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Foreword

“Gunsmith.” Just the word itself brings to mind images of the Hawken Brothers, in St. Louis, hand-building the rifles that would dominate the Great Plains, or the old-school gunsmiths, such as my friend the late American Rifleman field editor Russ Carpenter. Russ was one of those guys who could do or fix anything that involved a gun. From the time he made a new extractor from scratch for my well-worn L.C. Smith or the odd hammer spring he made for Rifleman editor Pete Dickey’s Robin Hood revolver, he personified the old-school gunsmith. (Russ’ time on that spring probably exceeded the gun’s value by a factor of ten, by the way.) He could be cranky, he could be brusque, but he could also be jovial and share his incredible knowledge and skill gladly—and he always did the job right or he wouldn’t do it. I can think of no higher praise for someone who makes their living with guns than another saying, “He’s a really good gunsmith.”

What about the “new school” of gunsmiths? There are dozens of excellent gunsmithing courses that turn out thousands of qualified gunsmiths every year, yet it seems harder to find a “really good” one. They’re out there, and most do great work, but they never seem to be anywhere near me when something happens that I can’t fix.

There has also been another evolution in gunsmithing that’s on the rise. And that’s the home gunsmith. It turns out that working on your own guns is, well, pretty fun. And more and more shooters are giving it a try. Just look at the pages of the Brownells or Midway catalogs and you will instantly realize that even if every professional gunsmith in the country was spending money like a drunken sailor, there’s no way they could support such a wide range of items as presented in those catalogs. So, who’s buying this stuff? Guys like you and me.

American Rifleman readers reflect the heart and soul of the American shooting and hunting community. It used to be that the average guy getting the Rifleman either had a lathe in his basement or a distinguished marksman’s badge on the wall. Almost every issue in the 1950s had a story about sporterizing a military rifle or rechambering one to a different caliber. As time has gone by, NRA’s role and membership have changed. Now NRA is nearly four million members strong, and while there are still a lot of guys with lathes in their basements, many others don’t have them. That doesn’t mean they are not interested in working on their own guns, just that the tools or skills of the traditional gunsmith are beyond their reach.

When it came to bringing that home-gunsmithing type of story back to American Rifleman, the guy I went to, without hesitation, was field editor Bryce M. Towsley. I’ve worked with Bryce for more than 10 years and I am pleased to count Bryce as a dear friend, good for a good two-hour conversation on just about any aspect of guns, shooting or hunting. The thing I enjoy most about Bryce, be it in his writing or tales of hunting camps from Alaska to Africa, is his enthusiasm for all aspects of firearms. From bullet performance to bedding a rifle stock, his energy and passion for the subject rings throughout his text. You’d have a hard time finding a guy who enjoys guns—and home gunsmithing—more than Bryce.

In addition, Bryce offers the reader his excellent photography. I can’t count the times I’ve tried to figure out exactly how to do something in my well-worn copy of Walther J. Howe’s Modern Gunsmithing, thinking that a photo or two might have helped me avoid ruining a piece of metal or wood. Bryce has done a superb job of describing the process—be it fixing an inexpensive injection-molded stock or chambering a bolt-action rifle—in a clear, step-by-step manner backed up with excellent photos that show you how to do it.

That’s why I think this book is so important. In one place, you can find a host of projects that you can do yourself. Even if you are not interested in anything more than putting on a new scope, Bryce’s insights and helpful tips make me wish he had done this book 15 years ago when I was trying to figure out a lot of this stuff for myself.

Bryce has learned gunsmithing by actually doing it and is not afraid to ask for help. He might try something for himself and realize it’s not going well. Then he will go to the right guy for help. He asked Mark Bansner for help on chambering a rifle and, thanks to Mark’s instructions, Bryce was able to chamber his rifle without having to recut the threads or start over.

Another thing you can count on with Bryce is that if says he did it, he really did. Whether it’s shooting too many groups from the bench with a .458 Winchester Magnum rifle or botching a bedding job, he will tell you not only the truth, but what he learned from it. He might be opinionated about things—and you may not agree with him—but you never have to doubt his sincerity or veracity. Bryce Towsley is a “gun guy” through and through, and that’s who this book is written to entertain and inform, other “gun guys.”




Mark A. Keefe IV

Editor-in-Chief American Rifleman





Introduction
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I knew it would be trouble when the music man called a meeting. The guy was from another town, one that was about twenty miles from us, but back then it might as well have been on Mars for all I knew. His meeting was to be held in the tiny cafeteria of our small-town elementary school on a Friday night. The teacher said that attendance was mandatory and I was mad. That was supposed to be my time, not theirs.

It turned out that the school was starting a band. (It was a convenient thing for the “music guy” who would act as music teacher and bandleader because he owned the store where we would all buy our instruments.) At that news, my buddies and I tried to make it to the back door unnoticed, but parents have a sixth sense about that sort of thing and we got ambushed.

When it came my turn to pick an instrument, the music guy was pushing too hard for the clarinet (my guess was he had an overstock), so partly out of stubbornness and partly because I thought playing the clarinet was too sissy, I insisted on the trumpet.

I tried, but I could never understand any of it. I love music, I listen to it constantly and I marvel at the magic it inspires, but how it is created is a vast mystery to me. My wife and daughter, who both have musical talent, talk about “sharp” or “flat” notes or which “key” something is in, but to my ear, it all sounds the same. I enjoy and recognize good music, but when it comes to the specifics, I honestly can’t tell the difference. Apparently, in learning to play the trumpet it’s important that you can.

It wasn’t long before I wanted to quit and nothing could change my mind. I begged, I pleaded, I fought, I screamed, pouted and I even ran away. Then my dad offered me a deal. “Stick with this for a year and I’ll give you a .22 rifle.”

That’s all it took. When it was daylight out and I wasn’t corralled into playing that devil’s instrument, I was shooting. My uncle Frank was overseas with the military and he had loaned me his .22 rifle. I was doing all I could to wear it out before he got home, but the most important mission in my young life was to get a rifle of my own. Clearly, my dad understood that.

I kept my end of the deal, more or less. I stayed with the band; I played in the concerts, marched in the parades and attended all my lessons. I even endured most of the assigned practice hours and made an honest effort to make it work. At the end of the year, I called the note due. Dad kept his end of the deal, too, and gave me his rifle. I realize now that with a factory worker’s income and five kids to raise, it was probably because there was not enough money for a new gun, but that point was lost on me at the time. His rifle was better than any new gun. It was the one I had coveted for years, the one I begged to be allowed to shoot and the one I stared at through the glass doors of his tiny gun cabinet for hours.

I was delirious. Life was good. No, it was great. It was perfect. I had a rifle to call my own and I could finally quit the Sisyphus-like quest of trying to master the impossible. I put down the trumpet, picked up the rifle and never looked back.

The rifle was a Marlin Model 80E, bolt action. It fed from a clip, had a receiver mounted peep sight and it was the best .22 rifle ever made. Even today I’ll fight any man who would dispute that claim. My life from that point on was consumed with finding ways to make enough money for ammo and then shooting the ammo I bought. The general store in town sold ammo back then, even to kids. It simply never occurred to anybody that there was any reason not to. I can’t remember exactly how much it cost for a box of shells, but I do recall that longs were about a dime less than long rifles so that’s what I used when I was paying the tab. My mother would always put a few boxes in my stocking at Christmas and one in my candy basket on Easter and she always sprung for the top-shelf Long Rifle ammo, which I horded to use only for “serious hunting.”

My buddies and I were in the woods every afternoon as soon as the misery of school finally ended. On the weekends and during summer vacation we made “expeditions” where we hiked for miles on the back roads and woods trails. We explored old farms and abandoned buildings, sometimes spending the night in them or in the shelters along the Long Trail (part of the Appalachian Trail system). We always carried lots of canned beans and our .22 rifles.

I lived in town and so getting to any woods meant a walk. I simply took my rifle and carried it to where I had to go. Nobody thought much about it, a kid walking down the sidewalk with a rifle was just part of small-town life back then. On the days when I planned to ride the school bus home with one of my buddies who lived in the country, I just brought the gun to school and had a teacher keep it until the bell rang. Then it went on the bus with me. Things have changed a bit since then.

