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  FOREWORD




  Have you ever wondered why guns are blued? Have you ever wondered how it is done? I’m not talking about blueing a firearm with a solution out of a bottle, but about how firearms are blued by military armories, manufacturers, and small custom builders. Firearm Blueing and Browning, by R.H. Angier, describes not only these processes, but also how gun metal was darkened in the sixteenth, seventeenth, and eighteenth centuries. The historic formulae and processes are discussed in sufficient detail so that an individual can, with the right equipment and time, duplicate these older procedures.




  For those readers who have the equipment to blue or brown their guns, this book provides an indispensable source of information. Angier discusses the various processes of degreasing, derusting, rusting, and darkening. He also provides crucial instructions on the preparation of blueing and browning solutions. The solution’s chemicals are described with their chemical compounds, effects on metals, uses, and results.




  The bulk of Firearm Blueing and Browning is devoted to what Angier refers to as “working instructions.” It is here that the reader is given detailed formulas for a number of blueing and browning procedures. For example, browning with common salt, one of the oldest metal finishes, is detailed. The classic browning process for eighteenth century British army weapons, “Antimony brown,” is also discussed. The list goes on with dozens of blueing and browning formulas described.




  For those of us who do not finish our own metals, we now have the necessary information to give to a professional antique firearm restorer. Angier’s book is invaluable to those who want to restore a firearm to its original finish using the right chemicals and time-honored techniques.




  Ned Schwing




  PREFACE




  This book originated in the urge experienced sooner or later by almost every gun-lover, to undertake adjustments or modifications to, or reconditionings of his own firearms.




  In the literature of metal colouring and gunsmithing, the subject of browning and blueing is rather cursorily treated: in particular, accurate data in respect of chemicals, the results of experience in particular cases, “kinks” for overcoming troubles, and criticism of compositions and methods, are mostly conspicuous by their absence.




  The present work is specially addressed to the individual gun owner, the gunsmith and maker of small precision work: the larger Armouries disposing of skilled technical experts and all available aids, while their mass-production manufacture permits, indeed compels, the installation of equipment quite beyond the reach of the individual or general gunsmith.




  Chemical colouring methods are here alone described, which can be carried out by anybody without special plant or the aid of electricity, excluding such as are only suitable for rougher work. For the benefit of the individual gun-owner, it is important to insist, right here, with all possible emphasis, that browning of irreproachable quality in no wise depends on completeness of equipment or even on special manual skill, but above all on patience and the care taken in carrying out the very simple stages of the process: these pre-assumed, results in every respect equal to those characterizing the work of the finest luxury gunmakers are obtainable with the simplest domestic means.




  In compiling the present work, the author’s main principle has been insistance on precision (wherever attainable) in place of the usual vagueness, uniformity to facilitate comparison, and as far as possible, critical appreciation derived from long experience, of this or that composition or method.




  In the same order of ideas, instead of a planless collection of formulae, he offers for the first time a classification of the very numerous compositions, which fall qualitatively into a very few, well-defined series.




  The brief but precise definition of the various chemicals, the enumeration of the various trade qualities to be found in different countries, their correct names, and the signification of the often out-of-date and occasionally utterly misleading popular designations sometimes applied to them will often save interested readers of foreign technical literature waste of time and irritation. In this spirit the work is respectfully offered to the private gun-owner and gunsmith.




  The author gladly takes the opportunity of tendering his warm thanks to Mr. D. B. Wesson, Vice-President of Smith & Wesson Inc.: to Colonel Townsend Whelen, U. S. Army: to Mr. Harry Brearley (the inventor of stainless steel) of Brown, Bayley’s Steel Works, Sheffield, Engl.: to Mr. C. E. Greener (W. W. Greener Ltd., Birmingham, Engl.): to Messrs. A. G. Parker & Co. Ltd., of the same city: to M. M. Auguste Francotte, Liége, Belgium: the Schweizerische Industrie-Gesellschaft, Neuhausen, Switzerland, and all who have kindly afforded him information and assistance for the purpose of this work.




  Topsham, Exeter, England.




  October, 1936.




  PART I




  General Division




  




  CHAPTER I




  INTRODUCTION




  Historical




  The production of a dark colour on iron and steel objects, whether for ornamentation or other purposes, reaches far back in the history of metal working. One need only recall the century-old suits of armour, coloured by the action of heat alone, or combined with fats, ox gall, mixtures containing sulphur or antimony glance, or by pickling with acids or other rust-producing substances.




