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care must be taken to have the

warmed uniformly, so that it may lie evenly round the roll, and
not in too soft or sticky a condition, so that the friction roll can
remove it without difficulty. Sticking to the middle roll must in
all cases be avoided ; it indicates that the particular mixing is not
suitable for calendering, ' With few exceptions the fault lies in
having the middle roll too hot. One of the chief aims should
always be to keep feeding in fresh quantities of rubber regularly,
and not too much should be fed in at a time. It is also essential
to success to have the cloth rolled up evenly and tightly on the
wooden roller hefore passing it through the ealenders, so that no
creases are formed as the cloth is unrolled, and to see that the
fabrie does not run crooked, which would lead to its getting torn,
In rolling up the cloth, as also in dealing with the ordinary running-
cloths, it is best to make use of machine which should always be
provided with a calendering plant. This machine has g large
heating drum over which the cloth or fabric 18 carried in order to
dry it thoroughly, moisture being capable of great mischief under
these circumstances. Behind the drum is a mechanical brush

enclosed in a box, by means of which the fabric is freed from loose
fibres and dust. Into this the fabric p

asses as it comes from the

heating drum, emerging on the other s
“the stretcher is tightly wound on the
this way one is always sure of getting
Haying now shown how the mixe
the form of sheet, we propose to deal i

with the important subjects of Vuleanisation and Mixings, and shall

then proceed to consider in detail the various stages in the manu-
facture of & number of different articles,

rubber mixing worked up and

ide, and after passing over

interchangeable rollers, In
clean, dry fabrics,
d rubber is worked up into
1 the two following chapters

CHAPTER IL
THE VULCANISATION OF RUBBER.
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point of view, an origi inventi i
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heat is substituted for a poor one for press plates and moulds; (&)
when the articles cured are of thin instead of thick rubber, ete., ete.
We further know that, contrary to the statement of Clouth,! Para
rubber vulcanises more rapidly and at lower temperatures than
African sorts.
In countries where the decimal system of weights and measures

is in use, it is customary to express the amount of sulphur to be
added for vulcanisation in percentages on the amount of rubber;
e.g., for a soft-rubber mixing with African rubber, 10 to 15 per cent.
of the weight of the rubber, or for a hard-rubber mixing 30 to 50
per cent. of its weight may be specified. ~ In order to arrive ab
comparable figures for the degree of vulcanisation of a rubber, C. O.
Weber’s proposal has been adopted, according to which the sulphur
chemically combined with the rubber hydrocarbon is caleulated as
pure rubber substance present. Suppose, for
pure rubber 50 per cent., combined
« poefficient of vulcanisa-

a percentage upon the
example, that analysis shows
sulphur 1'5 per cent. Then the so-called
e L hx 100 —o :

tion” 18 45—2 3 (per cent. of the pure rubber substance).

3]

.d of considerable value in

This vulcanisation coefficient has prove
analysis, and in controlling

jndging samples of vulcanised rubber by
the process of vuleanisation.
The properties of rubber undergo an essential alteration on

The extent of the alteration varies, for the most
oeffieient of vulcanisation. On vuleanisation -
As the coefficient of vulcanisation
s the hardness of the rubber, up to the extent of
becoming brittle; its resistance to the action of chemicals and
solvents increases, its power of absorbing water diminishes, its
property of becoming distended by the action of organic solvents
becomes less marked. By selecting suitable conditions of-vulcanisa-
tion, products possessing any degree of elasticity for any given
useful purpose can be obtained. Vuleanised rubber is not mearly
g0 sensitive to changes of temperature as i the unvulcanised sub-
stance. The colour of vuleanised Tubber gradually deepens a8 the
coofficient of vulcanisation increases until the deep black of hard
rubber (ebonite) is arrived at. In goods vulcanised under pressure,
vuleanisation results in & marked eontraction; or decrease in volume,
the extent of this increasing with the coefficient of vulcanisation.
Rubber acquires on vuleanisation a different smell from that
which it possesses in the raw state; and this is, in many cases

1 Gummi, Guttapercha, und Balata, 1899, p. 123,

vuleanisation.
part, directly as the ¢
rubber loses its adhesiveness.