We hunted woodchucks in the summer and squirrels and rabbits in the fall and winter. In the spring we would walk the banks of Otter Creek for miles hunting for muskrats. On the weekends we could sometimes talk my mother into getting up at dawn and driving the truck with Dad’s old johnboat in the back to a spot miles upstream. Then we would spend the day floating home and hunting muskrats. We would skin them, stretch their hides, sell them for about a buck apiece and spend the money on more ammo.

When hunting season was closed, we just rambled the woods with our rifles, shooting at just about anything we could find. Pine cones, apples, rocks, old cans, sparrows and to be perfectly honest, far too many chipmunks. While I do regret the chipmunks, it truly was a great way to grow up.

That rifle taught me a lot about shooting, about the awesome power over life inherent to any gun, and about responsibility. It also inspired my hidden gunsmithing talents and probably set me on the path to writing this book. One of the first things I did was to refinish the stock with a complicated and time-consuming process that my grandfather explained to me and which even today I can recite by rote. It was a process better suited to an expensive rifle with fine walnut, not a kid’s .22, but to me they were one and the same. It took the rifle out of commission for a couple of months, so I planned the project for when the snow was deep and the only hunting was for rabbits in front of the dogs. I was using Uncle Frank’s bolt-action 16-gauge shotgun for that, so I could spare the rifle’s downtime. The Marlin has a surprisingly good piece of walnut and I just assumed that it looked so good when I finished because of the process and, of course, my gunsmithing talents. I didn’t know about wood quality back then and when my buddies tried the same thing on their cheap single-shot rifles, I ridiculed them for doing it wrong. It never occurred to any of us that the lesser wood on their rifles was the main culprit.

I can also remember a couple of crisis moments. The magazine is made from stamped sheet metal and as I was loading it one day, it flew apart in my hands. There was no fixing it and I was devastated. That Saturday morning my mother drove me the ten miles of narrow country roads to the only “big” sporting goods store for miles. It puzzles me today, but seemed quite sensible at the time that they actually had a magazine in stock to fit this rifle. Mom loaned me the money to buy it and I was back in business.

Some months later I was out squirrel hunting with my buddies when I discovered that the peep sight had broken. Most of it was missing and no amount of searching could turn it up. That night Dad took the rifle and me to my grandfather’s and explained the problem. Gunsmoke was on the television and Gramp rarely missed an episode in that show’s long run and would not tolerate an interruption. So we left the rifle and went home. Late the next day Gramp called and, as was his way on the telephone, said to me, “come get your rifle” and then hung up.

I walked to his house and found the gun standing in the living room corner with a brand-new Lyman receiver sight. I didn’t have any money to pay for the sight and I guess he knew that. “I happened to have one in a drawer that was a perfect fit. Just help me with some firewood this winter and we’ll call it even,” was all he said when I asked how much it cost. But I knew he had probably driven to the sporting goods store that morning and bought the sight.

Today, I make my living writing about guns and hunting and while I live just up the road from the town where I grew up, I have traveled a long way. I have been lucky to live the life I dreamed about back then and looking back it’s clear that this rifle was important in what I have become.

That .22 rifle set me out on the path that led to writing this book. It was the start of a life filled with guns, hunting, shooting and adventure. While it was a rocky road to get here, I am now earning my living doing what I love most in life. Not many men can claim that, and I can trace it all back to that Marlin .22 rifle. A lot of guns have come and gone over the years and my collection has expanded quite a bit from that first rifle. I haven’t shot the Marlin much in recent times, but I keep it in the vault with the others as a reminder of the past and as a connection to my roots. I don’t know what the future will bring, but often late at night when I am in a dark and brooding mood I think that it won’t be good for people like me. But there is one solid truth I know. Nobody can ever take that .22 rifle away from me.
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Chapter 1

The Gunsmith’s Shop


Exterior of the new workshop.


[image: e9781616080778_i0008.jpg]



One of my whitetail hunting buddies has something he calls the “Jennifer Lopez Syndrome” that he brings up every time somebody talks about how they want to shoot a Boone and Crockett buck.

“I want to date J-Lo too,” he says. “I am a man and she is a woman and we both live on planet Earth. All the elements are in place, so theoretically it could happen. But, it’s got about the same chance of success as you do shooting a Boone and Crockett whitetail.”

I feel the same way about my gunsmith shop. I would love a 5,000 square-foot shop that’s fully equipped with a CNC mill, a big lathe, a surface grinder and all the other latest cutting-edge machinery. It could happen, but like Boone and Crockett whitetails and other fantasies, it’s not likely. I am a hobby gunsmith, I spend money at this, not earn income. Justifying a shop like that, I would have to win the lottery or marry a rich movie star. Since I don’t buy lottery tickets and I am quite satisfied with the wife I have, I guess I’ll make do.

Actually, my new shop is a huge improvement. For many years I had a little corner of my basement to work in. I had one small bench with a path through the clutter to get to it. It was so crowded that some of my power tools were set up in an unheated storage shed out in back of the house. In the winter I had to wade through waist-deep snow to use them with frozen fingers. Other power tools had to take turns on my bench. When I was finished with one, I would remove it to make room for something else. It got pretty frustrating but, looking back, I did a lot of gun work under those conditions, so I guess I can’t buy the argument that “I don’t have enough room to work on guns.” Anybody has who is not homeless has enough room, that’s why they call it “kitchen table gunsmithing.”

Back in my single days I lived for a few years in a mobile home. (Yes, it’s true; I did a stint as “trailer park trash!”) The spare bedroom was smaller than most walk-in closets, but I had a reloading and hobby gunsmithing shop set up in there. It wasn’t ideal, but I managed to complete a lot of projects. I paid a lot of entry fees to shooting matches with trigger and tuning jobs on handguns, all done in that cramped and campy space with the puke green shag carpet. Compared to that room, my corner in the basement was a step up in the world. And from that perspective, my new shop is a glimpse of heaven.

My point is you can work on guns just about anyplace, just that “some’s better than others.” Don’t let a lack of space keep you from tinkering on your guns, simply get creative. But, keep the florist’s phone number on speed dial. You are going to need it if you get bedding compound on your wife’s kitchen floor!

Don’t bother asking why I know that.


Setting Up Shop


Interior of workshop, note the bank of fluorescent lights.
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We all need a place to work and I certainly can’t define where yours will be. But, I can speak to setting up a shop like the one I just built, which is just about right for a serious hobby gunsmith. Most people will be working in the basement or garage, which will be similar. But anybody, even the guy working on the kitchen table, can find something in here that will apply to the space they have. You can do as I once did and keep your tools and materials in toolboxes that can be stored off-site and brought out when you have a project going on. That works well for a kitchen table approach and it sure keeps things easy to find. The key is to adapt, improvise and make do.

Obviously, you can’t buy everything at once so don’t expect a complete shop right out of the gate. You will find that over time you will buy the tools you need for the specific job each time you start a new project and before you know it, you have a pretty well stocked shop.

This section covers the general use tools, the ones that should be in your shop because they are used often and will be needed for a wide range of projects. I think of these as “shop tools” because they belong in every well-equipped shop. Each project may have further specialty tools and they will be identified in those chapters dealing with the jobs they are used for.

My new place is actually a two-car garage that I had built in the back yard. It measures 24 feet by 28 feet and has two stories. The upstairs is shelving and storage for tools, ammunition and reloading components. The downstairs has a cement floor. It is insulated, finished with drywall and heated. It’s fast becoming my favorite place and I love the time I spend out there working on guns. But, I have only been working in it for less than year as I write this. For decades I made do with something much smaller and more crowded. This is heaven, that was reality, and I understand them both.


 LIGHTING • Ideally, any work area should be well lighted. I buy inexpensive four-foot florescent shop lights and hang them everywhere as supplemental lighting to the banks of incandescent lights on the ceiling. All my benches have these hanging over them, as do all the power tools.

I also keep a flashlight handy for peering into actions and looking for dropped parts.


 BENCH • A bench can mean many things. Your wife might call yours “the dinner table,” but if so, clearly she is not into gunsmithing. However, it’s a good idea to have a bench to work on that doesn’t include a centerpiece or place settings. It’s a pain in the neck to pick up and move in the middle of glass bedding a stock, just because the in-laws are coming over for dinner, or some other equally frivolous reason.

