


[image: Cover]









TO THE READER.





When a boy between the age of nine and fifteen years, struggling along with my father, trying to be what was then called a Tinman and Brazier, I was compelled by circumstances to encounter many stumbling blocks and overcome many obstacles in the way of education. It will be noticed in the opening pages of this work that the writer was but a mere child when, like thousands of other children, he commenced to handle tools, not toys. As my childish mind began to develop and inquire into the whys and wherefores of things about me, I also began to look for a source of information, beyond the shop, to assist me to fill the position it seemed I was destined to occupy with a hope of some degree of distinction (for most children have aspirations). My search was incessant, and not altogether in vain, because among the vast amount of chaff searched I found occasionally a golden grain, which was laid up in the storehouse of my mind.


I jotted down instinctively in my memory each practical lesson learned in the shop, which was my only record. After using every means at my command to obtain the education necessary, wrestling in the little spare time allotted to me in the evening with such books as came in my way, storing my mind indefinitely for several years with whatever seemed likely to, be useful, I went to London. Here I ransacked every old book stall I could find, hoping to find some guide to the copper trade; but all in vain. I never discovered a line to help me. I then resolved to exert every effort to acquire the necessary ability, so that when a favorable opportunity should offer I could give my experience for the benefit of boys placed in the same unfortunate position as myself.


And while the aspirations of my youth died away amid the busy turmoil of mechanical life, and smoldered for years (with an occasional burst of warmth), the thoughts were still cherished, and I began without any preparation, save my memory, to give the helpless boys of the trade reliable instruction in things they should know in starting out to acquire the “Art of Coppersmithing.” I did my best to tell from my own experience, in the most lucid manner, that which is being called for in everyday life, in three separate branches of the copper trade, supposing with each lesson there was a good boy at my side. I am pleased with the result of my first effort, which was in a measure impromptu. It will not, however, make Coppersmiths of any one without effort and application, but I trust it will be a help to all who have need of assistance, and be an incentive to boys to exercise whatever talents they may possess for their own benefit and that of others less fortunate.


Before closing my few introductory remarks I desire to tender thanks to The Metal Worker for the opportunity afforded me for the consummation of my work.


JOHN FULLER, SR.


 Seneca, Kansas.
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DEDICATED

TO THE MEMORY of my Father, to whose early instruction much of the following work is due: and to the Boys of the Copper Trade, in the hope that it may assist them to acquire proficiency in the art of Copper Working.






HISTORICAL SKETCH OF COPPER.

Copper is one of the most important of the seven metals mentioned by ancient historians. It was known probably before the time of Tubal Cain, who was well acquainted with its uses and an educator of workers in brass and iron. Grecian historians say that Cadmus discovered copper and taught its application to the wants of his countrymen. It was brought to notice on the island of Eubœa, near the city of Chalkis, and thus we may suppose the Grecians gave it the name of chalcos, by which name the metal was known to Homer and other ancient authors. The old Romans knew copper as aes cyprum, and later as cyprum, names apparently derived from that of the island of Cyprus,where Pliny says the art of working it was first discovered. It is certain that upon this island the Phenicians had opened copper mines at a very early period. Hence, in the mystic nomenclature of the old alchemists, copper received the name of Venus, the goddess to whom Cyprus was sacred, and among their signs it was known by the astronomical sign of that planet, ♀. The English word copper, the German kupper, the Spanish cobre and the French cuivre were probably introduced into those languages during the middle ages and seem but slight modifications of the Latin name. Copper is mentioned in the oldest records and appears to have been one of the first metals brought into use by mankind. We are led to this conclusion by the consideration of its nature and the probable manner of its occurrence. Masses of native metal, separated by water from the original beds and deposited by floods in spots where warlike people sought materials from which to make their rude weapons would, by their weight, color, luster and malleability, quickly attract attention. These qualities, in connection with the fact that pure native copper is often detached in masses of considerable size, make it more than probable that this metal was the first upon which the unskilled attempts of the primitive smiths and smelters were made. It is generally assumed, without any authentic evidence to support the assumption, that the ancient workers in copper had some particular alloy of tin and copper which they made so hard that they were able to cut the hardest rocks, and the remains of large temples, whose columns were of porphyry and syenite, seem almost incapable of any explanation except by this supposition. Another fact in connection therewith challenging examination is that the Incas in Peru, although unable to make any use of the iron ores which lay profusely about them, were familiar with the special properties of this particular hard alloy of copper and tin and made it in proportions almost the same as those which the ancients adopted in the Old World, using it to construct the tools necessary for cutting the stones required in the building of their immense aqueducts and temples. Whether the Phenicians, who carried tin from Britain, acquired the knowledge of making bronze there is not certain; but it may probably be assumed that the weapons and tools of bronze found in the graves of some ancient race in various European lands, and which are known to be Celtic remains, were taken by wandering tribes from that region of Britain where at the present day the descendants of the same Celts have been and are possibly to-day among the largest copper refiners on the globe; and there the richest, and until recently the only known, tin region within thousands of miles occurs.


