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  by Dr. Jim Casada

  Charles Edward Chapel was born in Manchester, Iowa, on May 26, 1904. He attended public schools in Iowa, the University of Iowa, Missouri University (now the University of Missouri), the Polytechnic College of Engineering in Oakland, California, and the U.S. Naval Academy. After leaving Annapolis, he was commissioned as a second lieutenant in the Marine Corps and saw active service in a number of far-flung theaters, including Panama, Cuba, China, the Philippines, and Nicaragua. He was discharged with the rank of first lieutenant in 1937 as a result of wounds received in action.

  Chapel began writing while in college and eventually became one of the most prolific firearms authorities of the twentieth century. However, his writings were not limited to that field but also included works on police science (especially fingerprint identification), on aviation, and in other fields. He would ultimately write more than four thousand articles, be the author of twenty-nine books, and contribute multiple entries to the Encyclopaedia Britannica. Active to the end, he died on February 20, 1967, having just finished work on a children’s book dealing with the life of Henry Deringer of Derringer pistol fame.

  As if his literary and other career-related endeavors were not enough, Chapel was also involved in politics. In 1950, running as a Republican for a seat in the California State Assembly, he was elected to that body. He would be elected every two years afterward, nine times in all. He also served as a presidential elector in 1956 and was an alternate delegate to the Republican National Convention in 1964. While serving in the California State Assembly, he was an unsuccessful candidate for speaker.

  At one juncture, his penchant for outspokenness and advocacy of Second Amendment rights got Chapel into a patch of legal trouble. In May 1962, while preparing to board an airplane in Sacramento, he jokingly said something to a flight attendant about his briefcase holding a revolver and nitroglycerin. She understandably found no vestige of humor in this and Chapel was convicted of “falsely reporting a bomb on an airliner.” The ultimate verdict, a fine of $600 and a two-month suspended sentence, let him off fairly lightly. He could have been convicted of a felony, and had that been the case his political career would have come to a screeching halt.

  The written works from Chapel’s years as an aeronautical engineer (he was employed at Northrop Aeronautical Institute after he left military service) are mainly concerned with aircraft maintenance and repair. Among those he wrote, edited, or contributed to were Aircraft Electricity for the Mechanic (1946; second edition, 1959); Aircraft Power Plants (1948; revised edition, 1955); Aircraft Basic Science (1948; revised edition, 1953); Aircraft Weight, Balance & Loading (1948); Aircraft Maintenance and Repair (1949; revised edition, 1955); and Jet Aircraft Simplified (1950; new edition, 1954). In connection with this work, he held memberships in the Institute of Aeronautical Sciences and the Aviation Writers Association.

  For readers of the present volume, however, it is Chapel’s literary endeavors as a gun writer, and perhaps to a lesser degree those as a pioneering forensic scientist, that are of primary interest. In the latter arena he wrote two highly regarded books: Forensic Ballistics (1933) and Fingerprinting: A Manual of Identification (1941). He was the author of numerous works on various aspects of guns and shooting. These, in chronological order of original publication, included Gun Collecting (1939); The Gun Collector’s Handbook of Values (1940); Gun Care and Repair: A Manual of Gunsmithing (1943); The Boy’s Book of Rifles (1948; revised edition, 1961); Field, Skeet, and Trap Shooting (1949); Simplified Pistol and Revolver Shooting (1950); The Art of Shooting (1960); Guns of the Old West (1961); and U.S. Martial and Semi-Martial Single-Shot Pistols (1962). The work presently being reprinted was his final book on firearms.

  The nature of guns, and hence that of gunsmithing, has altered appreciably in the more than half a century that has passed since the appearance of Gun Care and Repair, as The Complete Guide to Gunsmithing was called in its first edition. In truth, even when the second, revised edition (reprinted here) was published in 1962, the word complete in the title was misleading. Despite the fact that it runs to almost five hundred pages, the book was designed more as a general primer than a highly detailed, definitive work on gunsmithing. My educated guess is that the publishers (the New York firm of A.S. Barnes and Company along with London- and Toronto-based Thomas Yoseloff Ltd.), not Chapel, chose the title. This would have been done with thoughts on sales potential to the forefront.

  The existence of a revised edition attests to this as well as to the changing nature of gunsmithing. The revision itself also went through at least four printings, and I saw listings indicating a sixth printing of the first edition. Two other printers, Gazelle Book Services and Oak Tree Publications, produced modern reprints that, inexplicably, still carry the 1962 date of the second edition.

  Whatever the precise nature of the book’s history, there can be no doubt it enjoyed what folks in the trade sometimes describe as “a good run.” Today it is important for three key reasons: as a milestone in the evolution of gunsmithing literature, as a major work from one of the twentieth century’s most prolific and popular gun writers, and as a volume that belongs on the shelves of anyone with a serious interest in books on guns. As such it is a welcome addition to the Firearms Classics Library.

  Jim Casada

  ROCK HILL, SOUTH CAROLINA
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  THE COMPLETE GUIDE TO GUNSMITHING

  Gun Care and Repair


  
I. Shop and Bench

  THE important requirements for a gunsmith’s workshop are warmth, ventilation, and light. No one can work well if his hands are cold, his brain foggy from foul air, or his eyes tired from too much or too little light. Professional gunsmiths take these facts for granted, but amateurs usually select the first space available for a shop and then wonder why they continue to turn out poor work.

  The basement is the worst place for a gunsmith. It is usually poorly heated in the cold months, inadequately ventilated the year round, and devoid of natural light. Dampness causes metal parts to rust. The concrete floor is bad for the feet. If you must use the basement, partition off a section that has a window, obtain one of the modern “daylight” lamps, install a “blower” ventilation system, and lay at least a temporary flooring of planks nailed to two-by-fours.

  The attic can be remodeled to eliminate objectionable features. The most serious problem is ventilation, but this can be solved by either a blower system or a fan placed in a hole cut into the roof, with a cover that drops into place to keep out the rain. Be sure to strengthen the flooring where you place the bench and any heavy weights. If there is no flooring, be careful in laying one that you do not break the ceiling plaster of the room below.

  The garage is probably the best place of all if it is large enough. There you can pound and saw to your heart’s content. A small forge and an anvil can be installed without encountering the opposition that these objects arouse when used in a home. Natural light is already provided or it can be obtained without much trouble and expense. Ventilation is almost too much of a good thing in a garage. With all these advantages, it is natural to expect some obstacle. Usually it is the absence of a heating system. This can be met with a portable kerosene stove, or an electric heater where the rates are not too high.

  Having selected the best location for the shop, its floor plan is the next consideration. Leave 5 or 6 feet of clear space in front of the workbench and the same clear area to the left of the bench if you are right-handed. If you are left-handed, leave the clear space to the right of the bench. When possible, place the power tools, such as the lathe, drill press, etc., well away from the bench.

  The bluing equipment should be in another room, or at least as far as possible from the bench, because the fumes, vapors and moisture that accompany many bluing processes are unpleasant to smell and at the same time they promote the rusting of your steel tools and stock.

  A surprising amount of wood and metal stock can be stored overhead by providing racks securely fastened to the walls and ceiling, but the material should be arranged so that the vibration from the various gunsmithing processes will not shake it down on your head.

  Having laid out the workshop, we turn our attention to the workbench. The one shown in Plate 1 is designed for a man of average size. It is 30 inches wide, 34 inches high, with a top of 1½ x 6-inch pine, and legs 4 x 4 inches. The drawer is square, 18 x 18 inches, and 3 inches deep, all of these being inside measurements. The backboard, placed there to keep tools from falling on the floor, is made of 6 x 1½ inch pine. The bench is assembled with ⅜ inch carriage bolts. At the front, there is a 1 x 8-inch apron board. A 4-inch machinist’s vise is mounted at the right and a 6-inch carpenter’s vise is at the left.

  These dimensions are by no means arbitrary. Design your bench to suit your own requirements. Make the length from 4½ to 6 feet, and the height from 30 to 36 inches, according to your height and whether or not you expect to do most of your work standing or sitting. Work placed in the machinist’s vise brings up the operating height a few inches, of course, but you may want a high bench in order to work without straining the back and neck while you are standing. On the other hand, if you expect to make and repair small parts while seated, the height of the bench may be as low as 28 inches.
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  PLATE 1. WORK BENCH FOR GUNSMITHS.

