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CHAPTE~ III\ 

THE MIXINGS. 

THE mixings used in rubb~r manufacture- are in part the results of 
rule-of-thumb experiment~, and in part deductions from tlieoretical · 
consideratiQns. No generally acknowledged theoretical basis for 
'}lixing_ at present exists. The following are the principal points 
to be ta,ken into account when devising mixings :-The use to 
which the article is to be put; the coloÚr desired; the surface, 
whether it is to be quite sm~oth, or to have a cloth -impression, or 
whether it is to be-a matt or a highly polished surface ; the limits of 
speci:6.c gravity, and of cost price. These points being :fixed, one may 
proceed to base ·upon them a suitable mixing. The first question 
to decide is what kind of raw rubber will be most suitable. Out
siders often imagine that because Para rubber is the best it sho~ld 
be used by preference for all kinds of rubber goods, and that · ali 

• _other sort,s of rubber are in a sense inferior for the purpose, or 
merely substitutes for Para. This view cannot, however, be , 
altogether upheld Para rubber is, in the first place, very high in 
price, and to employ it without jus~ reason in a case where an 
equally good result could be obtained with a lower grade rubber 
is, from the standpoint of the rubber specialist, a crime, for the 
general adoption of this course of ,action would lead to 1an un
necessary diminution of t}ie quantity of Para (which, as it is, 
is barely sufficient) available for purposes for which only Para, 
or practically nothing but Para, can be used; the demand for Para 
would consequently increase-that _is to say, prices would go up still 
higher. For best quality ~ir-tubes, elastic bands or rubber thread, 
practically nothing but best Para comes into the question; indeed, 
under sorne circumstances the original lots as delivered have to be . 
sorted, and all the inferior pieces picked out and used for other 
purposes. For hard-rubber goods which are to be highly polished 
only such ~ubber can be employed as can be washed absqlutely 
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clea:q, for t~e slightest amount of impurity remaining iri. the rubber 
would show itself in a very unpleasant way afterwards . 

For "fricti~ns" soft rubbers are the most gen~rally used; for 
light-coloured, white ,and red goods, light-coloured rubbers are 
the most useful.; for "floating" goods, naturally _smly such rubbers 
can be used as, when mixed with a· sufficient quantity of sulphu~ 
and the necessary pigment, will still float. At this point we 
must correct a véry widespread notion, 1 which is none the less 
false, to the effect thatevery sor.vof raw rubber, if it _be only 
correctly vulcanised, will float.- One can very easily be convinced 
that most sorts of Aruwifni rubber, the lower grades _being 
naturally the greater offenders in this respect, will not :float even 
when vulcanised with only 10 per cent. of sulphur between the 
plates of a presa. This phenomenon dependa in part upon _the 
contraction of the rubber during the procest of vulcanisation, and 
cannot be predicted straight away. The favourite plan of attri
buting ali faults to the wicked rubber resins is in this case also 
unjust, for as a rule la Borneo, though showing, like Aruwimi, 
a .. high resin .:eontent, exhibits a medium power of floating after 
vulcanisation with 10 per cent. of ~ulphur; Guayuie, too, when 
vulcani-sed under similar conditions, often floats, Ín apite of its high 
resin content. The contraction of rubber during vulcanisatioñ 
dependa to a · very great extent, if . not exclusively, upo:Ó. the 
coefficient of vulcanisation. In sorne types of goods, which mus~ 
possess considerable toughness, it is usual to work to a- certain 
degree of contraction, by the aa.íition of suitable ingredients, chiefly-

. litharge, free from pero:ride, in black goods, and, more frequently 
still, 1ºagnesia usta in red or light-coloured goods. Magnesia can, 
of course, be used in black goods, but not, conversely, litharge in re<l. 
or light goods. Litharge is, in fact, always partially converted, 
duriug vulcanisation by heat, into the deep-black sulphide of .lead. 
Now, since no sulphuretted hydrogen is giv~n off during vulcanisa
tion, as far as our knowledge at present extends, it may be that 
either the temperature employed is too high, or that !,>y-reactions 
occur between sulphur and other substances present such as oils, · 
certain resins, etc., sulphuretted hydrogen being evolved, or it may 
perhaps be assumed that on vulcanisation sulphur .combines with 
rubber to form a sulphide-like compound, which then interacts 
directly with the litharge. The behaviour of mixings of this deBcrip
tion when over-vl}-lcanised also supports this view, fqr the coeffici~nt 
of . vulcanisation decreases as the amount of lead sulphide form~d 
mcreases. This fact is at the bottom of the compamtively favour-
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- able effect on regeneration processes, of the presence in the waste 
rubber of large quantities of litharge. 