The workbench should be the right height for working while standing up. For me that is 36 or 37 inches. If you wish to sit, you can use an adjustable stool. If the bench is any higher, a stool doesn’t work well. About 25 to 30 inches wide is good. Length is as long as you can comfortably fit, but at least four feet, with eight feet better. I have three benches in the shop and the one I gravitate to most often is 36 inches high, 27 inches wide and eight feet long. It has a shelf underneath and a smooth, painted top.

Any bench should be rugged and heavy. This is particularly true if you are going to have a vise or a barrel vise attached to it. You cannot build a bench too heavy. The heavier it is, the more stable it will be. It should also have a smooth top rather than planking, as small parts have a way of falling through the cracks. If you have a plank top, laminate a piece of one-inch plywood to it. That gives a better top and adds some weight. The best way is to glue it with construction glue and to screw it down every six inches. Send the screws up from the bottom if possible, so they don’t show from the top. If that’s not possible, put the screws in from the top and countersink the holes. Then fill them with Acraglas Gel. Sand it all smooth after the Acraglas Gel sets.

The last bench I made was for handloading, but the requirements are about the same. I used one-inch plywood and doubled it to create a two-inch-thick top. I coated the pieces with construction glue and used a screw every six inches. When the glue hardened, I squared the edges with a skill saw. I built a simple box frame from 2x6 lumber and used 4x4 timbers for the legs. I added a shelf on the bottom with one-inch plywood. The bench is so heavy that we moved it in two pieces, the frame and the top and then put them together on-site. But, it’s a good design for a workbench or a reloading bench. Materials are relatively inexpensive and the construction is easy for anybody with basic tools and skills.

The other alternative is to buy a commercial workbench. I have a couple and they are fine for light work. Neither of mine is rugged enough to mount any kind of a vise on, though.

Finish the bench top with paint or polyurethane so that spilled oil or solvent will wipe up without soaking in and staining the wood.


 STORAGE • You need plenty of storage in the form of shelves, drawers and cabinets. Those chests with multiple plastic drawers that are sold at the home supply store are very handy for small parts and tools. You can never have too many of them.


THIS IS A GOOD HEIGHT FOR A WORKBENCH.
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1. Materials to build a bench. 2-4. Assembling the bench. 5. Using a skill saw to square the edges after gluing two pieces of plywood together to form the top of the bench.
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Pegboard is wonderful stuff. Hang it anyplace you have room and it will provide shelving and hangers for all kinds of tools and materials. There are hangers available for just about anything you can imagine.

I recommend at least one tightly sealed storage cabinet to keep things out of the dust and dirt that permeates all through any well-used shop. Also, include a few very strong shelf units for the heavy stuff. What you add depends a great deal on how much room you have and your budget, but I doubt you can ever have too much storage space.

You will also need a good toolbox. It not only will keep your tools protected, but it ensures that they have a place where they belong, which makes it much easier to keep track of them. Some delicate tools like micrometers or reamers should be kept in a closed toolbox and protected from contact with other tools that might damage them.


 VISE • Every workbench should have a vise. You can get by with a small clamp-on vise that can be set up and removed on a temporary basis, but the best situation is a medium size, permanently mounted vise. About a four- to six-inch jaw size is good. The vise should be on a heavy and rugged bench so it has a strong foundation. Locate it on a corner so it’s not in the way, but is easy to access when you do need it. Reinforce the bench top from underneath when you mount the vise.

Most vises will also have a flat section on the rear that will serve as a light duty anvil. Buy a set of magnetic soft jaws for the vise. These simply snap into place and will prevent marring any parts you are working on. They are inexpensive and incredibly useful. I picked mine up at Home Depot for about $15.00. The old standby is leather jaws. They work well, too, and Brownells still sells them.

Forester Products has a small vise they call the “Swiv-O-Ling Vise.” It has a head that will rotate a full 360° and tilt up to 28° from the vertical. This small vise is very handy for working on small parts. Because it swivels in just about every direction, you can put the work exactly where you want it. I find it useful for stoning trigger parts and similar detail work.
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Bench vise with magnetic soft jaws.
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Using a Forester Products Swiv-O-Ling Vise to hold a trigger sear for stoning.
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Brownells Fixed-Blade Gunsmith’s Master Set screwdrivers (left to right), Magna-Tip 58 bit Master Super-Set Plus screwdrivers and the 12-In-1 Precision Miniature Screwdriver Set (front).




SCREWDRIVERS • Almost all gun work will require screwdrivers and it is extremely important that the proper screwdriver be used, both in design and fit. Never use a standard screwdriver on a gun. Most screwdrivers sold in hardware, home or auto supply stores have tapered sides. This allows them to fit a wide variety of screw slot sizes and it also adds strength. But they are a horrible choice for working on guns and they should never be used. The reason is that a tapered screwdriver will cam against the taper as you apply pressure and cause the screwdriver to ride up out of the slot, which will cause it to go skidding off and gouging anything in its path. It may be your hand, which will likely heal. Or it could leave an ugly gouge in the gun, which is forever. Either way it is guaranteed to ruin the screw, probably making it difficult to remove without drilling, and certainly unsightly. The pressure exerted by a screwdriver is amazing when it’s applied to a very small surface. A tapered blade in a straight-sided slot contacts the screw only at the top of the slot. The forces applied to such a small contact area are enough to move the steel and cause the edges of the slot to round and strip.

A screwdriver must fit exactly in the slot of the screw it is being used on, both in thickness and in the width of the screw. I cannot stress the importance of this enough. The sides of the blade should be either hollow ground or with both sides parallel. A hollow-ground screwdriver will apply pressure to the bottom of the screw slot, rather than at the top as a tapered screwdriver does. This actually helps to “lock” the screwdriver into the screw as opposed to tying to cam it out of the slot like a tapered screwdriver will. A parallel side screwdriver will apply force for the entire depth of the screw slot, which distributes the force over a much larger surface area than a tapered screwdriver. A screwdriver that fits properly will fill the slot and have little slop and the maximum amount of contact surface inside the slot to distribute the forces being applied.

A properly fitting screwdriver will fill the width of the screw slot, which applies more leverage by moving the forces out to the very edges of the screwhead. This is a simple principle of leverage. With all else equal, it’s much easier to turn a large wheel than it is a small wheel. There is little point in having a large wheel to allow more leverage and then only turning it from the halfway point which is closer to the axis and has less leverage. It turns easier when the force is applied to the outside radius, which is the farthest point from the axis. Think of the screwhead as the wheel that turns the screw. If your screwdriver only fills half the “wheel,” you lose leverage. But if it fills the entire slot, it is turning from the full diameter of the “wheel” and is utilizing all the leverage possible.
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Working on guns will require specialized screwdrivers. There are kits available from a lot of different suppliers. These are from Chapman, Brownells, Midway and Lyman.
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Tapered standard screwdriver on right and parallel straight side gunsmith’s screwdriver on left.




In days past, gunsmiths spent hours filing the blades on screwdrivers until they fit perfectly. Today we have better options. Simply buy one or more of the many different screwdriver sets available that are designed for gun work. Some are fixed blade, but the most economical are the sets that use detachable bits with a single handle. This also allows you to have bits for Torx head, Phillips head and Allen head screws.

Lyman has one called the Magdriver. It features six hollow-ground bits and one 3/32 hex bit that all store in the handle. Extra tips including Phillips and Torx designs are available. A magnetic hex tip allows easy changing of the tips. It’s very handy for a range bag as well as on the workbench. They also have several models with more tips that are designed for shop uses.

Pachmayr, which is owned by Lyman, has a set of 10 fixed-blade screwdrivers designed specifically for gunsmiths. Each screwdriver has a rubber coated handle and a magnetized tip that is parallel ground. They are sided to fit Colt, Smith & Wesson, Ruger pistols and revolver screws as well as Torx for all scope rings and bases. A plastic stand is included that will mount on the bench or wall.

Chapman has a kit that includes a screwdriver handle, an extension and a ratchet handle. The #9600 also includes 14 hollow-ground bits, one .050 hex and two Phillips head tips. The #8900 has the same handles, 12 hollow-ground bits, 2 Phillips and 10 hex heads. There are also several extra heads that can be added.

