it is possible
only to class them as such,

In Tahle II, the figures given in Table 1 B for monthly output in
Ibs. of dry rubber per cubic foot of drying space, are set forth under
each group heading, and at the foot of each column the resuits of
the analysis are given, the symbols having the usual statistical
significance, -

It will be seen that there are 12 “Devon’ smokehouses, 17 of the
““Third Mile” type, and 32 of miscellaneous design. Hence in making
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a comparison of efficiency due weight must be given to the fact that
there are not the same number of observations for each group.

TABLE II.

MonTHLY ouTPuT IN Pounps oF DrRy RUBBER PER CUBIC FOOT

OF DRYING SPACE.

“ Devon ” Type
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A comparison of the coefficients of variation (C of V) for the
three groups shows that the figures vary most with those of miscel
laneous design and least with the *‘Devon’ tvpe, those for the houses
of “Third Mile"” design being intermediate in this rcspect. There
is however not much difference hetween the cocflicients themsalves
and hence the mean values for each type are fairly comparable.
The figures for probable error (p.e.) give the following results:—
1. The value for the “Devon’ type lies between (6.7 + 1.1) Le.
between 7.8 and 35.6.

2. The value for the "“Third Mile”’ type lies between (3.8 + o.7)
i.e. between 4.5 and 3.1. .

3. The wvalue for houses of miscellaneous design lies hetween
{20 + ©.0) {e. between 3.5 and 2.3.

-

The results therefore show that, of all the smokehouses examined,
efliciency, as here defined, is significantly greatest for those of the
“Devon’™ type.

It must be pointed out that among those houses classed as miscel-
laneous are a few giving higher figures for efficiency than the mean
value of the ““Third Mile”” type, although none are higher than the
imean value for the “Devon’ type. This means that *‘Devon’’ houses
take precedence over all the others examined, but one is not justified in
saying that those of ““Third Mile”' design are second in order of
merit, for the classification of the others under one head does not
imply that they all conform to a standard design, but that so few
are of the same type that it is not possible further to sub-divide into
groups of the same class. For example it will be seen from Table 11
that in one case classed as miscellaneous a figure of 5.1 was obtained,
and had there been a sufficient number of others of the same design
as this, the mean figure for the class might have compared favourably
with that for the ‘““Third Mile’’. One can say, however, that the
efliciency of the "‘Third Mile® design of building as shown by this
enquiry is fairly satisfactory although considerably lower than the
“Devon',

The higher output of “Devon’’ smokehouses depends on several
factors. In the first place smoke-curing is here a continzous process
since the fires are not closed down during the time that freshly
machined sheets are being hung in the smokehouse and the dry rub-
ber removed. Any rack may easily be wheeled to the outside
verandah for inspection, and for emptying and filling operations,
without disturbing the continuity of smoke-curing in the rest of the
building, whereas in all other cases the fires must be ‘‘damped’ or
extinguished in order that the coolies may enter the bullding. The
total period of curing for the Devon house is therefore less. Again
practically the whole of the drying space is occupied by racks carrying
the rubber, and hence a greater weight of rubber is packed per unit
of drying space than in other cases, Furthermore the dimensions
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of the building are such that efficient ventilation is easily attained,
for the building is tall, the height being somewhat greater than the
length or breadth, no account of course being taken in this considera-
tion of the dimensions of the verandahs, which are external to the
house.

ReLaTion BETWEEN EFFICIENCY avD THICKNESS OF SHEET.

From a comparison of the figures given in Table I B columns
Nos. 3 and 7 for monthly output in Ibs. of dry rubber per cubic foot
of drying space and thickness of sheet respectively, one finds a cor-
relation coefficient of «.1 taking all those estates for which both
figutes have been determined, This figure is very low and shows
that within the fimits observed the average thickness of the sheet
has no appreciable effect on the efficiency. The average thickness of
the sheets examined is 3.0 mm. If however the sheets are much
thicker than this in places—for example at the edges-—the period of
dryving is increased.

Fuer CoNsuMpTIiON.

It will be seen from Table I B that the figures for fuel consump-
tion vary very vonsiderably, the average being 1.0 Ibs. of fuel per 1 Th.
of dry rubber. From the data collected, it is not possible to grade the
various types of fre-chambers according to their economy in fuet
consumption as has been done in the case of design of the smoke-
houses themselves, since as has been pointed out, in the latter case
the figures for efficiency are independent of the type of healing plant
employed, since the temperature of drying is almost constant. ln
the case of fire-chambers, however, the rate of fuel consumption is
dependent not only on the ventilation of the fuel container but also
on the ventilation of the building as a whole. Again all the smoke~
houses are not working at their maximum capacity and it is not
possible to make an allowance for this so that a fair comparison may
be made. In order to obtain fairly comparable results, one would
have to test various types of fire-chambers in the same smokehouse
working as nearly as possible under the same conditions, and of
course no great advantage would accrue from such an experiment,
since it is obvious that all that is required of the heating unit is
that it shall work with the slowest combustion of the fuel which is
consistent with the maintenance of the desired temperature of drying.
Slow combustion of the fuel involves ihe production of more smoke
than when combustion is rapid. From this point of view, there-
fore, one type of fire-chamber is as good as another provided the
ventilation is adjusted so as (o give the optimum conditious, and this
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is a matter which must be decided by the experience of the operator
for the individual smokehouse.

The variation in the figures for fuel consumption is to some
extent due to variation in the capacity of the drying chambers ex-
pressed as lbs. of dry rubber per cubic foot of dryving space—in
other words the closeness of the packing of the sheets in the building.
As pointed out it is also due to the fact that not all the smokehouses
are working to full capacity. The efficiency of the smoke house is
also affected by the stoking and the capacity of the fire box.

Periop oF Curimvg.

