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WIDNES has been described as "a centre of alkali and soap manufacture, having also iron foundries and paint works," a general idea far from conveying one of this Lancashire town's true claims to fame. To those who rush through by express, its‑ claims to fume are more apparent, as there can scarcely be a spot on the whole railway map which with greater insistency assails the nostril. The traveller shuts the window and murmurs " Chemicals." If of a literary turn, he adds the variant from "The Excursion"

Seaward the landscape indistinctly glared

Through a thick steam;
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and, as Wordsworth in other lines has poetised Wharfedale, why should he not be prayed in aid of Widnes? But the prevailing atmospheric tone being inclined to yellow, not even the daring master of alliteration who first exclaimed " Peebles for Pleasure" would have cried " Widnes for White." Yet Widnes is the home of a British industry, fruit of a Briton's invention, and brought to success by that Briton's endeavour, which, though imitated, has not been equalled by any competitor on either Atlantic shore. And this invention, begetter of that industry, is known throughout the world as Orr's Zinc White.

"Blanc de Zinc," as the French render it, is imitated as Lithopone‑a term unknown to even the latest Oxford lexicographers and popular encyclopaedists‑in certain continental countries; but it is as Orr's Zinc White that the universe knows the product of the invention of Mr. John B. Orr, continuing in 1927 to be active as the head of a firm manufacturing the material on which he had begun experimenting sixty‑five years before. This was at the age of twenty‑two when, having been apprenticed, in the old, accustomed style, to the oil and colour trades, he started to strike out in this particular direction. Within the next dozen years he had found the way to produce his new zinc white on a practical scale. Thenceforward and continuously he applied himself to developing its manufacture and improving the process, until, in the nineties of the nine‑ century, the idea was taken generally up. To‑day the annual world‑production is about a quarter of a million tons, 
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practically the whole being manufactured on variations of the Orr methods; and in these works at Widnes, the site chosen as the centre of the English heavy chemical industry, hundreds of men run in continuous shifts of eight hours each, and the resulting product is of the purest description.

NATURALLY, those unacquainted with Widnes and its White will enquire what this product is and to what use it is applied. The first answer is that Orr's Zinc White is the result of simultaneous precipitation of Barium Sulphate and Zinc Sulphide. The uninstructed will be impressed with the fact that, in order to start this process of precipitation, there must be prepared an aqueous solution of pure white zinc sulphate and a like solution of pure barium sulphide; and, when these are precipitated, the resultant has become a mixture of barium sulphate and zinc sulphide. Slightly to vary the old lines,

Strange such a diff'rence there should be

'Twixt sulphatum and sulphidee;

but in chemistry these things happen; and, though it all sounds as simple as a syllogism, it is one of those problems that need an alert brain originally to think out. As with Columbus and the egg, everyone believes the process to be easy when it has once been effected. But it is not true in manufactures, even
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if it were ever true in horticulture, that, as Tennyson claims, 

Most can raise the flowers now

For all have got the seed.

Rivals have sprung up all over the world, and some of much enterprise and skill; but the Vine Works at Widnes ‑‑‑‑ and to be known as "At the Vine" is a subject of pride to its workers ---- remain an effective first. Why this should be is largely explicable by the fact that the inventor and improver of the process has remained most closely associated with it through all its more than sixty years. There is no rule of thumb in chemical manufacture, for therein knowledge "broadens slowly down from precedent to precedent"; and, if there be any weak link in the resulting chain, it is bound at some time to break.

The concrete example now being considered suffices for proof The world owes the discovery of zinc as a metal to the restless activities of Paracelsus, that sixteenth century mixture of something of a charlatan and more of a scientist, who through mediaeval alchemy anticipated the modern chemist. Widely distributed over the globe, zinc is procured in the form of ores or waste materials, needing, generally speaking, to be first roasted, and then lixiviated with sulphuric acid, so as to separate by percolation the soluble and insoluble constituents. The zinc having thus been dissolved, the solution has to go through several processes for the elimination of foreign materials, always present but needing to be entirely got rid of, so as to realise a once familiar idea:" Zinc without trace." The zinc sulphate solution thus is free from any matter in suspension, 
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an essential qualification for its intended mixture with the barium sulphide. This material is derived from the natural sulphate of barium, commonly known as barytes. That mineral is fairly widely distributed; but the firm of Orr have the good fortune to own their own mines in Scotland, where is a large deposit of the purest barium sulphate. Mixed with coal, and furnaced in large revolving furnaces, this is reduced to barium sulphide, which, having been dissolved in water, goes through several purifying processes, and freed from all matter in suspension; and the resulting solution is made ready to mix with that of the zinc sulphate awaiting the union.

