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Introduction

Sooner or later, almost every shooter becomes intrigued by the mechanics of firearms and the methods of repairing, imprc
customizing or altering them. A few tiese gun buffs eventually become professional gunsmiths, while most simply improve the
personal firearm8 and their shooting. Whether your goal is to be an enthusiast or professional, PRACTICAL GUNSMITHING wi
be a valuable addition to your workshidgrary.

Written by professional gunsmiths for American Gunsmith magazine, official publication of the American Gunsmithir
Association, PRACTICAL GUNSMITHING covers the broad spectrum of 'smithing challenges in three s&giditm 1: Tools &
Techniques; Section 2: Handguns; and Section 3: Long Gund he writers represented here are some of the best gunsmiths in thei
field, not only as experienced practitioners of the gunsmithing arts, but also as communicators of gunsmithing trends
technologies. Tiey bring to this book all their years of gunsmithing knowledge and experience in order to teach you, the reader, tl
skills you will need to perform the projects.

Most firearms manufactured in the United States are designed and built to last a lifetira#,of them are subject to certain
common malfunctions that occur from tisteetime. Worn and broken parts will need to be replaced, trigger assemblies will nee
adjusting, heagpace will need correcting, worn finishes renewed, and a host of ofbsinaghts. In every case, before a gun can be
repaired, the problem must first be determined; only then can a definite plan be devised to do the actual repair. Féxdictty out
what is wrong with any type of malfunctioning sporting firearm is knowrr@sbteshooting. Troubleshooting covers an enormous
range of problems, from replacing a mainspring in a revolver to diagnosing why a repeating shotgun jams or a carbsteofails to
accurately. And troubleshooting firearms is a big part of what this iscalkabout, covering the investigation, analysis and corrective
action required to eliminate faults in the operation of firearms.

But taking corrective action requires a fundamental knowledge of gunsmithing &oqgisecision measuring devices, files,
abrasive stones, drill bits, pins and punches, polishing tdoland how to use them. It also requires learning technical skills and a
systematic, methodical and efficient approach to problem solving in order to perform bench work projects such asswstaling
mounting scopes, tapping and -digtting threads, and adjusting triggers. And, no reference work on gunsmithing is complete witho
a thorough examination of the advanced techniques required for working with metal and wood, whether the pavjéatadls for
perfecting wooeto-metal fit, checkering wood and metal surfaces, 4alebing or silver soldering. All this and more is covered in the
kind of depth and detail not found in other gunsmithing manuals. PRACTICAL GUNSMITHING covers thesmdnitala in a way
that's clear, cogent and timely.

However, all these professional tricks, tips and methodologies aren't any good unless put to use. Springing from tloesel backg
chapters, you'll find specific projects that help you apply these gunsqikilts. InSection 2: Handguns projects range from easy
revolver jobs for beginners; working slides and frames on the 1911 Colt; mounting handgun rings and scopes; instajling si
smoothing actions and fashioning handgun security devicgstspecific projects on Ruger and Colt singletion revolvers, Luger,
1911 Colt, Beretta, Glock, Lorcin, Browning and Rugesdpies semautomatic pistols, plus doubéetion revolvers from Smith &
Wesson to Colt. You'll even find an-@tepth discussiowf the trigger work a competent gunsmith may wish to consider for a T/C
Contender.

Section 3: Long Gunss replete with a discussion of accessories and enhancements for any rifle or shotgun, from sling swivel
recoil pads, to scope mounting and gunistogpair. Readers are treated to discussions of-gledding boHaction rifles; chamber
lengthening; installing screim chokes, backboring barrels; and fashioning bead sights on shotguleptinanalyses examine the
fit, function and repair of such dely used rifles as the Chinese SKS and Ruget2l@long with shotguns like the Browning AtBo
and Remington 1100. Winchester, Savage and Mossberg are among the numerous long gun makers who receive detailed scri
the pages of PRACTICAL GUNSMITHING

Although intended primarily for home gunsmiths, this book will be an extremely helpful desk reference for professionls as v
Apprentice gunsmiths will also find the material valuable when used with other textbooks. In fact, it will be a usefulfonanual
anyone who is interested in guns and shooting. It is designed to be read through at a sitting, to serve as a refererspetdisol
problems, or as a gunsmithing browséera book that can bepened to virtually any chapter to glean informatiosufstance, value
and enjoyment.

Safety

With regard to the mechanical and safety aspects of the guns covered in this book, it is assumed that the guns are in f
original condition with the dimensions of all parts as made by the manufacturer. Seredicals of parts is a simple matter, the
reader is advised to have any gun checked by a competent gunsmith.

There are also certain safety rules which apply to everyone who handles firearms. The chief rule is never point adfingamen at
or anything utess you intend to shoot it. This applies to both loaded and unloaded guns. Get in the habit of always checking
chamber and magazine of every gun you handle before doing anything else. Even after you have assured yourself that the
unloaded, alwgs keep the muzzle pointed in a safe direction.

Make certain the firearm you intend to shoot is in good operating condition, with the proper ammunition being usednand the
obstruction® such as a cleaning brush or paéchare in the chamber or bore.