USES OF COPPER.

In the construction as well as the beautifying of public buildings copper, bronze and brass have all played an important part, the roof being covered with copper, the monuments dedicated to the honored dead being of bronze and the decoration of their walls artistically executed in brass. The invention of gunpowder and the introduction of bronze cannon, which were used in the fourteenth and fifteenth centuries, added greatly to the increasing value and stimulated the production of copper, and as civilization advanced the desire for a metal similar in its properties and beauty to gold and silver rapidly increased until there is scarcely a branch of human industry where copper is not an important factor in the means of arriving at or securing greater perfection. It is employed in nearly all kinds of machinery, either pure or as a compound. We see it in the hands of the musician, in the construction of mathematical instruments and instruments for the astronomer, adding to the security of sailing-ships and contributing its share in the internal construction of ocean steamers that ply between the Old and the New World, besides furnishing a path for the electric current in its journey from continent to continent in the service and extension of civilization. It supplies a reagent for the chemist and gives the physician a remedy against disease. The electro-metallurgist uses it to catch and make prominent the evanescent forms of nature and art. The dyer, the cook, the brewer and distiller, use it, and in many other important industries it is in constant consumption, while almost every advance in science adds to the number of its applications.




COPPER MINES.

At Newlands, near Res wick, in Cumberland, England, some rich mines of copper were worked as early as 1250, and it seems that in 1470 this place was still famous for the amount of metal it produced. Ecton Hill, in Staffordshire, was another place where copper was obtained in abundance before the era of copper-mining in Cornwall. It is somewhat interesting and amusing, in the light of passing events when searching into the history and development of the mineral resources of England, to meet with acts of Parliament passed in the reigns of Henry VIII and Edward VI for the purpose of preventing the export of copper and brass, “lest there should not be metal enough in the kingdom fit for making guns and other engines of war and for household utensils;” and then down to so late a date as 1708 we find a memorial presented to the House of Commons by the workers in brass, stating that “England by reason of the inexhaustible plenty of calamine might become the staple of brass manufacture for itself and foreign parts, and that the continuing the brass works of England would occasion plenty of rough copper to be brought in.”

At this time nearly all the copper used in England came from the Continent, principally from Hungary, and not till 1717 do we read of English pennies being made from English copper. About the close of the seventeenth century the attention of Cornish tin-miners was drawn to the more valuable cupreous deposits around them; previous to that time copper ore had been of little value, and was sold under the name of poder, but this was produced from mines originally opened and worked for tin. The yellow pyrites of copper was the first ore recognized as valuable by the miner; the richer black oxide of copper was considered as worthless, and tons of it were thrown into the sea or left in the lodes to reward the later and wiser explorers. Deposits began gradually to be opened for the copper they contained about the beginning of the last century, and from that time to the present the produce of the ore has steadily increased, as well as the consumption of the metal taken from it. The discovery of the rich mines in Angle-sea in 1768 was followed by the addition of Devonshire and Ireland to the number of copper-producing regions, and later on immense quantities of ore were imported from Cuba, Chili and the Pacific islands.




THE SMELTING OF COPPER.

The advantage of sending ores to be smelted in the rich coal districts of Wales was very early perceived, and even in 1586, according to Carew, copper ore was shipped there from Cornwall. In 1765 several furnaces were in existence near Bristol—still famous for its brass—and several others along the coast westward. The various processes then in use appear to have been almost the same as that practiced as late as 1865 and known as the English method of smelting copper; and considering the complex nature of the many operations which it includes and the remarkable difference that exists between those practiced at that time in all other refining countries, we cannot help admiring the ingenuity and judgment of those old metallurgists who, aided only by their own observation, worked a system which, while so well adapted to all the circumstances of the locality, can be used in the treatment of every known variety of ore and has withstood, with scarce a change, the keenest research of modern science.




AMERICAN COPPER MINES.