There are á number of brands of litharge on the market which 
are more or less rich in peroxide of lead. Such litharge cannot be 
recommended for use with rubber, the peroxide having a tendency, 

' under certain conditions which are not infrequent in practice (e/ 
heating tubes for railways, etc.), to burn the rubber. · By certain 
authorities "dry heat " tests are prescribed, and in carrying out 
this test it is frequently observed that the test pieces from samples 
of rubber containing much litharge burn with a glow. It is not, 
however, necessary tbat the oxidation should be accompanied by 
visible corubustion, for the so-called cold combustion is just as 
destructi;7e to the rubber as the more apparent kind. The use of 
red-lead itself should, for these re~sons, be entirely forbidden. 

The use of litharge is limited by the facts, first of all, that it is 
only possible in dark goods; secondly, that it 'increases the specific 
gravity very considerably; and thirdly, that in -many ·cl_asses of 
goods it cannot be allowed, owing to its solubility in. even dilute 
acetic acid, combined with the fact that it is injurious to health. 
It is true that in France and Switzerland wine-tubing is made from 
mixings containing litharge ( or that such tubing is imported from 
Germ~ny); still, it has not yet been shown that litharge is innocuous 
in that connection. Besides, there are no real grounds for the use 
of µtharge for such a purpose, since the technical vulcanisation 
effect which is necessary can be produced equally well, if not better, 
by the appropriate use of magnesia usta. , 

.Magnesia usta is commercially pure magnesium oxide, and is 
made by calcining magnesium carbonate. As a rule, however, 
about 2 to 3 per cent. of carbon dioxide remains obstinately fix~d, 
so that the best ~agnesia usta of commerce contains only about 
96 to 98 per cent. of magnesium oxide (Mgü). Besides genuine 
magnesia usta there are on the market a number of products, also 
called magnesia usta, which contain cop.siderably less magnesium 
oxide, together with a certain amount of carbonate or hydrate. 'l,he 
value of a particular sample of magnesia is therefore conveniently 
deterrnined by re-calcining a weighed quantity and finding the_Ioss 
in weight. In storing magnesia usta it must be remero here9- that , 
this product tends to absorb carbon dioxide and moisture from 
the air, and the most convenient vessel to use for the purpose is a 

- sheet-iron hin, with a closely-fitting lid, ¡_¡,nd provided with a slide 
so that the magnesia can be taken out without opening the lid. 

The use of lime for the sáme purpose as magnesia usta has 
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tallen off, in spite of the enormous · difference in price between the 
two products, in favour of a continually extending use of magnesia 
usta · from this it must be concluded that the results obtained with ' . 
magnesia are much more satisfactory. Magnesia usta possesses 
over litharge the advantage of being innoeuous-it is indeed 
administered internally as a medicine-in addition to the further 
advantages of not affecting the colour of the rubber, and of not 
increasing its specific gravity to so .great an extent as litharge. 

Litharge and magnesia usta are specially suitable for obtaining 
improved results from the vulcanisation of soft rubbers, which are 
generally rich in resins. From the same standpoint they are 
largely used in mixings which coñtain sofotening ingredients such 
as oils, paraffin wax, pitch, · etc. 

These additions of oils, paraffin wax, pitch, etc., are made 
princi_pally with the object of helping to amalgamate such mixings 
as contain considerable amounts of ingredients like barytes, 
whiting, and especially carbon black, and whi~h are, as a result, 
rather "dry," and of r,educing their micro-porosity by removing 
from the mass the air which clings round the particles of the 
powdery ingredients. The solid fats, paraffin wax, ceresin and 
other waxes are lique:fied 'before being added, and will then mix 
rapidly and easily with the rubber and other ingredients. 