Brownells has a huge variety of choices for screwdrivers, including the Chapman kits. In fixed-blade screwdrivers, the best is likely the Fixed-Blade Gunsmith’s Screwdrivers, which can be bought individually or in one of several sets. Their Fixed-Blade Gunsmith’s Screwdriver Super Master Set might be the crown jewel of gunsmithing screwdrivers. It’s a bit pricey, but worth the money if you are serious about this.
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Brownells Fixed-Blade Gunsmith’s Master Set screwdrivers.




Brownells also offers several interchangeable magnetic tip screwdriver kits over a wide price range. Mine is the top of the line 58 bit Master Super Set. It includes two handles, one long and one short, 44 assorted hollow-ground tips, 10 Allen head tips, three Phillips head tips and a ⅛-inch square tip for some Remington butt plates. I added the four-piece Torx head bits as an extra. This is certainly one of the most complete kits available anywhere and at a cost far less than it would be for this many individual screwdrivers. It has been on my workbench for many years now and I don’t recall a single problem or the need to replace any of the tips. That’s a strong statement because these screwdrivers walk a fine line. If they are heat treated too much, they become brittle and will break, but too little heat treat and they will twist under pressure. At least on my set, Brownells got it exactly right. My only complaint is there are no Torx head tips included. But they can be added for just a few dollars more.

Midway USA sells the Wheeler Engineering Deluxe Screwdriver Set. This is a newer product and I have been using one for a few months now. It seems to be a very complete screwdriver kit. Wheeler’s engineers measured the screws on over 100 modern and antique firearms to make sure that they offered bits for every situation. There are 54 hollow-ground flat bits that range in size from .120” x .020” to .360” x .070”. That includes doubles in the thinnest sizes, because even the best will break now and then when they are this small.

The set also includes a complete selection of Phillips, Allen and Torx bits. There are 17 “specialty bits” that are included in the “professional” set. The set comes with two handles. The first is a regular size handle that’s good for most jobs, and the second is a slimmer, shorter “Close Quarters” handle that is good for finesse work with smaller bits. It’s all in a plastic case.

B-Square has a kit with 26 hardened steel bits in Phillips, Slotted, Hex, Torx, and Posi-Drive. There are no doubt many more screwdriver kits on the market, but these are what I have used and like.

You will also need a set of small “jeweler’s” screwdrivers for some of the more delicate work you will encounter. Again, I turned to Brownells for their 12-IN-1 Precision Miniature Screwdriver set. Finally, you will need a selection of “hardware” type screwdrivers. A long, thin, shank #2 Phillips head screwdriver is handy for removing recoil pads. Pick one that has a round shank and is polished and chrome plated. You want to be as smooth as possible to reduce the possibility of tearing the rubber in the pad. Also you will need a long (about 12 inches) and fairly large flat blade screwdriver to reach into the butt of shotguns and some rifles to remove the screw that holds the buttstock on. There are specialty screwdrivers on the market for this, but a high quality hardware store type will work fine for most guns.

Another screwdriver that I have found useful is a big wide tip that I filed a notch in for removing overtightened nuts on Weaver Tip Off scope mount rings. The screw often extends out past the bottom of the slot and prevents the screwdriver from seating fully. The slot allows the screw to extend into the screwdriver so it can seat in the bottom of the slot. The big handle provides plenty of power to remove the nut, no matter how tight it was put it on.


 FILES • Every gunsmith is going to need a selection of files and the ability to use them. The first you can buy, the second you must earn. The European gunmakers are said to test their students by asking them to make a perfect one-inch cube of steel with nothing more than a file. “Simple enough,” I figured when I first read about it years ago. Then I tried it. After several attempts I concluded that success is elusive (at least for me) and secondary to teaching an aspiring gunsmith about using a file. It sounds easy in concept, but keeping all the sides even, parallel and square on this cube makes mastering Rubik’s Cube look like kindergarten work. However, during any attempts you will learn a lot about how to use a file. Which may well be the point of it all.

Files have teeth that extend as continuous rows across the face at an angle. Files with rows of teeth going in one direction are called mill files. Files with rows going in both directions are called double-cut or flat files. Mill files generally provide smoother finishes than double-cut files and are more useful for gun work. The closer the rows are to each other, the finer the cut of the file in use. Coarse files are called bastard files. Medium files are called second-cut files. Fine files are called smooth files. Good files are expensive, so you will build your collection over time. For starting out, you will probably want at least one eight-inch mill file in smooth cut and another perhaps slightly larger, 10-inch in second-cut. A few more basic files you probably need include a round and a half-round in eight-inch smooth. Also a triangle file, six- or eight-inch. For working on dovetails, the best file is a 60° Standard Slot file designed for this work. This file has parallel sides rather than tapered, but with only one side with cutting teeth. The other two sides are “safe,” which means they do not have teeth. The file can be used to widen dovetail slots in gun barrels without danger of inadvertently deepening the slot or damaging the edge not being worked on, because only one side cuts. As a parallel file, you have absolute control over the angle of the dovetail, which is all but impossible with tapered triangle files. This file should be in every gunsmith’s shop.



BROWNELLS STARTER FILE SET
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Not sure how to get started? Once again, Brownells to the rescue. They offer what they call a “Starter File Set,” which includes the following:

1. Needle File Set (fine)

2.3 Square Bent 60° File

3.60° Sight Base File

4.4” Barrette File (#1 cut)

5.8” Half-Round File (smooth cut)

6.8” Mill File (smooth cut)

7.8” Hand File (smooth cut)

8.6” Pillar File (#2 cut)

9.8” Extra Narrow Pillar File (#2 cut)

10.4” Very Extra Narrow Pillar File (#2 cut)

11.Six-pack File Chalk

12.Double Face File Card

13.3 Needle File Handles

14.2 Adjustable File Handles
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Draw file shown with a single cut mill file.
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Mill or single cut (left) and double cut or flat file.
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Surform tools
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Chalking a file.
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Using a file card.






If you are doing much stock work, you will add a few wood rasps, which are closely related to files. The teeth are different and they are definitely not interchangeable with files. Get one in each shape: flat, round and half-round. Also consider a couple of Stanley Surform tools, which are sort of files. These are fast cutting wood rasps with replaceable blades. They are inexpensive and are handy for stock work where you need to remove material in a hurry.

You will also need a set of small “needle” files which are used in tight or small locations and for delicate work. Guns are full of tight and small locations, so they will see a lot of use. As you progress with your gun work, you will discover that you need many more size, shape and cuts of files, but these will get you started.

Always use an appropriate file handle whenever you use any size or shape file. File handles lessen hand and arm fatigue and give you more control of the file for more consistent, even cutting strokes which will improve the look, accuracy and final result of your work. File handles help you hold the file more securely and protect your hand from accidental injury caused by sharp, exposed file tangs. The tapered end of a file is made to fit in a handle, but it serves very well as a spear. All it takes is one slip and you have the file impaled in your hand. While a file handle makes the file easier to control and reduces hand fatigue, its most important function might be that it also keeps you from bleeding all over the guns.

To use a file, hold the handle in one hand and grasp the front of the file with the other hand. This allows more control over the pressure, direction and the angle of the cut. Check after every couple of strokes to make sure you are cutting what you want to cut and where you want to cut it.

When you get a new file, clean it with a solvent degreaser to remove any traces of preservative oil applied by the manufacturer. If oil or grease is left on the file, it will cause metal chips removed during filing to stick or lodge between the file teeth (this is known as “pinning”). Pinning inhibits the cutting effectiveness of the file and the pieces can score or scratch the surface of whatever you are working on.

After degreasing the file, rub file chalk into the teeth. The chalk collects between the teeth and helps prevent metal chips from sticking and building up on the file. To apply file chalk, simply rake the chalk back and forth along the face of the file. One or two strokes will apply sufficient chalk.

Never pull a file backward across the work piece, unless you want a useless and dull file. Push forward to cut, then lift the file clear of the work piece on the return stroke. Files cut on the forward stroke only. Maintaining pressure and pulling the files backward will roll the sharp edges of the file teeth and dull the file. Also be careful about what you use a file on; filing hardened or plated metal will also quickly dull your files.

