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  A sporting Springfield .30 ’06 fitted with modern telescopic sight and restocked by the owner to suit his own ideas. A first-class job in every respect, yet there are hundreds of self-taught amateurs who can do equally well at such custom gunsmithing.
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EDITOR’S NOTE
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  PERRY D. FRAZER’S

  ELEMENTARY GUNSMITHING
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  by Dr. Jim Casada

  In the years from 1926 to 1954, Thomas Garvine Samworth’s Small-Arms Technical Publishing Company produced a total of forty-three books by thirty-one different authors. The press also published four booklets and two prints. One of the full-length works was a two-volume effort (Townsend Whelen’s Small Arms Design and Ballistics), and three were reprints (Arthur C. Gould’s Modern American Pistols and Revolvers and Modern American Rifles, along with The Gunsmith’s Manual by J.P. Stelle and William B. Harrison). This is an impressive record for what was always a one-man operation, with Samworth doing all the editing, arranging for the works to be printed, handling sales and distribution, and keeping track of royalties.

  Even more impressive is the fact that Samworth managed—by dint of his character, production of good books, forthright honesty, and exceptional knowledge of the subject matter covered—to cultivate an extraordinary stable of authors. Names such as Townsend Whelen, Elmer Keith, John “Pondoro” Taylor, E. C. Crossman, Henry Edwards Davis, and C. S. Landis remain standards, despite the passage of more than half a century, in their various fields of writing.

  Perry D. Frazer was not nearly so well known, at least in literary circles, as the aforementioned authors. Yet from the standpoint of useful knowledge, it would have been difficult to find someone more suitable to write the book being reprinted here, Elementary Gunsmithing. Samworth’s promotional material for the volume went to the heart of the matter: “Who is better qualified to guide the beginner into the intricacies of guncraftsmanship than a professional gunsmith with more than 50 years’ practical experience at the workbench? Yep, we think so too, and Perry D. Frazer turned out a masterful work on this most difficult subject.”

  It is likely that Samworth envisioned two types of audience for the book. His promotional leaflet mentions it as a “first book buy for youngsters” along with suggesting that the work would appeal to “any person just becoming interested and enthused in firearms. Whether this interest is fired by the individual taking up the love of firearms as a hobby or whether he wishes to go a step farther and make it a part of full-time business, he can get a solid foundation of the fundamentals of gunsmithing in this volume.” My personal observations of perhaps a score of copies of this book over the years suggest that “Mr. Sam” was eminently successful in his goal of making this a “working” title. Far more often than not the dust jacket is missing. Similarly, the first printing, with its pebble-grain leatherette, invariably shows cracking and flaking along the spine and hinge. This is less a product of fragility than of long and loving use.

  The first printing of the first edition (1938) is readily distinguishable from a Samworth printing that took place in 1946. The binding of the 1946 printing is different, with dark blue buckram being used instead of leatherette, and the location for the Small-Arms Technical Publishing Company has been changed from Onslow County, North Carolina, to Plantersville, South Carolina. In addition to these two Samworth printings, the book was reprinted (as was the case with many Samworth titles) by the Stackpole Company. There were two Stackpole printings, in 1953 and again in 1958. This spread of four printings over the course of a full two decades attests to the book’s enduring appeal.

  Other than the somewhat sketchy information available in Samworth promotionals, I have not been able to find much biographical data on Frazer. He contributed a single article, “Scope Sight Target,” to the February 1940 issue of The American Rifleman magazine, but no other evidence of literary endeavor has come to light. In all likelihood Samworth knew or knew of Frazer through his many contacts in the world of guns. Samworth had worked for several years as an editor with the National Rifle Association, and he carried on extensive correspondence with individuals interested in all aspects of guns—hunting, precision shooting, ballistics, gunsmithing, and more. Another possibility is that one of the other gunsmithing writers in the Samworth stable brought Frazer to his attention. More than a dozen books bearing the Small-Arms Technical Publishing Company imprint dealt with some aspect of gunsmithing, and eventually four other volumes—Clyde Baker’s Modern Gunsmithing, Roy F. Dunlap’s Gunsmithing, Walter Howe’s Professional Gunsmithing, and W. F. Vickery’s Advanced Gunsmithing—would constitute what might at first glance seem to be directly competitive printings.