The principal colourings for which there is- a demand in rubber 
-goods are black, white, and red, and more seldom green. Other 
colours are only called for in exceptional ca¡;¡es. Blacks are 
produced by means of car bon black, lead sulphide, f errous oxide, 
and pitch. Asphaltum has only a low covering power; there is 
practically no advantage in its use as against the use of pitch, and 
it is therefore hardly ever employed now as a colouring agent. 

In addition to these pigmenta there is litharge itself, w~ch 
blackens during the vulcanising process. The rea pigments used 
are vermilion, Knapp's golden sulphide of antimony (antimony 
cinnabar), ordinary golden sulphide of antimony, and a number of 
mi:r{eral colours the basis of which is oxide or hydrated oxide of 
irÓn. For whites practically only oxide of zinc, sulphide of zinc, 
and barium sulphate are used to any important extent, the last 
two being generally used in conjunction in the form of lithopone. 
Antimony oxide is only very seldom ·used. For green one has to 
rely upon chrome greens, which are to be obtained in a variety 
of shades. For grass-green pure anhydrous chro_mic ?xide is 
most suitable, while dark greens are best produced by chromiuw 
hydrate green or Guign-et's green. 
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Substances used as fillers. ~Fe whiting, baI"ytes, and china-clay, 
in sorne special cases purified kieselguhr (atmidq, atmoid, talite)~
for eraser-rubber anhydrous silicic acid and ground-glass, ground 
"galalith" (solidified mil~ albumen). 'l'he substitutes made from 
fatty oils-white-substitutes by the action of chloride of sulphur, 
brown substitutes by the action of sulphur..:,._which are addition 
products of these oils, must also be reckoned amongst the fillers. 

Finally, the rubber manufacturer has still at his disposal for 
mixing purposes ground or prepared regenerated waste rubber. 
For special purposes various fibrous materials are of service, the 
chief 3!mongst these b"eing asbestos; grmmd cedar-wood waste from 
p~ncil-factories, ~air, woollen-waste, graphite, etc., are also used. 

In a very limited number · of cases shellac and other resina 
are used. In a few instances tale is also added to mixings-for 
.example, in rubber insulation for cables-but only good amorphous 
qualitie.s are used for this purpose. vVhiting is in many cases 
replaced. by precipitated calcium carbonate, which, though more 
expensive, is :finer, or by magnesium carbonate. A little wax may 
be added to hard-rubber mixings. 

It is obvious that, the substances to be added to a mixing must 
. in all cases be selected with ref eren ce to the purpos.~ for which the 
rubber is to be used. 

Rubber articles which come into contact1 with food-stuffs should 
contain neither lead nor such zinc compounds as are soluble in 
dilute acetic acid; zinc oxide must therefo;e not be used in such 
instances. In this connection it should be menti.oned that líthopone 
often contains considerable proportions of zinc compounds _solubl~ 
in dilute acetic• acid, as a result of the method of manufacture 
(Abschrecken), for only the zinc presentas sulphide is insoluble in 
acetic acio. Lithopone sliquld, therefore, alwaiys be exa1;0ined by a · 
competent analyst as to the amount of zinc soluble in acetic acid 
present. And in general a constanp analytical control of all raw 
materials used -in rubber manufacture cannot J:>e too strongly 
recommended. 'l'he quantity of material used by a rubber factory 
in the course of a year amounts to such a goodly figure that it 
pays well to entrust the supervision of deliveries of material, -and 
the accurate valuation of the supplies to be purchased, to a special 
member of the staff. 

In rubber goods which are to be used in contact with acids, 
only those ingredients may be employed which _are not attacked by 
acids, viz. barytes, atmoid (etc.), and pumice stone.· Whiting must 

_ ·not _ be employed in tubin~ whi<;:!i is to be used_ for conveying wine, 
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beer, or -acetic acid. In. rubber_ ~hiGh is to c9me into contact with 
.caustic alkalies, the use of substitutes and of saponifiable oils 
should be_ avoided. Qualities to resist the action of oil are produced 
by the use of pitch in conjunction with litharge or magnesia usta. 
'l'o minimise the action of bleach-liquor on rubber used in contact 
with it, additions' of earth wax, ceresine, or paraffi.n wax may _be 
máde. Good electric insulation is obtained. by the employment of 
mixings free from substitute and carbon black, and having a high 
coeffi.cíent of vulcanisation, which may be obtained by the use of 
magnesia usta. ~Further, in order to tend,er such mixings as 
impervious as possible to moisture, additions of pitch, paraffi.J?. wa'x, 
ceresine, or ozokerite may be made. In this co~ction it should 
be noted tliat pa:raffi.n wax by itself is nop absolutely devoid of the 
property of absorbing a certain amount of water, yet when it is 
mixed witli rubber and sulphur and vulcanised, the product has an 
exceedingly low abs~rptive power. Goods which are to withsta:nd 
high temperatures should contain no softening ingredients, and 