  The bench must be substantial. The one illustrated proved satisfactory to the author, but several gunsmiths who copied it added braces across the legs at the ends, and diagonal bracing at the back. Bracing across the front would limit leg action; hence it is not recommended by anyone.

  The backboard can be used for the temporary storage of tools by adding cleats and a narrow, thin strip of wood, so that the tools can be placed between the strip and the backboard, and at the same time be separated by the cleats. This idea does not meet the approval of many gunsmiths; instead, they keep their tools in a separate chest or cabinet, or lay them out on a nearby table until the day’s work is done.

  Length is a desirable characteristic. Some gunsmiths build their benches 8 and even 10 feet long, while others have two benches, one for woodworking and one for metalworking. Obviously, the available space may determine the length more than the nature of the work, but no one has ever complained of having a bench that was too long.

  Manual-training benches, such as those used in high schools, can be purchased, but they cost more than twice as much as one made at home and are never as satisfactory, because they are designed for light cabinet-making rather than the heavy loads that a gunsmith may place upon a bench. If you are in a hurry to start gunsmithing, and at the same time want a bench that will fit your needs, you may be able to buy new or secondhand steel bench legs. These are supplied with bolts, screws, etc., ready to join them to a homemade top. Drawers, brackets for attaching a backboard, and similar accessories are seldom sold with the steel legs, and even if they were, you can derive more pleasure from making the apron board, backboard, and drawers according to your own plans.

  Most gunsmiths keep valuable small objects, such as screws, bolts, nuts, nails, taps, dies, drift pins, gauges, etc., in cigar boxes, cardboard boxes, drawers, etc., but when they want to find something in a hurry, it is always in the last container. The better course is to keep small objects in screw-top glass jars, where they will be dust-proof and plainly visible. Keep all objects of the same kind in one jar; if there are various sizes, use a separate jar for each size. When your stock accumulates, paste labels on jars for screws, showing the size and thread.

  A permissible variation is to keep in one jar objects that are associated with each other. For example, sights, screws, drills and taps may belong together. Likewise, a rifle bolt may be placed in the same jar with extra parts for its repair. It is not so important to select a particular type of arrangement as it is to have some kind of system and follow it faithfully.

  Neatness and cleanliness are as important as order. Have a bench brush to clear the bench of sawdust, shavings, metal filings, and broken parts. Keep an old broom handy and sweep the floor around the bench after each job. Throw your trash into a container that is made of metal, for there is a fire hazard in oil-soaked sawdust and shavings, and an added advantage in being able to know where to look for that important missing screw or spring that somehow disappeared.

  It is unhandy to keep tools in cabinets or chests while working, but at the end of the project they should be placed under lock and key. Members of the family, or well-meaning neighbors, may borrow your tools while you are gone. Even if you get them back, they probably will have been injured by careless handling. Then, too, children, especially small boys, cannot resist the temptation of gleaming cutlery and whirling wheels. Locking up your tools may bring a few unpleasant comments, but it is one of the first things to be learned by the gunsmith who is serious about his craft.

  When the workshop is in a garage or a shed, be sure to place bars or strong wire mesh across the windows and reinforce the door, or someone, sooner or later, will break in to steal tools, guns, or ammunition. Then, if a crime is committed with your guns the law enforcement officials may trace ownership to you and demand an explanation.

  In the following chapters, we shall examine the tools and equipment needed for a well-rounded gunsmithing program. At first you will buy only a few tools. As you grow in skill and experience, others can be added.


  
II. Measuring Tools

  THE measuring tools used by the gunsmith include the tools of woodworkers and metalworkers. Some of the tools are common to both trades. We shall first discuss those which are suitable for both metal and wood measuring purposes.

  The Steel Scale or Rule is absolutely necessary. Obtain one 6-inch and one 12-inch flexible steel rule, graduated in sixty-fourths and hundredths of an inch. You will use these rules for laying out the work preparatory to checkering, inletting, engraving, etching, mounting sights, and for various other measuring tasks. Steel rules can be obtained in lengths from 1 inch to and including 48 inches, with the widths varying from [image: images] inch to and including 1½ inches, but the flexible steel rules are usually made in lengths from 4 inches to and including 24 inches, with widths varying from ½ inch to ¾ inch. An ordinary steel rule is shown in Figure 6, Plate 7.

  A folding wood or steel rule, at least 3 feet long, is a handy tool for measuring wood and metal stock before it is worked. Obviously, an ordinary yardstick also should be included among our possessions.

  Flat material is measured by laying the rule across the top, parallel with the edges if the stock has been squared; otherwise the rule is laid along or parallel to the axis. The No. 1 index mark should be set at the end of the piece, instead of setting the piece to the end of the rule, because this is a more accurate method. Observe the index mark at the opposite end of the piece, subtract 1, and you have the measurement. See Figure 1, Plate 2.
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  PLATE 2. HOW TO USE A STEEL RULE.

  Both hands should be used in measuring or marking the work, as shown in Figure 2, Plate 2. One hand steadies the rule while the other hand holds the pencil or other marking tool.

  A round piece, such as a blank for a gun barrel, is measured for diameter by laying the rule on the piece so that the rule is parallel to the center line of the piece and also at right angles to the diameter, as shown in Figure 3, Plate 2. It is better to set the index mark with the 1-inch mark at the end of the work than it is to set the end of the rule at the end of the work, as we have explained in connection with flat work.

  Sometimes you may wish to use a 6-inch rule to measure flat stock longer than your rule. Lay the rule on the stock, parallel with the edge, measure 5 inches, with the 1-inch index mark at the end of the work, and then measure again, starting 5 inches from the end of the work. This method was used in Figure 4 of Plate 2.

  Figure 5, Plate 2, shows a “Hook Rule,” so called because it hooks over the end of the work. When this rule is laid at right angles to the side or end of the work, dimensions are read directly, that is, the end of the rule is set at the end of the work, instead of having the 1-inch index mark at the edge or end.

  Figure 6, Plate 2, shows the use of a common rule to measure the diameter of round stock, such as a barrel blank. The rule is placed across the end, directly over the center, with the 1-inch index mark at the edge.

  The diameter of a hole can be roughly measured by setting one end of the flexible steel rule against the side of the hole, being sure that the corner of the rule does not go too deep into the hole; instead, the corner should barely catch the side of the hole. Remember that this is only a rough measurement. Elsewhere in this text we shall explain how accurate measurements of holes are obtained. Figure 7, Plate 2, shows the rough method.

  The width of a recess is measured according to a similar method shown in Figure 8, Plate 2. Set the end of the rule with the corner barely catching against the side of the recess. Be sure that the rule is at right angles to the material.

  The depth of a hole can be roughly measured with two rules. Hold one across the hole, and set the other rule so that it is not only at right angles to the first rule but also parallel to and inside the channel of the hole. Read the depth on the second rule. This is shown in Figure 9, Plate 2.

  Figures 10 and 11, Plate 2, illustrate how to lay off distances and draw lines on curved surfaces, such as gun barrels. The tool used is sometimes called a “Box Rule,” but more often it is called a “Keyseat Rule” because it is used principally in laying out keyways on shafts. There are three types: the one-piece, solid keyseat rule; the ordinary rule held in place with two removable clamps; and the type that has two separate rules at right angles, held in place with clamps. Figure 10, Plate 2, is the solid type, while Figure 11, Plate 2, is the ordinary rule with the keyseat clamps.

  An Angle Plate is an L-shaped piece of cast iron, with each arm about 3 inches long and about 3 inches wide, drilled with horizontal and vertical V-grooves as well as round holes. This tool is used to clamp work in place, to lay out work, and to check measurements. It is by no means essential, but many gunsmiths find it a handy device. It can be purchased from a hardware supply house, but most gunsmiths prefer to make their own according to a design that fits their own, individual needs.

  A Bench Plate, sometimes called a Surface Plate, is simply a large, smooth plate of a close-grained special type of cast iron, reinforced underneath to prevent any tendency to warp. It is used to test and straighten precision tools and instruments, for lay-out work in mounting telescope blocks, for laying out stocks to obtain accurate drop and cast-off, for squaring between machined or filed parts of guns, and for other purposes of a similar nature. One commercial size is 7⅞ x 11¾ inches, while another size is 11¾ x 15¾ inches; still another size is 19½ inches square. These factory-made precision plates are expensive. The beginner can get along quite well with a large sheet of plate glass laid on a bench free from vibration, with a spirit level used to be sure that the plate is perfectly level at all times. Some gunsmiths think of an iron or steel plate for pounding as a bench plate, but that is a wrong use of the term.

