
RUBBER MANUFACTURE. 

sheets· of rubber often has disadvantages, for it tends to check 
the drying of those batches which are already in the drying
chamber and which are partly dried, and to prolong the time neces
sary to dry them completely. A preliminary whirling .of. the-moist 
sheets in a centrifuga! machine, after they lea ve the final washing 
rolls, and before they are put into the drym.g chamber, may be 
strongly recommended. The drying-rooms should be small chambers 
which can be filled at one operation, and the drying should be carried 
out in such a way that the moist air surrounding the rubber is being 
continuously displaced by a fresh supply as dry as possible. A 
good circulation of the air inside the chambers must therefore be 

Frn .. 14, 

maintained, and the air must be as dry as possible and heated to 
a suitable temperature .. 

A modern arrangement for drying washed r~w rubber is shown 
in figs. 14 to 17. The size of the complete plant, as well as of the 
individual drying chambers, dependa upon the approximate weight 
of rubber washed per day. In the diagram :fig. 14 the plant is 
assumed to cover an area of 3 x 5 metres, and to reach a height of 
4 metres, of which about 3 metres is useful space. Sufficient &ee 
spa~e is provided for the warm ascending air to collect, and from 
there it is drawn away upwards. · The chambers a are warmed and 
aired from the main air trunk E by means of eight equidistant 
adjustable air-nozzles, which force th~ warm air upwards. The 
chambers are fitted with 20 to 25 drying-poles which can be hoisted 
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. . these the sheets of rubber are 
up by means of w1re rope ' over . . t them The 

th éurrent of warm a1r streammg pas. . . 
loosely hung, e . k d the current of warm air 
chambers B are fitted w1th rae s, an . 

8ection through portian of drying chamber fitted 
with racks. 

J 

Racks 

Frn. 15. 

. - ) The s ace C contains the heating and 
enters at the s1de (fig. _15 · . Pd t 1 Sturtevant blowers, 

-1 t· 1 t . in 1t are s1tuate wo arge ·· • 
venb. a mg P an , hi h l the necessary warm. a1r. 
witb heating attachments D, w c aupp Y 

8ection through ·porti_on of drying chamber fitted. 
.. . w1th potes. 

J 

J 

Air rnJets 

Fm.16. 

The fan F, with trunk G, serves for the supply ¿f c?ld ªt and t:· 
-b ted to the separate chambers as required or coof mº 

e connec , . h dr ·u chambers is regulated rom 
purposes. rhe air-supply to t e hyi g t · · regulated by the 

t . d 'fu -emoval of t e spen arr 18 !!:U~u ~1 p:sing :h:ough the double top of ·the chamber ; the air i~ 
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returned at once to the heating apparatus. Ón the other hand, 
the steam is exhausted through the channels I, and l~d away into 
the open air. Ali the _dryirrg chambers are without windows; the 
passage-way down the middle between them, which is provided , 
with rails, is lighted by ·means of a top-light. 

A new mode _ of drying which looks very promising _may still 
be mentioned. The drying is effected by means- of special centri
fuga! machines, the W1:18hed rubber being first broken up into small 
pieces and not run into the forro of a sheet. The particles of water 
are froien by means -of a special arrangement, on the· under frame 
and outer jacket, and driven from the rubber by gently warming. 

A great number of rubber:_s ·cannot be obtained in sheet8 suitable 

Sect1or · hrough fan ~hsmber 

~n w1th hesting 
arrangement. 

d 

e 

Fro. 17. 

ren with heati'l9 
arrangement. 

d 

-
for carrying about. The softer sort8, in particular, are so greatly 
affected by the gentle heat of the drying éhamber that even short 
sheet8 break away from the drying-poles and fall to the ground. 
Moreover, considerable quantities of rubber are required for a very 
large number of rubber- goods which present less difficulty in their 
manufacture, or for such goods as must be pretty highly vulcanised, 
and for these, as for soft kinds of rubber, drying in a vacuum
chamber (:6.g. 18) is to be recommended. The sheet8 are put into 
the chamber on perforated iron shelves, the door ·is closed, the 
temperature raised from 50º to 60º C. or even higher under special 
circumstances, and the chamber- exh~usted by means of an air
pump. In the m0re perfect forros of apparatus, amongst which 
that of Passburg in particular is in most general use, drying is 
completed within an hour, provided one starts with she_ets which 
have been centrifugalised. It is strongly recommended to "batch 
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• ffi t · the more marked 
to which the rubber is raised, and th1s e ec is - , 

in the softer sort8 of r~bber~ f th Dried Rubber.-The. practice of 
The Further Working-up O e ·1· t 