. where, in addition; they come in contact with steam only limited 
quantities of substitute should be used. 

'l'he following series of examples of mixings illustrate ~he above . 
remarks. No claim is made that these mixings are possessed of 
apy general importance, as they can, of course, be modified in a 
great variety of ways :-

No. 1.-Paclfjng-sheet. 

Congo . . 
Pontianac mixture 
Reclaimed rubber 
Wasie rubber 
Substitute 
Barytes . 
Lithopone . 
Sulphur 

No. 2. - Pafking-sheet. 

Guayule . 
Zinc oxide . 
Ba,rytes 
Sulphur . 
111 agnesia usta 
Can vas waste 

No. 3.-Packing-sheet. 

Congo. . . 
Reclaimed waste . 
llarytes . 
Lithopone . 
Sulplmr . 
Magnesia usta . 
W aste with ·canvus 
Eu phorbia mixture 

1,500 gms. 
2,000 ,, 
2,000 ,, 

10,000 
2,000 ,, 

10,000 ,, 
15,000 ,, 

300 

4,000 
8,000 

10,000 
750 
50 

7,500 
" 

4,000 
4,000 ,, _ 

10,000 
10,000 

750 
" 100 

12,000 
" 2,000 

No. 4.-Paclcing-sheet. 

Guayule 
Whiting 
Talite. 
Barytes 
Litharge 
Graphite 
Sul¡.,hur . 
Magnesia usta •• 
Hemp fi~re. 

No. 5.-Paclcing-sheet. 
COJJgo. . 
Pontianac . . 
Asbestos libre 
China clay . 
Talite . . . 
Barytes . . . 
Japan red (iron oxide) . 
Castor-oíl . 
Sulphur 

No. 6. - Manhole-paclcing. 

!í,000 gms. 
5,000 
2,000 ,, -· 
6,000 
1,000 ,, 
3,000 ,, 

500 ,, 
200 

2,500 ,, 

5,000 
3,000 

10,000 
10,000 
5,000 ,, 

10,000 
5,000 
1,000 
1,000 ,, 

2,500 ,, 
5,000 ,, 

25,000 

Guayule . . 
Pontianac -mixture 
Waste. . . 
Reclaimed waste . 
Barytcs 

. 10,000 

. · 15,000 
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No. 6.-Afanhole packing-cont. No. 12. -Oil-tubing-cont. No. 19.-White (drab) valves for water. No. 24.-Gas tubing-black. 
Lithopone . . . 15,000 gms. Talite. 5,000 gms. Mozambique 10,000 gres. N egroheads. 8,000 gms. 

Pontianac mixture 2,000 Canvas waste (proofed) 25,000 
" Pitch . 500 Zinc white . 5,000 Black substitute . 5,00Q Sulphur . . • 1,000 
" Sulphur 800 

" Whiting 6,000 Barytes 5,000 Magnesia usta . - 250 Magnesia usta 260 China clay . 6,000 Talite. 10,000 Light substitute . 8,000 
Litharie . 2,000 No. 7.-Water-hose. Vaseline 1,000 ,, 
Vegeta Je black 2,000 Congo. . . 5,000 No. 13.- Alkali•tubi'llg. · Sulpbur 1,250 

" Sulphur 1,000 Reclaimed waste . 3,000 Mozambique 10,000 :Magnesia usta 200 ,, 
Magnesia usta 300 " 

, 
Waste. . 15,000 Waste . . 5,000 Pitch . 500 Pontit1nac mixture 2,000 Pitch . . 500 

" No. 20.-Oondenser valves. Vaseline 1,500 Substitute 8,000 Talite . 5,000 
Lithopone 6,000 Lithopone 10,000 Mozambidue . 10,000 ,. No. 25.-Drainage tube. Whiting 6,000 