From the data set forth in Table I B one finds that the average
period of smoke-curing is 10} days. Here again there is consider-
able variation in the figures and again a large number of factors are
responsible,  Within the limits of thickness observed there is no
relation between thickness of the sheet and rate of curing nor are
variations in the depth of colour of the product responsible to any
considerable extent except in one case (Estate No. 47) where the
curing period is 20 days. In this case, it was ascertained thai the
long perlod of curing was necessitated by the fact that the sheets
were very thick at the edges owing to faults in manufacture. The
finished product was therefore very dark in colour.

Among the more important factors responsible for the variatioa
may be mentioned the following:— :

(a) Ventilation depending on the design of the building.

(b) Temperature of drying—although in the present investiga-
tion the limits of temperature reported are practically the
same in each case.

{c) Time occupied daily in filling the house with the fresh crop
and removing dry rubber.

(d) Closeness of packing of the sheets in the smokehouse.

As regards factor (d) theoretically an increase in the closeness
of packing of the sheets in the house tends to increase the period
required for drying since the atmosphere inside the building is more
moist, However, in practice the closeness of packing is not so great
as to affect the rate of drying since as is seen from Table I B column
(4), the weight of rubber per cubic foot of space is highest for the
Devon smokehouse, vet the rate of drying is also high. That is to say,
the closeness of packing of the shests would have to be very great
indeed in order to produce an appreciable decrease in rate of drying.

VENTILATION OF THE HOUSE.

It will be seen that in the majcrity of cases exit for the damp
air and smoke is provided at the top of the building by means of a
jack-roof.
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MarERIaL OF YWaLLs anp or Roor.

In most cases the walls are of timber and the roof of corrugated
iron or tiles.

Narure oF FueL.

Iu the large majority of cascs, it will be noted that rubber wood
alone is used as the fuel and to a less extent a mixture of rubher
and jungle wood.

TEMPERATURE REGISTRATION APPARATUS.

In almost all cases registration of the temperature inside the
building is obtained by means of a maximum-and-minimum thermo-
meter. '

DePTH OF CoLOUR oF (CURED SHEETS.

It will be seen that the depth of colour of the cured sheets is
in the large majority of cases described as medium.

CoMPLAINTS RE MOULDINESS.

It is.interesting to note that practically no complaints were re-
ceived as to the mouldiness of consignments and it may be mentioned
that the majority of estates reported that the use of para-nitrophenol

“as an antiseptic had been discontinued. During the restriction

period a great deal of trouble was experienced with mould on smoked
sheet, and hence it may be presumed that the present satisfactory
state of affairs is due to the fact that estates are not now holding
stocks for such a long period in the hot moist atmosphere of the
tropics, which is very favourable to the grbwth of fungi.

Discussion oF RESULTS.

It has been made clear from the foregoing that the **Devon’ type
of smokehouse proved to be the most efficient of all those examined
in this investigation. As houses of such design are well known and
are described in detail by Morgan, (1} a few brief comments will here
suffice. The special feature of the ‘“Devon”™ type of building, as
has alreadv been pointed out lies in the provision which is made
for wheeling with ease from the drying-chambers any of the racks
nolding the sheets outside on to a verandah without affecting the
continuity of the smoke-curing of the sheets in the rest of the building-
ing. There is thus no necessity to stop firing during filling and
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emptying operations, which may be carried out with ease, ample
space being provided on the verandah, The installation may consist
of a single house with verandah or of two houses azccoramodated
under one roof with a common verandah. It is a system which
lends itself very easily to expansion, and is such that it can be used
to deal with a crop of almost any size. It may he mentioned that
the name merely indicates the design of the house and does not
specify the material of the walls or roof, or the type of fire-chamber.

The “Third Mile’’ smokehouse consists essentially of a build-
ing having two storeys for accommodation of the rubber and a shal-
low inverted pyramidal base cnding on the ground in a fre-chamber,
the design of which is the chief distinguishing wmark of this type.
The fire-chamber itself is outside the building and cousists of an iron
cylindrical drum set horizontally in brickwork. At one end of the
drain is a hinged door for stoking provided with adjustable air-inlets
and at the other end a door for removal of the ash. The drum com-
municates with the interior of the building by means of a short
chimney provided inside with a ““damper’” adjustable from the outside,
and immediately over the chimney is suspended an iron bafile-plate.
This system of firing is easy to operate and provided the doors fit
fairly tightly the required amount of ventilation at the foot of the
huilding is obtained by adjustment of the various air vents.

In what follows is given a summary of features of construction
which shouid be common to all smokehouses including the special
types just -discussed. They are considered under appropriate head-
ings.

GENERAL DESIGN.

From the point of view of efficiency of ventilation a tall build-
ing is to be preferred, the height being greater than either, the length
or breadth. The height, however, is limited chiely by the extent
to which it is possible to maintain the required temperature of dry-
ing throughout the building and uniform colour of the product. If
for example the house were of excessive height rubber in the lower
storeys could be maintained at the desired temperature, but that in
the upper would probably be far below the optimum conditions.
Generally speaking, the number of storeys should not exceed three,
the ground floor accommodating the fire-chambers and the upper two
storeys containing the sheets.

There is also the question of size of the building. On a large
estate, from a consideration of the risk of damage by fire, it is sug-
gested that it is a safer policy to work with a larger number of small
units than to accommodate the whole of the crop in one large build-

ing.
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VENTILATION.