. bb . . to thin sheets greatly fac1 ita es 
running the washed ru ei m f When how-·a bl ·ncreasing the sur ace area. ' 

-drying by cons1 era Y 1 th .e t· or when it 
h to b tored for any leng O.L ime, 

ever, the rubber as e sí cture of cut-sheet, it is advisable~in 
is to be used for the roanu ª d the rubber to some 
the latter case absolutely nece~sart·hy-:6.to rtep~~:e in order to reduce 

lid act forro rn e rs 
more so or co~~ ' kin the superficial area as small as 
oxidation to a rrnmmu~ by droa t g duce horoogeneous blocks, free 

. d dly., m or er o pro 
Poss1ble, an secon , " t h t" Jt was formerly 

h' h- to prepare cu -s ee . . . 
from pores, from w ic k k d all dried rubber into sohd 

l . t' to wor or nea . 
the genera ~r~c ice he ob' ect of the manufacturer to avo;d 
masses, but it is nowadays ~ is ¡t all possible, experience having 
these proces~e~ w~enever I. d 11 unnecessary treatment of rubber 
shown that it is w1se to avo1 a f se but on account of the 
on the rolls, not only on the score o e~pe:f ~ashed raw rubber, articles 

i Of. qn this important subject º!;:e6~~Y~f8 789 843, 1107. 
in the (}ummi-Zeiti.ng, 1906, xx. PP· . ' ' ' ' 
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heating and depol · t· . t ymensa 10n wh1ch is brouvht abo t b h 
reatment. In modern manufacture º u y suc 

rapid methods th • ' on the large scale and by 
rubber after ;ash~:~: g:~:rally n~ need for prolonged storage of 
into the . . .' n 1 may t erefore be at once worked ·up 

vanous m1xmgs. . 
To effect this the mixin"' .11 d . steam be' . º mi escribed below is set in motion 

mg passed through the hollow rolls It . ad . bl ' 
warm up the rolls to such . . . is visa e to 
rapidly, and rolon."'ed a_n exte~t t~at 1mxmg may proceed 
rubber be ~d d b workmg, wh1ch 18 so detrimental to the 
or th: :~01 e . The rolls should not be allowed to get too hot 

ru r may also suffer from that caus . th ' 
must therefore sometimes be brou ht e' e temperature 
water supply through the 11 Dg . down by means of the cold 

ro s. urmg the pro f · • 
between the rolls the rubb b cess o mastica~10n 

At fi t 1 er ecomes spontaneously heated. 
ª rs g anee, rubber-mixing a to b 

P
rocess the mili ·ts lf to . ppears . e a very simple 

' 1 e au maticall b · · 
admixture even if left unattendecÍ rmgmg_ ~bou~ a complete 
that needs careful watchin d . . y et m1xmg 1s a process 
part of the work~e g dan_ ~telligent manipulation on the 

. n engage m 1t, otherwise the r bb -
very easily overworked (" kill d ") th . u er can be 
would probabl be ood e ' . e ultimate result of which 

As ul Y g . 8 Qf poor quahty and little durabilit 
a r e there 18 one man to each . . . y. 

occasionally does it happen th t m1XJ.Dg mili; only very 
mills at the same time . m· tha t one mtahn h~a to look after two 

. ' a case emills h ldb 
opposite one another so that th . s ou e placed 
his place but only to' tu erde 18 no need for the man to leave 

' rn roun Th · the mixed in<Yredients in 1 . ed . e mixer generally receives 
consist of aº scoop, a ha;;_;::: ~ron boxes or tubs .. His tools. 
closing up the rolls a sl1ort k 'f f' sp~nner for openmg out or 