" 
Sulphur 1,500 

" Reclaime waste . 5,000 
" Mozambique 10,000 Barytes 6,000 

" 
Magnesia usta 200 Para waste . 5,000 

" Brown subst itute . 2,000 

I ' 
Sulphur 1,/\00 Bro,vn substitute 5,000 " China clay . -6,000 Magnesia usta 100 

No. 14.-Hosefor latrines. 
China clay . 5,000 

" Lithopone . 15,000 Vaseline 500 Lithopone 2,500 
" Goldeo snlphide . 2,500 

Congo. 10,000 Talite . 2,500 
" Magnesia usta 250· No. 8.-Beer-hose. " Litharge 2,500 Reclaimed waste . 7,000 ,, 

" Pitch . 250 Mozambique 10,000 Lithopone 10,000 " No. 26.-.ilfats. 
" " Sulphur . 1,250 Para waste . 10,000 Barytes ,{ 5,000 - Niggers . • 5,000 

Brown substitnte " Talite. r5,ooo Magnesia usta 250 
" P6ntianac mixture 2,000 8,000 

" " China clay . §,000 Sulphnr 1,500 ,, Reclaimed waste . 15,000 
" Lithopone 1 • 5,000 

" 
Magnesia nsta 250 

J:l'o. 21.-Gas tubing. Waste (ordinary). 20,000 
" Barytes . 5,000 Vaseline 1,000 Talite. 15,000 " " " V egetable black 1,500 - ,, Cametas 1,000 

" Vegetable black 1,000 
" Pitch . 500 

" Ikelemba 4,000 China clay . 5,000 
Snlphur • 1,500 No. 15.-Heatíng-tubt. Para waste mixture l,5ÓO Can vas waste 5,000 Magnesia usta 200 ,, Mozambique . 5,000 Pontianac mixt11re 1,500 

" Paraffiu ,~ax 2,000 
" Reclaimed waste . -10,000 " . Euphorbia mixture 1,000 Sulphur 800 

" No. 9.-_Wíne-t1tbing. Barytes 5,000 Zinc white . 10,000 
" " China clay . .7,óOO No. 27.-Bottle Washers. Lithoponc 15,000 " Mozambique . . 10,000 

" Sulphur . 400 Lithopone 7,500 
" Para 4,000 Reclaimed Pam waste . 5,00~ 

" Magnesia usta 75 Talite . 5,000 
" Columbiau . 6,000 Lithopone 1 • 5,000 " Reclaimed waste . fi,000 " Pitch . 750 " Black substitute . 3,000 China chy . . 5,000 " White substitute. 5,000 Vaselina 1,000 " Golden sulphide . 1,000 1 füown substitute 2,500 " Brown substitute. 5,ooo-" " Magnesia usta 350 I! Sulphnr 1,500 

" Castor-oil 1,000 ., 
¡¡ Magnesia usta 250 ·No. 16.-Oil-vavoos. Vaseline 500 No. 28.-Bottle Washers. " ,, 

Ca.metas Sulphur 1,000 
Cametas 10,000 1: No. I0.-Acíd-tubing. 5,000 ,, Magnesia usta 150 

3,ooo' Guayaquil . . . 5,000 Black substitute . 1 ,, 
Chiña 'c!ay . . 1 Para 5,000 Rcclaimed W:tste . 6,000 2,000 

' 1 Cametas 5,000 Chiua clay . 4,000 No. 22.-Gas t1tbing. Golden sulphide . 1,000 ' " Sulphur 800 Litharge 4,000 
" Magnesia usta 300 

Magnesia usta 100 Sulph11r . 1,000 \ Coniº· . . ' 8,000 
" Ceresine 2,000 .Magnesia usta 250 

" 
Eup orbia mixture 2,000 ,, No. 29.-BoUle 1·ings (Oocltl's rings). 
Zinc white . 15,000 Para 5,000 

No. II.-Acíd-tubing. Whiting 10 000 Mozambique 5,000 No. 17.-P.:tra valves. White substitutc. 10,000 ,, 
" Brown substitute. 3,000 Para 2,500 Vaseline 500 " " Para 5,000 1,500 Talite . 3,000 

" Cametas 7,500 Cametas " Sulphur " China clay . 1,000 " 5,000 ,, Sulphur 1,000 Sulphur . " Magnesia usta 250 
" Magnesia usta . 75 800 

" Magnesia usta 50 " Golden su! phi de , 1,500 " Magnesia usta -. 75 " Talite. 2,500 " Paraffin wax 200 Barytes 2,500 No. 28.-Gas tubing-red. " " I 

No. 18.-Atid valv11S .. Mozambique 10,000 
" 

No, 30.-Bujfers. 
No. 12.-0il-tubing. 