  Such is not the case though. All of these gunsmithing works are more advanced, and at the time Elementary Gunsmithing first appeared, only Baker’s Modern Gunsmithing was available. According to Brian Smith in his important reference work on the Samworth imprints, Samworth Books: A Descriptive Bibliography, the book “was commissioned by Samworth to fill the vacancy in his product line for a ‘low end’ inexpensive book on gunsmithing for the beginner.” Published in 1938, just as the worst of the Great Depression was past, it cost only two dollars. The book includes plenty of diagrams and other illustrative material, and the intention of both the author and publisher was to offer a text that would allow someone with nothing more than ordinary hand tools to perform basic gunsmithing work.

  In this regard, Brian Smith rates the book quite highly, saying, “One would ordinarily not expect too much of such a work [but] Elementary Gunsmithing does have its share of useful tips and information.” Similarly, W. F. Vickery thought well of the book. He recommended it as a companion work to his effort, and it seems clear that Samworth envisioned the two as being complementary.

  These days Elementary Gunsmithing might initially be viewed as a period piece of little contemporary use. Yet its attention to fundamentals, along with the clarity of the prose (probably as much a result of Samworth’s editing as of Frazer’s skills), gives it an enduring practicality. It also serves as a useful reference guide to the evolution of gunsmithing, and like any Samworth imprint the work is solid from informational and technical perspectives.

  Jim Casada

  ROCK HILL, SOUTH CAROLINA


  
FOREWORD


  When we discussed this book for the first time, the publisher gave me free rein to write at some length a book that any young man might use as a guide in making and repairing firearms equipment; work to be done without the help of machine tools—at small expense at first. So far as has seemed practical I have followed this idea, though in places I could not well avoid mentioning processes that must of necessity involve some use of a device to spin round work—not necessarily a lathe or a drill-press, but something a bit more versatile than a hand-drill; for there are drilling, reaming, polishing and other work that cannot well be done in the hands alone. I have tried to justify this divergence by the fact that a small lathe may be picked up for a song, almost or any boy can rig up a foot-treadle and fly-wheel to spin devices held in the chuck of a cheap polishing-head, which, for many small jobs, will do very well in the lack of a good lathe.

  In these machine days the growing boy looks forward with pessimism to the possibility of getting into some work through which he may advance. He may get a job in a motorcar or airplane factory, and become an expert in slamming small parts to and from a conveyor belt; but after he has been there awhile, he cannot say he is a finished mechanic, or that his future is assured. He may believe there is no field for one who devotes a lot of time to learning to work on such things as guns and rifles with simple hand tools. He will be wrong, as I will try to show in these pages. There is always work for the man who is an expert with a file—and pages might be written showing the various things it is possible to make with a vise and a file and very few other tools. Of course one who works at a given thing for any length of time will “accumulate tools,” which, once acquired, will last a lifetime, if they are good; so this matter of tools will take care of itself in time, and the expense can be distributed over weeks or years, making the cost of each one a very small item.

  The firearms turned out by the factories today are almost the last word in elegance of form and perfection of mechanisms; but do not tell me that there is nothing more that may be done to make them still better, since they were made to suit the average over-the-counter buyer, and the expert, who knows very definitely what his gun must be like when it is ready for use, may not be able to make the changes he has in mind, but is willing to pay well to have this done by a good workman in wood and steel.

  And so I feel justified in telling the young man who likes working at a bench that he may start with a vise and three files and develop a real honest-to-goodness profession, hang out his shingle, and earn as he learns, as the old saying goes. There is no disgrace in working with the hands. If one makes a living at it, that is about all the average man can do, and it will keep you busy, once you have interested the right clientele and satisfied the sportsmen of your town that you can do good work.