The ideal to aim at is the production of a slow current of warm
smoke-laden air passing from the bottom to the top of the building.
The current should not be too rapid, since in that case the rate of
of combustion of the fuel will be too great, dust would be raised
from the ash formed, and the temperature of drying would be in-
creased bevond the optimum limit. The draught should be just suffi-
cient 1o carry off the moisture-laden air in the drying chambers.
Since the required degree of ventilation can be obtained only as a
result of practical experiment with the individual smokehouse, there
should be sufficient provision for its adjustment.  Ordinarily the
construction of a smokehouse is not such as to render the lowest
storey air-tight, air vents being unintentionally provided for example
by chinks in the wall and round the edges of the doors. In order
to nimmise the risk of producing too great a draught, windows
should not, therefore, be provided for the ground foor, Alr-vents,
provided with adjustable doors, which may be made to slide verii-
cally in the apertures, should always be made at the base of the
walls. As a guide it may be sald that openings are made about 6
inches square at intervals of 4 feet all round the building. If not
required the openings are kept closed, but in the majority of cases
adjustment by means of such vents is a necessity. Another factor
affecting ventilation at the base is the site of the building. If
practicable the house should be situated on fairly level ground se
that there is an open space for a considerable distance all round.
When the smoke-house has to be placed on a steep gradient eartn
embankments should be cleared away in the immediate vicinity.

As regards veniilation at the roof, the top of the walls should
fit tightly at the eaves of the roof, otherwise a counter current of
air will at times be produced in the building. The construction of a
low jack-roof over the main roof ridge provides a very simple and
efficient method for the exit of the damp air and smoke. Alternatively
chimney ventilators may be constructed, and if the fitting between
the cap and body is sufficiently low interior swinging flaps for ad-
justment of the openings are not required. A ceiling should be pro-
vided protecting the whole of the racks and gangways and of such
material that the condensation products of the smoke may be ab-
sorbed, thus preventing drops of tarry matter from falling on the
sheets. For this purpose the ceiling is best made of wood; sacking
would serve the same purpose without, however, being so permanant.
One or more central openings in the ceiling, depending on the size
of the building are provided for exit of the damp air and smoke to
the roof ridge.
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CONSTRUCTIONAL MATERIALS.

The objeet in all drying houses is to conserve the heat as much
as possible within the building. In this connection it is evident
that different considerations enter into the choice of constructional
materials in the case of smokehouses than in the case of crepe drving-
sheds. In the latter case there is no internal heating installation,
the heat being supplied from an external source by the sun’s rays and
hence crepe drying-sheds are constructed of a heat-conducting
material such as corrugated iron. In the case of smokehouses con-
structed of corrugated iron additional benefit is obtained from the
heat of the sun during the day but heat is rapidly dissipated outside
the building during the night, when it is more difficult to eusure
that the smokehouse attendant is keeping the fires going properly.
Moreover the fires alone are capable of maintaining the temperature
between the desired limits. Hence the use of non-conducting
materials such as brick, wood or asbestos lining is recommended.
The choice of constructional materials is of course regulated largely
by questions of economy and in this connection it may be pointed
out that timber soon becomes impregnated with tarry matter, the
preservative properties of which confer a very long life on wooden
walls, although there is then the risk of damage by firc to be con-
gidered. For the material of the roof brick tiles are very satisfac-
tory provided they are fitted well together so that there is no leak-
age and so that ventilation is confined to the jack-roof or chimney
ventilators on the roof ridge. For cleanliness of operation inside
the building, the ground floor is best constructed of cement.

FIRE-CHAMBERS.

The construction of the fire-chambers must be such as to ensure
the slowest combustion of the fuel which is consistent with sufficient
smoke production and the maintenance of the temperature between
the required limits and it is known that the optimum temperature
lies between 110° and r30° F. The choice of a fire-chamber depends
therefore on the ease with which these conditions can be obtained.
From this point of view probably iron drums or boxes either placed
in contact with the ground floor or mounted on a trolley leave least
room for errors in ventilation and reguire least attention in smoking,
provided the sides and bottom are almost closed io the air. Special
openings near the base are usually unnecessary and a door for stoking
should not he made unless it fits closely round the edges. At the
top is fitted a perforated iron plate or a cowl for distribution of ths
smoke. One or more of these boxes, depending on the size of the
house, may be placed at intervals on the ground floor so as to give
the most uniform distribution of heat and smoke. Greater freedom
from dust in the building may be attained when the boxes are mounied
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on wheels for removal outside for cleaning and stoking. This type
of fire-chamber is suitable for use in a house of any size and parti-
cularly so in the case of small holdings where the building is often
of a very temporary nature.

With brickwork ovens, whether sioked from the inside or out-
side, a hinged door must be fitted for cleaning and stoking and there
is always difficulty in obtaining a closely fitting door. If this can
be obtained, however, one or more ‘‘butterfly”’ ventilators should he
provided in the door for provision of the required draught. Nothing
elaborate is required for slow combustion fires and they should be
built essentially on the same lines as iron boxes. The hearth may
be of clay so as to make the fire-chamber completely closed to the
air at the bottom.  Obviously it is of advantage to arrange for
stoking' to be done from the outside of the building. Brickwork fire-
chambers are of course more permanent than iron hoxes but it ‘s
doubtful if the additional expense involved is justified except in the
case of very large and permanent buildings.

Reference has already been made to the '“Third Mile” type, the
chief advantage of which lies in the ease with which efficient adjust-
ment of the ventilation may be obtained.

The use of pits sunk in the ground floor as fuel containers is
not to be recommended since they provide a small surface for the
radiation of heat.

It will be seen from Table I A that in a few cases the fire-chamber
itself is outside the building, the heat and smoke being distributed
to the inside of the house by means of underground flues. Such an
arrangement is very wasteful for not only is a considerable amount
of heat dissipated during the passage of the hot gases from the fire-
chamber to the interior but a certain amount of tarry matter from
the smoke is condensed in the flues and smoke-curing s then much
less efficient.

In the majority of cases iron baffle-plates suspended a few feet
above the fire-chambers from the first floor are required for uniform
distribution of the smoke within the building.