  Improved methods followed the development of chemistry, and the oldest browning process for military arms, by means of “butter of antimony” (according to G. Buchner) is described in the Hanover Magazine in 1781.




  In the literature on the subject the statement is generally found that the browning of gun barrels with this substance originated in England towards the end of the 18th century, which may be quite correct as regards military arms. The browning of barrels is in itself however much older, even in England, and according to information kindly given the author by Mr. C. E. Greener (the well-known Birmingham gunmaker), was in common use for sporting arms about 1720. A report of 1637 in the London Record Office explicitly mentions the “russetting” of barrels under the heading of “Repairs to the Arms of the Trained Bands” (London Militia).




  A similar development took place at the same time on the European Continent: guns of the 18th century with blued (temper-blued) and browned barrels are numerous, and of the 17th century occasionally met with, in every larger public or private collection of firearms.




  Exactly the same advance took place on the American Continent, and the American backwoodsmen, using the simplest possible means, browned the barrels of their historically famous, home-made rifles, from about the middle of the 18th century onwards.




  The very practical innovation was rapidly adopted for private arms, but much more slowly—according to common report, on account of the difficulty of finding men skilled in its application —for military rifles, for which it only became the standard finish towards the latter end of the 19th century (in Prussia-Germany only after 1871).




  Nature of Gun-browning




  The primary object of “browning”—in the U. S. often but incorrectly described as “blueing”—(Fr. “bronzage,” G. “Brünieren,” “Bräunen” or “Bronzieren”) , gun parts is to get rid of the reflections from polished surfaces which otherwise dazzle the shooter and betray his position to the game or enemy, also to provide a certain degree of rust-protection, and to improve appearance.




  In principle, it is nothing more than artificial rusting, effected by special oxidising mixtures or pastes, which when repeatedly applied and brushed off after taking action, produce the desired effect.




  As already mentioned, the first process used on a large scale for military arms (in England) produces a coating of warm brown tone, and was hence described as “browning”, but in the United States it is more commonly known as “blueing”— probably on account of the more easily produced finish of “temper-blueing” almost universally used for the most characteristic American firearm, the revolver.




  At the present day both descriptions are incorrect in 99 cases of 100, a black finish, produced by a modification of the original process, now being practically universal: but the old terms have been respectively retained in the two countries, and must be understood as merely conventional designations, without prejudice to the actual colour of the finish produced.




  The author offers no apology for concisely describing the various oxidising mixtures and solutions used as “blues” or “brownes”, and for the occasional use of more or less “coined” expressions combining descriptiveness with brevity.




  CHAPTER II




  THE BLUEING PROCESS (OR BROWNING)




  According to its final result, there are two variants of the process, according as the rust is left to itself, or modified by the subsequent action of boiling water or steam: the first giving a brown, the second a black finish.




  The rust first formed consists mostly of ferrous hydroxide, which on exposure gradually becomes converted into brown ferric oxide. Subjected to the action of boiling water or steam, the brown oxide is converted into the much darker, so-called “magnetic” oxide (ferro-ferric oxide), the coating thereby mostly becoming black. By suitable additions to the browning solution (and to a lesser degree by after-treatment) the coating can be given a more or less brownish, blueish or black-blueish tone, without modifying the fundamental difference between brown and black colouring.




  The present-day preference for black browning is due to its more pleasing appearance and to the considerable saving of work in its production.




  The rust produced by the action of a single application of the browne (solution) is mostly of greyish tone, much too light for the end in view, and is deepened by successive applications: in order to secure uniform colouring the loose rust produced by each “rusting” is removed by a wire brush (so-called “scratching”). When dark enough the coating is “fixed” by scalding, then oiling, and sometimes varnishing: this was the original browning process.




  This alternation of rusting and “scratching” is the characteristic of the browning process: hollow and other surfaces which cannot be reached by the brush cannot therefore be “browned” in the strict sense, but can be coloured brown or black at will without scratching by one or other of the collective processes described in Chapter IV. G.




  Black-browning on a small or medium scale is carried out as follows:




  1.Degreasing parts (pickling or matting when desired).




  2.Application of browne (browning solution).




  3.Rusting (generally at room temperature).




  4.Darkening by boiling (less frequently by steaming).




  5.Scratching.




  Repeating operations 2 to 5 until the coating is dark enough (mostly 3 to 4 times).