increases, so doe
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sufficiently characteristic to permit of conclusions being drawn as
to the kind of raw rubber used. In the case of rubbers which have
& bad smell in the raw state, the smell often becomes intensified on
vuleanisation ; as, for example, in the case of Lumps ” or “ Guayule.”
Soft rubber has the reputation of being perfectly waterproof.
It is not very well known that soft rubber undergoes a considerable
change when subjected to the prolonged action of hot water; it
absorbs an appreciable amount of water, becoming much lighter
in colour, and suffering a marked diminution in tensile strength,
At the same time its power of adhering to fabrics is greatly modified.
The thinner the coating of rubber, the more pronounced is the effect
of water. This property of soft rubber is utilised, to a limited
extent, in the working up of old rubber.
Vuleanisation by Goodyear’s method by means of sulphur can
only occur at temperatures above that at which the mixture of
rubber and sulphur melts, Statements in a contrary sense,! to the
effect that a thin sheet of unvuleanised rubber containing sulphur
can be vulcanised up to a certain point merely by the action of
light, have proved, on re-examining the facts, to be incorrect ; In no
case have such sheets been found to contain a trace of chemically
combined sulphur, and they therefore remain completely soluble in
benzole. The error has probably arisen from the fact that the
sheets in question had to be rendered plastic in the operation of
mixing-in the sulphur, but gradually regained; after being kept for
a long time, the original physical properties exhibited by the dry
unvuleanised rubber before mastication, If pieces of “ young ” Para
rubber about 1 mm. thick be removed from a ball, and allowed to
dry gradually, the slices attain in the course of time the appear-
ance and almost the physical properties of vulcanised rubber, and
when superficially examined might be judged to be vuleanised. In
the case of the unvuleanised sheet containing sulphur the illusion
is naturally still more likely to take place, because the addition of
sulphur partially destroys the adhesiveness of the rubber. A
rubber can only be considered vuleanised if it contain chemically
combined sulphur, or sulphur and chlorine, Up to the present no
method of reversing the vuleanisation process is known which does
not result in the breaking down of the rubber molecule.

will be more thoroughly dealt with when the subject o
ing” is considered.

his point

Reclaim-

Vulcanisation by means of sulphur generally results in the
combination with the rubber of only a portion of the sulphur

! Cf. Fr. Clouth, Gumms, Guttapercha, und Balata, 1899, p. 131,
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amongst rubber specialists. i
e (feas. ts. We shall not occupy any space in
The vuleanisation of thin-walled rubber goods and of lightl
Pmofe:d fabrics is best carried out by Alexander Parkes rgce‘;z
in whu?h chloride of sulphur is employed as the vulca,nisinpa 6;1;3,
either in solution or in the form of vapour. In many ifstzil.ceé
Parkes’ .cold vuleanisation process is competitive with Hancock's
Er(;}cless, in Which'vulcanisat-ion is carried out in a molten suiphu;'
Wa;th. }aiieoif*actlcal working of these two processes will be dealt
.It is a very remarkable fact that the processes of vuleanisation
which have just been referred to are still carried out in exactl
the. same way as invented by Goodyear, Hancock, and Parkes I'GZ
spectlvely.. Even with reference to certain details, as, for example
those relating to the use of magnesia usta in hard 1-;1bger (Gooda F’I(?)t’r';
or to the solvent which it is best to use for chloride of quil hur
_(P(m*}’ce's), manufacturers have, after making several del;arfures
from‘lt, again reverted in almost evlery instance to theJ original
practlc.e of the inventor. Still it is true that considerable im fove-
ments have been made in the course of time in the methods ago ted
for preserving the form of goods during vuleanisation, and inpth
methods of applying heat to them. : :
. The Vulcanising Shop.—Having in the last section dealt full
w1thl (;:he nature (_)f vuleanisation, we shall in the present sectiofl
:ﬁzzl_ er the details of the arrangement of a modern vuleanising
The vulcanising plant forms one of the most important items in
rubber-goods manufacture, and it is essential that the shop in which
the process is to be carried out should be provided, in every parti-

cular, wi
: , with the most modern and most convenient arrangements

that l}a,‘fe been devised in the course of the fifty years, roughl

speaking, that have elapsed since the rubber industry ws;s; foungdeg
As already stated in the introduction (Room D, fig. 1), it is advi ‘
a:b}e tq place the vulcanising plant immediately a,tbthe’ba,ck of t}f_
boiler-house, so that the steam-pipes need not be unduly lon a}i
a?ra}qgement which tends to minimise condensation in the gi, S
Similarly, the shop should be close to the moulding shop, soptll)l‘;t.

* the heavier moulds can be moved about with as little difficulty as

possﬂ)lej. -These two points form, so to speak, the basis of the plan
'I-‘he building is provided with a span roof so that as much airpa.n(i
light as pos.s%ble can get in, and so that there are no pillars in the
shop to be in the way. It is advisable to have a ridge-turrét the

-
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whole length of the shop, provided on both sides with glass

jalousies which open Very easily, in order to ensure efficient

ventilation, A fan driven by an electro-motor is employed to geb
rid of the steam which escapes on opening the heaters. A plant
arranged for a large, well-organised works, and to be put down on
the lines of the accompanying plan, would be as follows :—

A mechanically driven traveller for raising and transporting the
Joads which are to be stacked upon the various heater trolleys runs the
swhole length and breadth of the vulcanising shop (A, fig. 30). In
the adjoining room B are the heaters, ranged along the long side of
the shop, with the fronts of the heater doors visible. The heaters
themselves are therefore in a separate compartment B in room A;
B contains only the heaters, each of which is well insulated. This

. compartment has a non-conducting top to still further protect the

heaters from cooling. We also see here against the wall the heater,
about one metre in diameter, which serves to receive the outlet
pipes on their way to the condensing tank F.