When these two solutions have been mixed, and the precipitate filtered, dried, and calcined in red heat, to rid it of water, the apparently paradoxical but absolutely necessary process has to be undertaken of again quenching the product in water. The resultant pigment is then levigated, or reduced to a smooth paste, pressed, dried, powdered, and ready for the market. But this simple statement far from conveys all. These operations need special skill and care, as the slightest alteration in their carrying out very seriously affects the resultant. Strength of solutions, weight, rate of precipitation, temperature of both precipitation and calcinations ‑‑‑ every one of these steps has to be carefully controlled by a large and well‑trained technical staff. A further necessity for a manufacture requiring such constant watchfulness and precision is the provision of works designed on a large scale, and continuously kept up to date, so that every modern and improved method can be employed.
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THE Vine Works of Mr. John B. Orr fulfil these conditions. Covering an area of many acres, they are practically self‑contained, possessing a plant mostly designed and erected by the firm's engineers, with their own erecting and repairing shops for engineers, blacksmiths, carpenters, and other artificers, and a mechanical cooperage for manufacturing the multitude of needed casks. A good and independent water supply and adequate and easily secured railway facilities are essentials to the full success of such an enterprise. The millions of gallons of water required every week are obtained from wells within the works, and it is as good in quality as in quantity, a specially important consideration in chemical manufacture. For the purposes of light and, in part, of power, the whole works are electrified, gas being supplied for heating. There is, further, a large steam plant, and this is of special value for the various boiling and drying operations. And for both the preparation and the despatch of the final product‑‑‑a dry powder used chiefly in the paint, rubber, and linoleum trades, the requirements of which have been an object of special study by the staff‑the docks on the Mersey close by prove handy alike for the importation of the raw materials and the exportation of the manufactured article. More than this, the large system of the London, Midland, and Scottish Railway runs past the works, with which its sidings, four miles in length, are connected. The works, moreover, are dose to the important Lancashire coal‑field; and, 
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to crown all, the great port of Liverpool is within easy road distance for prompt delivery.

As was to be expected, this new white pigment, fruit in its latest pure form of Mr. John B. Orr's industrious inventiveness, was seized upon by several countries when once its importance had been proved. Of late years, Germany and Belgium, in particular among Continental lands, have produced large quantities, possessing not only a highly‑organised zinc‑smelting industry and good supplies of zinc ore, but, what is accustomed to be forgotten in England, great facilities in the way of cheap labour. The United States also, with a good zinc supply, a high tariff, and a large home market, have come very heavily into the manufacture, and are now among the most extensive producers in the world. But, though several attempts have been made to start similar works in our own Empire, all have failed because of the difficulty of manufacture and the highly competitive state of the market. And, at this present, the Orr Factory at Widnes, one of the largest in the world, is the only one of moment which is producing within the British Empire.

IT already has been indicated, in reply to the question as to the use to which Orr's Zinc White is put, that it is chiefly employed in the paint, rubber, and linoleum trades‑--each of them in these times a specially great and growing indus​try. For their purposes, purity in the manufacture is absolutely
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essential; and this is secured at the Vine Works not alone by continuous and elaborate chemical testings during the process of manufacture, but by the insistence throughout the works of that cleanliness which secures purity and ensures a product which is white all through. The greatest care is taken to eliminate dust and dirt; and the whole of the Works are laid out with this object, there being not only good tarmac roads and cement pavements, but, where possible, flowers and grass, thus destroying the legend, which used to be told as incorrectly of London as of Widnes, that within its boundaries no green blade grows. The grass and the flowers supply a humanising touch borne forward by other aspects of these Works. The founder of this great concern is a perfect Victorian product--‑one of that fruitful neriod marked bv the individualism, the independence, and the imagination, shown not only by such giants as Gladstone and Tennyson, Darwin and Dickens, Thackeray and Brontë, Kelvin and Lister, but by the application of these productive qualities to industrial inventiveness, and adding to the practical that touch of the ideal which renders it romantic. Throughout his career, Mr. John B. Orr, proving his possession of these gifts, has shown a belief in the necessity, in order to reach manufacturing success, for a continuous scrapping of machinery, but has accompanied this by a continuous saving of men. Everyone knows that it is as possible‑it is sometimes held to be as profitable‑to scrap the human as the non‑human machine; but the time comes when, concerning the scrap‑heap of the former, the awesome question is put, "Can these dry bones live?" and the 
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reply not infrequently is found in red ruin and the breaking‑up of laws. At Orr's Vine Works, the human touch is apparent all round. Clubs for the workers' recreation are run, as well as a sick club, a benevolent society, and a general welfare club; and a canteen is provided, though this, while always available, is little availed of, because of the relative proximity of the men's homes. And thrift is encouraged by a service bonus, allotted after a given period, which is much sought and greatly appreciated.