' m e or cuttmg th bbe ff 
and a sieve fitted with a hin"' . . e ru_ r o the roll, 
powdered "compounds" o to ttd. l~d, w1th wh1ch he sifts the 
carried out in the followin; way .~;: be:·. .The actual mixing is 
containing his material first of ll t~ mixer takes from the vessel 
separate sheets betwee~ the rol~ ande raw _rubber, paBSing the 
fairly smooth sheet surrounding the frontorkmg. the_m up into a 
hotter than the back one Wh this roll, ":hich 18 kept rather 

bb 
· · en sta"'e 1s reach d d 

ru er 1s sufficiently soft the th . di º e an the 

T 
. , o er mgre ents are d ll 

he mixer now pa.sses his knife obli gra ua y added. 
on the front roll lifts . quely across the rubber sheet 

' up a portion of the sh t d t . 
aeross the roll repeat1'ng this ee an urna it over ' procesa a numbe f t· 
rubber is meanwhile getting hotter th lls r o imes. As the 
more thoroughly cooled. Finall th' ~ ro must be more and y e mixer cuts off strips of the 
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rubber, rolling them up and laying them aside until the rolls have 
attained a temperature suited to the last stage of roixing, whereupon 
the little rolls of rubber are again put through the mill and mixed 
together to forro an apparently homogeneous mass, which is cut 

from the rolls without delay. · 
The above method of mixing is, however, by no means one 

which can be applied generally. Mixings whlch contain much 
paraffin, pitch, oil, or the like, must be treated diff erently from the 
so-called dry mixings containing much waste and fibrous material. 
Great damage may be done by unintelligent mixing. The manager 
should, therefore, train only intelligent roen, with keen powers 
of observation, for the mixing milis, and should . always keep a 
wa.tchful eye upon the mixing department. Moreover, he should 
very carefully consider what mixing should be carried out on a 
small pair of rolls, and for what mixings only the large rolls should 
be used, for more dependa upon this than many people imagine. 
The fact that certain theorists are opposed to the use of large mills 
because they are not economical, should not prevent a,nyone from 
using large milis in order to treat his mixings with care and 
produce first-class resulta. One can only utter a strong word of 
warning against judging machines solely from the engineer's point 
of view, or from the point of view of most rapid working and 
lowest possible working cost; the behaviour of the material under 
the different conditions should be well considered in addition. 

The way in which the different raw rubbers behave on the 
mixing rolls is different in each individual case. The followi~g 

rules may be taken, in a general way, as a guide :-
Rubber from species of Hevea, Sapium, MicrwnM, and Oastilloa, 

and from Manihot fflaziovii, requires rather more heat during 
mixing than rubber from Harwmvnia, Ficus, Fwntumia, and most 
African Latndolphia species. "Mozambique spindles" and "red 
Kassai" occupy an i.ntermediate position. It will be seen that the 
softer and more resinous Airican and Asiatic kinds must not be 
treated in exactly the same way as American sorts, which are freer 
from resin, and possess more "nerve." This is to be explained 
partly by t:P,e solvent a,nd depolymerising action on the rubber 
of the rubber resina, and partly by the fact that the degree of. 
polymerisation is actually lower in sorne raw rubbers than in others. 

It is very often desirablé ·ro thoroughly work the reclaimed 
rubber in a pair of rolls running at a, high speed before adding it 
to th~ raw rubber on the mixing rolls. Substitute should be ground 
up yery fine on wcll-cooled rolls. Sulphur and mineral additions 
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must be sifted as fine as possible before adding the1y to the rubber; 
they are often mixed together in the dry state in special mixers, 
and are then dusted on to the rubber with the aid of a sieve, fitted 
with a cover, or by means of a revolving sieve fixed over the mixing 
rolls, in order to produce a mixing as devoid of granular structure 
as possible. Such arrangementl! for the production of mixings 
absolutely free from granules are to' be found to-day in a state of 
great perfection in nearly all rubber-shoe and pneumatic tyre 
factories, as well as in rubber-thread factories. The additional cost 
of such_appliances is not great; the improvement in quality brought 
about by their use is frequently very noteworthy. The greatest 
care must be taken during the progress of -mixing to prevent 
sulphur, resin, asphaltum, etc., from melting on one of the rolls and 
getting baked into thiqk layers. 