A file card is a double-sided brush with fine nylon bristles on one side and bent steel bristles on the other. (Some also have short, stiff steel bristles on one side only.) This is a tool that is specially made to clean filing residue from between the file teeth. Use the file card frequently while working to keep the file teeth clean and clear of chips. Keeping the file teeth clean will enhance the cutting efficiency and smoothness of the cut. Thoroughly clean your files with the file card after every use and re-chalk after every cleaning and before putting them away.

Files should be stored so they never contact or touch one another. Files are very hard and very brittle. Contact between files can lead to chipped, broken or damaged teeth. Do not dump files together in a toolbox or drawer as that can dull or damage them. (I will plead guilty to this and speak from experience.) Wrap them in a shop rag to protect them and always protect a file from rusting. It’s a good idea to make individual “sheaths” of cardboard for your files if they are to be stored in a toolbox. Given proper care, files will last for many years and provide excellent service. I have some that I have owned since the 1970s and they are still working fine. I have a few others that my wife’s grandfather gave me that I suspect are older than I am. He was a tool and die maker so they saw a lot of use before I got them. They are worn and showing their age, but still working. Kind of like me.
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Spyderco ceramic bench stone and ceramic file set.
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Stones from Norton and Brownells. The white stones are natural Arkansas stone or man-made ceramic; the darker stones are man-made India stones.





A good rule of thumb to follow anytime you are cutting or filing anything on a gun is to remember that you can always remove material from any part. But, replacing material after you screw up and remove something you did not intend to remove is extremely difficult and often impossible. Always pay attention, work slowly and look more than you file. Check your work from several angles. Often you think you are doing a great job when viewing the work from one angle as you file away, but when you see it from another viewpoint it becomes obvious that the file is cutting more in one location than another. That’s one of the biggest challenges in making a cube with a file. The tendency is to file in something other than a square, flat plane. Pressure and stroke change as you move the file and a file has no conscience; it simply cuts what it is directed to cut.


 STONES • Any gunsmith has got to have “stones.” Not in the wise guy sense, although that helps the first time you start any new project, but abrasive stones. Much of gunsmithing is detail work and the stones are used for polishing and shaping metal parts. For that, you need a selection of different sizes, shapes and grits. There are several different types of stones that you can use. The first are natural stones. Most are silicon quartz which are mined in Arkansas and are usually called an Arkansas stone. One good feature of these is they tend to polish as they sharpen and for edged tools they remove less metal than man-made stones when sharpening.

These stones are mined from the earth and processed. There are several grades, but no true industrywide set standard. Norton may well be the largest supplier of abrasive stones and they use their own grading system for natural stones. They are as follows. Norton Soft Arkansas; this is an extra fine stone, but is still the coarsest grained of the Arkansas stones. Next is the Norton Hard Arkansas. They rate this as “superfine” but state that it’s less dense than a hard Arkansas stone. Finally, they have a Norton Hard Translucent Arkansas. This stone is rated Ultrafine and is used for the finest finish and would be a good choice for trigger work and the like where polishing critical areas is the task.
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Air compressor




Next are man-made stones. Norton calls their aluminum oxide stones “India stone.” They have very hard and smooth cutting edges for close tolerance and are the best choice for most gun work other than polishing. They are usually orange in color and are offered in coarse, medium or fine and a wide variety of shapes and sizes.

Silicon carbide stones are also man made and they are a fast cutting stone, but do not give as nice a finish as the aluminum oxide stones. Silicon carbide stones are fine for removing material or sharpening tools, but not for polishing parts. Usually they are used in a bench stone. Again, they are offered in coarse, medium and fine.

Finally, there are ceramic stones. These are also man made and are less expensive than natural stones. They can produce a very fine finish and are very precise. They resist wear and retain their precise angles and shape well. Ceramic stones do not require oil during use as the other man-made and natural stones do and can be used dry or with water. This makes cleanup easier. When they glaze over, they can be cleaned with scrubbing powder and water.

Water stones are man-made stones used primarily for sharpening woodworking tools. They are named this because they use water rather than oil and so reduce the risk of staining a fine wood stock with oil transferred from a stone by the tools. They are soft and wear out fast. They often require “dressing” to keep them flat. If you are working with fine walnut stocks, a water stone that is dedicated to sharpening your carving tools is a very good idea.

Stones are like a lot of other tools in that you will find that they accumulate over the years. But to start with, you will need a good bench stone, preferably a double-sided one that has fine grit on one side and medium on the other. These are available from any hardware store. You will also need a selection of small Arkansas, ceramic and India stones in several grits and shapes. These are sometimes called stone files and are used in a lot of work in guns. Brownells has several kits to choose from and Norton has an excellent stone file kit that includes both natural and man-made stones.

Spyderco has a wide selection of ceramic stones including bench stones in three grits. They also have ceramic stone files, including a kit that has four stones, round, square, triangular and slip. They are housed in a leather pouch and are excellent for gun work.


 AIR COMPRESSOR • It won’t be long before you realize that you need an air compressor. It’s used to blow dirt or solvent out of parts and mechanisms, to run power tools, for sandblasting, cleanup of dust and dirt and for spraying coatings. You will use it for a thousand other things as well, everything from blowing up your kid’s bicycle tires to cleaning the dust out of your air conditioner when you get it out of winter storage.

I remember the air compressor my grandfather had in his garage when I was growing up. It was huge, noisy, nasty, dirty and a little scary. It was a complicated-looking contraption with lots of giant gears, spinning wheels and flopping belts. The beast filled a small room and probably cost as much as a car when it was new, which was well before my father was born. Today you can buy one that does everything that one did, but with less noise and commotion for about $300. (Although, they are still noisy!) One man can easily wheel it around and even load it in a pickup truck. I bought mine as a closeout on a floor model and got it for less than $200.

Make sure that the tank has enough volume for spraying and sandblasting applications, 25 to 30 gallons is good, 15 gallons might be adequate. Make sure it has at least 150 psi. Add a line filter to make sure the air is clean and free of water.


 BELT AND DISK SANDER • It might be a toss-up between this and the drill press being the most valuable power tool in your shop. My sander has an eight-inch disk and a two-inch vertical belt. It will sand, shape, grind and sharpen. It will work metal as well as wood. I use it for everything from reshaping triggers to installing recoil pads. I recommend that you make this one of your first power tool purchases.


 DRILL PRESS • I worked for years with just a hand-held drill. Then one year, my wife bought me a drill press for Father’s Day and I couldn’t understand how I ever survived without one. I use it for drilling, polishing, shaping and light milling (with a special vise). I have even used it as a makeshift arbor press to reassemble a double barrel shotgun.

In that circumstance, I needed a way to compress the hammer and its extremely stiff spring so that I could insert the hammer pivot pin. I needed to do this because I was dumb enough to dry-fire my old and much loved Lefever double barrel shotgun after cleaning it. When the right barrel snapped I heard the firing pin break, sending a fragment rattling out the bore. Just finding a new firing pin for that old shotgun was quite a challenge, but that was only the warmup for what was ahead.
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Drill press
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Bench-mounted belt and disk sander




This was one of those projects where I thought I knew what I was doing when I decided to take everything apart. But when I pushed the hammer pivot pin out and parts and pieces went flying across the bench and scattered around the room, I knew I was in trouble. I tried to put it all back together, but Superman could not have compressed that spring by hand.

To do this required that the hammer be in place while you pressed on the hammer to compress the spring. The part of the hammer that was available for pushing was a radius and it was hard to find a place to press that was in alignment with the spring. The spring had to be compressed a long distance, and as the spring compressed and the hammer moved, it shifted the angle. Because of the radius, that would cause the relationship of the contact with whatever was pushing and the centerline of the spring to change. The force would suddenly be off center and something would slip and let loose. Parts would suddenly fly off to hide in my cluttered shop.

After about fifty tries, I knew I was in trouble. After about a hundred, I had skinned knuckles, a bad attitude and a wild look in my eyes. I also punched in the guts and panicked, “what the hell have I done now” feeling that every hobby gunsmith is going to experience every now and then. (A hint: When it happens, stop and go do something else for a while to calm down. You can probably fix it, but panic is not the route to an acceptable outcome. It will wait, so give it a day. Go fishing, wash the dishes for your wife or do anything except try to fix your blunder. Drinking works for me.)
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Nathan Towsley uses a cordless electric drill to install shelf brackets over the workbench.