In America copper in paying quantities has been found in nearly every State through which run the Appalachian chain of mountains. The oldest incorporated mining company appears to have been one for the purpose of reducing ores in Connecticut, the date of whose charter is 1709. But all other deposits sufficiently developed to assure a definite knowledge of their value are exceeded by those which within the last 25 years have been opened in California, Arizona, New Mexico and in particular in Montana and upon the shores of Lake Superior. That this wonderful lake region was occupied by a race which existed at a time prior to the earliest authentic aboriginal history is evident from the remains which still exist of gangways, tools, and other proofs of skill which the races occupying the country at the time of its discovery nowhere make manifest. The Indians met by the first travelers were quite ignorant of the methods of working that had been practiced by the former race; they could give no accounts to explain the numerous excavations, and what copper they possessed was gathered from the surface stones. The first record of the deposits is found in the missionary report of the Society of Jesus for 1659-60. The natives had then rude utensils made from this metal, and large blocks of it were erected and worshiped among their gods. In 1768 an Englishman named Henry, a practical man, carefully examined the old works at great risk, on account of the native hostility, and in 1771 established works which were operated a short time only and then abandoned. The later and more successful mining era begins about the year 1844. The careful inspection of competent scientific men made those regions gradually known to the world, and practical miners who were drawn thither by the reports of mineral wealth soon discovered large blocks of copper permeated with silver. A great excitement was caused among adventurers and capitalists, who formed companies in various parts of the world to work in localities of which not even a survey had been made. In 1847, however, the crisis came, and of the then hundreds of nominally existing companies only six were found actually engaged in mining. The results of these early disasters have gradually disappeared. Since then the progress of this region has been healthy and profitable.







THE BRAZIER’S ART, OR LIGHT COPPERSMITHING.

The brazier’s art, or the working of light sheet-copper into vessels for cooking and articles for ornamental purposes, must have engaged the attention of man from the earliest periods of his civilization, for among the ancient art treasures in the British Museum in London may be seen many very fine and interesting specimens of Oriental work, illustrating vividly to a practical eye the skill and ingenuity which had been exercised by the primitive craftsmen in the production of armor, cooking utensils, lamps, vases and a great variety of articles for personal adornment taken from the tombs of ancient Egypt, Babylon and various parts of India and other places. Judging from their preservation and the beautiful work displayed on them they must have played an important part in illustrating the exalted positions held by their prehistoric owners, as well as the social standing of the artist. It would seem that for thousands of years this ancient handicraft has been handed down from father to son, and even to-day many of the arts connected with special branches of brazing are as jealously guarded and kept secret with the craft as they were at the very dawn of its development. One of the most imperative injunctions received by the writer from “his father was to faithfully guard his patrimony from the scrutiny of prying eyes, it having descended to him through a long line of ancestors for many generations, who had plied their craft with various degrees of proficiency, thus maintaining their respectability and independence to an honorable old age, in evidence of which in Canterbury, England, four years ago one of his kins-folk could yet be seen working at the brazier’s bench at the advanced age of 87 years. But having been imbued with more liberal ideas by coming in contact with and feeling my indebtedness to many other men from whom we are compelled to borrow more or less, I have concluded to waive the injunction received in childhood for the benefit of those who are most interested. I will now try to describe a brazier’s shop in an old country town, together with the tools used therein, and give such lessons in the art of braziery as I can recall to memory to assist as far as practicable the learner to become proficient.


AN OLD-FASHIONED SHOP.

In the beautiful little town of Dorking·, in the county of Surrey, England, could be seen an old-fashioned iron-monger’s shop, with the usual stock of copper goods, comprising stew-pans, saucepans, preserving-pans, frying-pans, omelet-pans, cutlet-pans, dripping-pans, warming-pans, tea-kettles, fish-kettles, turbot-kettles, coffee-pots, pudding-pots, stock-pots, tea-boilers, tankards, spirit-measures, coal-scoops, coal-hods, beer-mullers, washing-coppers, hand-bowls and a variety of goods displayed in a tasteful manner in a spacious show-room window. In the rear of this iron-monger’s shop (hardware store) was once a busy hive of some 25 or 30 men and boys engaged as blacksmiths, whitesmiths, tinsmiths, gunsmiths, coppersmiths and braziers, each department separate and distinct in itself. We will now visit this old brazier’s shop, with which we have the more special interest, look about it, and endeavor to describe the interior as it was some 40 years ago and as it probably is to-day, or at least as it was in 1884, hoping it may benefit and interest the younger members of the craft. As shown in the plan view, Fig. 1, the door is facing east, and the room is some 25 feet square, with an east-window light; on the north side is a brick forge, Fig. 2, about 4 feet 6 inches square, the chimney of which is built in the shape of a square pyramid and covers the whole hearth; the fire-place or fire-hole is about 12 inches square and some 6 inches deep, and set about 2 feet from the front of the hearth and the same distance from the wall that carries the west side of the cone of the chimney; on the west side of this wall the bellows are hung, and at the back of the bellows are placed three covered pickle-tubs containing severally sulphuric acid, muriatic acid and salt pickles. Along the south wall and under the east window are the benches, Fig. 3, with vises attached; on the east side of the forge is the scouring-sink, which is some 3 feet long, and placed there so the fumes of the various acids in daily use may be carried off by the draft of the chimney; there should be a good supply of water at hand for rinsing purposes, which is carried off by the drain-pipe running to the sewers. At the back of the sink are a few shelves to hold spelter-boxes, mcrtar and pestle, and a few covered jars containing sal ammoniac and borax. In the chimney-wall are driven a number of square hoops upon which are hung ladles, sal ammoniac wads of various sizes and the different kinds and sizes of tongs. The rocking-shaft of the bellows is supplied with
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Fig. 1.—Ground Plan of Old Shop.
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Fig. 2.—North Side of Shop, Showing Forge and Scouring Sink.
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Fig. 3.—East and South Sides of Shop, Showing Floor-Block and Tools.
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Fig. 4.—West Side of Shop, Showing Coke-Bin, Sawdust and Pattern Boxes.