Cametas 10,000 Brown substitute . 5,000 
" 

Para 5,000 
" Guayaquil Ceresiue " China clay . 4,000 Cliina clay . ·5,000 10,090 

" 1,000 
" " " Reclaimed waste . 5,000 

" 
Sulphur 1,500 ,, Lithopone 6,000 

" 
Soap • stone (Stearin· 

Litharge 2,500 Magnesia usta 50 Iron oxide 6,000 ,, talkum) . 1,000 
" Golden su! phi de • 1,500 

" 
Litharge 1,000 " 1 This lithoponc should contain only traces of zinc cumpounds soluble in acetic, Magnesia usta 300 

" 
Pitch . 250 

" tartaric, or Jactic i cid. Ceresine 250 
" 

Sulphur 400 

I 

,, 
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No. 31.-Bujfersfor insulation. No. 1l8.-9anvas l!ose-cont. 
Guayule . . 6,000 gms. China clay . 10,000 gms. Pontianac mixture 5,000 ,, Lithar_ge 1,500 Reclaimed rubber. 25,000 11 Sulphur 900 China clay . 30,000 

" Magnesia usta 200 Litharge . 5,0"00 
Vegeta ble "black 500 

" No. 39.-Sprm,ge r1ibber. Sulphur. . 500 
Magnesia usta 250 Congo. . . 5,000 Pitch . l,OOÓ " White substitute . . 2,500 Vaselina 500 Talite . 8,000 

No. 32.-Rubber stoppers (corks). 
Whiting . . 4,000 
,Ammonium carbonate . 1,500 

" N egroheads. 10,000 Oil of turpentine 600 ·,, 
Sulphur . 800 11 

Sulphur 400 
" Magnesia usta 150 

No. 33.-Rubber stoppers (corks). 
No. 40.-Hat-boz. 

N egroheads . 10,000 Para 5,000 
" ,,_ Cametas 5,000 Talite 3,000 " " Brown substitute . 2,000 Sulphur 1,000 " " Sulphur 1,000 Magnesia usta 100 " " Magnesia usta ' 75 Ceresin . . . 250 " " Pitch . 100 
" 1 No. 34.-Rubber sto_ppers.(corka). 

No. 41.-Billiard-strip. Para 10,000 
" Ceresin 2,000 
" N egroheads (pal e) 5,000 

" Sulphur 1,000 JI Substitute (floating) 1,000 JI Magnesia !].Sta 100 
" China clay . · . 1,000 JI 

Golden sulphide . 500 ,, 
No. 35._-Cab tyi·e. Magnesia usta • .50 J>-

Para _ 5,000 Paraflin wax 100 ,, 
Congo. 8,000 

" Zinc whjte . 10,000 
" No. 42.-.Elastic bands. 

I' 
Uhina clay • 10,000 

Para 4,000 1 Talite. , . -. 5,000 " ¡ ·Reclaimed rubber 5,000 
" 

Congo. , • • 6,000 
" Litharge 2,500 Brown substitute (floating) 2,500 
" 1 ' 11 China clay • . . 2,000 

1' 1 
Pitch . 500 

" " Sulphur · ' Golden sulphide • 1,500 '1 800 
" 

11 

'' Vermilion 200 
: 1 1 No. 36.-Washing-machine rolle1'S. Magnesia usta 50 

" 

~ 
~ozambique . 10,000 

" No. 43.-Balls. Euphorbia mixture 1,000 
" Lithopone 10,000 Congo. 9,ooo · ;, "" 

Barytes 5,000 
" 

Browu substitute 1,000 
" '.l?'alite. 5,000 11 China clay . 5,000 
" White su bstitute . 5,000 

" 
Zinc white . 12,1000 

Paraflin wax 500 11 .Waste 5,000 
" Sulphnr 1,000 

" Paratliu wax 500 11 Magnesia usta 350 11 Sulphm· . 1,000 
Magnesia usta 100 ". No. 37.-Diapl!ragms,for CIYlnpre§Sed air. 