  Let me point with pride to the gunsmiths I have watched and wondered at, then tried to emulate: George C. Schoyen and Axel W. Peterson, who came here from far Northwestern Europe, learned our language and showed us what graduate apprentices of old-world gunshops could do at the bench; Harry M. Pope, who started in a very small way and became one of the best barrel-makers in modern times; Otto Niedner, who grew tired of working in machine shops for other people, and is now a famous riflemaker; Frank Nowicki, (deceased) who could do more with a common file than any other man I have ever known; the late Carlos Gove, who made and shot his own muzzle-loading rifles, one of the best weighing forty-nine pounds with its full-length telescope sight; and dozens of other fine workmen whose names are familiar to all of us. They all turned a simple trade into a well-paying profession. Any boy at all handy with tools can at least follow in their footsteps and work into a good honest line of endeavor.

  When all is said, there is the sheer fascination of working in wood and metal that every gunsmith thoroughly enjoys. I have made split-cane fly rods, tinkered with cameras, worked on cedar canoes, but gun work “gets one,” sooner or later, and I know of nothing more satisfactory than turning out gunstocks for customers who appreciate one’s best efforts. There is something about building up a gun or a rifle that warms the cockles of one’s heart. Nothing else I can think of equals the satisfaction one feels when he has finished a piece of work that is flawless. And as you grow into the work, you will feel that you are mastering something you will never grow tired of or forget—something no one can take away from you.

  THE AUTHOR.

  Ridgewood, N. J., April, 1938.


  
Chapter One


  
STARTING IN BUSINESSLIKE FASHION.

  Assuming that you have a more or less roomy and comfortable place in which to work; that you have a substantial bench, a vise and a few simple but good tools, before you start work sit down and do some thinking. Write down some of your thoughts, and put them under several headings, something like this:

  
    Policy and Declaration of Intentions: I am starting in with what I hope will be my life work. If I am compelled, in order to make wages as I go along, to fix locks and sharpen lawnmowers, until I can afford to devote all my time to altering and repairing firearms, I will do this, but if my first job is to make a key, I will make a good one, being sure that my customer will tell his friends what a nice key I have made for him, and they, too, may bring in something for me to fix. I will not cater to this class of customers right along, and will eventually refuse their work, but as it will be my policy to earn as I learn, I will have to work out of rather than into this sort of thing until I can consider my business as established.

    Until I can build up a bank account of my own, I will not buy anything on credit, but will do without, for the time, things I cannot buy for cash. With this reservation: If or when I have enough work to justify it, and I feel that I can work to better advantage with a good lathe or drillpress, I may buy one or both on the time-payment plan tool manufacturers urge prospective customers to take advantage of. With a year or more to pay for a $100.00 article, there may be wisdom in this installment plan, even though I will have to pay a 6% premium on the privilege, knowing that buying for cash saves one the customary 2% cash discount.

    This venture of mine is not just a temporary tinkering job, but an institution. In time I will acquire a clientele of the sort of men I wish to attract, and doing good work will be my best advertisement.

    As I go along I will determine approximately what my time is worth to me, and will charge for it accordingly, say at so much per hour, but will increase this as I gain skill, until every job will pay me well. My physician does not charge me $3.00 for a visit because he devotes $3.00 worth of his time to it, but because that fee must be credited to the time he has devoted to acquiring the skill and knowledge he has to work with. He, and I, too, must charge for overhead, money and time invested, though it is not my intention to clutter my books with accounts I can never collect, as the doctor does—or as so many of them are compelled to do.

    As I progress, I will inevitably come to know customers who will insist on keeping an open account with me, and it may be good business to fall into their ways of doing things, but cash-on-delivery will be the best policy, and I will try to make casual customers respect it.