In these ways, and in a very special degree, the Orr Works realise in the dealings with their men as well as with their material, their trade mark of the Rising Sun. Symbolically the picturesque trade mark represents the greatest colour‑maker of all, as well as the world's only light‑giver; and the idea thus embedded runs through the trading transactions. The ideal was to produce a white that would neither discolour nor crack; and the slightest trace of impurity would have destroyed it. But this particular white proved not only to be pure but nonpoisonous; and this last point has become one of public interest and parliamentary attention. Though not the only example, zinc white is the one most in mind at the moment as showing that chemical discoveries can have diplomatic reactions, for the non‑poisonous pigment problem is one immediately before the League of Nations as well as the Imperial Parliament. This arises from the fact that, before the arrival of Orr's Zinc White, the only practical white pigments used in the arts were derived from white lead, which has been known from ancient times, and oxide of zinc, which has come into use
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only within the last 150 years. But difficulties existed with each. White lead has good opacity‑‑‑a necessary qualification for an effective white pigment‑possesses strong protective qualities, and furnishes an excellent paint, but it is strongly poisonous. Oxide of Zinc, while it is practically non‑poisonous and having a good colour, lacks body and is relatively expensive. Here was the problem for the young experimenter‑how to obtain a pigment which should be non‑poisonous, have great opacity, and be a pure white. Mr. John B. Orr, after an unremitting series of investigations, discovered in his Zinc White a material fulfilling all these conditions. The new pigment produced a paint even whiter than the other two, while it had the additional quality of retaining its opacity in water as well as in oil---a point that had baffled earlier experimenters.

Orr's Zinc White started on its career, therefore, with great advantages over the two pigments‑white lead and oxide of zinc‑which hitherto had held the field. But the good gifts of the fairy godmother are often accompanied in the world of fact as in that of fiction by a malevolent touch of a malicious witch. The new pigment, with all its claims to favour, had disadvantages, the greatest of which was the property of darkening in the direct rays of the sun. The cause was a mystery, never satisfactorily explained, the apparently paradoxical effect being that the trouble was reversible, for, while the paint went dark in the sun's rays, it reverted to white in the darkness. This defect, naturally, was the subject for much long and patient research work, as a result of which a great step forward
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has been made. It is now possible to produce the new Zinc White pradically free from the old darkening drawback; and this is a long stride to the good.

AS in the case of most of the useful discoveries in chemical manufacture, one development in this particular instance has led to another. Virtually throughout the ages and all over the world, ordinary distemper or water wash has been used for many decorative and sanitary purposes, especially for those indoors. It was employed in the arts, indeed, until the beginning of the fifteenth century, when the great Van Eycks, founders of the Early Flemish School, introduced an improved oil medium, now, in its developments, universally adopted; and, except for scene painting and in the preparation of certain wall‑papers, that which is familiar as the "size‑colouring" of the house‑painter is little used for pictorial purposes. Ordinary distemper is simply the mixing in water of a white, such as lime, and applying it to the walls; but there is the decided drawback that the mixture is not washable. Many efforts from time to time were made to try and satisfactorily fix it, especially with an emulsion containing oil or varnish; but this could not be accomplished satisfactorily, because none of the white pigments then in use could be readily used. Here was found another opening for the new Zinc White, which, retaining its opacity in water as in oil, furnished the ideal pigment so long required.  
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After very careful investigation Mr. Orr produced a washable distemper, which proved the forerunner of all similar distempers. At this present, there are many on the market, all of them modifications of Mr. Orr's original idea; and they have grown into enormous use for interior decoration.