  A Bevel Protractor consists of a rule with a protractor affixed so that any desired angle may be laid out or read on either wood or metal. It is similar in design and construction to the Combined Protractor and Depth Gauge; in fact, some gunsmiths use an instrument designed to serve as either a bevel protractor or a depth gauge.

  Calipers, both inside and outside types, can be bought in 2-, 3-, 4-, 5-, and 6-inch sizes. We recommend the purchase of a set of both inside and outside calipers in the 2-, 4-, and 6-inch sizes only. Obtain the kind known as “toolmakers’ calipers.” They are handy for making rough measurements, but when accuracy is essential, micrometer and vernier measuring instruments are used.

  Dividers are classed according to their form, as spring, lock joint, and extension, and there is also a special form used for large work, called a trammel, abbreviated to “tram” sometimes, and occasionally referred to as a “beam compass.” The gunsmith principally uses spring dividers, sold in a set of three, in 2-, 4-, and 6-inch sizes, usually listed as “toolmakers’ roundleg dividers.” You can use ordinary dividers when you first start your shop, but the better quality tools are worth the extra cost.

  Keep your dividers sharp because if they are not sharp it is impossible to set them for fine work. However, if they have points which are too sharp they become dull easily. It is best to sharpen the points on an oilstone at an angle of about 25 to 30 degrees, being sure that the point is still in line with its leg at the end of the sharpening process. This is done by constantly rotating the point to present new surfaces as it is being ground. This is shown in Figure 1, Plate 3.

  Spring dividers are set to a rule by holding the rule firmly on the bench with one hand, while the other hand holds the dividers. One point of the dividers is placed on the index mark of the rule; the thumb and forefinger of the hand holding the dividers are used to adjust the screw. However, if the surface on which the rule is resting is not slippery, one hand may hold the dividers while the other hand adjusts the spring. Do not lean on the dividers; hold them as if you were holding a bird—firmly enough to keep the bird from escaping, yet lightly enough to avoid choking it to death. Finally, when setting dividers, place the points so that an imaginary line between them lies parallel to the edge of the rule. Figures 2 and 3, Plate 3, show how to set and adjust dividers.

  It is advisable to set the dividers to parallel lines in an orderly manner. First, hold the dividers at right angles to the surface of the work and at right angles to the parallel lines. Second, set one point of the dividers on one of the two parallel lines. Third, lower the other point and turn the adjusting screw slowly until the point being lowered comes to rest on the other line. An imaginary line through the points of the dividers should be at right angles to each of the two parallel lines.
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  PLATE 3. HOW TO USE DIVIDERS.

  Figure 4, Plate 3, shows the use of hermaphrodite calipers in roughly centering a piece of round stock. First, the legs are adjusted so that the distance between their ends is a little greater than the radius of the circle. Second, the bent leg is hooked over the edge. Third, the scriber (marking leg) is adjusted so that it is not quite as long as the bent leg. Fourth, the scriber is swung in a short arc near the center of the circle from its present position, and the process of swinging the arc is repeated from three more positions, each about 90 degrees from the former. The center of the circle is in the center of the enclosure formed by the four arcs.

  Hermaphrodite calipers, it must be explained, are also called “phrodites” and “morphodites.” They are not used for accurate work, but are very useful for laying out work and transferring dimensions from one surface to another where rough measurements are sufficient. The scriber should be kept sharp; in use it should be held as nearly perpendicular to the surface being marked as possible. The use of hermaphrodite calipers is not restricted to centering the end of round stock, but the one illustration is sufficient to emphasize the rough character of measurements taken with this tool.

  Figure 5, Plate 3, shows a small circle is drawn with the dividers. The dividers are first set to the radius of the circle on a rule. One leg of the dividers is then set in the center of the circle (marked with a center punch in most cases), and a short arc is swung on both sides of the center. A line is drawn through the center of the circle and through these two arcs, and a rule is used to measure the distance between the points where the arcs cross the center line. If the distance between the two points is the desired diameter, the complete circle is drawn. When the distance between the two points is greater or less than the diameter, the dividers are adjusted to correct the error and the trial process is repeated until the desired diameter is obtained.

  Figure 6, Plate 3, shows a circle being drawn with extension dividers. The legs are first adjusted so that they are equal in length and then they are tightly clamped in place. The half-moon-shaped object near the top of the dividers is the quadrant, which has its own clamp that can be adjusted for roughly setting the points of the dividers to the desired radius. The final and accurate adjustment is accomplished with the adjusting screw on the other leg. Trial arcs are swung across a center line, and the diameter checked, as explained before.

  When measurements are marked on a finished surface, some protective covering is desirable. Copper sulphate, whiting (a powdered chalk mixture), and other substances are commonly made into solutions which are painted on the surface with a brush and allowed to dry before being marked. Obviously, the substance used must be one which does not itself harm the surface. Adhesive tape, either surgeon’s adhesive tape or the Scotch cellulose tape, can be used to protect the surface while measurements are being marked.

  A Center Punch is shown in Figure 5, Plate 4. The ordinary machinist’s center punch is about 4 inches long, tempered at both ends, with a point carefully ground to an angle. A set of five of these punches, in a case, costs very little. The diameter at the top of the tapered point, in inches, varies from [image: images] to [image: images] in the usual set of five.

  An automatic center punch looks like an ordinary machinist’s center punch except that the handle is larger because it is really a sliding sleeve containing a spring and a trip. A downward pressure releases the trip and makes the impression. The depth of the impression is uniform, the punch seldom slips off the mark while the blow is being struck, and a clean, sharp mark is left. Automatic center punches are made in different styles, lengths, and diameters; some have removable points which can be replaced if broken or taken out for grinding. A hammer should never be used with an automatic center punch.

  Prick punches resemble center punches so much that the two types are usually mentioned as belonging to one class. Small ones, about 3 or 4 inches long, can be cut from worn-out Swiss needle files, hardened, and kept ground sharp, although you will not want all of them to be equally sharp, since some types of work require comparatively dull punches. Still smaller prick punches can be made from discarded dental burrs. Even the punches turned out by the famous manufacturers may prove too soft for your purpose, so you will learn to temper your tools according to methods explained in a later chapter.

  Drift pin punches, with ends having diameters ranging from [image: images] inch up to [image: images] inch, can be bought, or they can be made from drill rod. Small ones can be made from old dental burrs. These punches should be annealed first and then hardened again, but they must not be as hard as center or prick punches or they will break in use. The reason is that drift pin punches, as the name indicates, are used to push pins in or out; they have to “give” while they are being eased along their route. In tempering, oil is used, and the temper is drawn at a blue color, between 600 and 700 degrees Fahrenheit, as explained later in the text.

  Nail punches are bought, ready-made, in various sizes to fit the ends of drift pins which have ends showing on a gun, such as the round-headed pins in some shotguns. These punches have cupped ends so that they will not mar a finished pin. Anneal them, reharden, and draw the temper as you did the drift pin punches. Before rehardening, it is advisable to turn down the ends, so that the point extends straight back for about 1 inch. Finally, polish the cupped end carefully with crocus cloth.

  Wood punches are not mentioned often. They are simply punches with cupped ends which are used for giving a beaded effect to a stock. They can be made from drill rods, in any diameter desired for stock-checkering operations.

  Strictly speaking, the drift, nail, and wood punches do not belong in a classification with measuring tools, but we have described them along with the center and prick punches because all punches are customarily grouped together in a manufacturer’s catalog.

  A Center Gauge is shown in Figure 6, Plate 4. It is used for setting thread tools in the lathe when screw threads are to be cut, and for checking lathe centers when they are being reground. Tables on the center gauge indicate the size of tap drills for American, National, or United States Standard threads, showing in thousandths of an inch the double depth of thread of tap and screw of the pitches commonly used. The angles used on these gauges are 60 degrees for the American, National, or United States Standard and 55 degrees for the Whitworth or English Standard. For this reason separate gauges are made for the 55-degree and the 60-degree angle requirements.