    Borrowing and Loaning Tools: If I have a prospective job that will call for tools I do not at the time possess, I will refuse it, for I will not borrow tools of any sort to work with. Per contra, I will not loan a good tool to any person, be he a member of my family or a neighbor. I will put a memorandum card in my cap, with this legend on it, in heavy black letters, where I can see it, and act accordingly. It will speak for itself, and save me from embarrassing situations:

    
      No Free Repair Work.

      No Tools Loaned.

    

    Promising and Producing: I will not take in a job and promise that it will be finished at a given time, unless I am sure I can take it up and finish it on time. I will not follow the practice of so many old-time gunsmiths, of promising a job “right away,” when I have other work that must be done first. There is nothing that will drive customers away so surely as to be put off from day to day. Every job should be put on a mental conveyor-belt, to be delivered in the order of its receipt.

    I will inevitably have customers of the simon-pure crank variety. I will not poke fun at what I may know to be fool notions, but will humor them, if suggesting something sensible will have no effect. Many of these men have been sneered at by the letter-writers for the big factories, who tell them that the factory can do any inventing that may be needed, and drive them to men like myself—men willing to concede that no man is a fool until he has given concrete proof that he really is one.

    I am naturally fond of shooting and experimenting with firearms, and as I can afford the time and expense, I will take part in the activities of shooting organizations in my neighborhood. There I will meet the experts, get their views, learn what they want, and in time they may come to know me better, and turn some of their work over to me.

    ****

  

  This matter of loaning tools is a thing that must be stopped before it is started—if you will forgive the bull. You will leave your shop unlocked now and then, of course, and your worst enemy may come in as a privileged friend and ask to use your pet carborundum grinder on his axe or hatchet, leaving the tool cockeyed or chipped, to be put in shape again by you at a time when you are busy with other things. Or he may carry away some tool you will need very badly before he is out of sight. If you ask him what you are supposed to do in a case like this, he may laugh and say that that is a problem you can solve yourself when the occasion arises—but he will keep your tool for ten days, or probably return it only when you go for it.

  Order. Another thing you should keep in your mental book is Order. Establish a place for every article you use right along, and when a job is finished, put every tool where it belongs, sweep off your bench, and start the next job with plenty of elbow room. There is nothing worse than a bench heaped with tools, metal and wood scraps, and dust. Gun smiths are notoriously careless along these lines, but there is simply no excuse for it. One of these men, who tossed tools aside as he went along, when asked how he could find them again, replied that that did not bother him, but if someone else used a tool and dropped it where used, he, the gunsmith, would probably never find it.

  Gunsmiths who are often asked to do some minor repairs for which they have not the heart to make any charge will appreciate the late George Schoyen’s favorite joke. When asked, “How much, George?” he would reply, “Oh, $4.00 will be enough for that job; it did not take long.” “But, George,” the surprised tight-wad would sputter. “Oh, well,” George would say, as if a pound of flesh were being asked for, “I’ll make it up some other time.” Better have a minimum charge, and stick to it.


  
Chapter Two

  
MODELS, TEXTBOOKS AND REFERENCE WORKS.

  There are books that you will want, as you go along, but these should be purchased as the real need for them arises. It is assumed that you have a fair knowledge of the various types of guns and rifles, and have handled them and examined their mechanisms. This is an important part of your education. Never neglect an opportunity to inspect all the firearms you may see in stores and at tournaments and club shoots. By visiting museums and the homes of collectors of ancient and modern firearms, you will see fine examples of what our daddies used in their target practice and in the wars they took part in, if any.

  Do not turn up your nose at flintlocks and Kentuckies, which seem outrageously clumsy and awkward now, accustomed as we are to the handsome guns and rifles the factories and private makers are turning out in all their beauty of blued steel and selected walnut. It is probable that your great grandfather took just as much pride in his long pea-shooter as you do now in your pet Stevens or Winchester. And if the opportunity is offered, ask to shoot some of these old guns—you may be called on to doctor their ailments yourself some day.

