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often happens that the proofing is carried out as a speciality in 
rubber-works. The manufacture may ·therefore be brie:fl.y dealt 
with so that the reader may acquire sorne slight acqúaintance with 
the weaving of canvas hose. Power-driven iron looms have been 
in use now for about fifteen years for making canvas hose; the old 
wóoden hand-looms, which were formerly to be found in every 
Thuringian peasant's dwelling, forming one branch of the cottage 
industry, have entirely disappeared. The manufacture is , now 
carried out in factories only. Flax, cotton, or h<;imp yarn, spun in 
different ways according to the size of the hose to be woven, is 
used. Justas in the case of all other fabrics, a distinction is madé in 
canvas hose between the warp and the weft threads. The former, 
which are twice as many as are required f(lr the width of the hose, 

are beamed by méans of a beaming machine (figs. 55 and 55A) on 
the warp beam. The mounting with the heddles, through 'Yhich 
the separa~ threads are run, is also arranged exactly as in other 
looms; only the way in which the individual mountings move is 
different, the warp füst separating into upper and under warp, the 
mountings then setting the upper warp so that the shuttle carri~s 
the thread through on the lathe, whereupon the under warp lifts 
and the weft thread is shot through in the same way. In this way 
the seamless hóse fabric _is produced. The finished tube is rolled 
up !)n a reel. About 300 metres can be mad~ with on~ .warp. The -

- · rough hose, if it is to be rubber-lined, is finished off in the following 
way:- -

The hose is opened out by amachine (figs. 56 and 56A), and the 
tape necessary for pul!ing the rubber lining throug~ is then drawn 
through it. The rubber lining, made on the tube machine, is partly 
cured for thirty minutes, then covered with solution, and drawn , 
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through the hose by means of the tape already mentioned. The hose 

FrG. 55A. 

is then fixed on to a vulcanising cone, and firmly clamped on the 
tube. 'l'he lower end is connected to the condensed steam pipe, and 
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FIG. 56. 
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the final vulcanisation can then be begun. I t is ad visa.ble to subject 
the hose to _a steam pressure of about four to five atmospheres. 

By the high pressure the hose-lining is forced firmly on to the 
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walls of the canvas hose, the solution penetrating the interstices, 
and the fabric ab.d the rubber lining are thus intimately united. 
After lowering the steam pressure the hose is tested with a water 
pressure of 20 atmospheres, and hot air is then blown through it 

· to thoroughly dry it. This method of lining hose with rubger is, 
however, being displaced by a new. system which has important 
advantages over the old well-known method, in that there is _no 
possibility of the hose-lining developing leaks. It is not always 
possible to ~void the formation of thin places in the walls of the 

' 

FIG. 56A. 

rubber lining when drawn into the hose by tlie old method, and 
sometimes little grains or nibs of one or other of the ingredients, 
which haYe been introduced into the rubber in the course of mixing, 
get shot out of their places, leaving holes in the rubber where 
leakage may afterwards occur. In the new method the canvas hose 
(figs. 57 and 58) is stretched out in a heating chamber 30 metres long, 
arranged so as to be used in three sections. The fastening is by -
means of plates screwed on to the foundation plate by six screws. 
These plates are fixed to a movable frame, provided with a groove, 
which can be so adjusted by turning the screws that the hose 
inside the chambe~ is tightly stretched. The ~ires, to which are 
attached the rubber brushes, the object of which is to draw the 
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solution evenly along the- tube, ar~ run through the hose, and pass 
over rollers at either end of the apparatus. These rollers can be 

Frn. 57. 

mechanically driven in either direction. Between the rollers and 
the chamber is introduced a piece of apparatus which is connected 

. . --Y ·. 
. -<P-4-◊- . 
oflnsu/atin "al 

Frn. 5.8. 

to the hose, and into which the amount of solution necessary to put 
an inner coat~ng of rubber on hose of that particular diameter is 
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forced from the solution-holder by means of compressed air. When 
the separate boxes are full the driving mechanism is set in 
motion, and the solution is drawn through the hose by means 
of the · brushes; the brushes are given a rotary motion, and 80 
spread the solution ev~nly over the inner surface of the hose 
The brush, on pa_:ising through the hose, carries the excess of 
solution. into the_ apparatus at the opposite end, which now gets 
filled w1th solut10n, as previously described. Before the brush 
t~av_els back through the hose in · the opposite direction, hot 
air 1s blown thro~gh the hose, and this,in combination with the 
interna! heat of the chamber, causes the solvent to evaporate. This 
process must be repeated until the desired ,thickness of rubber 
lining is attained. ·when that is the case, the chamber is closed at 
both ends and the vulcanisation is proceeded with. Vulcani~tion 