In the course of this dissertation on distemper, two words washable and interior‑--have been used which in themselves recall a problem that has brought Zinc White into the orbit of not only national politics but international diplomacy. One of the fruits of the Treaty of Versailles was the International Labour Office, and one of that body's earliest efforts was the summoning of an International Labour Conference. This is not the place to enter into the resulting controversy turning on the use of white lead as a pigment, its possible prohibition, and its supplanting by Zinc White. Suffice it that the problem has long engaged the attention of Parliament; and that time must show how far Great Britain is prepared to take restrictive

steps already extensively adopted elsewhere.

BUT it would be to derive an erroneous impression from the degree of attention given to this phase of the zinc white question, to think that its only use is in the manufacture of paint. The rubber and linoleum trades likewise are concerned; and, to satisfy these, special efforts are made. Until the advent of Orr's Zinc White, there was little use in the manufacture of floor cloth and linoleum of either
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white lead or oxide of zinc. White lead could not be dried in the process and still remain white, and oxide of zinc practically ruled itself out by a combination of poor body, high price, and hardening qualities. But Mr. Orr produced a commodity giving good body and colour, with great softness, which, when mixed with thickened oils and varnishes, will not stiffen up. It, therefore, is specially suitable for both inlaid and printed work, as well as for the production of the most highly‑finished surfaces, such as table cloths, damasks, leather cloth, and the like, the utmost fineness being accompanied by freedom from grain.

In that constantly growing industry, the rubber trade, Orr's Zinc White plays to‑day a striking part. By its mixture with both raw and reclaimed rubber in exactly calculated proportions, a material is developed which gives excellent results at an economical rate, the decreased cost of production in power and labour with the lessened specific gravity being striking factors in its favour. Rubber which has been vulcanised by Orr's Zinc White possesses a higher breaking strain with a more perfect elasticity than when zinc oxide was employed; and, being free from all traces of lead, there is no fear of the resultant product being darkened. For the manufacture of wall and enamelled papers, in which it is desired to produce a body-white in an oil or varnish medium, it is the most suitable article; and the waterproofs often required by both surface-colourers and wall‑paper makers need as a pigment a white ingredient that will stand out in the finished work, whatever their own favourite magma, or crude pasty mixture of mineral or organic matters, may be.
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The light and flocculent material which has been so often referred to as Orr's Zinc White is a beautiful, brilliant snow white of great fineness and softness, and is not only non‑poisonous but permanent, while not discolouring like white lead. Unaffected by sulphuretted hydrogen or other foul gases or atmospheric impurities, it has great covering power and body; it may without detriment be mixed with all colours, even the finest and most delicate; and it is easily applied with the brush. Requiring a less quantity of oil in order to bring it to proper consistency for the brush, and by superior opacity needing one coat where otherwise two would be called for, Orr's Zinc White paints are decidedly less costly to the user than those from zinc oxide.

Supplied either as dry powder or as pulp, it is employed in a number of ways even yet unindicated. It is now largely used in the manufacture of telegraph cables; and it is specially important in this regard to note that, after the Admiralty for many years had prohibited the use of barium salts in the material for this manufacture, that Department's chemist made during the War an exhaustive investigation, the result of which was that the Admiralty determined to omit this prohibition in future specifications for rubber used in cable manufacture, and directly permitted the use of Zinc White in place of zinc oxide. A specially light and flocculent quality likewise is being made for india‑rubber vulcanisers, in the production of which it is rapidly superseding oxide of zinc. There evidently, indeed, is little limit to the uses to which the material can be put.
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ON the combined note of greater industrial usefulness, increased social amenity, and improved international relationship, this survey can well close. It is largely the story of the inventive genius and indomitable energy of the young Scot who, entering life in 1840, when Queen Victoria had still sixty years to reign, proceeded by stages from Clyde to Thames, experimenting, discovering, and manufacturing on the way, until, his venture continuing steadily to expand and solidify, he settled on the Mersey at Widnes, the centre of the English chemical industry. With barytes from Ayrshire, zinc from everywhere, and skill at the back of all, the making of this entirely British product has proceeded and prospered, and it has been the first begetter's lasting pride to keep flying over the British Empire the flag of the industry he began. The Orr manufactory at Widnes, known through the earth, is at this day the only such works of moment in the whole of our Dominions. And, with the rising sun as its emblem and perfect purity as its realised ideal, Orr's Zinc White, first to enter the lists, remains fixed and foremost in the field of its creation.
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Qualities