a chain and stirrup so that the workman may easily work the bellows with his left foot, leaving his hands free for his work at the fire. On the east side of the shop is the main work-bench, upon which is fastened an old contrivance for turning stove and other pipe which I think may claim to be the parent of the rollers now in use in the modern tin-shop. This primitive contrivance is a round bar having the ends turned square about 5 inches, flattened and then bolted to the bench, leaving a space between it and the edge of the bench wide enough to get the sheet iron or copper between, the workman forming the pipe by bending the sheet over the bar with the leverage of the metal. On the south end of this bench and on the south wall is a cupboard with several shelves, in which is kept the bright-heads, dry spelter, borax, rosin, flax and hemp tow, block and grain tin, solder and other little necessities, so that they may always be in store and be kept clean and always ready for use. The east bench is continued along the south wall about half way and the remaining part taken up by the heavy tools, such as beak-horns, shanks and side-stakes, along the wall. Over this part of the bench is a file-rack and further on is a long hammer-rack, the other space being variously taken up by hanging patterns on hooks in the wall. On the west side Fig. 4 is the coke-bin, and a large box, about two-thirds full of sawdust, used to wipe off or dry work in after it has been scoured clean The next is a large box containing a full and complete stock of patterns, kept together on rings in the same manner as they are in the shops of the present day. In the middle of the floor is the heavy tool-block which is about 16 inches wide by 6 or 8 inches thick and some 6 or 8 feet long, usually of beech wood, and having pieces of wood nailed to it to answer as feet to keep the block off the floor and the holes which receive the tools free from dirt and chips, so that no impediment be in the way of tools placed therein. This stock of tools is comprised in and named as follows: Large and small round bottom-stakes, tea-kettle-bottom stake, tea-kettle shank with heads, sauce-pan-belly stake with single and double end, bent and upright bullet-stakes, side-stakes, large and small; funnel-stake, hatchet-stake, beak-irons, crease-irons, anvil and heavy and light stock-shears. These are all of the heavy and most costly tools; the bottom stakes and the various kinds of heads have bright faces and must be kept greased. The bottom-stakes have lead to protect them from the action of the acids constantly in use. The various kinds of hammers used can better be described as we proceed and come to the work for which they are adapted and used by the workman. In the most convenient corner of the bench are kept with the shears several round and square mandrels, from 4 to 5 feet long, of suitable sizes, having their ends turned down square and made to fit the holes in the bench, the same as the other tools. The small tools on the shelf over the south bench consist of hollow punches, chisels, flat punches, rivet-sets, groovers, &c. The other small tools are plyers, nippers, hand-shears, snips, compasses, squares and straight-edges, a good assortment of rough and smooth files and two burnishers. Having now described as vividly as possible the interior of this old brazier’s shop, together with all its appurtenances, we will next follow an apprentice through his seven years of service, from his first two years of drudgery on and up until he shall have gained sufficient proficiency to take his place as a journeyman.







FIRST YEAR’S EXPERIENCE.