  Make a collection of cartridge cases, adding to it as opportunities are offered; then, when some particular cartridge is mentioned, you will be able to show a specimen to a customer and explain its merits. Obtain, if possible, one new cartridge from every lot of ammunition you may have access to, at shoots. It will, in a way, serve as a guide and. a die very many times in your work. Shotgun cartridges you can inspect by slicing a piece off one side, then paste around one of them a slip of cellophane. This will prevent the contents from spilling, but will give you an inside view of what special or regular loads look like, their wadding, etc.

  Start your rifle-cartridge collection with a new .30 ’06 government cartridge. It is a sort of standard for comparison, for it is the service cartridge; it will fit the chamber of any service rifle and all factory and special rifles of that calibre. Later on you may be called on to work on rifles of this calibre, and then you can see how your specimen cartridge fits the chamber of each one—for this cartridge is made to fit the smallest chamber as well as the largest one that it may be shot in, hence it is made with sufficient tolerance so that it will not stick in a tight chamber nor wabble about too much in a loose one. If you shoot it yourself in a pet rifle, and will try the micrometer caliper on both the new cartridge and the fired one, you will ascertain just how much the case expands in the chamber of that particular rifle, and will decide right there that that case, expanded slightly in your own rifle, will be gas-tight and work beautifully in it when the case is filled with your pet load of powder and a well-fitting bullet. This will give you a lesson in reloading, too—for if you are observant, you will learn that loads carefully prepared by an expert may prove more accurate than other loads that are made up to suit the mill-run of shooters, for either target or hunting, and which may not be the very best thing obtainable for one or the other, and especially those in which the bullets are crimped in the cases.

  Send a dime to the Government Printing Office, in Washington, and ask for a copy of The Handbook of the Rifle. In it you will find every detail that has been ascertained by the experts in the arsenals and on the target ranges concerning the Service Springfield rifle. Read the book carefully, for it contains exhaustive descriptions of every pin and screw and spring used in fabricating this wonderful piece of wood and metal.

  Add to your collection all sorts of bullets of every calibre. They are interesting in themselves, and are also useful in helping a customer to select a suitable rifle for either target practice or hunting. For example, he may ponder long and carefully over a 7 mm or a .270 rifle, but if you can show him the very slight difference, possibly that may aid him. And in the spring, search for bullets behind the butts on rifle ranges. Lead bullets do not break up so readily as the jacketed ones, and now and then you may find almost perfect specimens; that is, those showing the land marks distinctly, and the shape in which the powder charge left the flat base. A bullet that fits a rifle should, if picked up unmarred, show a base almost as free from whiskers as one that has been pushed through the same barrel with a rod.

  Send to all the arms and accessories companies for catalogues, and study these carefully. Some firms issue to the trade component-parts catalogues, and these you should ask for every year. In these days of interchangeable parts it does not pay to make by hand a part you can obtain by return mail if sent for, and all parts of every model are illustrated, so one may order by number. This applies to most foreign-made firearms, too, for in the large centers replacement parts are stocked by agents. Mauser receivers, for example, are always in demand, especially the short receivers that are adapted to the making up of rifles with special barrels for smaller cartridges than the German army rifle cartridge. Not that they are better than our Springfield, Remington or Winchester Models 54 or 70, but every man has his favorite, and it is not for the young gunsmith to argue the merits of a certain article when the customer has already made up his mind as to what he wants.