At a point just before the outlet pipes enter the tank . non-
return valves are introduced. When steam is blown off from &
heater the steam enters the tank, which is filled and kept fed with
cold water, where it is condensed, the slight amount of steam pro-
duced being able to escape from the condensing tower, which is
carried up to a height of about 10 metres, while the condensed
sbeam runs back into the tank. All outlet pipes should be carried
into the water to a distance of about two metres. The outlet valves
are situated beneath the ends of the heaters in room A. By
arranging and building in the heaters in this way all possibility of
excessive radiation of heat from the heaters into room A is removed.

In the same room, in front of every heater, are rails on which
the vulcanising trolleys run, these. being sunk into the ground to
a slight depth so that the top of the trolley is level with the main
transport rail, which runs the whole length of the vulcanising shop
and connects it with the other shops in the factory; this arrange-
ment is such that the loaded trolleys can be run straight from the
main rail, over the turntables, on to the heater trolleys, thus doing
away with the heavy work of unloading and repacking in chalk.
There are four upright heaters in the shop, also of course well-lagged.
Two of these are provided with steps leading up to an iron plat-
“form surrounding the heater breast-high.  Under the main rail

track is a tank, used for cooling down the moulds, the whole
trolley load being lowered into and hoisted out of the tank by
_ means of a lifting tackle. Ina smaller room the goods are packed
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in c?alwlk., the air be:-ing kept carefully free from dust by artificial
ventilation. In this room are also kept various kinds of iron boxes
or trays to take the goods, these being put straight on to the trolleys

Fic. 30.
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and not again unpacked before being cured. They are quite r -d

to ur?dergo vulcanisation for the necessary length of c’ioime e?l -
run into their respective heaters. Another room, D, is uéezlv fen
dr-ymg and sifting the chalk used in the vulcaJnisi,ng,process ;)1'
this room the trolleys are emptied, after vuleanisation, of all éoodz
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which have been cured in chalk. The chalk is then immediately
dried in the oven, put through a chain-pump iuto the revolving
sieve, and sifted ; it is then ready for further use.

A glance now at the heaters themselves. These should, if
ossible, be constructed to stand a steam pressure of six atmos-
pheres, and the doors should be designed with a fairly wide flange
with a recess in order to give the packing a good firm hold, so that
it does not require o be renewed very often. The bolts for closing
up the heater door should be fairly strong and thick, so that as
few bolts as possible need be used, and the operations of opening
and closing the heaters be thus more rapidly carried out. The
steam supply to all the heaters is centralised; the steam pipe
from which all the supply pipes are taken, and on which are
also the inlet valves, manometers, thermometers and water-gauges
for every heater, is set up in the control-room G, quite by itself.
A similar steam pipe on the other side, fitted with similar apparatus,
is used for the press shop. In arranging for the supply of steam
to the heaters, and the outlets for condensed water and steam,
eareful attention must be directed $o the pipe system. Under
no circumstances should too small a pipe be used, and the outlet
pipe should always be larger than the supply pipe. To ensure
economical consumption of steam 2 Bourdon steam-trap may be
introduced at the outlet. :

With reference to the control-room G, it may be gaid that it is
here that the correct conduct of the vulcanisation rests in the hands
of the man in charge. In order that vulcanisation may be success-
ful, this man must perform his duties with exactitude. The steam

agses from the boiler-house, through the superheater, where it is
dried, to the steam pipe H in the control-room, A steam trap is in-
terposed between the main steam supply pipe and the steam pipe H.
Projecting from this we see all the valves, the pipes from which
lead to the heaters corresponding to the numbers on the valves.
Manometer and thermometer tubes are brought into this room
from the heaters, the scales being placed directly above the corre-
gponding valves. In addition, there is an arrangement for intro.
ducing a mereury manometer for the purpose of checking the
others. Each manometer should be provided with a recording
apparatus so that the vulcanisation can be regulated ab any moment,
and proper control be maintained over the “rise” as well as the
steady pressure. The heater having been closed, and the outlet
valve adjusted, the man in room A, who should have nothing else
to do than attend to the heaters, signals by means of an electric bell
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