When I decided to tackle it again a few days later, I called everybody I knew to ask what to do. After I explained the problem, most laughed hysterically and responded by saying, “What the hell did you do that for?” Nobody knew how to put the damn thing back together.

But one of the Brownells’ “Gunsmithing Kinks” books (there are five volumes of the “Kinks” books and each is filled with lots of tips for the gunsmith) had a little blurb about using your drill press as an arbor press by raising the table against the part. That got me to thinking. I clamped the shotgun’s action in a vise and clamped the vise to the drill press table. Then I ground the short leg of a large Allen wrench to fit the contour of the hammer. I clamped the long end of the wrench in the drill chuck. I lined it all up so that the Allen wrench was pushing on the hammer and then I raised the drill press table with the crank to compress the spring. It took a couple of tries to get the angle just right, but after that it worked perfectly.

Ten minutes later I had my shotgun back together.

Of course, I got stupid and got to thinking whether there was a left and right to the hammers and if I had them in correctly. So, I took the shotgun apart again. Turns out that I had it right the first time. It also turns out that my idea about the drill press actually working was not a fluke and the gun went back together again with no major problems. Take my drill press away from me? Only when you pry it from my cold, dead hands!


 HAND-HELD CORDLESS DRILL • These are not a replacement for a drill press, but rather a supplement to one. Actually, they are an entirely different tool and while there is some overlap, they serve a different function. I would like to see you building shelves in your shop using sheet rock screws and installing them with a drill press!

The new hand-held, rechargeable, cordless drills have all but replaced the old electric drills of the past. These variable speed, adjustable torque drills are not just for making holes. They also will turn screws, grind or polish parts and even mix you a drink if you are so inclined. Every shop should have one. Get the 18-volt model rather than the cheaper 12-volt. It will be more powerful and the battery will last longer. A spare battery is a very good idea. That way, one can be charging while you are using the other one.


 DRILL BITS • A drill index with a complete set of drills should reside by your drill press. You will also need specialty drills as you move into some more advanced projects, but an index that includes 1/16 inch through at least ⅜ inch is almost mandatory. Better yet is to go up to ½ inch. Try to get good quality as opposed to the cheap, discount drills. You might also add a selection of wood drilling spade bits.
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Drill set for metal and wood
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Wood drilling spade bits
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Author Bryce Towsley, in his shop (shown at right) cutting a stock off using a table saw.




TABLE SAW • I once picked up a gun in a trade that had a really odd-looking recoil pad installation. The guy had used a Skill saw to cut the buttstock off and a pocketknife to whittle the recoil pad to fit. Not only did it look like a beaver had chewed the pad down more or less flush with the stock, but every angle was wrong on the recoil pad. It listed to the right and the top was cocked back at the gun with the toe pointing at the shooter. I didn’t even bother trying to shoot it; I just traded off to another guy who said he didn’t care.

The best way to cut off a buttstock for a new recoil pad installation or to shorten the length of pull is with a table saw. You will need a 40 tooth combination crosscut and ripping, general purpose blade for most of the work. But for cutting off stocks and other fine work, get a high quality 80 tooth carbide, trim and finish saw blade. They are expensive, but worth the money. They will make a clean cut with no chipping on the off edge. Don’t use the blade for anything else except stock work and protect it like it was your first-born child. Never drop a carbide tooth (or any other) saw blade on a shop floor. It will break the teeth and ruin the blade. Don’t use this blade for cutting anything except wood. If it hits a nail or anything else, it can ruin it.

With the appropriate blade, a table saw is also useful for other gunsmithing-related jobs dealing with wood or plastic. For example, I recently used mine to make wooden jaws for my vise to hold a rifle action.

You will also use a table saw for making shelf units in your shop, making gun racks for the shop and maybe to remodel the bathroom. Perhaps you can live without a table saw, but it will be like living without good food. You can get by, but life is not as enjoyable. Every shop should have a table saw. You will be amazed at how often you will use it.


 EYE AND EAR PROTECTION • You can’t hunt, shoot, work on guns or look at your wife and kids if you are blind. Every time you shoot a gun, run a power tool or use a solvent or chemical, you should be wearing safety glasses. Just a few days ago I was putting a 1911 pistol back together and something slipped. The recoil spring came free and bounced off my safety glasses, knocking them off my face and scratching the lenses. In the past forty years, that makes about a hundred times that glasses have saved my eyes. Broken end mills, shattered grinding wheels, carbide tips flying off saw blades, flying gun parts, they have all happened to me. I have also had a strip of primers blow up in my face and had a high-voltage power line short out and break my safety glasses with flying debris. (That one happened while I was standing on “hooks” 30 feet up a telephone pole.) It was actually one of those climbing hooks that caused the short, and the result was that the spike was burned off my climber. That was back in another life when I was a lineman for the telephone company. It was actually the first “real world” pole I climbed after completing climbing school. Not having the spike presented a big problem as there was no way to climb back down. I wasn’t sure I wanted to anyway as the short caused an entire shopping center to lose power and there were a lot of angry people on the ground. One of my co-workers finally came up with a bucket truck and extracted me from my “position” on the pole. In the next decade I climbed a few thousand more telephone poles, but I never forgot to look where I was stabbing my hooks again. I lost the broken safety glasses, but I still have the climbing hook as a souvenir.
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Safety goggles, face shield and ear protection.




I have seen a lot of guys who think they can get away with “just a few minutes” without eye protection because they don’t want to take the time to find it and put it on. They stand off to the side of a grinding wheel as they work and assume nothing will fly in their direction. They run the drill press without eye protection because it will only take a minute and they can’t find the goggles. They squint as they run the power saw, to keep the sawdust out of their eyes. Most of the time they get away with it. But, I know at least three men who have lost their eyes in accidents where safety eye protection would have saved their vision. Not one of them feels the minutes they saved by not locating some eye protection was worth the price they paid. All three told me that it hurt like hell, too.

Every power tool should have goggles hanging by it, where they are convenient and easy to use. Every bench should have goggles or safety glasses on or near it. The power tools with a greater potential for problems, like grinders, saws, lathes or milling machines, should be run only while wearing a safety shield or goggles. If you sandblast, wear eye protection. If you are spraying coatings, wear eye protection. If you are working on spring-loaded mechanisms, wear eye protection. If you are running any power tool, wear eye protection. If you are working with dangerous chemicals, wear eye protection. When in doubt, wear eye protection.

Goggles can fit over eyeglasses. They are inexpensive and I keep several in my shop. A face shield will fit over glasses and help to protect your entire face; I have one adjusted to fit my head hanging near most of my power tools. I need reading glasses, so I bought a pair of bifocal safety glasses with side shields. The top part is clear, but the bottom is a 2.5X magnification. They allow me to be protected at all times and still see, no matter if I am working close or farther away. I wear these most of the time in the shop.

You should also have a pair of muff type hearing protectors in the shop. The rule here is simple: anything you are doing that is loud, put them on. That includes running most power tools. Hearing loss is cumulative and while you may not think you are damaging your hearing, you likely are losing a little bit every time you expose your ears to loud noises. The damage accumulates over the years until one day you can’t understand conversations or what the actors are saying at the movies. Usually, I can ask my wife what the actor said about five or six times before she throws her popcorn at me and says, “He said to shut the hell up and watch the movie!” I don’t mind her outburst and don’t blame her, but popcorn is too expensive to waste.
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A variety of punches




It goes without saying that every time you test fire a gun you should have on both eye and ear protection.


 PUNCHES • A gunsmith needs to know how to take a punch. Take it and fix a gun, of course! You will need an assortment of punches, both steel and brass. Brownells, Midway and others have kits that include most of the popular sizes. Start off with a kit for each steel and brass. You may need to add more specialty punches as you go along.

You will need a center punch for marking locations for drilling. I have both a conventional one that is struck with a hammer and a spring-loaded Starret model that is activated by pushing down on it. This spring-loaded punch is extremely handy because it will mark exactly where you want it to. Sometimes a conventional center punch will wander before you hit it with the hammer. It’s not the fault of the punch, but more a case of ADD with the operator, but nevertheless it happens too often.