Zinc Sulphide White or Lithopone is usually described as 30 per cent. Some misconception appears to be attached to this designation. 30 per cent. means, commercially, the pure mixture obtained by the double decomposition of Barium Sulphide and Zinc Sulphate, which, of course, must contain the Zinc salt in proportion to its atomic weight. This works out theoretically at 29.4 per cent., hence the name 30 per cent. Actually, during the course of manufacture, especially Calcination, some Zinc is lost, and this ‑29.4 per cent. in most good Lithopones is reduced by about I per cent., but the product is still sold as 30 per cent. Orr's Zinc White is always designated as 2‑8130 per cent. This means the pure article without addition of any kind.

The British Engineering Standards Association have just adopted a new Standard Specification for Lithopone. Orr's Zinc White can fulfil the requirements of this specification, but as no two makes of Zinc White or Lithopone behave exactly alike, even although they have the same chemical analysis, users will realise that the mere fact of fulfilling these conditions does not guarantee that the pigment is the one most suitable for their requirements. This means that a Zinc White must be manufactured specially with a view to the use to which it is going to be put. Messrs. Orr's Zinc White, Limited, have always studied this aspect of the case, and consequently can offer a choice of several different qualities, all of which, while 
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similar in analysis, containing 28/30 per cent. Zinc Sulphide, have distinct features which recommend them for their respective uses. A description of these qualities is as follows:

R.S. 
A quality made especially for use in the Linoleum Trade, giving an excellent White, pure tone when mixed with colours, and does not affect the pliability of the Linoleum during drying. It is also excellent in Rubber Mixes (see separate note on page 27), and being free from Lead does not darken during vulcanisation.

R.S.P. 
A quality manufactured with a view to withstanding the Sun's Rays. It is on the hard side, and many manufacturers find it works very well with their special media.

Z.
A quality similar to R.S.P. but much softer working.

J.B. 
A quality made for purposes where a low Oil absorption is necessary.

Messrs. Orr's Zinc White, Ltd., are always pleased to submit samples, and if customers will say for what purpose they require the White they will then know the quality most likely to suit them.

PHOTOGRAPHS OMITTED

Orr's Zinc White   
Ground Natural Barytes     
Oxide of Zinc

MICROPHOTOGRAPHS SHOWING DIFFERENCE IN PARTICLE SIZE

Magnification of one hundred and fifty diameters 

N. B‑The Barytes has passed through a standard 300 mesh sieve
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Orr's Zinc White in Rubber Compounding

The importance of Orr's Zinc White in the compounding of Rubbers is beyond dispute. It is to its undoubted excellence as a pigment that it owes much of its popularity in the Rubber industry. Over the alternative pigments available for the purpose‑Zinc Oxide or Titanium White‑it offers very distinct advantages. Against Zinc Oxide, Zinc White is not only lighter (specific gravity 4. 1 as against 5.5) and much cheaper, but has a higher pigmentary value, as would be expected from the refractive index 2.0 against 1.9 for Zinc Oxide. Moreover, in actual practice it holds its colour far better during the vulcanising than does Zinc Oxide.

Compared with Titanium White, the difference in pigmentary power and specific gravity is quite small, but on the question of price the advantage of Orr's Zinc White is very considerable.

Up to quite recently general opinion in the Rubber industry has been that Lithopone is without reinforcing power in rubber compounds. This is most certainly not true with Orr's Zinc White.

With the object of determining whether Orr's Zinc White acts as a reinforcing ingredient, a series of experiments was carried out in which Orr's Zinc White was compared with Zinc Oxide, which is accepted as having a high reinforcing value.