  Let your friends call you a catalogue fiend, if that pleases them, but get the catalogues. Some of them are worth preserving. You will notice in the exchange advertisements in magazines like The American Rifleman that these old booklets have a real value. As an illustration, a Sharps catalogue, dated 1876, sold recently for $15.00, and you may never get a copy at any price. Old catalogues often help one puzzle out the intricacies of obsolete actions. I still remember the first time I dismounted a Winchester carbine. I had horse sense enough to place the parts in order on a table, but when an old cow-waddy came along and asked me if I ever expected to get half the parts back again, I was stumped for the time being. They were, however, quite simple. The old Winchester single-shot rifle puzzled many an amateur gunsmith until, by long trial and error, he found that the breechblock would only submit to a peculiar partial assemblage before one could replace all the parts. And I saw one of the officials of that company fail to replace those parts until a by-stander took them in hand and manipulated them until they slid back easily. The bolt assembly of some rifles, simple though it may be to one familiar with it, does not readily respond to the efforts of the beginner, who tries to work with his hands only, whereas the assembler had special jiggers for holding springs, etc., and could put the thing together in two shakes in the dark.


  
Chapter Three


  
THE SHOP AND ITS EQUIPMENT.

  The young gunsmith’s shop may be any convenient size that will accommodate a good work bench, that may be heated comfortably in winter and be well ventilated at all times. It should have plenty of light, and this should come preferably from the left hand. One can work in cramped quarters, but he must have good light.

  The Work Bench. Of course the bench one is to use is of first importance. There are all sorts of so-called boys’ work benches. Forget about that. Build one instead. Have it exactly as you think it should be for your particular needs. Its size will be important, so do not cramp that feature. One likes to have plenty of space to spread out on. Make it twelve feet long, if possible, and three planks wide—say thirty inches. And have the planks good and thick, so it will be solid and strong, and so that, as the surfaces of the planks become worn and rough, they may be turned bottoms up or ends for ends, or the front planks be put at the back—any way to keep the surfaces as smooth as may be.

  Build the supports from 2 x 4-inch planks, and secure their backs to the wall, for you will want a bench that will not shake or sway, no matter what sort of work you may be doing; so brace the frame in all directions, using bolts, lag-screws or heavy nails, and fasten the legs securely to the floor. Attach the top planks with long finishing nails, sink these well down, and putty the holes, to prevent the possibility that a nail may work up above the surface and mar a stock or a barrel that may be laid on the bench.
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  Figure 1. Albert H. Leigh’s suggestion for a simple work bench; and a long self-locking clamp used in clamping stocks to actions and tips to forearms.

  Albert H. Leigh’s design for a bench you may see in Figure 1. The back-board gives space for tool-clips handy to the vise, and the trough, lower at least by the thickness of the front planks, will keep chips and tools away from the working front, and these may be cleared out at the end of the day.

  Face the bench with a ten-inch board; then, as you find need for them, saw sections out of this plank and put in small drawers, readily made from odd boxes. The locked-corner cases shotgun cartridges come in are fine for making drawers. Smooth off the ends and put knobs or regular drawerpulls on them. As you progress you will buy a lot of valuable small articles, such as taps and dies, drift-pins, center-punches, gauges, etc., and these should be separated, each sort in a shallow paper box, handy to see and pick out as needed. And they will be right under your hands as you work.

  Shelves? Of course. One cannot have too many, for they are great space utilizers, and getting into the habit of putting away one’s tools when a job is completed will prevent cluttering the bench with them. Place on the lower shelves those tools that will be used most often, with the higher shelves for materials and parts. Get a number of discarded cigar boxes or small paper boxes, and put in them nails, screws, brads, bolts and nuts, rivets, tacks, washers and such things; small files in one box, larger ones laid flat on a shelf, not touching one another; pliers, wrenches, hammers near at hand, abrasives in other boxes; bottles and jars for various compounds. If there is available wall space, drive some nails there, for saws, braces, hand drills, spoke-shaves, large calipers, etc.