Beyond these, anyone who performs work on firearms should observe the following:

e Never apply heat to any part of a firearm unless you know exactly what you are doing; even then, proceed with caution.
e Never remove excessive amounts of metal from a rifehotgun action at points of stress such as receiver rings, locking

lugs, and the like.

When installing replacement parts, make certain that these parts are functioning properly before firing the gun.

Be careful with trigger pull; and avoid "hair" triggers.

When inspecting a new gun, make certain it is unloaded; but always treat it as if it were loaded.

Wear safety goggles when grinding, chipping, sanding or working with caustic solutions.

Always make certain that you are competent and understand the lesnaim gunsmithing job before attempting it.



Whatever your definition of gunsmithing, it is in aggregate a field that requires practical, commonsense solutions te probl
intrinsic to firearms repair. If you are interested in workable solutions to comgumsmithing problems, PRACTICAL
GUNSMITHING is the reference source for you.

Section 1- Tools & Techniques
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Tricks to the Trade

Setting Up AWork Area

You'll find cleaningand basic maintenance easientanage if you haveverythingin a designated spot. Hesilee some ideas.
By Dennis A. Wood

POSTHUNTING SEASON is the time of year that a lot of firearms can get neglected. Cleaning before storage is one of the r
important things you can do to prevent damage to your costly fireafous only have to put an uncleaned gun used during wet,
snhowy or rainy conditions away for the season one time to learn a costly lesson, especially if it's stored in a carrjiegt dake
when you pull that firearm out for an anticipated hunt, it m6 doubt greet you with a new, furry red skin. A catastrophe like that can
be averted with just a little attention to the firearms before they go into storage.

A work bench dedicated just to maintenance of your firearms need not take up a lot of thdfreemanged according to your
needs, can remove some of the drudgery of firearms cleaning. The convenience of having an area that contains all wkastools
working on your firearms much more pleasant.

A good start for most beginners is a work benwdasuring 4 to 6 feet in length, about 2 feet front to back, and 34 inches higl
anchored to the wall and floor. Sturdiness and rigidity of construction is an absolute plus. You don't need to be chwsioly the
around the room and a wobbly bench is, &t bfeustrating to deal with. Consider acquiring somegagembled base cabinets that are
available at most of the larger lumber yards. These cabinets can be found in pine -faiceiichlywood and are usually priced
reasonably. Most of these base catsirean be purchased with a top drawer and a door that opens to expose a shelved storage are
cleaning supplies. Anchored to the floor and wall, they become quite sclidt@\1-inch top made of plywood and screwed in place
makes a nice, flat workingurface.

Sealing the top with several coats of varnish will prevent gun crud from permeating the raw plywood top.

Once your bench has been secured, and any movement eliminated, the next item of importance to consider is a sturdy
Unfortunately, we weax born with only two hands even though a third would be greatly appreciated when disassembling firearms



cleaning or whatever. This is where the vise comes in handy. It doesn't have to be expensive, but it should be sturdp. Aseast
with jaws d least 4 inches wide, that has a swiveling base will not set you back muchvde#aSome of the imported vises coming
into this country are priced so low that you sometimes wonder if they don't push the people who make them out the tenth
window on Friday rather than pay them.

When mounted to a sturdy bench with bolts through the vise base and bench you'll have a solid setup. Most vises normally
with serrated jaw faces. As is, such jaw faces are not very kind to the finishes we need fo oraifi@arms. A set of false jaws for
your vise can be fashioned out of almost any hardwood. With $&ineh thick leather glued to the inside faces of these false jaws,
you'll protect the finish on any gun. If you feel you'd like to get more elab@adeynell's sells material for false jaws specifically
formulated for dealing with either metal or wood surfaces.

If you are like me, you've had to accompany the wife at least once to shop for carpeting. No doubt you've also had to s
through the endks viewing of samples that the salesperson is all too willing to show you. These carpet samples, usually sized ar
18 x 24 inches, make great bench mats. If you're purchasing carpet, work out a deal with the salesperson talgetma tratfo of
thee sample pads thrown in. Otherwise, they can be found from 50 cents to a dollar anywhere carpet is sold. These paids are gl
disassembly of handguns, as parts usually stay on them and, when they get overly dirty, they can be tossed away.rt pagfer sh
samples, as the deep pile variety has a tendency to allow small pins and screws a place to hide.

The best investment you will ever make as far as firearms maintenance is concerned is a set of gegdonoltbscrewdriver
bits. The importance of properly fitting screwdriver blade cannio¢ overstated. We've all seen screw slots butchered by some gul
owner using a tapered blade screwdriver. Battered screw slots can make an otherwise nice firearm look atrocietifs.ndiémma
ground screwdriverits are sold in sets or individually at affordable cost so there is no excuse to not use them.

Every width and thickness ever contrived for screw slots has a representative screwdriver bit available for it. Ifrakbit,igb
replacement can be foundrfabout $2.