  A Combination Square is shown in Figure 7, Plate 4. It can be used to lay off a slot in flat stock, to lay off a dovetail slot, to check the length of a number of pieces, as a depth gauge, to determine if adjacent sides of a piece are at right angles to each other, and for many other measurements. This tool can be obtained with removable, interchangeable heads. One type has one head for measuring right angles and 45-degree angles, and another head for centering, with a spirit level built in so that a barrel, for instance, can be placed absolutely vertical in a vise. It is also possible to obtain a head with a bevel protractor that can be used to lay out any angle.

  Other squares needed by the gunsmith are (1) a try square, such as the one illustrated in Figure 3, Plate 7; (2) a die-maker’s square (this has three or four blades, each 2½ inches long: a standard blade, a narrow blade, a bevel blade with 30-degree and 45-degree angles at the ends, and an offset blade); (3) a solid, thin steel square, for metalwork (obtain two, one with 3 x 2-inch blades, and one with 6 x 4-inch blades); and finally, (4) an ordinary carpenter’s square, with arms of 1 foot and 2 feet, respectively; this last square is especially useful in making stocks.

  It should be understood that a careful gunsmith should have a small “standard” square for testing purposes only; that is, this square is reserved for testing the accuracy of other squares and is never used on the work. Squares of this type, hardened, ground to absolute 90-degree angles, are usually listed as “toolmakers’ squares,” and are more expensive than less accurate squares.

  A Depth Gauge (or Gage) is shown in Figure 1, Plate 5. It is used to measure the depth of holes, projections, etc. There are several types of depth gauges, but all of them are basically alike in having two parts, a rod or blade, and a head. The accuracy of the construction and the delicacy of the measurement indicator are factors in determining the cost of a depth gauge, for prices range from three or four dollars to fifty or sixty dollars.

  A Drop Measurer is shown in Figure 5, Plate 5. The long tube is laid flush upon the barrel and the drop may be read off the scale, both at the comb and at the heel. You can copy this design and make one yourself from wood, brass, or steel.

  A Toolmaker’s Steel Clamp is shown in Figure 4, Plate 7. This is used to hold work square and parallel for laying out surface plates, fitting or drilling. A piece of round stock may be held rigidly in two of these clamps and drilled on an upright, central, or parallel, as desired. These clamps are made from drop forgings, casehardened, with take-up blocks to slip on or off the end of the screw. Supply houses customarily sell these clamps only in pairs.

  Steel Parallels, Adjustable Type, are illustrated in Figure 5, Plate 7. They are used with milling, planer, and shaper vises, taking the place of the large number of tool steel parallels usually required. They are also used for leveling up work on a planer, drill press, etc., and for a support for grinding or milling of square or hexagonal stock on centers, since they may be adjusted and locked to micrometer measurements from ⅜ inch to 2¼ inches.

  Tool Steel Parallels of the usual type are made from a special grade of tool steel, hardened and ground on four sides. They are sold in pairs according to thickness and width, but all of them are customarily 6 inches long. A complete set of eight pairs permits many possible combinations.

  A Trigger Pull Tester is shown in Figure 4, Plate 8. This is patterned after the British Army model, and is marked to read by ¼ inch up to 16 pounds. Its principle of operation is simply that of pulling against a spring. Some gunsmiths like this type of instrument, but we prefer the use of weights, as explained later in the text in connection with trigger adjustments.

  V (or Vee) Blocks and Clamps, illustrated in Figure 3, Plate 5, are used for accurately laying out work in connection with an angle iron, a knee, or a surface plate. They are very handy for holding barrels, fitting scope blocks, etc. They are made of hardened tool steel, accurately ground with parallel sides and V-grooves ground central and parallel to the bottom and sides. They are made and numbered in pairs so that the V-grooves in the blocks having the same numbers are always aligned.

  A Screw Pitch Gauge is shown in Figure 8, Plate 6. The type illustrated has 51 blades, and covers all pitches of V-threads, including pipe threads, threads per inch, and American, National, and United States Threads.

  Other Gauges needed by the gunsmith are: (1) the Surface Gauge, for laying out work with the surface plate; (2) the Augerbit Gauge, which is clamped on a wood auger bit to determine the depth of the hole; (3) the Marking Gauge, which is the ordinary device for marking a straight line parallel to a side (especially by carpenters and gunstock makers); and (4) the Thickness or Feeler Gauge, which has leaves of various thicknesses, and is used by toolmakers, machinists, automotive mechanics, and gunsmiths, the latter using it to measure clearances between parts.

  A Vernier Caliper is shown in Figure 4, Plate 4. The Vernier feature was named for its inventor, Pierre Vernier. It is applied to calipers, depth gauges, height gauges, micrometers, and protractors. In principle, the vernier scale has a line of known length divided into a certain number of parts; the length of these parts or divisions is then compared with divisions made on a line of equal length but with one less division than the number on the first line.

  A Micrometer Caliper is illustrated in Figure 8, Plate 5. Micrometers are made in various sizes and shapes. They may be classified as inside, outside, and depth micrometers. The construction principle is that the advance of a screw is recorded for any part of its turn or for any number of turns. It should be noted that both the vernier and micrometer principles may be applied in the same instrument to give extremely accurate readings.

  Since gun measurements require accuracy to one-ten-thousandths of an inch, it is advisable to buy a micrometer with a measuring range from o to 1 inch by thousandths of an inch on its sleeve and thimble scales, and readings in one-ten-thousandths of an inch with the vernier scale on the sleeve.

  Rough measurements can be made with various gunsmith tools, but for accurate readings, vernier and micrometer instruments are required. A small thumbpiece is part of the typical precision measuring instrument, made with a click, so that the instrument can be accurately set with uniform tension. Skilled gunsmiths are sometimes able to set their instruments accurately and uniformly without the click device, but the beginner does well to advance a step at a time and not attempt to take any short cuts.


  
III. General Tools and Equipment

  THE tools, instruments, and equipment, other than measuring tools and power tools, will be described in this chapter. They are presented in alphabetical order to give the reader a broad view of the mechanical means at his disposal. The use of the various tools and instruments will be explained in separate chapters, in connection with the various gunsmithing processes. For instance, the use of checkering tools is explained in the chapter on checkering the stock. Once more, we wish to remind the reader that it is not necessary to acquire all of these tools before he can start work as a gunsmith. Furthermore, many gunsmiths work for forty or fifty years without using more than one-half of the tools mentioned in this book. They could do more work, and do it faster and better, if they had more tools, but for one reason or another they manage to earn a living with a set of tools that could be carried in a suitcase.

  Alcohol Lamp.—This is handy for the heat treatment of small tools, and to melt small quantities of substances when other sources of heat are not available or desirable. You can improvise your own from odds and ends. A common method is to cut part of the spout off an oilcan and insert a wick.

  Anvil.—The usual blacksmith’s anvil is illustrated on Plate 25, and described in the chapter on blacksmithing. One weighing between 40 and 70 pounds is heavy enough for any of the gunsmith’s processes: forging springs, making special hammers, and assembling auxiliary equipment, such as target carriers. An excellent substitute for an anvil is a short piece of railway rail or a piece of shafting, but whatever you use as an anvil should have at least one flat, level surface, and it should be both hard and heavy. Many gunsmiths have a 10- or 15-pound anvil for handling small work.

  Bench Brace.—Two types of bench braces are illustrated in Figure 1, Plate 15. Make these yourself. Their use is explained in the chapters on making and checkering stocks.

  Bending Apparatus is used on gunstocks to increase the drop, lessen the drop, put cast-off into the stock, or put cast-in onto the stock. (These terms are explained fully in later chapters.) The stock-bending apparatus shown in Figure 1, Plate 8, is made of aluminum with steel screws and three wooden blocks. Remember that it is better to properly design and make a stock in the first place than it is to attempt to bend it into a new shape after it has been finished.

  Bits.—These are needed for boring into wood. Do not economize on bits, because the wood used in gunstocks is hard and it will dull cheap bits quickly. You can get along with only auger bits, but eventually you will also want Forstner bits, which do not have a spur in the center and hence make a smooth, flat-bottomed hole, suitable for cutting out wood for magazines, locks and trap-butt plates. To start a hole for the accurate location of the Forstner bit, a center bit is required. Eventually, you will acquire one or two center bits, five or six Forstner bits, and a set of auger bits. The usual set of auger bits consists of thirteen bits, one each, [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], [image: images], and [image: images], of an inch in diameter, but a cheaper and less complete set that will be satisfactory consists of one each, [image: images], [image: images], [image: images], [image: images], [image: images], and [image: images] inch.