· is effected by means of _hot air, which is led into the chamber at one 
end, and at the other end is dri ven through the hose by means of 
fans. It takes about five hours to prnof 30 metres of hose to a thick
n~ss of l½ to 2 mm., and the vulcanisation occupies another forty 
mmutes at 145º C. It is not advisable to cure the hose on the cone 
~th direct steam; by that means the soiution gets forced too far 
mto the mesh~ of_ the fabric ~nd the hose does not turn out per
f ectly smooth ms1de. The d1mensions of the 5 cm. long brush
rollers, as well as those of the steel discs, with rounded edges, behind 
them, are determined by the intérnal diameter of the hose. 

In spite of the consumption of solvent (benzine) this process 
w~rks out cheaper, for lower quality mixings can be used and 
thmner coats can be put on, and still the strength of the hose will 
be considerably greater than that óf similar hose made by the older 
process, while the :finished article will be lighter in weight and 
more pliable. · 

2. Moulded Goods, and the Manufacture of Hollow Art1cles such 
as Balls. and , Toys.~Anoth~r depart.ment of rubber-goods manu
facture 1s tüat which deals with the manufacture of articles 
vulcan_ised in_ moul_ds,. of which one has to distinguish between 
two kmds, v1z. sohd and hollow articles. 

_The manuf~cture of solid moulded goods is fairly simple. The 
articles are built up out of unvulcanised sheet rubber until the 
fill the Ínould_; th_ey are then subj~cted to a prelimina~y pressin:, 
the waste wh1ch _1s sq~eezed out being removed, and the articles 
are t~en lightly powdered (with French chalk, etc.) and cured in 
the tightly-closed moulds. It is most important that no air should 
get shut in, but that it should all be forced out while the mould is 
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being closed up. For this reason it is aclvisable to use moulds 
made in several parts, but such moulds have also a special value 
when the goods come to be taken out after vulcanisation. Articles 
with meta], wood or cl,óth cores-e.g., a hall val ve-are prepared in 
the follówing way so as to keep the core central:-

The coreLafter being well-roughened, is given a coat of durable 
quick-curing solution, and when this is dry a sheet- of rubber is laid 
on it-and cut in the form of an 8 round the core, so as to obtain a 
completely closed layer of rubber. The cut edges having been well -
pressed together, the procéss is repeated until the thickness of the 
superimposed. layers of rubber is equal to that of the finished ball. 
In carrying out this process it is necessary to arrange the 8-shaped 
seams in such a way that those of successive layers-do not líe on 
top of one another. A hall prepared in this way possesses the 
advan~ge of baving its cores already in as central a position as 
possible. After the preliminary pressing, vulcanisation can be 
begun in the moulds, which must be clamped up tightly _for the 
purpose. Smaller halls can be m8Ale up in another way, viz. by 

· cutting a sheet of rubber into strips and winding tbese round the 
core. . In doing this it often bappens that the core gets shifted 
through the strips not being laid on evenly, or the core may be 
loose inside its rubber covering. 

For the manufacture of rubber stoppers, cord of a suitable size 
is run on the tube machine, and is then ·cut into pieces of the right 
weight and pressed into moulds. In dealing with moulded goods 
in particular the exact weight of rubber for each article, plus 2 or 
3 per cent. to allow for that which is squeezed out under the 
pressure put on the mould, should be taken. In order to avoid 
turning out faulty work on vulcanisation, care must be taken that 
all sheet, or shaped-pieces made on the various tube machines, are 
free from air-bubbles. Whereas small moulds are subjecte~ to 
great pressure by clamping them tightly in iron clips, and cured 
either in a steam heater or in the sulphur bath, other moulded 
goods, such as billiard-strip, deckle-straps, pulsometer valves, etc., 
are vulcanised under great pressure in a vulcanising press. For 
larger moulded goods with stout walls the use of hyélraulic 
autoclave presses for vulcanisation is to be_ recommended: this 
forro of apparatus will be specially referred to in the -chapter 
on pneumatic tyres. In the case of goods to be delivered in 
long lengths-e.g., deckle-strap, billiard-strip, moulded cord, cab
tyre-vulcanisation must be carried. out bit by bit. For this 
reason. the· mould should in all cases project at least 20 cm. from 
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eii:ch_ end of the press. Vulcanisation o.f the first length is commenced 
'Ylth one end of the mould closed, and only one end visible outside 
the press. In proceeding with the further vulcanisatfons one end
plate is unscrewed, and the mould is allowed to project from the 
press at both ends, so that the vulcanised end can be slipped out of 
the mould from time to time. But in order that the rubber behind 
it, which has still to be vulcanised, may not move out of position, 
the ~nished portion projecting from the mould is firmly bound on, 
~nd 