Punches are used to knock out pins and parts. They can also serve as a drift to help align parts when replacing the pins in guns. Drift punches have a long tip section with parallel sides. They are used for removing pins and should closely fit the diameter of the pin, but must not be larger, as they will not fit through the hole if they are. Drift punches should not be used for heavy work such as freeing a stuck pin, as they can bend easily. Once bent, you can never get them straight again. Tapered punches are just that, tapered. They are stronger and should be used to start stubborn pins. Select one that has a tip size close to the pin diameter. You won’t be able to move the pin very far because the tapered punch will grow too large for the hole before it enters very far. But once the pin is broken free and started, it should move much easier. After the pin is started, switch to a drift punch to complete the removal. Keep your damaged punches, as you will need specialty punches from time to time and you can often make them from broken or bent punches. Chuck them in a drill press and use a file to reshape them to fit the job at hand.

A punch with a long, tapered, sharp point is handy for sometimes removing broken screws. If the screw is large enough, you can use the punch along the outside edge to bite in and turn the screw. Place the punch near the outside edge, angled so when it’s tapped with a hammer it will bite into the metal and turn the screw counter-clockwise. This is an old mechanic’s trick that sometimes will work on gun screws. It’s always worth a try.


 HAMMERS • There are very few problems that can’t be solved with a bigger hammer. Just remember that the outcome will not always be what you wanted.

Your shop will need several hammers. A small hammer with replaceable tips is probably the most useful. With a plastic tip on one side and brass tip on the other, this will be the hammer that sees the most use on your bench.

You will need a small and a medium ball-peen hammer and a big bludgeon type hammer. But, use that one only as a very last resort. Let it serve more as a reminder that brains over brawn is the best way to have a good outcome to a sticky problem. But when brains fail, get the bigger hammer. A good quality large rubber hammer will also be useful at times, as will a larger plastic-faced hammer.
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An assortment of hammers





 GRINDER • A bench-mounted grinder is another “must-have” power tool. Buy the biggest and best you can afford, but nothing less than six inches. You will probably use this tool just about every time you work on a gun. A grinder will reshape parts, sharpen and modify tools, shorten springs and screws and even trim your fingernails. Although the last is usually accidental and is definitely not recommended.
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Grinder with wire wheel




Make sure you have a dressing tool to keep the wheel surface square. Most bench grinders will have two wheels, one on each side. In addition to the grinding wheel, you should also have a wire wheel which is used for cleaning rust or dirt off parts. Also have a cloth polishing wheel with a selection of polishing compounds. This will be used to polish parts for better operation or for finishing.


 HAND GRINDER (DREMEL TOOL) • You will need a small hand-held grinder tool. Dremel is the most common brand and the name is often used generically to describe this tool. The grinder will accept a huge selection of grinding, cutting and polishing attachments. This little dynamo is one of the most-used hand tools you will have on the bench. It can shape stocks, modify parts, cut slots in screws, make parts, polish internal parts, cut off small metal pieces such as screws, and the list goes on and on. I have three of them. One industrial size and one Dremel brand date back to the 1970s, so they obviously hold up well. I also have a newer variable speed Dremel that’s about five years old and still going strong. I will say that the variable speed is the way to go. I have not tried the cordless models, but I think one might be on the list of “new tools I need.”

Plan on getting a good selection of bits and accessories. Brownells has a kit with all the most popular grinding stones. They also have another kit with felt polishing tools that work with polishing compound. Other polishing tools are made from rubber impregnated with abrasive; they are extremely useful for polishing. Dremel makes a few of these and Brownells has a kit by Cratex that has several shapes and abrasive grits. You will also need some cutting wheels for cutting off screws, making slots in screws and that sort of thing. Metal cutting heads, either tool steel or tungsten, are used to shape inletting in stocks and remove material when needed. There are wire wheels for cleaning and tools for sanding, routing, engraving, carving and just about everything you want to do. There are even tiny little saw blades for cutting off small pieces.


USING A CUTTING WHEEL ON A HAND GRINDER


1. Dremel hand grinder with assorted Cratex polishing tools from Brownells. 2. Polishing and grinding tip kits from Brownells for use with Dremel type hand grinders.
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GUN VISE • Every gunsmith needs a gun vise to hold long guns as they are being worked on or cleaned. The old style wooden Decker model was always a great choice, but, wood requires that it be finished or it will stain from solvent, oil or grease spills. Sinclair International now owns Decker and they have updated the Decker Gun Vise. It now features a heavy, machined polyethylene base with parts trays. This base is resistant to solvents and cleans easily. It adds a great deal of weight to the vise to make an extremely solid base. Rubber feet are screwed into the base to give a firm grip to the work surface. The forend rest is solid oak with padded leather upholstery.

The vise frame is powder-coated steel with leather padded vise jaws to ensure that the gunstock finish is protected and has solid oak trim surrounding the steel vise frame. This is a very classy gun vise. At 12.3 pounds, it stays put on the bench. There is also a version that is scaled down for use on handguns.

There are several plastic gun vises on the market of similar design, but less expensive than the fine wood vises. They work very well and are easier to keep clean.

The new Tipton’s Best Gun Vise offers an interesting new approach. The vise was designed to accommodate a wide range of firearms for cleaning, maintenance or gunsmithing. It can be configured to handle bolt-action rifles, break-open shotguns, AR-15s, and handguns. A central aluminum channel lets the user move individual components to the ideal position for their firearm. Each component then adjusts to position for secure support. The rear base features two adjustable offset clamps for a tight grip on a wide range of buttstock configurations.


 PARTS CLEANING TANK • A parts cleaning tank filled with solvent and with a filtering system is very useful for cleaning old gunk-filled actions and for removing the packing grease on new actions. In fact, it is useful for any kind of degreasing or cleaning job. Mine is 30 inches wide and holds up to 20 gallons of solvent. There is a filter and a pump that will spray the solvent from a nozzle to keep it circulating. I bought it at an auto parts store.
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Decker Gun Vise





[image: e9781616080778_i0039.jpg]

Note the oak and leather features of the gun vise.
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Decker handgun vise






BENCH PADS • These are basically placemats for your bench. They protect the bench and the guns. They are padded, non-marring and help keep little parts from rolling off the bench. Every bench needs one.


 WRENCHES & SOCKET • A ⅜-inch or a ¼-inch drive socket set like those sold for mechanics will come in handy now and then and is a good thing to have anyway. The same with a set of open-end and box-end wrenches. Every complete shop should have a basic set of each. It’s not just for gun parts that they fit, but you will use these to adjust a lot of tools.


 DENTAL PICKS • Dental picks aren’t just for cleaning teeth anymore. They are very handy for the endless reasons you need to get into the nooks and crannies of guns. They can dig out the crud, push a cleaning patch into mysterious places and dig out stuck things. These inexpensive tools are very handy and you should have a couple on every bench. I bought mine at the local hardware store.


 WOOD CARVING CHISELS • Even if the extent of your stock work is glass bedding and fitting parts that can’t be seen from the outside, you will need a set of hand chisels. They are so much handier and do a much better job than a pocketknife. Obviously, if you get into stock work on an advanced level, you will need to add to that list. Hand chisels or carving tools are extremely handy and are another “must-have.” Brownells offers a set of six basic designs that will handle 90 percent of the jobs that you might encounter.
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Socket sets and wrenches





[image: e9781616080778_i0042.jpg]

Nathan Towsley at a parts cleaning tank. Note use of Brownells’ long apron to keep clothes clean.
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Dental picks are very handy for cleaning guns.
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Inset: Using a Norton India slip stone to sharpen a hand chisel.


 A set of wood carving hand chisels. Shown with a Norton India slip stone, and a larger Norton water stone.





HACKSAW • From cutting off screws to cutting off barrels, the cheapest, easiest and safest way to cut metal is a hacksaw. Make sure you have a good one on hand with a good supply of blades of various tooth counts. Avoid the cheap hacksaws, as the frames are not ridged enough and they can flex allowing the blade to bend, break or come off the frame. This can cause a serious injury to your hands and can damage the gun. Spend a few bucks more and get a good hacksaw.