  The All-important Vise. Now for a good vise. Your bench should be three feet high, to be handy for all sorts of work. The common wood-worker’s vise may appeal to you, but not to me, as it is too low for most of the work one will do on guns and rifles. A sturdy iron vise with steel jaws, standing about eight inches high, will bring your work almost breast high as you stand. On long jobs this does not involve bending over very much; that is a thing always to be avoided, for it is neither comfortable nor healthful. The vise must be provided with smooth leather or felt slip-on jaws, anyway, for most of your work on guns; sheet brass and sheet lead jaws will be needed too, for certain kinds of work. Splurge on this one item, as your vise will be your best friend for many years to come, if it is a good one. By all means buy a swivel vise; and, if you can afford the extra cost, select one with swivel jaws, too, so you may adjust it readily to hold any object that is tapered, curved, or odd shaped, as for example, the grip of a gun. If space is too much restricted, mount the vise on one end of a two-foot 2 x 8-inch plank, the other end of the plank bolted to the top of the bench, so the whole thing may be turned entirely around, out of your way when you are working on something that need not be secured in the vise. While this method of fastening a vise is less steady than when it is bolted to the bench, for light work the arm carrying the vise may be turned in various directions, even at right angles to the bench—supported with a length of plank placed underneath.

  A still better plan is to mount the vise on a pedestal—a three-foot-high stand made from several pieces of 2 x 4-inch planks, with a base made fast to the floor-beams with lag-screws. Especially when you are shaping up a stock, or checking one, using vise or cradle pivoted on a pedestal, you can walk entirely around your work without shifting it continually. This is quite a feature in getting the best possible light on your work. The ideal arrangement is to have one solid pedestal for the vise and another one for the checking cradle, both within reach of your most-needed tools. Figures 2 and 3 illustrate some handy wrinkles for shop equipment. M and P show thin wood pieces best used in holding stock blanks in the vise, their cutout lower ends straddling the vise-bar so they will not drop out when the vise is opened. Cut another set of thicker boards, glue thick leather or felt around the tops, then connect the two pieces with a strip of thinner leather or fabricoid, so the set may be lifted out as a unit. (See S, Fig. 3.)
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  Figure 2. A, Parker swivel-base vise. B, parallel-jaw gunsmith’s clamp. C, outside caliper. D, Billings parallel-jaw hand vise. E, Billings hand vise. F, clamp for attaching this vise to a bench. G, old-type gunsmith’s hand vise. H, pin vise.

  In making a new stock from a blank, using the old stock as a pattern to which you will refer frequently, make a stand like R in Fig. 3 from two pieces of soft wood, the grooved top lined with felt. Place this beside the vise, with the old stock lying in the crotch, any side up, right alongside your work. This saves hunting around for your pattern every time you must refer to it. You may prefer thick felt padding for your slip-in jaws, but this is prone to pick up scraps of metal that will mar a stock set in the vise. Soft leather will not do this so readily.

  Small Vises and Clamps. In working on a small part that must be turned about frequently, a hand vise is indicated. There is the old-fashioned gunsmith’s hinged vise pictured in G, Fig. 2, I use one of these a lot, but prefer the better one, E. This may be held in the hand, or set in its holder, clamped to the bench, and swiveled. The parallel-jaw vise (D) is equally handy for some work, like holding a long piece of drillrod for threading or filing, or a sear or trigger for stoning. This is a Billings tool. The same firm makes the combination set E and F. A pin vise (H) may be used for holding small drills, scribers, and, when slipped into a wooden handle, will hold tiny reamers and needle files. I often use one in a lathe or drillpress, to hold drills too small for the fixed chuck.

  In the dime store you can purchase C-clamps in small sizes. One of these, capacity about an inch, can be used in countless places where a larger clamp would be in your way; but as this type clamp has an insecure swivel on one end, and this end is prone to slip when least expected, it is not so good for holding scope-blocks, for example, while holes are being bored and tapped. For work of this character parallel-jaw clamps like the Starrett set (B, Fig. 2) are almost indispensable. The members are about two inches long. C shows an outside caliper that is used a great deal in stock work. The one I use has arms eight inches long, but these may be opened fourteen inches. After a measurement is taken with it, the caliper is placed on a rule and the exact figures taken from that.
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