1
1s thus prevented from slipping out. Deckle-straps are made 

m tr1e_ s~me ~ay, and are_ then made endless by vulcanising the 
ends together m a convement small mould. All joints should be 
carefully bevelled. Air-markings may result if the mould is not 
properl! closed, or if the air cannot get away easily; al~o if-the 
deckle 1s not withdrawn quickly enough when the mould is opened 
a~d air-spaces are formed between the mould and the rubber as th~ 
latter cools. Poor, soft qualities, and rubber which has been 
w:orked too ~'!,ch, a_Iso give rise to air-markings which may be r13Cog
msed by their considerable depth. Special care should always be 
taken to have the mould properly cleaned throughout. 

The second ltind of moulded article is the hollow article. Such 
articles_ are either _prepared on mandrels, which shape th'e inside of 
the article, or are mflated by means of sorne gas, as in the case of 
halls and dolls. In :ach case these articles 3;,re made by the union 
of two or more sect10ns cut out of sheet. This branch of manu
facture is carried out essentially by ha¿d labour, though in the 
case of rubber halls machines are also used to cut or punch out the 
ª:parate s:ctions. Balls are generally made up of from four to six 
p1ece~ un1te~ along their edges by means of solution. Special 
machme~ which_ effect both t~e punching out and the making up 
~re also _m use, anµ there are also a number of patented processes 
m practica! operation. . 

Balls_ a~e made up, as already stated, chiefl.y by hand Iabour. 
~n th: ms1de of one of the sections is fixed a · plug of Iightly 
vulcamsed rubb:r, t~e object of which will be explained later .• cm. 
Before t~e ball 1s qwte closed up, a quantity of ammonium carbon
ate, varym_g from 8 to 45 grams, is put in, the amount depending 
u~01_1 the S!Ze of the hall, and also upon the tenacity of the rubber 
~mxmg. . Oth~r methods of infl.ating halls, depending upon the 
mtroduct10n mto the hall of substances which on being heated 
~voiv: nitrogen, ª:e in use, but up to 

1
the present no method of 

mfl.atmg halls wh1ch would simpfüy existing processes of manu
facture by doing away with the need for the use of plugs, and 
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with the' necessity .. for infl.ating the. halls after vulcanisation, has 
proved to be adapted to practical use. 

Another procesa which may be employed for infl.ating hollow 
articles <;onsists in the use of ammonium nitrite, which, as is well 
known, is decompósed, on\heating, into nitrogen and water, accord-
ing to the equation- _ 

NH4·NÜ2=2HP+N2· 

The amrrionium nitrito may be prepared in situ, by the action of 
alkali nitrite on ammonium chloride, in accordance with the 
equation-

NH4·Cl+NaN02=NaCl+NH4·N02. 

The most convenient method of infl.ation is to utilise the production 
of 002 from carbonates. Nitrogen can also be prepared from 
chloride of lime and ammonia, ,and ammonium. carbonate may be 
used instead of the latter. In mixings ·which have not the proper 
composition, and especially if the rubber has not been worked until 
perfectly homogeneous, and in which therefore the micro-porosity 
oi the rubber is greater than it should be, ammonia may easily 
pass through the walls of the article, or fill the pores and decqm
pose the rubber. In this place a crystal of ammonia is formed on 
the outside of the óall, and the gases and air are allowed to escape. 
Jt is therefore considered desirable to add to hall mixings a 
quantity of pitch, or a mixture of Ózokerite and pitch. The use of 
finely-ground, dr-y, pulverised waste should not be permitted. If 
such be used tb.ere will always be prpduced a number of sp~ts 
which are permeable to air or other gases, whereas none of these 
can be noticed if reclaimed rubber and pitch be used. T_he pitch 
certainly darkens the colour of the rubber a little, but in the case 
·of painted halls that is of no consequence. The following mixings--
are sorne which have been used with good results :-

RUBBER BALLS. 