  Blacksmith Tools are shown on Plate 25, and described in the chapter on blacksmithing.

  Bluing and Browning Tools and Equipment are shown on Plate 23, and described in the chapter on that subject.

  Braces are used with auger bits. The ratchet brace, shown in Figure 4, Plate 6, is the type preferred by gunsmiths. A breast drill, such as the one shown in Figure 2, Plate 4, is also needed. One of the principal uses of the brace, particularly a plain brace without a ratchet, is with a screwdriver bit; this is necessary in loosening connecting screws in rifles and in assembling shotguns.

  [image: images]

  PLATE 4. GUNSMITH TOOLS.

  Brazing Tools are illustrated on Plate 24, and described in the chapter on soldering and brazing.

  Bunsen Burner.—The usual type of bunsen burner is illustrated in Figure 3, Plate 4. The typical one for bench use has a cast-iron base, is about 6 inches high, has a base diameter of about 3 inches, and uses 6 cubic feet of gas per hour. The same burner, bent to a 45-degree angle, is also available. Both of these improved burners have a simple adjustment whereby the length and temperature of the flame can be controlled by simply turning the burner tube. A cheaper type of burner has a fixed orifice and is controlled by adjusting the air shutter. In appearance, it closely resembles the more elaborate type.

  Catalogs are not tools in the mechanical sense, but they certainly form a valuable part of the equipment of a gunsmith’s shop. Obtain them from retail dealers, jobbers, wholesalers, and manufacturers of hardware, firearms, ammunition, tools, lumber, optical instruments, and other materials and instruments. Frequently an illustration of some special tool, such as a stock-straightening apparatus, for example, will give you an idea for solving a perplexing problem. You may need a replacement part; consult the catalog. If you cannot afford to buy the part, you may be able to design and make your own from the illustration and description in the catalog. Aside from their information, old catalogs, particularly old catalogs of firearms and ammunition, are often sold at a premium. Gun collectors, gunsmiths, museums, antique dealers, and others have frequent occasion to refer to the old catalogs.

  Checkering Tools are illustrated on Plate 20, and explained later in the text in connection with checkering processes. A typical set of checkering tools consists of one tool for laying out lines, one for making the border, and two sizes for the actual checkering. But you can get along with one tool or build up a vast collection, just as you wish.

  Chisels.—Wood chisel blades are illustrated on Plate 17; Die Sinkers’ Chisels are shown on Plate 20; and the use of the Cold Chisel for cutting steel is shown in Figure 2, Plate 9.

  Chisels are sometimes divided into classes, such as bottoming tools, carving tools, cold chisels, firmer chisels, gouges, and socket chisels.

  Bottoming tools are chisels designed to reach into deep recesses, such as the holes cut for shotgun actions, where ordinary tools will not reach. Wait until you have attempted to make one or two gunstocks before you buy or make your bottoming tools. To make your own, forge and file ¼ inch drill rods to the length and shape you find desirable for making your deep cuts, harden and temper, sharpen on an oilstone, and then fit into wooden handles. Keep the heat at a cherry red while you are working it and draw the temper to a purple. These colors used in heat treatment are explained fully in a later chapter.

  Carving tools, in the trade sense, are special tools, usually done up in sets. A typical set consists of nine tools, two sharpening slips and a small oilstone. The tools include firmers, corner firmers, V-gouge, scroll, hollow and extra flat gouges. The most famous maker of such carving tools has been F. V. Addis & Sons, London, England, but tool makers in the United States have gradually captured this trade. The reason for the supremacy of the Addis Co. in the past is that there was a limited demand for wood carving in America.

  Cold chisels are necessary if you do much metalwork. There are four general types of cold chisels generally used. These are: (a) the ordinary flat chisel, usually called a “chisel,” for chipping flat surfaces; (b) the cape chisel, used for cutting keyways and grooves and for chipping flat surfaces in narrow places; (c) the diamond-point chisel, used for cutting holes in solid metal and similar purposes; and (d) the round-nose chisel, sometimes called a “gouge,” used where a sharp corner is not wanted, and for other special purposes.

  Cold chisels are classed as to size according to the width of the cutting point. The length of chisels varies greatly and depends upon the purpose for which they will be used. When you start your tool collection, obtain a ¼ inch chisel; follow this with a ¼ inch chisel. Add various sizes and types as you find the need for them. It is difficult to advise a beginner about the selection of cold chisels because no one knows the kind of work he will attempt. Chisels can be made from old files or from pieces of hexagonal tool steel.

  Firmer chisels are ground on both sides so that cuts can be taken in any direction without changing the grip on the tool. Firmers come in various widths and lengths, some being 1 inch wide while others are as narrow as the hyphen (-). When wood carvers speak of “firmers,” they do so to distinguish their own chisels, which are sharpened on both sides, from the carpenter’s chisels, which are sharpened on one side only, and cannot be used easily for many wood-carving cuts because they must be turned constantly to avoid spoiling the work. “Skew chisels,” “skews,” or “corner firmers” are ground off diagonally with an edge that has a sharp point on one side.

  Gouges are chisels but all chisels are not gouges. The difference lies in the shape of the blade; the gouge has a concave-convex cross section, which may also be described as “scoop-like.” Gouges arc made in all widths and in varying degrees of curvature, starting with the extra flat, which has very little curvature, through the scroll gouge, which has more curvature, to the hollow gouge, which has a semicircular cutting edge or one which follows the curvature of a circle. Small hollow gouges are called veiners. Still smaller hollow gouges are called eye tools.

  Gouges can be made from drill rods having diameters from ⅛ inch to ½ inch, progressing by 16ths, that is, after the ⅛ inch rod comes the [image: images], inch rod, etc. Using a file, work the drill rod down to a taper so that the shape at the cutting end will be that of a semicircle, and then file out the inside, harden and temper. Turn down the opposite end enough to fit it into a wooden handle. When finished, the gouge should project about 4 or 4½ inches from the handle, which means that about 6 or 6½ inches of drill rod is needed for each gouge.

  Socket chisels are short carpenters’ chisels for rough work. They are subclassified as Socket Butt, Socket Firmer, Socket Framing, Socket Pocket, etc. Socket Butt chisels run from ¼ inch to 2 inches wide; Socket Firmer chisels run from ⅛ inch to 2 inches wide; Socket Framing chisels run from 1 inch to 2 inches wide; Socket Pocket or Cabinet chisels run from ¼ inch to 2 inches wide. The blade is usually from 2 to 5½ inches long, with an average of about 3½ or 4 inches. These figures are, of course, general; the actual dimensions vary among the manufacturers.

  Special Wood Carving Knives, Wood Chisel Blades, and Inletting Chisels are shown on Plate 17. The Special Wood Carving Knives illustrated on that plate are designed from patterns which originated in Sweden. Only a few of the many shapes are shown. The blades vary in length from 2½ to about 5 inches, with an average length of about 3 inches for the majority of patterns. They are made with a tang that extends through the handle and is riveted.

  The Wood Chisel Blades on Plate 17 illustrate the principles of chisel design already discussed. The Inletting Chisels are for stock-makers. A set of eleven, similar to those shown on Plate 17, is considered necessary for all-around work.

  Having explained the better known types of chisels, we can now consider briefly the engraving tools shown on Plate 20. The Die Sinkers’ Chisels are so called because they are the type of tool used by die sinkers, who are engravers of dies, for stamping coins, medals, etc. These chisels are made from the finest tool steel, according to old, established patterns. A set of twelve shapes provides enough variety for most difficult cutting or engraving. The Flat Engraving Tools shown on Plate 20 are likewise professional tools. Explanations of the use of such professional engraving tools are given in the chapter on etching and engraving, together with suggestions for making your own tools.

  Clamps.—These tools are used wherever parts must be brought together, as by a screw or screws, for holding temporarily or for compressing. See Figure 3, Plate 26. “C” Clamps can be bought for a few cents in any “dime store”; they are useful for various temporary holding purposes, such as the welding operation on Plate 26, for gluing horn, wooden insets, ebony, plastic material, or ivory to forearm tips or pistol grips; for holding down work on a power tool, such as a drill press, and for many other operations.