The following mixings were employed:

(1) 
A.
Smoked Sheet 
‑ 
‑
57.5

Zinc Oxide  
‑ 
-
40 

Suphur 
‑ 
‑ 
‑ 
5


B.
Smoked Sheet
‑ 
‑ 
57.5  

Orr's Zinc White  
-
40  

Sulphur ‑ 
‑ 
‑ 
5


(2)
A.
Sulphur 
‑ 
‑ 
‑ 
3 per cent. by weight on the Rubber.  

Accelerator (D.P.G.) 

1.7 per cent. by weight on the Rubber.  

Zinc Oxide 
-
-
27.5 per cent. by volume on the Rubber.


B.
Sulphur 
‑
-
-
3 per cent. by weight on the Rubber.

Accelerator (D.P.G.) 

1.7 per cent. by weight on the Rubber.

Orr's Zinc White 
‑ 
27.5 per cent. by volume on the Rubber.
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In each case the optimum cure was obtained by a series of tests at varying times of cure.

(1) The samples containing Orr's Zinc White attained to approximately the same tensile strength as Zinc Oxide at the optimum cure.

(2) The elongation in the case of Orr's Zinc White was considerably more than Zinc Oxide.

(3) A consideration of the energy figures taken at rupture showed the values for Orr's Zinc White were almost identical with those for Zinc Oxide.

The energy figures are held to be a real measure of the wearing properties of a rubber compound.

It may, therefore, be assumed that Orr's Zinc White, in addition to its excellence as a rubber pigment, has definite reinforcing properties.

(4) A further important point arising from the tests is the question of hysteresis. In estimating the value of rubber compounds to withstand abrasion, the influence of heat effects must be seriously considered. The hysteresis curves of Orr's Zinc White and Zinc Oxide indicate a smaller dissipation of energy into heat in the case of Orr's Zinc White.

The foregoing is of a theoretical nature, but it is completely borne out by practice.

That this is actually the case is shown by extended tests on solid tyres which have been compounded with up to 25 per cent. of Orr's Zinc White.

These tyres have stood up to every test, and it was found that these tyres showed remarkable freedom from "blow‑outs" and bursts due to overheating. Orr's Zinc White does not appear to generate heat to the same extent as Carbon Black or Zinc Oxide, and, moreover, radiates the heat to a greater extent than either.

Similarly, cycle tyres compounded with Orr's Zinc White have given every satisfaction in actual use.

In buffers, valves, washers, roll covers, etc, where good wearing properties are essential, Orr's Zinc White can be used with confidence.

For general mechanical goods Orr's Zinc White is widely and successfully employed, while for white and drab goods it is a sine qua non.
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The Vine Works at Widnes, Lancashire

All Orr's Zinc White is manufactured at the Company's Works at Widnes, Lancashire. These cover twenty‑one acres of ground, and consist of a Zinc Plant for producing the Zinc Sulphate, a Barium Plant for producing the Barium Sulphide, and three White Finishing Plants for producing the qualities previously referred to. All these Plants are of modern construction, and for the benefit especially of customers abroad a few views of parts of these Works have been included in this brochure, which will give them some slight idea of their extensive nature.

PHOTOGRAPHS OMITTED
The Barytes Mines

The natural Sulphate of Baryta, known as the mineral Barytes or heavy Spar, is fairly widely distributed in the British Isles, but as it is a vein mineral, and occurs more or less in pockets, there are very few individual deposits where the Barytes is found in a pure state, unmixed with country rock, and in sufficient quantity to make the cost of working an economic proposition.

Messrs. Orr's Zinc White, Ltd. have gone to considerable trouble in investigating and working Barytes Mines in different parts of the country, with more or less success. However, a few years ago a virgin deposit was discovered in Ayrshire. This deposit is now owned by the Company, and after considerable development it has not only been proved to be one of great importance as to quantity, but also that it consists of the purest natural Sulphate of Baryta which has been found hitherto.

The Barytes, after being mined, is conveyed from the minehead by an aerial ropeway running over the moors, to loading bins alongside railway sidings more than two and a half miles away. Facilities for dealing with thirty thousand tons per annum have already been provided.

A small village has grown up at the terminal, where necessary workshops have been erected, and also cottages for the housing of the workmen have been built.

The views appended hereto will give the reader a little idea of this field of activity.

PHOTOGRAPHS OMITTED
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