In_ the case of mixings which contain oil, vaseline, paraffin wax, 
and similar substances, it is often advisable to incorporate these 
materials either by :6.rst preparing the waste with them, or by 
mixing them with the minerals to form a kind of thick dough and 
then mi:x:ing these with the rubber. This method is not only more 
cleanly, but also less detrimental to the rubber. 

The Mixing and W~ighing _Room.-This room is used for weighing 
out th~ separate constituents of the mixings to be ~ubsequently 
worked up in the mílls. A particularly trustworthy mah should 
be placed i_n charge of this department. On the Qne hand, the 
mixings with which this man is entrusted for the manufacture of 
the different rubber goods are valuable, being the result of great 
experience and often of costly experiments, and, on the other 
hand, it is necessary, in order to avoi'd subsequent troubles in the 
course of manufacture or even later, that the various constituents 
of the mixing be weighed out with the greate13t possible care. Even 
slight errors in weighing may have most unpleasant results, particu
larly in the case of the sulphur for vulcanisation, the magnesia usta, 
cte., or, in "fl.Óating" red goods, the amouñt of golden sulphide-added. 
The larger quantities of material should be weighed on a large, com
paratively rough pair of scales, which when skilfully manipulated 
will give perfectly satisfactory weighings. Sulphur and other im
portant materials are, on the other hand, weighed out on a small 
pair of more sensitiv.e scales, the weights being, of course, accurate, 
and .kept scrupulously clean. Platform.balances, although they are 
to be obtained small, are generally rough, and are not to bé recom
mended for the finer weighings. Moreover, they cannot be adjusted 
by means of screws as can beam scales. In the case of mi~ings 
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t a ood plan is to tie up the 
w hich the manag~r wishe\ to keer ::::ixi~g in small bags, and to 
weights for the d1fferent l e~s o f an each time a batch has to 
hand these º".er to the weigh:ng :emts are weighed out they are 
be mixed. As soon as the mgre . ~n olls and mixeo. together. 

. · ht y to the m1xip.g r . . 
carned stra1g awa . the roixincrs secret consists lll usmg 
Another method of keepmg hi h º be readil~+ distinguished 

• r. • hapes w c can J 
counterp01ses o1 var1ous s . t ihe place to dilate upon 

Th · h wever 1s no ~ - · 
from one another. 18• 0 

• ' k ts which is still carried 
e th t ffic 1ll wor s-secre , 

the outgrowths 01 e . ra_ · uite ossible nowadays to 
on here and there, for it is ~r~que~tl~p!rfectÍy legitimate way, by 
fathom the secrets of. the mixmg m 

FIG. 19. 

carefully devised experiments based on c~emical and physical know-
. . e of all attempts at preservmgfecr~ts. 

ledge, m sp1t . . . d 'th the rubber must be as dry and 
The ingredients to be m~:~ w~he drying is often done simply 

as finel~ powdered as p;~.1 w~tin and other fi.llers which are used 
by heatmg on .s~ves. . o . , glant consisting of large heaters 
in large quant1ties spec1al ~rymg p ' ts for stirring are often 

- · d d with arrangemen ' 
or long troughs _provi e t·t· of material indeed, the 

l. 'th large quan 1 ies ' 
used. In dea mg Wl • tant ítem that the drying 

, form such an 1mpor . 
workmen s wage~ . ad.e as far as possible automat1c. The 
and subseq~e~t s~mg ar\:e ali the coarser particles -of the sub-. 
object of s1ftmg is to reyµ r. · d h'ch may have got into the 

11 ·eces-01 ·woo w 1 • 
stance, as we as P1 . Sifting apparatus wh1ch 

. • · the casks or cases. 
material o~ openmg . c lindrical sieve shown in fig. 19, may 
works contmuously, hke the y f 50 to 100 kilos. (1 to 2 cwt.) 