In all cases it is important to note that large fire-chambers are
not desirable. The object should be rather to work with a larger
number of small units than vice versa. Capacious fire-chambers
require a bigger charge of fuel and slow combustion is not then
easily attained. In small houses it is quite frequent to find that the
fire-chamber is much bigger than is warranted by the size of the
building. In illustration of this point a brief account is given below
of an experiment which was conducted in a small smokehouse helong-
mg 1o the Institute.

The installation is built on the lines of a small '“Devan’ smoke-
house and has a capacity of about 1,500 lbs. per month, the average
period of curing being 7 days. The firecchamber consists of an iron
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cylindrical drum with perforated lid placed centrally on the ground
floor.  Starting with a container approximately of the size of an
ordinary 4o gallon oil drum, the smoke-house was filled with sheets
to its maximum capacity, the temperature of drying being registered
by a thermograph. The sheet was completely smoke-cured in 7 days
the limits of temperature being 110° and 120° F. and the fuel cou-
sumption was 5.0 lbs. per Ib. of dry rubber. The same drum was
cut so as to reduce the height by aboul one third and the experiment
repeated under the same conditions. In the two experiments the
rubber wood fuel was air-dried before use, the ventilators were ad-
justed to the same position, and the smokehouse was filled o full
capacity with sheets of approximately the same thickness in both
cases. In the second experiment the fuel consumption was 2.7 lbs.
per 1b. of dry rubber, the period of curing being again 7 dayvs.

Lastly it may be said that the test of slow combustion in any
fire-chamber is the pature of the residue after the wood has burnt.
The most desirable results are obtained when there is the least ash
and most charcoal, provided of course that the required temperature
has been mainta ned.

SMOKEHOUSES IN JAVA:—

It may be of interest to describe briefly the resulis obtained
from fifty five cstates in Java from a similar questionnaire by Dr.
C. Knaus, published in Archief voor Rubbercultuur 1zth Year No. 4,
April 1928.

The consumption of fuel varied from o0.44 to g.0 lhs. of fuel per
Ib. of dry rubber as shown below.

Type of smoke hotises. Fuel conswmed per
Ih. of dry rubber.

Barker 1—= Ibs.

Old Colfee drying houses e 1.5 ve

Chamber system {outside furnace) .. 0b6—375

Chamber system (inside furnace) s o—h i

Zimmerman system, e 044 "
Twenty-two estates consume only from 1 to 1.3 ths. of fuel per
Ib. of rubber, while another thirtecen consume about 2 lbs. of fuel
per 1b. of rubber,

The temperature variatons in the smoke house were from 35°C
to 55°C=07°F to 131°F.
The smoking time znd total drying time were as follows:—

Barker smoke houses, ... 6—g days. 6-—20 days.
Old Coffee drying houses, e 6—14 ,, o0—I4
Chamber system {outside furnace), . 4—15 ,, G—I16

Chamber system (inside furnace}, e Af—12 ,, . §5—I12
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On 30 estates the smoking period was g days or less and on
another 13 cstates the period was from 10 to 12 days On seventeen
estates, however, a supplementary drying was carried out.

It is concluded that the chamber type of smoke house, whether
fitted with a Zimmerman heating installation, with ovens, smoke pots
ar fire trolleys is to be preferred.

Note:—The Zimmerman process consists of a hot water pipe
system of drying plus an oven or smoke pot to produce smoke. The -
fuel consumption on the only estate on which this was installed is
given as 41 lbs. per 100 Ibs. of dry rubber which is low.

By comparing the results of the Malayan quesiionnaire with
the results obtained in Java, it will be seen that both in respect of
the amount of fuel used and the period of smoke-drying, the Malayan
figures are very satisfactory, especially since no supplementary dry-
ing is carried out on estates in Malaya.

CONCLUSIONS.

Cleanliness in the smoke-curing process is as important as in
other branches of factory practice.  Where the fire-chambers are
stoked from the inside of the building it is inevitable that dust is
raised and to protect the sheets in the upper storey wooden frames
fitted with wire gauze may be installed in the floor below cach set
of racks. The gauze must be cleaned and renewed from time to
time,

The broties may be of bamhoo or smooth hard wood, rotatabie
in grooves (o enable different parts of the sheet to he placed in con-
tact with the support, thus avoiding bar marks as much as possible.
The minimum distance between the broties from centre to centre
ghould be 3 inches since closer packing makes it difficult to keep the
sheets apart from one another.

As regards the registration of the temperature the use of a self-
recording thermograph has the advantage that it provides a check
on the efficiency of the smokehouse attendant, who tends to heap on
large fires instead of stoking {requently with small quantities of fuel.

The fellowing factors are of importance :—

(1) Each day’s production should be placed in a separate
chamber in order to prevent wet and partially dried sheets being
hung in the same space.

{z} The fire box should be arranged so that it can be easily
attended and controlled.

(3) Sufficient gangways must be allowed for thorough inspec-
tion of all the sheets on the racks, or preferably an exterior verandah
is provided, so that the racks can be removed from the smoke
chamber for inspection.

{4} The smoke house must be constructed of solid material to
avoid loss of heat and ventilation must be arranged so that the current
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of hot moist air is upwards, by the provision of openings in the lower
part of the smoke house, which can be regulated and a jack roof or
roof ventilators.