(1) Mozambique 5,000 gms. Lithopone 12,000 gms. 
Massai 5,000 

" 
Talite 10,000 

" Sulphur . 1,200 
" 

Pitch 300 
Zinc white 12,000 

" Whiting . 15,000 
" 

(3) West ludian 10,000 " Pitch 300 
" 

Ozokerite . 400 
Sulphur . 1,200 " (2) Upper Congo . 4,500 •t Reclaimed 8,000 

" ' Nicaragua · . 5,500 Zinc white 12;000 
Sulphur d 12,000 Whiting . 15,000 
Rcclaime 6,000 

" 
Pitch 200 

The manufacture of hollow rubber toys, such as_ dolls and 
animals, is carried out in' the same way, the separate·sections being 

I 

\ 
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cut out of sheet, and joined together in the forro of the portion to 
?e. reproduced. They are made up in the same way as ballR, but 
1! 18 preferable to use water as an inflating agent during vulcanisa
tion, or else capsules of gelatine containing sodium bicarbonate and 
tartaric acid, from which mixture carbon dioxide is evolved.-

Vulcanisation proceeds exactly in the same way as in the case of 
other moulded goods, but the rise of steam pressure should be as 
rapid as possible, and care should be taken that the temperature and 
pressure do not recede during the procesa, so that the hollow articles 
may not drop in. Of late, ball-presses (fig. 59) have been coming 

• 

in½> use in place of single moulds, for curing halls both hollow and 
solid, of ~easonably small dimensiona, say up to 2½ irrches in día
meter; w1th such an arrangement as many as two hundred b 11 
b d' • 1 asean 
e cure m a smg e operation. The simplicity of handli d ·k · h · - ng an wor -

mg t IS_ apparatus, together with the fact that means. are provided 
for cooling ~own rapidly by a fl.ow of cold water through the press
pla~s, constitute very gr~at ad.vantages. The moulds are opened 

_ wh1le they a~e being vigorously cooled down; by this means the 
gases prese~t m_ the hall ?nder considerable pressure are prevented 
from_ bl?wmg . 1t out still further, and, on the other hand, from 
contractmg owmg to the fall of temperature For th' ·t . . . 1s reason 1 
is aJ.so necessary to re-ínflate the ball ..after vulcanisation; this is 
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only done on the grounds already given, and it is incorrect to 
assume that all gases diffuse through the hall. After the infl.ating 
gases have been removed from the hall it is :filled by m~ns of 
compressed air, which should be as cold as possible, the object of 
the plug previously referred to being to close up the hole made in 
it by the hollow needle when the latter is withdrawn. For safety's 
sake it is best to push a small piece of rubber, soaked in turpentine, 
into the plug in addition. 

In toys the after-inflation --is unnecessary, because they are 
provided with air-valves. The holes into which these are :fitted 
are drilled out on a drilling machine. 

Balls and_ toys are painted by hand. In the case of halls the 
ground-work and lining can be put in with the aid of a small 
painting apparatus. The arrangement is extremely_ simple ; the 
ball, resting on a disc, is rotated whilst a :fixed brush marks the 
lines according to the position, in which it is put and the éolour 
witl1 which it is filled. The pictures on the halls are put on with 
transfers. · · 

The mixings used for the manufacture-of dolls shcmld be very 
soft and elastic, since they must be able .to tak:e the impression of 
the sharpest intricacies 'of the various moulds. The f ollowing may 
be given as examples :-

(1) Columbian 
Sulphur . 
Ceara . 
Zinc white 
Whiti¡¡g . 
China-clay 
Paraffin wax 

RuBBER Dou,s. 

6,000 gms. 
1,400 ,, 
4,000 ,, 

10,000 ,, 
8,000 ,, 
4,000 ,, 

250 ,, 

(2) Lopori • 
" Columbian . 

Golden sulphide 
Whiting . 
China-clay 

6,000 gms. 
4,000, ,, 
3,000 ,, 
8,000 ,, 
4-,000 ,, 

3. Manufai:ture of Seamless Tubing and Shaped Oord.~In the 
manufacture of these goods the tube machine depicted in fig. 60 
occupies an all-important position, and a very great variety of 
articles can be produced by means of it according to the die 
employed. The machine consista of the cylindrical casing, which 
can be heated, enclosing the screw, and the box, in which a spindle 
is :fixed ; this spindle, the forro and size of which depend on the 
article being made, can be centred by means of set-screws, and its 
thickness corresponda to the interna! diameter of the tubing to be 
made. In addition, we have at the end the die with a circular hole 
which determines thé outside diameter of the tube. If the spindle 
be removed the machine produces a cord, which may be of circular 
section or angular, according to the die employed. - The machinc 