Pal':1 10,000 gms. No. 44.-Frictions. 
l'itch . 100 Upper Congo or Ikelemba 8,000 Sulphur .. 1,000 " " Reclaimed rubber 7,000 Magnesia usta 150 11 ,,- . Brown substituta 5,000 

" No. 38.-Canvas hose. Pontianac mixture 1,000 
11 

Mozambique . 
Lithopone • 15,000 

" 5,000 JI Whiting . . . 2,000 11 

1' Pontianac mixture 1,500 11 Canvas waste, proofed. ó,000 11 Reclaimed rubber 5,000 
" Sulphur . 2,000 

" Talite . 10,000 
" Magnesia usta 500 11 
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No. 45.-Asbestos solutúm. 

Guayule . 
Dead Borneo 
Substitute . 
Barytes . 
Zinc white . 
Sulphur 

No. 46.-lnsulating tape. 

Guayule 
Flakes 
Barytes . . 
Yegetable black . 
Lithopone . . 
Tar, thickened 
Castor-oíl . 
Mica powder 

No. 47.-Cable riibber. 

25,000 gms. 
1,500 

7fi0 
5,000 ,, 

15,000 
1,000 ,, 

5,000 ,, 
2,000 

20,000-
2,500 

12,000 
2,000 
1,000 
1,000 

Para . 3.000 
Congo. 7 ,DOO ,, 
Litha.rge . l, 000 
China clay . 10,000 ,, 

No. 48.-Para slwetfor cables. 
Para la, old 
Sheet Balata 
Sulphur 

20,000 gms. 
1,500-,, 
1,800 

No. 49.=-Para slwetfor cables. " 
Para . . 20,000 11 

Ozokerite . 1,000 
Parafli n wax l , 000 ,, 
Sulphur 2,000 ,, 

No. 50.-Cable rubber (for tube-machine). 
Para . 2,000 gms. 
Congo 6,000 ., 
Balata . 2,000 
Pontianac mixture 2,000 
French chalk 6,000 ,, 
China. clay . 4,000 ,, 
Zinc white • 5,000 
Litharge 2,000 ,, 
Snlphnr . 700 
Magnesia usta 175 11 

Ceresin . 2,000 , 11 

Vaseline .. 3,000 ,, 
French chalk 3,000 
Pitch . 700 ,, No. 51.-Tl!read •. 
Sulplrnr . 500 ,. Para la, old, sorted . 10,000 ,, 
Magnesia usta 300 Sulphur 750 ,, .. 

Preparation of Golden Sulphide. -Bright red. rubber góods, in 
.. the manufacture of which large quantities of. golden sulphide- of 

antimony are used, enjoy special favour, and on account of the 
importance of this pigment we may here be permitted to give an 
outline of its methoa. of preparation. 

Ordinary golden sulphide is obtained by decomposing sodium 
sulphantimoniate-Schlippe's salt--with an acid, for which purpose 
dilute sulphuric acid is generally employed. The Schlippe's salt is 
obtained by fusing together antimony ore (sulphide ), dry sodium 
sulphate, charcoal and sulphur, extracting the melt with water, and 
concentrating the ~qµeous solution until the Schlippe's salt crystal
lises out. The crystals are centrifugalised in ord.er to free them 
from mother-liquor, and then dried. · An a}ternative method con
sista in boiling the black native sulphide with milk .of lime, sodium 
carbonate, and sulphur, filtering and concentrating the filtrate to 
the point of crystallisation, the crystals being treated as above. 
The Schlippe's salt, obtained by either method, is then dissolved in 
water and the solution-poured slowly into cold dilute sulphuric acid; 
the golden sulphide which separates out is allowed to settle in 
absence of air and _light; the supernatant liquid is decanted, and 
the sulphide is then filtered off, washed free from acid, and dried in 
the dark, away from the air. In order to pr.event the liberation of 
sulphuretted hydrogen, which is not only unpleasant but harmful, 