Further work is in progress with the object of establishing the
results obtained from this enquiry.
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i § T 8 9 10
. Fire-box Material Material Terr perature r
Design of House Fiﬁ'ﬁgﬁ:}gi or House Ventilation Yenti- of of Regigtmtion Texxir;zf?tt;ure 1'%32?
lation Walls Roof Apparatus
L]
Two Storeys —_— Jack-roof — |Corrugated |Corrangated | Max. & Min. | 110°-130°F | Rubber anly
irou iron Thermometer
Two Storeys | Fixed fire-box Space bebween Open Wooden | Corrugated do 110°120°F | Mixture cf
eaves of Toof and plauks iron equal parts
walls rubber and
: jungle
Tlree Storeys| Internal brickwork| Juack-roof Open Wooden |Corrogated | do 1107-130°F | Jungle only
chambers gunk in vlanks iron
ground.
Inside stoking
Two Storeys | Fixed fire-box Jack-roof Open Wooden | Corrngated do 110°-130°F | Jungle only
planks iron
Three Storevs| Movable fire-box | Space between Through| Wooden |Corrugated do 110°-120°F | Mixture of
eaves of roof and planks iron cqual parts
walls ‘ rabber and
| jungle
Three Storeysy Movable fire-hox | Space between Through | Wooden | Corrngated do 110°-120°F do
eaves of roof and planks iron
walls
Double Devon| Movable fire-box | Space between Open Wooden Chinese do 110%-120°F do
eaves of roof and planks tiles
walls
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1 2 3 4 5 6 T 8 9 10
& E I Desic £ | Five-box } Materinl | Muteiial Temperature T - Wood
2 £ Design of House Fir egﬁn ({)‘ House Ventilation @ Venti- | of : of Registration emg_eu_t 'THE Fm?l
;52 mre-Laambar lation = Walls | Roof Apparatos. it ae
5 | Third Mile | Third Mile Type |Jack-roof 5 Throvgh ! Timber | Corragaied| Maz, & Min. 97°-125°F | Mixture
! | iron Thermometer 1 part jungle
. 2 parts rubber
& | 8ingle Davon| Movable fire-hox | Spuce hetween Open ¢ Brick Corrugated Nil 110°-125"F | Rubber only
eaves of roof and : iron
walls i
| H .
7 | Third Mile Third Mile Type | Jack-roof { Throngh! Timber Tiles Nil 100°-120°F | Jnngle only
[ .
i
8 1Third Mile | Third Mile Type | Jack-root tThrough Timber Tiles Nil 100°F Rubber only
% ) Two Storeys | Brickwork-cham. | Jack-roof Through; Timher “Italit” | Max. & Min.{ 110°-115°F | Jungle only
bers. ; L Thermometer
Tuside stoking j
: i
10 | Two Storeys e Holes ab-top of —  |Corrngated ; Corrugated | Thermograph | 110°-140°F | Rubber
- walls under eaves iron. | iron
j of roof :
A | Two Storeys .| Fixed iron fire- | — o1l rick | Tron Maz. & Min. | 1156%145°F | Rubber
11A | Two Storeys | Fixed i | Op Brick E
boxes | \ Thermometer
; J
11B | Two S8toreys | Fixed iron fire- — Open Brick ' Tron do 115°-145°F | Rubber
boxes ‘
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TABLE 1 A—(contd.)
2 3 1 5 8 T
: Fire-box | Material ‘ Material
DNesign of House Fi?u??_‘lfﬁla?n?lfer Housze Ventilation Venti- of | of
’ lation Walls ‘ Roof
_ » , |
Three Storeys| Internal brick- | Jack-reof and Through{ Brick | Chincse
work chamber. | openings in walls b tiles
Outside stoking | under eaves of 1 1
roof l _
| E
Three Storeys | Internal brick- | Jack-roof Throughi Timber  Tiles
chamber stoked |
from ountside ‘
Two Storeys | Tnside pib firingy  § Jack-roof Open Timber ! Corrugated
“ iron
Two Storeys | Lnside pit firing | Jack-roof (pen Timber | Corragated
|  iron
Three Stoveys| External brick- | Jack-roof Throngh i Timber | Corrngated
work chambers ‘ iron
with flue distri-
bntors
Three Sloreys| Asin 1§ A Javk-roof Through | Timber | Corrugated
‘ iron
Third Mile | Third Mile I'ype | Jack-roof Throvgh | Timber Tiles

__“i, . 0 _ 10 _
Temperature | T srature Wood
Registrution j Hﬂ‘pl’r? ure Foc:i
Apparatas | imice ue
do 120°-135°F | Ronbber
Nii About 120°F! Rabber
Max. & Min, ] 110°-120°F | Rubber
Thermometer
Max. & Min.| 110°-120°F | Rubber
Thermometer
do 90°-130°F | Rubber
do 80°-180°F | Rubber
1
do 110%-120°T | Rubher
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1 2 3 4 5 B 7 8 9 10
@ g , Fire hox Material ] Material Terperature - -
B 'E Design of House ™ D‘egigr: ?}f‘r House Ventilation Venti. of of Registration Teuﬁ}i)l.:iatf;ure g‘sgfi
Fﬁ“; re-Lambe | lation Walls - Roof Avpparatus -
17 | Double Devon| Movable iron Jack-roof ! Open Timher Tiles Mazx, & Min. | About 110°F | Jungle
fire-box i Thermometer.
] i
18 | Third Mile | Third Mile Type |Jack-roof E Through | Timber | Tiles do 90°-120°F | Rnbber
i !
19A | Third Mile Third mile Type | Jack-roof i Through| Corrugated| Corrugated do i L00°-120°F | 2 parts rubber
E ron iron and 1 part
o ] : jungle
19B ! Two Storeys | Internal brickwork{ Openings in roof | Through| Corrugated| Corrngated do 100°-120°F | Mixture 2
chamber stoked controlled by flaps iron iron parss rubber
from outside j and 1 part
i jungle
20 | Two Storeys { Open fire j — — | — — du 120°-180°F | Mixtare of
? % rubber and
_ i jungle
21 | Two Btoreys | Internal brickwork| Space between Open Fimber  : Corrngated do 125%-135°F | Mixture of
chamber stoked eaves of roof and iron rubber and
from inside walls jungle
22 | Third Mile | Third Mile Type | Jack-roof Through| Timber Tiles do 110°-120°F | Jungle
23 | Two Storeys | Fixed iron fire-box| Jack-roof Throughi Timber # Ttalit 7 do 110°-120°F | Mixture of
stoked from inside rubber and
jungle

6%
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Two Storeys

Third Mile

Third Mile

Three Storeys
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Fixed iron fire-hox
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Jack-roof
Jack-roof

Jack-roof

Jack -roof,

Third Mile Type

Brick fire-cham-
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ed from inside-
covered with an
iron cowl on top

Third Mile Type | Jack-roof
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3
Fire-box
Venti-
lation.