 MEASURING TOOLS • Every gunsmith will need a dial caliper and a one-inch micrometer. You will also need a tape measure and a six-inch metal ruler.

The dial caliper will see a lot of use for most of your measuring. Don’t skimp and buy a plastic model, get a high quality metal one. Digital models are more expensive and the batteries always seem to be dead when I need it most. The dial version works just as well and is not that much harder to read. Compared to the old vernier calipers, which required an advanced degree and a double helix nerd gene to understand, both the dial and the digital models are worlds ahead.

Micrometers are more precise than a caliper and are used when exact size matters a great deal. Traditional micrometers can be a bit tricky to use and read, but the newer digital micrometers, along with the ratcheting handles, have made them just about “dummy proof.”
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Measuring tools, micrometers, calipers and steel rulers.





 SCREW PITCH GAUGE • These are used to tell you the thread pitch of a screw. If you know the diameter (use your micrometer or dial caliper) and the pitch, you know what the screw is. Get one for U.S. (English) style threads and one for metric threads.

The English system is inch based and the threads are specified by how many peaks there are in one inch of the length. They are specified as “threads per inch” written “TPI.” The higher the number, the finer the thread. The diameter of the screw is measured and specified in thousandths of an inch. The diameter of a screw is the outer diameter of the thread, which is approximately equal to the diameter of the shaft before a thread was cut in it.

The size for U.S. screws is specified as a number for the smaller screws used often in gun work, or in a fraction of an inch for larger screws. Screws are described as 4-40, 6-48, 8-32, 10-32, 10-24, etc. (for numeric sizes, odd numbers are rare), or ¼”-20, ¼”-28, etc. The first number is the shaft diameter (numeric or inches) and the second number is the threads per inch.

A metric screw thread is specified by how far, in millimeters, the thread advances the part in one turn of the screw. For example, if one turn of a screw moves it one millimeter, the thread is called M1.0. This measurement is also the distance from one peak of the thread to the next one. The diameter of a metric screw is usually specified in millimeters (mm) prefixed by the capital letter M, as in “M5” for a 5 mm diameter screw.


[image: e9781616080778_i0046.jpg]

Screw thread pitch gauge





 TAP & DIE • You will need at least one tap and die set, and probably two. One in U.S. or “English” threads and one for metric threads. Of the two, the U.S. is much more important and you will find that you can get by with only that one for most gun work. But some imported guns use metric screws and once in a while you will run into one. The trouble is while screw pitch gauges are inexpensive and are needed in both standards to identify unknown screws, tap and die sets cost a lot of money. It might be best to buy a U.S. set, which will do 99 percent of the work. Then get the individual metric taps or dies as the work comes up.
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Tap and dies




Plan on using 6-48 taps a lot, as that’s the most popular screw size you will encounter in gun work. Taps are brittle and they break, so get a few extra in that size. Also, you will need tapered taps, plug taps and bottoming taps in the popular sizes. (Don’t panic, they are not all that expensive.) The tapered tap will start easily. The plug tap will do most of the jobs, but cannot thread a blind hole to the bottom. A bottom tap has threads to the end and will cut to the bottom of the hole.

You will need a good T-handle tap handle as well as a tap wrench for the bigger jobs. You will also need a handle for the dies. You’ll find that most kits include all of these handles.

Taps and dies are used to cut threads. As your gunsmithing skills expand, you will find that you are using them more and more for that purpose. For example, installing sights and scope bases, making screws, etc. But, you will also find that you will use them a lot to fix damaged threads. This is called “chasing” a thread; you will do a lot of that in gun work.


 BENCH BLOCKS • Bench blocks are plastic or nylon blocks featuring various grooves and holes. They are used to support various parts during certain operations. For example, if you are driving a pin out, you can position the part on the bench block with a hole under the pin. Then you will be able to drive the pin out of the part and into the hole while the part is fully supported. Bench blocks are inexpensive and will come in very handy.


 SHOP MATERIALS • There are some basic materials that you will need in your shop. Here are but a few suggestions.


 SCREW KITS • Several companies offer kits that have a collection of the most commonly used gun screws. It’s a good idea to have at least one and preferably several of these. It’s not uncommon to be mounting a scope and have a screw break. If you have a kit, it’s a small inconvenience. But without it, you will likely need to order another screw, delaying the job’s completion for a week or more. The kits don’t always contain exactly the screw you need, but they usually have one you can make into the screw you need. Without them you are stalemated, and don’t count on finding any gun screws at your local hardware or industrial supply shops. I needed a screw a little while ago to repair my son Nathan’s reproduction Winchester 1873 rifle. This is his Cowboy Action competition rifle and we had a shoot the next day. I live close to a medium-size city and we spent several hours looking, but never could find the right screw. However, back at the shop, one screw kit I had contained a screw that was close and I was able to modify it to fit. He took first place in the junior division the next day. After that, I ordered a few more screw kits. The low price is well worth the time they can save.
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Screw kits





 LOCTITE • Get a bottle of blue 242 Loctite and use it on just about every screw you put in a gun. You don’t need much, just a drop or two, and a bottle will last a long time. The fact that most screws will stay put until you want to remove them is reason enough to use it. The 242 will allow you to remove the part later, something else that’s important.

Also consider the lower strength 222 for smaller parts as it’s easier to take apart later. The 262 is a permanent application and should only be used on screws you have no plans to ever remove. The 290 is a wicking grade that can be applied outside the screw and it will penetrate the threads. Sometimes you will encounter a screw in a situation where removing it will cause all kinds of parts to spring out. But, you still want to lock the threads so it doesn’t come out on its own. A wicking grade solves that problem, but note that it’s all but permanent. The screw will require heat to remove it later.

I like the liquid, but they also offer medium and high strength in semisolid sticks called Quickstix. I have been using one on my bench for about a year, but decided I like the liquid much better.


 SANDPAPER • Keep a selection of sandpaper and emery cloth on hand in several grits. You will need them often for sanding wood, synthetics or metal. Also keep a selection of different grades of steel wool. An assortment of Scotch-Brite pads is also useful for final polish.

Note that Scotch-Brite pads will remove bluing. Nathan found one in our sink and used it to remove some stubborn release agent from a rifle he just bedded. He thought it was just a scrub pad, but it took the bluing off. Fortunately, it was just on the floor plate and we were able to polish and re-blue the part.


 RAGS AND PAPER TOWELS • Pick up a good supply of shop rags and heavy-duty paper towels. I buy mine at one or the other of the “Marts” and usually grab an armload at a time. The ubiquitous red shop rag is used for all kinds of things, and it looks cool hanging out of your back pocket as you work. Everybody knows that’s the one true sign of a professional. Also look for some softer shop rags to use for rubbing down more delicate parts and finely blued guns. I usually buy some of the absorbent terry cloth shop rags as well.

I keep a roll of industrial grade paper towels over every bench and use them for everything from wiping down a gun I just sprayed with rust protector to cleaning up the many messes I seem to make.


 APRONS • A shop apron will keep your clothes clean.

For example, I recently spilled a cup of DuraCoat metal coating on a brand-new shirt. I ruined the shirt and stained my belly. The shirt is now a rag and my belly is interesting to explain at the beach. Anytime you are working on guns, you will be working with solvents, oils, sprays, paints and a lot of other things that can ruin clothing. An apron will protect them and keep you looking good.
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Bench blocks
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Loctite
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Assorted sandpapers
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Assorted shop rags
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Chemical-resistant vinyl gloves




I have two from Brownells, one short and one full length. The short one covers to just above the knees and the long one to below the knees.


 LATEX AND VINYL GLOVES • Keep a good supply of throwaway latex and/or vinyl gloves on hand. You will need them for cleaning guns, handling stock finishing products, working with coatings, glass bedding and just about anything else that involves nasty or sticky substances.

You should also have a few pairs of long cuff, heavy-duty chemical gloves to use with parts cleaning solvents and degreasing tanks.


 TRASH CANS • There is nothing more aggravating than needing to constantly cross the shop to throw away things. Keep a large trash can near every work station. At the very least, have one at each end of the shop. Use the heavy-duty contractor-style liner bags, as the thin bags will break and leak when you try to pull them out of the can.
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