  6.Neutralising (exceptionally).




  7.Fixing.




  After-lacquering is unnecessary with black-browning (blueing).




  The progress of rusting at ordinary temperature varies between hours and days according to weather conditions (temperature and moisture in particular), which usually matters little to the private shooter or small business, but would never do for Government and other large Armouries, regularity being indispensable to mass-production methods. In these, rusting takes place in special cupboards or cells fitted with steam and warm air circulation, thereby not only accelerating rusting, but securing independence of weather conditions, and large, regular output under the most economical conditions. The following is a typical example of large-scale operation.




  1.Degreasing (tumbling barrel, boiling in lime-water or soda lye).




  2.Application of browning solution, then 10 to 20 minutes in drying oven at 35-40°C. (90-105°F.).




  3.After cooling, rusting in steam oven for 20 to 45 minutes at 35-70°C. (95-l60°F.).




  4.Drying rusted parts in cell in current of dry air.




  5.Scratching (after cooling).




  Repeating steps 2 to 5, from 2 to 6 times, generally 3 times.




  6.Fixing.




  In this way the time taken by the whole process is reduced to about as many hours as it would otherwise take days.




  The process will now be described in detail.




  Pre-treatment of Parts




  Apart from a few exceptions—mentioned hereafter—the appearance of the finished parts corresponds to that of the unbrowned surface: highly-polished surfaces thus retain a brilliant finish, dull ones a correspondingly non-reflecting coating. The mechanical preparation (polishing, etc.) of the pieces thus postulates the necessary attention: the greater the care taken in this respect the better the final result.




  1. Degreasing




  Absolutely complete degreasing of the pieces is the essential first condition of a satisfactory result, otherwise the metal “takes” the solution with difficulty, incompletely or unevenly, causing a patchy, unpleasing appearance. Neglect in degreasing bears bitter fruit in the sequel, and generally speaking cannot be completely made good in most cases. It is indeed then better to start afresh, (by de-browning as detailed in part 2, chap. VI).




  In large-scale manufacture, degreasing is mostly effected by rolling with whiting (Fr. “blanc de Troyes” or “d’Espagne,” G. “Schlämmkreide” or “Wienerkalk”), rotten stone (Fr. “pierre pourrie,” G. “Kieselgur” or “Tripelerde”) alone or mixed with whiting, or with slaked lime, preferably in a tumbling barrel or bowl: or boiled in steam-heated or direct-fired pans with milk of lime, washing soda or (about 5%) caustic potash or soda lye, followed by washing with hot water to remove adhering alkali.




  It is to be noted that while alkalies decompose (“saponify,” that is, convert into soap) all animal and vegetable fats, the soap resulting from this decomposition emulsifies mineral oil, but does not eliminate it with unconditional certainty. As the use of mineral oils is constantly extending, this point must be borne in mind.




  Subject to this reservation, degreasing by tumbling or boiling can be used at choice in moderate scale gunsmithing, but where browning is only occasionally done or on a small scale, the parts are most conveniently degreased by repeated washing with ordinary auto-gasoline or benzol: these bodies dissolve all fats including mineral oils, and themselves evaporate without residue. On account of its great inflammability, caution is necessary in using gasoline: carbon tetrachloride and trichlorethylene (see Chapter III.5, “Chemicals”) are incombustible, but on the other hand deleterious and much more expensive, therefore only usable with restrictions.




  The elimination of the last traces of grease, especially on mirror-polished surfaces, is often difficult: in such cases, wiping with strong alcohol, 5 to 10% caustic soda lye (and subsequent rinsing with hot water) or with the specially effective but very dangerous carbon disulphide (Chapter III.5), will mostly give the desired result. In desperate cases very slight pickling e. g. with weak potassium bisulphate or boric acid, can be resorted to, then accepting the slight loss of polish as the lesser evil, (see Chapter V.). Immediate wetting of the parts by water indicates that degreasing is complete.




  If the degreased pieces are not to be browned immediately, they must be stored in a completely dry place, or if this is not available, laid for not too long a time in boiled (that is, degassed) water containing from 75 to 150 grs. per U. S. quart of purified cream of tartar or slaked lime. Small parts can be kept with advantage in a desiccator (glass vessel with ground cover, sieve and quantity of calcium chloride) which absorbs every trace of moisture.