Through
Open
Open

Through

TRy
Phrough

Threngh

Open

B [i] B T &®
Matorial Material Temperalure
of of Registration
Walla Roof Apparatus
Timber Tiles’ do
Timher Iron do
Timber Tiles do
Timber Tiles do
Timber Attap Nil
Timber Tiles Max. & Min.
Thermometer
Tinber Iron do
Timber Tron do

b]

Tumperature
Limits

907-120°K
110°-120°1F
1106°-120°T

110°120°F

100°-130°F

-1 20°F

180°%-135°F

Jungle
Rubber
Rubber and

jungle mixed
Rubber and
jungle mixed

Rubber

Mixtore of
rublier and
jungle

Rubber

Jungle
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E re-Lhathe lation Walls l Roof Apparatus LA ue

# S —_ , -
|

g0 | Third Mile | Third Mile Type | Jack-roof Throngh — — Thermograph | Abons 115°F | Rubber

31 ! Three Storeys| Mixed {ron fire- — Open Timber Piles, /Max., & Min. | 120°-130°F | Rubber
hoxes i Thermometor

32 | Two Storeys | Open fire sunk into| Chimney ventila- | Open Brick Tron do Ahont 125°F | Rubber
ground floor tors on roof '

454 | Third Mile ! Third Mile Type - | Jack-roof Through | Timber Tiles do P110°-120°F | Mistare of

rubber and
I jungle
! . L . i Yo . .

338 | Three Storeys| Tnternal brick fire- Jack-roof Throagh | Timber | Tiles do 110°.120°F | Mixture of
chamber stoked rubber and
from ingide—with ‘ jungle

! ventilation door {
| :

34 | T'wo Storeys | Fxternal brick fire-l Chimney ventila- | Throngh | Timber ¢ Tiles do About 100°F | Rubber
chambers with un-| tors on reof
der ground flue :

| distributors. ]
350 | Third Mile 'Third Mile Type | Jack-roof Througl | Timber ; Tiles do (LE0P-180°F | Mixture of
i f rokber and
jungle

|
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& ;\ ire- A mbet ; lation Walls | Roof Apparatus Amite ue
B . B S S O A e
| ] i N
4508 |Deuble Devon| Movable five-boxes! Jack-roof Open Timber j Tiles Mux. & Min {110°-130°F | Mixture of
running on rails f Thermometer rabber  and
| nnder-ground jungle
!
36 1 Double Devon| Internal fire- Chimney ventila- | Through| Brick | Iron da. 90°-120°F Rubher
chambers with ad-| lators on roof - : ;
i i Justable ventila- “ ] !
’ tors ( f
37 | Third Mile | Movable fir e - Jack-roof Open | Timber r Tiles do, About 110°F [ Jungle
: boxes running on ; , i
[ : rails unéer-ground‘ | !
38 : Third Mile | Third Mile Type |Jack-roof Through| Timber ! Tiles do. About 110°F | Mixture of 1
l [ i ! part robber
j l & 1 part
i E ! l i jungle
H ¢ ; I
39 | Double Devon’ Third Mile Type | Jack-roof Through | Timber / Tiles do. | 116%-140°F | Jungle
30A | Two Storeys Fized iron fire-|Jack-roof Open Wood and | “Genasco” 1Nl — !.Hubber
boxes iron
40B | Two Btoreys | Fixed iron fire- EJack-mot‘ Open > Wood and | lron Nil — Rubber
| boxes l [ brick : t
\ | |
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2 3 4 5] i 7 9 10
. . Firve-hox Materiasl | Material Temperature l
Design of House FI-PBL:?'Iﬁ:;HffCr Housce Ventilation Vanti- l 9f f of ) Reg};stratinn ; Te??;lii‘;ure xgﬁz?
- Lation ‘ Walls Root Apperatus |
Third Mile | Third Mile Type |.Jack-roof Through| Timber Tiles | Max, & Min. | 110°-120°F | Mixture of
: | Thermometer rubber and
! ! jungle
Three Btoreys| Lnternal fire-cham- — Through| Iron fron do 1187-128°F | Rubber
bers. Btoked from 'i
onbside I |
Two Storeys | Internal fire- cham-{ Jack-roof Throagh| Brick fron do P 95°130°1" | Rubber
hers of brick. Stok- : |
ed [rom outside ! : i
Two Storeys — — i —— | Timber : Tiles i do t About 125°F | Mixture of
! | | l rubber and
: E ; f jungie
Two Storeys | Tntercal fire-box | Adjustable ventila-i Open Brick and| Iron ‘ do ! About 128°F | Rubber
tore on roof i Timber | T
Twao Storeys — Chimney venti- | — | Iron ‘ Tron | do ; 110°-125°F | Rubber
lators on roof ?
Three Storeys|Tnternal brick fire-: Adjustable flap Throngh{ Timber Tron | do 90°-115°F | Rubber
chambers, Stoked | ventilators in ! ‘
from ontside ceiling ! .
Third Mile | Third Mile Type | Jack-roof Through| Timber Tiles l do About 120°F | Rubber
i [
Single Devon | Movable iron fire- | Chimney venti- - — \ do Abont 120°F | Rubber

j

¢ boxes running on

rails below trmund
le\ c]

lators on roof

Open q
|
i
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=2 Lre-t Er lation Walle Rouf *  Apparatus
48C | Dounhle I)evonl- Agin 488 Asin 48 13 Open Wrick Tiles Max, & Min,