  In addition to the C clamps, there are carpenters’ and machinists’ clamps, the better grade of the latter being called toolmakers’ clamps; all of these have two parallel jaws and two clamping screws. Each of the clamping screws works inward. Carpenters’ clamps are available in both wood and steel, but machinists’ and toolmakers’ clamps are carefully made of casehardened steel.

  Toolmakers’ Steel Clamps for holding work square are different from the parallel type described above; they are discussed in another chapter, as are V (or Vee) blocks, drill blocks, and clamps, and similar tools which can be classified for some purposes as measuring tools.

  A Dent Raiser, or Dent Remover, is shown in Figure 8, Plate 4. This is used in shotgun barrels and it is made for 12-, 16-, and 20 gauge shotguns, respectively. We have shown the tool sectionalized to save space. The principle of operation is simply exerting leverage against the dent.

  Shotgun Rectifying Cylinders are made in sets of five for each shotgun gauge. The diameter of one cylinder is .006 inch less than the true barrel size; the second is .004 inch less; the third is .002 inch less; the fourth is true caliber size; the fifth is .002 inch oversize. Many gunsmiths prefer these to the Dent Raiser because they are less likely to injure the barrel when properly used and they cost about one-half as much.

  Dies.—The beginner will not use thread dies and even the professional gunsmith will not have many occasions when he will need dies unless he is attempting to do a great deal of advanced work. Screws can be cut better in a lathe than in a thread die. On the other hand, numerical and alphabetical dies are almost a necessity for the professional gunsmith. These are merely sets of punches bearing numerals or letters of the alphabet; when pounded against metal they leave the desired mark.

  A Draw Knife is shown as “f” in Figure 1, Plate 9. This is useful in the rough-shaping of a gunstock in the early stages of its manufacture.

  A Drill is shown in Figure 2, Plate 5. This happens to be a type known as the Straight Shank Wire Drill, made of carbon steel, or high speed steel, in wire gauge sizes. A drill for drilling in solid metal has two grooves or flutes; one for enlarging a hole has three or four grooves; oil-hole drills have internal holes or ducts for carrying oil, or some other cutting compound, to the drill point; these last drills are used for deep holes where it is difficult to supply the point of the drill with enough oil or cutting compound, due to the tendency of the chips to carry the fluid back with them before it reaches the bottom of the hole.

  Drill sizes are classified as numbered (for a certain range of small sizes); lettered (for a range of somewhat larger diameters); and fractional (for a large range of sizes). In the letter class, A is smallest and Z is largest. In the numbered class, No. 1 is the largest and No. 80 is the smallest. The fractional class lists drills according to their actual diameters in fractional readings, such as, for example, from ⅛ inch to 1¾ inches, advancing by 64ths.

  A Breast Drill is shown in Figure 2, Plate 4.

  A Drill and Wire Gauge could be classed with the measuring tools, but we mention it here because it is so intimately connected with drills. A gauge of this type is simply a polished steel plate about [image: images], inch thick, 2½ inches wide and about 6 inches long, with holes punched in it and tables embossed to give the correct drill for any common size machine screw tap, the size of tap, pitch of thread, and size of hole required and size of drill for making a hole through which the outside diameter of a tap will pass. There are variations of this gauge. Some are made on the circumference of a circle and some are made to resemble dividers. Some give decimal and fractional equivalents and other handy tables.

  Files.—Plate 9 shows several illustrations of files. Figure 3 shows the correct way to file round surfaces. The file is held with the handle up at the start of the stroke. As the stroke advances, the hand is lowered so that the hand is in the lowest position at the end of the stroke. On the return stroke, the file is raised. At the beginning of each stroke it is laid on very easily, so that the file glides over the surface instead of striking it at an angle. This produces a fairly smooth, round surface, if done properly.

  Figure 4 of Plate 9 shows draw filing. Select a perfectly straight and true file; be sure that it has not been bent by laying it on a perfectly flat surface and looking for the light underneath. Hold the file in both hands and push it straight across the work, bearing down just hard enough to make the teeth cut. Rub the file back and forth, keeping it at right angles to the work at all times. This should give a flat surface.

  Figure 5, Plate 9, shows cross sections of files. The thin rectangular shape is a warding file. The thick rectangular shape is the hand file, and the medium thick shape is the common flat file. The other shapes have obvious names, such as square, triangular (also called 3-square), half-round, and round.

  Files for adjusting triggers and actions, etc., are shown in Plate 31; they have such names as crossing, knife, sear notch, square, round, etc. The various uses of these special files are explained briefly in the captions under the pictures on the plate, and also in the chapter on adjusting trigger pulls, etc.

  A File Card, also called a file cleaner, or a file brush, is an inexpensive but important piece of equipment. Lay the file flat on the bench and work the brush back and forth across it in a direction parallel to the cuts on the file. This will preserve the life of the file and also enable you to do better work.

  File Handles should be used on the files. There is nothing “sissy” about refusing to use a file without a handle. The tang of an unprotected file may slide into your hand or wrist and carry with it a serious infection. Furthermore, you can exert more pressure when there is a handle.

  General Discussion of Files.—The file is the most important of all the gunsmith’s tools. It can be used to make other tools and it can serve as a substitute for many of them. It is a metal-cutting tool with many cutting points and it is driven directly by the hand. Progress with the file seems slow to the beginner, but the experienced gunsmith knows that accuracy and speed seldom go together in hand work.

  Files may be described according to their cut, name, or kind, and length. They may also be named for their shape. A round or rat-tail file may also be called a mouse-tail file if it is small. A diamond-shaped file may be termed a slitting file because of its use, which is remembered better than its shape. There is no system to the nomenclature of files. A lozenge file is actually more diamond-shaped than lozenge-shaped. To avoid errors, in ordering a file, give as much descriptive information as you possess and then draw the outline of its cross-sectional shape.

  The file cut may be single or double. A single-cut file has single, unbroken, straight teeth or chisel cuts running at an angle across its surface. A double-cut file has another set of straight teeth cut diagonally across the first set.

  Each style and cut has several degrees of coarseness, such as coarse, bastard, second-cut, smooth and dead smooth. The smooth is sometimes called fine, and the dead smooth may be called superfine. Double-cut files are often called bastard files, but the term “bastard” should refer only to the size of the teeth, disregarding whether the cut is single or double. Finally, coarseness varies with the length; the longer the file, the coarser the cut. Coarseness is designated by numbers starting with No. 00, the coarsest, and running to No. 6, the finest.

  A rasp is a coarse file with raised points instead of lines. The teeth on a rasp are not connected to each other in any way; each tooth is made by a separate operation where the old system is followed. Rasps, like files, have different degrees of coarseness. The rasp cut used most by gunsmiths is the smooth cut, also known as the cabinetmaker’s rasp, which is used to rough-cut wood where no other tool will work. See Plate 6, Figure 3.

  The beginner can start his collection of files with the following: one flat bastard file, 12-inch; one half-round bastard file, 12-inch; one round bastard file, 10-inch; one mill file, 10-inch; one set of 5½ inch needle files; and one half-round wood rasp, 12-inch. Gradually, as finances permit and the need arises, others can be added.

  A Gasoline Torch is a handy source of heat, along with the alcohol lamp and the bunsen burner. A blacksmith’s forge is another source of heat. When the shop expands, an electric or gas furnace may become necessary eventually.

  A Hacksaw is illustrated in Figure 4, Plate 5. There are two types of hacksaw frames, adjustable and solid. With the adjustable type, the blade can be held in any one of four positions; with the solid frame type, the frame is not adjustable for length and therefore it is necessary to use a blade of the correct length. Hacksaws come in different sizes and shapes. The size is determined by the largest blade the frame will take; it may be anywhere from 8 inches to 16 inches, in even lengths. Care must be taken with the blades, for if they are allowed to bend they may break. The hacksaw, like the file, cuts only on the forward stroke; lift it clear when it is returned to the starting position, but do this without too much loss of energy by lifting it just clear of the work.

  A Hammer is shown in Figure 6, Plate 5. This is a special gunsmith hammer, of the correct shape and proportions for our work. It can be obtained in various weights from 3½ ounces up to 18 ounces. Several weights are desirable for the professional gunsmith, but a beginner can get along with a 7-ounce or 9-ounce hammer.