On Monday, February 7, 1842, in the town of Dorking, at 6 o’clock in the morning, could have been seen a little boy, fairly intelligent and rather larger in stature than his tender years would seem to indicate, who lacked just 46 days to complete his ninth year. This little fellow was trudging along by the side of ftis father toward an old brazier’s shop to take his initial step amid life’s busy turmoil. Having arrived there in due time and admission gained, a light was the first thing in order, which was obtained from an old tinder-box with a brimstone match, the light being transferred to an old-fashioned whale-oil lamp (Fig. 5), which burned after being lit with a reddish-yellow flame. On looking around the boy saw that about everything seemed black and forbidding, cold and cheerless; the soot of half a century previous was still clinging to those dreary-looking walls. The next anxiety was to get a fire, which was made from a pile of cinders at hand in the corner of the forge. This fire seemed to offer a ray of hope to the little fellow, who clung to the chain of the bellows and kept the cinders bright enough to be able to see just where he was. After two and one-half long, weary hours the bell rang and the boy trudged home to get his breakfast; and what a release it seemed to get away, if but for 30 minutes, from this gloomy-looking place and revel in the sunshine while walking home and back! As the hour of 9 approached he was wending his way thither again, and from 9 until 1 o’clock blew the fire, ran errands and helped his father, when the joyful bell rang for dinner, for which an hour was allowed, returning at 2 o’clock and working until 5, then going to tea tor half an hour and back to work again until 7 o’clock, at which time the most welcome sound of the whole day said, “Leave until 6 the next morning.” Never did child go to bed more cheerfully or sleep more soundly than did that little hero of nine summers, and never did the time seem to fly more swiftly as the gentle word summoned him to his duties each succeeding morning.

The first week was at length finished, and on Saturday work was left off an hour earlier; but the last employed were the last paid, and thus the boy was the last to be paid, which was done with as much ceremony as if he were the most important man. After paying him his 3 shillings wages the good man seemed moved by pity, for he spoke the only kind word that had seemed to greet the boy’s ear (excepting from his father) during the week, and so the first week of the infant’s toil closed. Peter L. Saubergue always proved a good and kind master, and our boy learned to love him as time went on. Here let us pause a moment to consider if it ought to have been then or is now necessary for the welfare of the race that little children of such tender years should be made captive and brought to labor while thousands of able-bodied men are idle around them waiting for work.


[image: Fig. 5.—Old-Fashioned Whale-Oil Lamp.]
Fig. 5.—Old-Fashioned Whale-Oil Lamp.



At the end of six months this boy had got to be quite handy and was kept busily engaged breaking coke, sal ammoniac and borax, charging joints and drying them ready for the fire, thinning edges and other little jobs. Then as each batch of cooking utensils was brought to be repaired and retinned he was taught to burn off the grease, apply the acids and scour them ready for the process of retinning. Then, again, all the hammers were required to be kept clean and bright, also all other polished tools, all of them being carefully greased with raw goose-grease, which duty had to be performed every day before leaving work, because if a hammer should get cloudy it entailed much labor repolishing on the buff-board to restore it suitable for use. The boy labored along at this seeming drudgery, which many boys are apt to shun and exert every effort to evade, to their own detriment, for wrapped up in this so-called drudgery are some of the most important features of every trade.





REPAIRING AND TINNING.

At the close of each year, before the Christmas holidays commence and the prominent families leave city resorts for country homes, all the kitchen furniture has to be overhauled, tinned and repaired, and all of these goods are sent to the brazier’s shop for this purpose. We will now take a batch and proceed to repair them and then go on and describe the process of retinning as it would be done, giving the boy his share in the job. There would be stew-pans, saucepans, frying-pans, fish-kettles, stock-pots, ladles, spoons, gravy-strainers, fish-slices and a host of other things required for a complete kitchen outfit. Fig. 6 shows a copper saucepan with curved sides. The first thing necessary is to burn off the grease which accumulates under the flap of the handle and around the wire of saucepans and other vessels, and this is to be done carefully, so that the articles are not softened. They are made hot enough so the gases evolved by the heat will just ignite and no more, each piece going through the fire in succession, when they are brushed off and examined. If any of the handles are loose the old rivets are taken out and new ones put in, the rivet-holes being cleaned and tinned and the handle then replaced with new tinned copper rivets. It often happens that a hole is worn through the lag of a saucepan or stew-pan by the constant rubbing on the kitchen hot-plate or scullery-sink. The damage done by this wear is repaired in three ways, according to the time available, the ability or inclination of the workman, or the affluence and dignity of the owner.

At one time it was the fashion to finish all utensils up with a sharp lag (Fig. 7), and often careless workmen have half cut the lag through before completing them when new. When they are in need of repairing and it must be done in as short a time as possible, and the slit is not too long, say over 2 inches in length, then at the extremities of the slit punch two small holes and slightly open it; now take a thin piece of sheet copper of sufficient length and double it, as in Fig. 8, then slip the two leaves through the slit, as in Fig. 9 or 11, and lay the leaves back each way, as in Fig. 10; then close the whole up close
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