Thermometer
49 Third Mile | Third Mile Type | Jack-roof. Adjnst-] Through| Timber | Tiles do
alile dap-ventila- |
- tors in ceiling '
50A | Double Devon | Tnternal fire-lox — (pen Timber Tiles do
A0 | Bingle Devon do — Open Ashestos Ashestos do
514 {Single Devon do — Open Ashestos Iron do
518 | Single Devon do —_— Open Tron Iron do

Temperatare
Limita

About 120°F

H6"-120°1F

i About 120°T

100°-130°F

About 120°F

100°-180°F
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Wood
Tuel

Rubber
Rubber

Rubher
Rubber

Mixture of
jungle and
rubber
Mizture of
jungle and
rubber
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i ? 3 4 o G 7 & bl i
. Capuacity of \ Fuel Consnmp-
2 Drying-Chamhers | “onthly Output tion
2 Average iy - Depth of
| Tesign of ‘Uui'ilrg' ! Thivkness ("-r;))lour somplaints
= ea | " | Welight of dry o . of Sheet R re Hemarks
- Ilousc Period | 0 1bs, Lba: dry _1)|1|jbm Lbg, Fuel per 1b, | m.m. of Curerd Monldiness
- in Days - cubie foot per cubie foot dry rubber Shaet
2 per C1f1 1(_:' oo drylng space B Hhe |
s space : :
. . |
_ I N

Two Storeys 7 0.9 § 3.9 1.5 2.0 | Light None 1

2 | Two Storeys 18 1.0 ' 2.3 4.0 2.3 | Medium None
i
3A | Three Storoys 9 0.7 2.3 2.0 2.7 | Light Noue Fig. in Col. 6 calca-
E | lated on 3A & 8B
' ; : together
3B | Two Storeys 9 0.9 8.0 — i 2.7 | laght None
4A | Three Bioreys) 10 0.8 2.4 1.0 i 3.0 Dark — Fig, in Col. 6 calen-
; : lated on 4A, 4B &
: E 40 together
4B | Three Storeys; 10 0.9 2.7 ~‘ — ¢ 8.0  Dark —
i ) |
4C | Pouble Devon 7 2.0 8.6 — | 3.0 | Dark —
5 Third Mile 14 1.1 2.4 1.6 | — — Note
6 | Single Devon : 6 2.2 110 1.3 ! — — None
7 | Third Mile 11 0.8 2.2 — 3.1 | Light None :
i

8 | Third Mile | 7 14 6.0 — .2 ! Medium Few ;
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1 2 3 4 ) I} N T ha ‘] 10
| Capavity of | Fuel Consumyp- | | 7 !
g l Drying-Chpumbers | Monthly Guiput | tion i
g ‘ Average T : ; Depth of :
£ sien of it e ! Thickness Complaints
2| Dt]z;l;, 11"01 ‘ (I,’m‘m(i., | Weight of dry Lbs dry rubber | of Sheet Foéc'“_".d e Remnrks
z s ‘ , %lor ‘ rubber in lba, e 1{.1-“1,) )i Lhs, Foel per 1b. m.m, © N uic Mouldiness
2 n Bays per eubie foot per suae ook | dry rubber e
5'33 i space drying apace !
1
% Two Storeys 10 J 1.6 ] 4.8 } 0.9 : 2.4 'i Light None
: H
! i
10 | Two Storeys 8 0.7 l 2.4 | 3.2 24 | Mediom None
114 | Two Storeys 13 0.7 ; 1.6 | 1.8 2.6 ! Medinm | None Fig. in Col. 6 caleu-
‘ i lated on11A & 11B
: together
118 | Two Btoreys 16 1.0 i 1.9 — 2.6 Medinm None
i
12 | Three Storeys 8 1.0 { 3.8 H: 2.7 | Medium Noune
o : ! a o . .
18 Three Storeys 0 1.1 ( 8.7 0.5 2.5 | Light None
t
114 | Two Stoveys 8 1.0 ] 3.8 1.1 3.3 | Medinm | None
14B | Twa Sioreys ] 13 1.0 i 2.3 4.0 3.8 | Medium None
. i ] ]
15A | Three Storeys. 15 1.0 ; 2.0 1.1 3.1 | Medinm Few
i ;
158 | Three Storeys, 15 1.0 i 2.0 0.8 3.1 | Medinm Few
j i
. . ] - ; .
16 | Third Mile i2 1L.h , 3.8 0.5 ] 2.8 | Medinm | Noene
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i 2 3 4 ) _ i 8 i 10
% i Average Pgbl——m;%a(i}lﬁgrﬁiem: é‘fﬂm’?hl}' Out'!’flt. !- " gi%l:lsufp-dg Depth of !
e | b teloe S Gt | b B por b Cinin | O ot
& apace drying spacc ;
17 | Double Devon| 7 1.0 1.3 1.0 —_ | = | Nome
12 | Third Mile 8 1.3 f 4.9 0.6 2.6 | Medium Few
194 | Third Mile 10 I.4 | i.2 1.3 29  Medinm Frequent
19B | Two Storeys 10 0.8 2.4 1.5 ; 2.9 | Medinm Trequent
20 | Two Storeys 11 0.8 2.2 3.8 ! 3.2 | Mediom Few
21 | Two Storeys 9 1.1 ! 3.7 0.8 3.0 | Medinm —
2 | ‘I'bhird Mile | 9 — - 1.0 2.9 | Light None
23 | Two Storeys 10 1.7 5.1 0.8 i 3.7 | Medium —
24 | Third Mile @ 12 2.2 h.h 0.8 3.0 Medium None
23A | Three Storeysé 15 9 1.8 2.8 2.4 E Medium | None
258 | Double Devon: 10 — — 1.5 2.4 | Madium ‘ None
250 | Third Mile , 12 0.9 2.3 1.0 2.4 | Medium None
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L S S S A L SO N oy 1
% Average —Diyialf;:t_‘gi%ﬂgeil Monty D“u.tpnt g,,F“UI ?;-]:,l;:ump- i} Thick Depth of | 1 J
= Design o “Curing . e T i(i T Jomplaints | .
Z;-: i{ouse ' 1111:,%:;'{ 1‘5%‘;53111'1]?1&;}' L}?:r ((.'i.:;{: j:;uft:f)ir Lbs. Fuel per 1b, ofxﬁﬁiﬁ Otéh(;léged Moul:i?ness [i ftemarkes
g per c?;)n.licfmt drying spaoe dry rubber |
I I S | , {_ i
26 | Two Storeys 13 0.9 2.1 2.5 ll — — Frequent |
27 | Third Mile T 1.0 1.8 1.1 ! 1.8 Mediuwm Few ‘
28 | Third Mile 10 0.5 2.4 1.0 E 3.3 Medinm None 3
29 | Three Storeys 8 — ; — 3.0 2.6 Light None :
80 | Third Mile 7 — — 2.1 8.0 Mediom i None |
51 | Three Storeyst 10 | 1.4 4.2 0.8 ;8.7 | Medinm E None
82 | Two Storeys 10 0.9 2.7 L5 2.9 | Medium ]None |
834 | Third Mile 12 | L.5 3.8 i 3.0 ‘ 3.0 Medium i None
338 | Three Storeys| 12 \ 1.4 ‘ 8.5 | 1.2 { 3.6 | Mediom | None
34 | I'wo Htoreys 10 ! 1.6 4.8 } 1.0 ; 3.7 | Mediom | None
354 | Third Mile 10 ]‘ 1.2 3.6 % 0.5 I 2.8 Medinm ‘ None
i
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TABLE [ B-—(contd.)