  A Lead Hammer for straightening barrels is shown in Figure “F”, Plate 27. This can be made in your own shop by pouring lead in a mould around a steel handle. Other soft hammers are made of metals such as babbitt, copper, soft brass, and even rawhide. The lead and babbitt hammers can be made solid or they can be made of some hard material with a core to receive the soft metal poured into the end. Copper and brass hammers can be made in the same manner. Still another soft hammer can be made by inserting a piece of round fiber in a brass tube of a suitable diameter and length, with some of the fiber projecting from each end of the tube.
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  PLATE 5. GUNSMITH TOOLS.

  Machinists’ Hammers include not only the soft hammers already mentioned, but also sledge hammers, riveting hammers, and the common machinist hammer. The latter is further divided into round peen, straight peen, and cross peen classes. Figure 2, Plate 9, shows the use of a hammer and a cold chisel for cutting steel. The face of the hammer is parallel with the chisel butt, not at an angle to it; the handle is grasped firmly, the arm is raised straight away from the chisel, and then brought down with a sharp, quick blow, striking fair and true, not at an angle.

  Magnifying Glass.—This is needed for trigger, action, hammer and other adjustments where you are working with small objects. By rigging a holder for the magnifying glass, you can examine your work and still have both arms free. A magnifying glass is shown on Plate 31.

  Mallet.—A wooden mallet, or one of the soft hammers previously described, is necessary for both metal and wood work.

  Matting Tools.—These tools are used to give a rather rough, interwoven, basket-like decoration to wood or metal. They are usually purchased from a jeweler’s supply house, but if you are handy with tools you can make a matting tool out of a ¼ inch square drill rod. Use a fine slitting file to cut sharp rows of teeth at right angles to each other, and evenly spaced. Harden this tool after the teeth are cut and draw the temper when the steel has a very deep straw color, as explained in the chapter on heat treatment.

  A Miter Box is an apparatus for guiding a saw at the proper angle. Many carpenters and cabinetmakers construct their own, but highly accurate ones, suitable for cutting angles carefully, can be purchased.

  Oilstones for trigger, hammer, and other small-part adjustments are shown on Plate 31. They are obtainable in a vast variety of shapes so that the proper shape can be selected to fit the part being worked. A large, ordinary oilstone, suitable for sharpening chisels, knives, etc., is shown in Figure 1, Plate 3, where it is being used for sharpening the points of dividers.

  The Truth About Surface-Coated Abrasives.—An abrasive is a substance used for wearing away by friction. Emery is an excellent example of an abrasive. There are only five abrasives in general use; these are Aluminum Oxide, Flint, Garnet, Silicon Carbide, and Turkish Emery, but these five abrasives are commonly marketed in the United States of America under more than forty-five different private trade names or “brands.” About one-fourth of the commercial abrasives are really Silicon Carbide, and nearly one-half are actually Aluminum Oxide, leaving about one-fourth of the commercial brands for the other three abrasives.

  Natural Stones.—The Arkansas stone is a natural stone composed of pure silica. It is probably the best sharpening tool available for engravers, watchmakers, dentists, surgeons, and others who use very fine-edged tools and instruments. The gunsmith uses the Arkansas hard stones (there are two grits, hard and soft) for giving the final finish to hardened surfaces, such as cutting tools, sears, triggers, reamers, etc. Either oil or water can be used with this stone.

  The Washita is a medium-priced natural oilstone used by carpenters and other woodworkers for giving a keen, lasting edge to their tools. The Lily White Washita is a better grade of the same natural stone; it cuts faster and gives a better edge but costs more. Either oil or water can be used with either of the Washita stones.

  The India, or Hindustan, is another coarser stone, but it should be used only with water, not with oil. The medium grade is used for the initial smoothing and cleaning, before using another stone for the final finish, on rifle sears, ejectors and sears on shotguns, small round stocker’s chisels, the inside of rifle bolts, the inside of bushings, barrel bands, and in other preliminary work.

  Planes.—The best plane for the gunsmith is a Block Plane, such as the one illustrated in Figure 1, Plate 4. It is 7 inches long, with a 1⅝ inch cutter, and a weight of about 1½ pounds. In addition, you will need a jack plane and a smooth plane. If you buy a plane that is not made by a well-known manufacturer, be sure that the parts are interchangeable with those of other manufacturers or you may have an “orphan” on your hand some day. This advice applies with equal force to the selection of many other tools.
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  PLATE 6. GUNSMITH TOOLS.

  Pliers are necessary for gunsmithing. Buy these tools as you need them, one or two at a time. Some of the types to be considered are: standard side cutting plier, long chain needle nose plier, end cutting nipper, woodworker’s pincer, short chain nose mechanic’s plier, curved needle nose plier, barrel and tube plier, diagonal cutting plier, etc. See Plate 6, Figure 1.

  Saws.—Plate 9, Figure 1, shows the gunstocker’s saw, the dovetail saw, the stockmaker’s saw, the stockshaper saw, and the inletting saw. In addition to these special saws, you will need an ordinary rip saw and an ordinary cross-cut saw.

  A Gunsmith’s Screw Chest is divided into milled compartments for the most popular screws, sights, small springs, firing pins, and other small parts. See Figure 7, Plate 6.

  Screwdrivers for gunsmiths are sold in sets of twelve different sizes and shapes, but be sure to buy the best quality because the cheap ones will break and spoil your work. You can well make a set of gunsmith’s screwdrivers yourself from octagon chisel steel. File the end to fit a screw, but without any taper to the end because a taper allows it to spring when under tension. Make a set with a different screwdriver for each size and shape of gunscrew you expect to encounter. See Plate 6.

  Scriber.—Plate 6, Figure 6. This is for measuring and marking.

  Soldering Tools are illustrated on Plate 24, and described in the chapter on soldering and brazing.

  The Sight Spanner is shown in Figure 1, Plate 7. It is fastened into a vise and used to hold very small parts, such as tiny pins, the front sight, etc.

  A Spray Gun for applying lacquer to a gunstock is shown on Plate 19, but it is important to remember two things about this illustration: First, we do not recommend the use of lacquer for a finish on a gunstock; second, the spray gun is used for applying lacquer but not for applying the oil finish that is described in connection with Plate 19.

  The Spring Spanner is illustrated in Figure 2, Plate 7. This is the adjustable type which costs about four times as much as the non-adjustable kind. Spanners serve as clamps in handling springs. The adjustable type can be used for the smallest pistol springs or the largest rifle or shotgun springs.
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  PLATE 7. GUNSMITH TOOLS.

  Taps and a Tap Wrench.—A tap is a tool for forming an internal screw. In Figure 2, Plate 8, are shown a machine tap and hand taps, while Figure 3 of the same plate shows a tap wrench.

  Templates or Templets are patterns, made when the same size and shape of work is to be repeated. Templets may also be gauges, such as depth gauges, radius gauges, etc., where the proper size and shape must be verified quickly and accurately. A third meaning is that of moulds, but this use of the term is not found in gunsmithing.

  Tongs are shown on Plate 25, for blacksmithing.

  Tweezers of various sizes and shapes are needed for picking up and handling small screws, springs, and other parts that are difficult to hold between the fingers.

  A Vise is indispensable. Plate 1; Plate 5, Figure 7; and Plate 31 show vises of the usual types. A Pin Vise is shown in Figure 9, Plate 5. A Barrel Vise or clamp block is shown in Figure 6, Plate 29. A Gunsmith’s Hand Vise is a little tool for working on small parts, springs, etc.

  A typical bench vise for the gunsmith should have the following among its characteristics: jaws made of tool steel, accurately machined and heat-treated; gripping surfaces machine-knurled; handles with ball ends made of one piece from cold rolled steel; a hardened steel washer under the screw head to prevent wear and end play; a base of the swivel type, but made to lock positively in any position; a forged steel lock bolt equipped with teeth which mash into the gear-like corrugations in the bench plate. The base should be flat and require no cutting into the bench top for fastening. The weight may vary from 12 to 30 pounds for the beginner, but the professional will want one weighing as much as 45 pounds.

  A Gunstocker’s Vise is a woodworking vise. It should be constructed along simple lines, simple, durable and reliable, with the fewest possible parts. There should be a heavy steel screw with a double fast round thread to provide positive action. The handle should be of hardwood; the jaws should be drilled for wood facings; the jaw size should be either 4 x 7 inches, or 4 x 10 inches, and the weight should be from 22 to 30 pounds. A quick-opening woodworking vise is shown in Figure 2, Plate 6.
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  PLATE 8. GUNSMITH TOOLS.