  From this moment onwards the degreased parts must not be touched with the naked hand, as the skin is always slightly fatty: clean rags, cotton gloves, wooden handles, tongs or the like must alone be used. The bore of barrels is carefully oiled and the ends sealed by tightly fitting wooden plugs, which also form convenient handles.




  2. Derusting, Denickelling, Pickling and Matting




  After degreasing, these operations, if needful or desired, can be carried out: details in Chapters V and VI.




  A “matt” (dull) surface and finish are often desirable, e. g. on breechbolts, sights, etc.




  3. Applying Browning Solution




  Uniform application of the browne to the entire surface of the parts is equally important to secure a pleasing finish, whence the old-time rule, “apply the smallest possible quantity.” To this end a pad of cottonwaste, sponge, rag or brush is dipped in the browne, then squeezed nearly dry and applied uniformly to the surfaces.




  As a fixed rule, this can only be accepted with a certain reserve: in cases depending on the nature of metal and solution, thus only ascertainable by preliminary trial, more generous application gives decidedly better results: if the action is extremely slow one or more re-applications—allowing complete drying between each—are of distinct advantage.




  This procedure for rifle barrels would be far too slow and cumbersome for Armory use: the barrels, sealed at both ends as before mentioned, are dipped singly into the browning solution, then stood up on suitable sinks or grids to drip. Other parts of complicated shape but not requiring the tight closing of hollows or bores, can be similarly treated.




  All-too liberal application, and still more emphatically, partial re-application to the same surface when incompletely dry, is to be avoided, as the rust already formed is then partially dissolved, giving rise to crusts, irregular ridges, and finally to an unsightly, patchy coating.




  In all this the least neglect in degreasing, or accidental contact with the naked hand, makes itself unpleasantly seen.




  4. Rusting




  The painted pieces are now left to rust. The rate of rusting depends on the composition of the metal and solution, on the surrounding conditions of temperature and moisture—thus on the weather—and on the physical condition of the metal surfaces (highly polished, matted, hardened, casehardened, partly browned as in reconditioning, etc.), so that no general rule can be stated. That moisture and heat combined promote rusting, is however a bedrock principle.




  Natural rusting. Another old-time rule lays down that slowly produced coatings, that is, by weak solutions, many repetitions and “natural” rusting, i. e. at room temperature, are closer in grain and more adherent, therefore more durable, than those formed by rapid methods. This rule is unquestionably based on an easily understood and logical basis—Rome was proverbially not built in a day—but the condition of many weapons collected from the battlefields, browned by the accelerated methods of mass-production, and subjected to the roughest possible usage, suggests a certain reservation.




  It must not be forgotten that private shooters’ guns receive infinitely more careful handling, which alone would account for the greater durability of their appearance. Further, that this rule dates from the time when browning had not overcome its “teething troubles” and was far from having reached its present-day perfection. The author’s conclusion therefore is that the accelerated browning methods of the large Armouries in all countries produce a result completely satisfying all reasonable demands as to appearance and durability.




  Accelerated rusting. Equipment. Accelerated rusting is universal in mass-production, volume and regularity of output being of primary importance. To this end, as already indicated, special iron ovens or cells are provided, fitted with radiators or other heating appliances, steam supply and warm and cold air circulation, in which operations 2 to 4 (page 6) take place. Barrels are stacked in lots of 20 to 50 on suitable stands, other parts laid on grids or wire netting.




  [image: A. burner. B. water trough. C. barrel compartment. D. grids. E. vapour escape valves. F. tray to catch drip.]
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  A simpler arrangement suffices for custom gunmakers, consisting of a cupboard of sufficient size, fitted at the bottom with a water trough heated by any convenient means (gas burners, rings or coil, Primus cookstoves, etc.), having a space or compartment to take barrels, and one or more loose grids (wire netting or perforated zinc) for smaller parts: ceiling and grids are sloped to prevent condensate from dripping on the parts below. The annexed figure shows a typical arrangement, which is self-explanatory, and of which, modifications to suit special conditions, suggest themselves: barrels, for instance, can be laid horizontally on suitable supports, but should then be given a half-turn occasionally to ensure uniform action.




  The body can be of wood (preferably zinc-lined) or metal (galvanised) as preferred: in the former case the trough should fit easily and the whole stood in a shallow metal tray to catch drip: in the latter, the bottom can be made watertight, and provided with a tap to drain off the contents for periodical flushing. A wooden body requires less heat to maintain a given temperature and keeps it more uniform: a metal one is more durable and not subject to warping.
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