1 b4 L A 4 ) b o 1 T 8 ] 10_ )
E ez Drv?ggaéiltzlflfe}-s % Monthly Output 1«‘;1#1" Eﬁ:ﬁ;_ . o o (‘ »
& . P T : ‘hickness 3 . Jomplainta
% Dﬁ;ﬂ:e()t : g::::’)dg :":;lblbg;]ltlzfliiy thj dry.m}’ber Tibs. Fuel per 1b. : nfﬁ.ﬁm’ Oigjoéigéd Moul%i:ness Remarks
E | in Days por eubic foot I g‘:',ﬁfhgc_'iggt dry rubber Sheet
o] jj space ; ying 8y
358 [ Double Devon 10 2.1 i 6.3 1.0 2.8 | Medium None
30 f Double I,}C‘mn1 7 1.7 | 7.3 0.6 2.8 | Medinm None
37 | Donble Devon 7 1.2 5.1 1.6 2.0 Medium None
& | Third Mile | 11 1.9 .2 1.5 3.6 | Medium None
39 | Thivd Mile | 8 1.2 15 0.8 27 Medinm | Nono
10A | Two Storeys | 13 — — 0.8 2.2 | Mediam None
:
408 | Two Storeys 13 — -— 0.8 2.2 Medinm | None
41 | Third Mite 12 1.3 3.3 0.6 5.2 \ Medium | Few
42 | Three Sl;ore_\'s: 10 0.9 , 27 1.3 2.7 — None
4% | Two Storeys 10 0.9 2.7 2.0 — — —
41 | Two Storeys 11 1.0 2.7 1.9 2.9 Medium Fregnent
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TABLE 1 B—(contd.)

Complaints
re
Mouldiness

10

Remarks

N 3 i 3 6 7 8
| - ; a T
Bt 1 Ly b
_‘E ‘ I)r;;?‘:;-t&l}g]ﬁturs Monthly Output thel Consomption !
g s Average . ‘ lThickness Depth of
| Design s . - — ;
7 of Poriod tn | Weight of 4 Shes oo
R " eriod 1n elght ol dry Lbs, dr hbt ; e N Bheet of Cure
= | Houss Days rubber in 1bs. s [J(:Il' );ufﬁuc & 1{)h31§u1£1.:b11f(:; nm, M. Kheet
& 1 l pur cubic fo0t  lfaot drying space
! space
5 |
45 | Two Sioreys 11 1.5 4.1 2.2 3.1 Medium
46§ Two Storeys 12 1.0 2.5 2.0 8.0 | Medinm
47 | Three Storeys| 20 1.3 2.0 | 5.0 3.5 | Medinm
48A | Third Mile 12 1.3 ; 8.8 | 1.6 8.6 | Medium
i | i :
= s
488 ! Single Devon I8 1.7 .4 | — 8.5 | Medium
i ] |
48C ¢ Double I,)evonl 18 l 1.7 l 6.4 ! — 3.5 Mediam
Do it | | :
49 Third Mile 0 1 1.0 ﬂ 8.3 1.0 — Medium
504 | Double Devon Y l 1.8 ! 6.0 2.0 — Medium
508 L Single Devon 7 l 1.6 6.9 — — Medium
514 ! Single Devon i 8 i 1.6 6.u 1.3 — Medium
51l 1 Singie Devon I GO 1.6 6.0 —_— — Medium
! I |

None

None

i None

None

None
None
None
None
None
None

None

Fig. in Col. 6 calcu-
lated on 484, 488
& 48C togother

IFig. in Col. 6 calen-
lated on 50A & 508
together

Fig.in Col. 6 calecu-
lated on H51A & 51 B
together
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