  Vise Jaws.—No matter how smooth they are, the jaws of a vise disfigure the work. To prevent this, it is usual to use false jaws such as vice blocks, lead jaws, brass jaws, copper jaws, babbitt metal jaws, and leather or paper-faced jaws. These can be purchased or you can make your own. Plate 8, Figure 5, shows a spanner with an angle jaw, and a wooden vise jaw. False jaws or jaw caps can be made of wood first, the wooden jaws can serve as patterns, and then molten metal can be poured into a mould. The faces of these metal jaws are filed smooth and flat.

  Still another method is to bend sheets of brass, lead, copper or some other soft metal around the jaws of the vise in shapes adapted to each job. See Plate 29.

  Vise blocks are usually made of wood and covered with some material softer than the work. For example, if a wooden stock is to be held, the blocks should be covered with felt, leather or paper, but if metal is to be held, then the blocks may be of soft metal. It is well to design a vise block with a U-shaped cut-out, the top of the cut-out made so that it will ride the slide for the movable jaw of the vise; the top edge of the vise block should be flush with or slightly above the jaws of the vise. In other words, make the vise block to fit the vise and handle the work. See Plate 29.

  Welding Tools are illustrated on Plate 26, and discussed in the chapter dealing with welding.

  Wrenches of various types are illustrated on Plate 29, such as the Monkey Wrench, the Billings Pipe Wrench, the Soft Jaw Wrench, and the V-Jaw Wrench. The same common-sense precaution followed in the use of a vise must be observed here. Be sure that the jaws of the wrench are covered with some substance softer than the material being worked, if you wish to avoid marring the work.
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  PLATE 9. TOOLS IN USE.


  
IV. Power Tools

  POWER tools are not necessities for the amateur gunsmith, but they enable him to turn out accurate work faster and more economically than he can do with hand tools. The professional gunsmith, and even the semiprofessional gunsmith, needs every help that he can obtain to lighten the burden of performing the monotonous tasks that unavoidably accompany the more pleasurable phases of his work.

  The drill press is probably the most valuable of all power tools owned by a gunsmith. It is used for drilling or sanding wood, bone, metal, plastics, or hard rubber. It is used for boring horn, mounting telescopic sights, doweling buffalo fore-end tips, drilling receivers for micrometer sights, routing and mortising wood, and for inletting rifle and shotgun stocks.

  A bench drill press is made to rest on a bench, while a floor drill press is mounted on a column which rests on the floor. The parts are the base; the vertical support called the column; the movable head, which carries the movable steel quill; the vertical steel spindle running on bearings in the quill; the chuck which is at the lower end of the spindle; an adjustable table for holding the work, with a lock lever to control it; the stepped pulley; a bracket fastened to the head; and a motor secured to the bracket. The motor recommended is one of ¼ or ⅓ horsepower, 1,740 revolutions per minute.

  Drill presses are customarily sold without a motor, although a motor can be acquired at the same time. We mention this because beginners sometimes fail to understand that the motor price is quoted separately. Bench drill presses for the amateur and semi-professional are ordinarily found in three grades. The lowest priced one is strong and stable; it is as accurate as the more expensive models, and although it is not intended for routing or shaping on a commercial basis, it is satisfactory for the occasional piece of work. Mortising cannot be performed on the typical low-priced drill press.

  The drill press in the intermediate price range should cost about 50 per cent more than the one in the bottom group. It will handle mortising, and can be used for routing or shaping on an industrial basis. It is somewhat lighter in weight and has less capacity than the machine in the higher priced group, but on the whole it will be quite satisfactory.

  The best of the three grades should cost about twice as much as the lowest grade. It is heavier and has more capacity than the intermediate type, but both the intermediate and the top quality machines should have a 6-spline spindle, which reduces vibration; and four ball bearings, two of which are in the quill, one above the pulley and one below the pulley.

  The usual attachments for the drill press are a mortising attachment, a collet chuck for holding bits, a hold-down and guide, a threaded adapter for shaping cutters, a ¼ inch bit, a ½ inch bit, a ¼ inch hollow chisel, a ⅜ inch hollow chisel, and a ½ inch hollow chisel.

  The bench grinder, run by a motor of from ¼ to ⅓ H.P., is needed for sharpening tools, working down rough metal, fitting recoil pads, buffing, polishing, cleaning, grinding and many other important operations of the gunsmith’s shop. A typical grinder within the reach of the amateur has a ⅓ H.P. motor, 3,450 R.P.M., 110 volts, A.C., 60 cycles; with two grinding wheels, 6 inches in diameter, ¾ inch wide. Guards mounted over the grinding wheels permit the operator to handle his work easily, watch it through windows in the guards, and at the same time avoid personal injury. The bearings are the grease-sealed type. Both the motor and the bearings are almost entirely protected from dirt and dust.

  The grinder wheels can be removed and hardwood discs substituted. These discs may be covered with sandpaper, felt, muslin, canton flannel, chamois, buckskin, leather, sheepskin, emery paper, or any other cleaning, surfacing, polishing or grinding material. Likewise, wire wheels can be substituted for either or both of the grinding wheels.

  The belt and disc surfacer, also called a sander, performs many of the jobs that are ordinarily done on the bench grinder, but it also permits the sanding and polishing of flat surfaces. It is especially useful in fitting recoil pads. It is true that the lathe, shaper, drill press, or almost any other power tool having a rotating spindle or a shaft can be used for sanding and polishing, but the belt and disc surfacer does the job better and easier, since it is designed and constructed especially for sanding and polishing. The stationary belt sander has a sanding belt running over rubber-covered wheels which are held in line by steel rods fastened to a cast-iron base. On the other hand, there is another type, called a portable belt sander, that is pushed over the work instead of bringing the work to the machine, as is done with the stationary sander.

  The jig saw, operated by a ¼ H.P. or a ½ H.P. motor, is used for cutting out silhouette designs of all kinds, butt plates, targets, shotgun fore-ends, pistol grips, and other nonmetallic objects. It should be able to cut wood nearly 3 inches thick and metal up to ¼ inch thick. Special blades are provided for cutting solid wood, veneers, plywood, moulded plastics, celluloid, fiber, bone, hard rubber, and various metals. The power should come from a direct-drive motor, mounted as part of the unit. Where two or more speeds are possible, finger-tip control of speed, together with an adjustable blade tensioner and other control features, enable the gunsmith to perform with more safety and efficiency.

  The band saw, operated by a ⅓ H.P., 1,740 R.P.M., motor, is used for cutting gunstocks roughly to shape from either planks or rough blanks, for shortening gunstocks, and for all similar operations where curves and contours must be cut on a larger and heavier scale than is possible with a jig saw. In addition to the woodworking type, which is the one usually seen in a gunsmith’s shop, there is a metalworking band saw. The latter is belted to a countershaft driven by a motor in order to reduce the speed. It can be used to cut aluminum, bronze, iron, soft steel, and various other materials.

  The circular saw is used to rip lumber, that is, to saw it lengthwise, with the grain; to cross-cut lumber, that is, to saw it across the grain; to saw metals; and to groove, rabbet, and tenon lumber. It is by no means an essential power tool for the amateur or intermediate gunsmith, but like other tools for general wood and metal working, it has its place in the professional shop. The saw may be of the 7-, 8-, or 10-inch size, and the motor may be either ¼ or ⅓ H.P., depending upon the amount of heavy work that is being turned out.

  The jointer or planer is another power tool that you can get along without in the beginning, but it is needed where gunsmithing is on a production basis as distinguished from incidental repair work. The planer, as most men remember, is a power tool for smoothing the surfaces of boards; when it is small and intended principally for smoothing the edges of stock so that the edges will fit together neatly, and for smoothing narrow boards, it is called a jointer. In use, the board is fed along so that it comes in contact with the rapidly rotating cutter head of the tool; blades in the cutter head plane the board smooth, as a hand plane would do, but more accurately, swiftly, and easily. Like other power tools, it is operated by either a ¼ or a ½ H.P. motor. If it planes stock up to 4 inches wide and ¼ inch deep with one cut, or if it planes 6 inches in width and ½ inch deep, it is satisfactory for the usual gunsmith’s shop. Besides planing, the jointer can be used for making mouldings, beveling, rabbeting, taper cutting, and chamfering.
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