- ed •th ad tage · charges o be us w1 van ' h 1 this apparatus. The 
at a time can be pjit through the opper o 
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sifted material is stored in tightly-closed bina. For this purpose 
it is usual to employ both large wooden zinc-lined bina and galvan
ised iron ones, as well as small sheet-zinc boxes. It is convenient to 
keep oils in so-called patent oil-holders, from which they coo be 
pumped out when required. The washed and dried raw rubber 
is kept in pigeon-holes lined with sheet zinc, and these are best 
provided with sorne means of closing them, in order to protect 
the rubber. from dust. Well-galvanised tubs or bina. are generally 
used to hold the weighed materials for the mixing; the bottoms 
are protected by strong iron rims on which the receptacles can be 
slid about. Wooden bina lined with sheet zinc are also used some
times, and in certain cases these are divided into several compart
ments, so as to keep the constituents of the mixing separate from 
one another. More wili be said as to the composition of the various 
mixings in a special chapter. 

The Mixing Mills.-The machinery for mixing is similar in con
struction to the washing plant, but on a larger scale. An ordinary 
mixing mili, such as would satisfy present-day requirements, has 
rolla 110 cm. long and 450 mm. in diameter, and the approximate 
weight of such a machine is 3500 kilograms. The cast-iron rolls 
are hollow, and each is :fitted with an independent steam and water 
supply for heating and cooling respectively. The front, or so-called 
working roll, runs at 18 revolutions per minute, whilst the back roll 
makes 26. . Fig. 20 shows the forro of mili in most general use 
at the present time; this, on account of its firm build and large size, 
gets through the work very rapidly, and only slightly affects the 
properties of the rubber. The setting-up screws should be of fairly 
large size, and may be provided with pointers moving on discs 
fixed to the ends of the bearings, and graduated in 5 mm. divisions. 
This apparatus makes it easier for the mixer to set his rolla regu
larly at the same distance apart, and when properly used ensures 
that the two sets of bearings are an equal distance apart. 

The sheet-iron boxes beneath the rolls should not be fixtures, 
but should be provided with wheels so that they can be easily 
moved backwards or forwards along two rails. The guides at the 
sides should be of iron; wooden or copper guides are not to be 
recommended. It is advisable to provide for the removal from the 
rolls of mixings which readily stick to them, by means of a" doctor," 
_and for this purpose a steel bevelled rail screwed on to a strong -

- ·wooden ~ase about 6 cm. thick may "be recommended. T)iis is 
suspended, with the bolts :fixed to the wooden side, in the bearing
cases. The knife is depres~ed by means of a lever against the 
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11 and cuts or scrapes off the mass of rubber 
roiddle of the ro , 

from it. . - . . h ld like the washing rolls, be provided with 
The moong mill s ou ' l d described (figs. 12 and 12A), 

instantaneo~s safety--:-clutches, ~s a ~e~ ~he friction-clutch principle. 
the most smtable bemg ~hose. ase on be iven to the mixing 

A little further cons1dera.tion may ~ow g b 1 d roen-
. . . h1ch have een a rea y 

milis fitted ,vith revolvmg s1evcs, w , 

FIG, 20. 

. th hines ha ve been . i hts of manufacturmg ese mac . . . 
t1oned. (The r g . fi of engineers m Chemmtz.) 
acquired by C. G. Haubold, J_un~: or~nary mixing mil1, but above 
The rolls are constr~cted as ~ut 20 to 25 cm. (8 to 10 inches) there 
the front roll ata he1ght_ of ta' . a revolving brush, driven 
. fixed a cylindrical s1eve c~m mmg . . ll (fi 21) The 
is . rr from the axle oí the io g. : 
by toothed-wheel gearm~ . . backward direct1on by 

· ·d · ·ts beanngs m a 
cylinder can be ra1se m 1 t . der to throw it out of gear. 

t · ovemen m or 
means of an eccen ne ro . ' f 1 haped sievc fixed below 

t · 1 f ns into a unnc -s · 
The sifted roa ena ª . 'b . t· on by means of an 
the cylinder, and kept in contmuous v1 ia i 