Maintaining firearms so that they remain in reliable condition often means they will need to be taken down in eitherlsdigsassem
or completely for a thorough cleaning. Another set of tools that will prove invaluable will be a good sdtmhdrifnches. Starrett
and General are two brands that come to mind as they are readily available in sets or individually. Diameters of thesgipunche
from 0.060inch on up.

A 2-ounce ballpeen hammer will provide enough power for most pin drifting eapair of safety glasses should always
accompany the use of drifting punches. A bench block, either steel or nylon, is also a handy item. These round bloakse mbieh
a cup, have several different sizes of holes in them and usuallyaove. Theifjob is to support the off side of the firearm over the
appropriate hole in the block and catch the drifted out pin. The hollowed out underside of the bench block acts as eheatbleing
for the removed pin.

For drifting front or rear sights, the useabrass drift will often be recommended. I'm not a fan of using brass punches on blue
surfaces, because brass drifts almost always leave behind a residual yellow smear that isn't easy to remove.

| purchased a solid copper rod, 6 feet in lengthBsidch diameter, well over 10 years ago. I've cut about sixch lengths off it
to use for drifting front and rear sights. Copper is softer than brass, but | think it makes a better drift. The smieéritbhirsl can
be wiped off of a blued surface muclsiea.

All this equipment is not going to do you much good without sufficient lighting to get the cleaning job done properly a
thoroughly. Find a good lamp that has a bent arm and swiveling head and can hanelea# bOb. You can point this type afjht
in almost any direction and peer into the nooks and crannies that hold gunk.

If I had to pick only two of the seemingly infinite variety of gun solvents available, Shooter's Choice andrigead P would
be the ones that would have a spot reservechpbench. There are a lot of brands out there to choose from, and | try just about eve
new one in search of the ultimate solution. Most people don't. These brands have served me well, so | don't think wmg/dvith wr
them.

The aforementioned equignt should set you up with a convenient area to help in the maintenance of your firearms.

A dedicated, organized area, containing all the tools and supplies you need to get the job done somewhat guarantees that
will get done. If you have to seareound gathering up all the things necessary to clean your firearms until the next season arriy
the job can all too often get neglected.
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A 6-foot piece of plywood and some passembled cabinets can be turned into a suitable bench in short order.

Precision Measuringlnstruments

In gunsmithingprecision is anust here arsome tools to helgou.
By Frank Fry

AN IMPORTANT ASPECT of successful gunsmithifg often overlooked by beginneds is measuring tools. Gunsmiths need two
types of measuringistruments, direct and indirect (or comparison). The indirect, or comparison, instruments include tools found
the caliper family, such as inside, outside, and hermaphrodite calipers, and dividers. Direct measuring devices inalaege the
various micometers, and dighced measuring tools.

Tolerances can be held surprisingly close with calipers, and measurements taken with an outside or inside caliper ce
transferred to a rule or to another measuring tool. Unless a measured distance is requiaighethfamily is generally useful as a
"snap gauge" to transfer an old part's dimensions to a new one during reproduction.

Direct measuring tools such as outside micrometers, depth micrometers, dial, and Vernier calipers are almost an ab:
requiremat when manufacturing parts to close tolerances. When calculations are needed in machining, these instruments provit
linear measurements needed.

The dial indicator, which does not measure length like a micrometer or dial caliper, is indispensabténig Up" mills and
lathes and monitoring machining processes to close tolerance.

Some of these precision tools are versatile enough to perform several functions and may be easier to read-fhaposagle
instruments, thus are used more often. Thertkise to multifunction tools like dial calipers is that some accuracy may be sacrificed
to provide this reading ease and multiplicity of use.

Measuringinstrument quality, like any other gunsmithing tool, is directly related to cost, and your purchaddsbghguided by
the item's expected use. For example-iacé plastic dial caliper retailing for $17 to $20 is fine as a snap gauge for measurin
cartridge cases or the occasional bench job. But if that piece is used constantly on ddilgwighifs, it will soon wear to the point
of being useless. On the other hand;indh Starrett Satin Chrome Master Vernier Caliper at $270 or more is certainly not the tool t
purchase if all you measure is the width of slings or recoil pads.

An important rule 6tool purchasing is to buy the best quality tool you can afford for the expected use. But be sensible abou
Don't go overboard and buy more quality than you will need just because your budget allows it

Another rule is to safeguard your investmenteoits purchased. Regardless of how much you spend, you need to keep your toc
in good shape by wiping them clean before storing. When storing precision measuring tools, leave a small gap betwearirthe mese
surfaces. This allows parts of different nigtand shapes to expand and contract at different rates as the temperature chang
preventing stresses that could possibly damage the tool's accuracy.

The Dial Caliper

Practicing gunsmiths | consulted with overwhelmingly recommended-theh€dial caliper as their first choice in precision tools.
Only a few oldtimers voted for Vernier calipers, which were once the standard for machinists. Verniers are still avadatrie a
useful and accurate instruments, but learning to use Vernier scales can be more difficult than the dial versions, i cxirsay
be needed to read the scales accurately. Dials, especially for those of us who are overdue to visit aaregtaciaasier to read.

The dial caliper has three standard uses: for outside, inside and depth measurement. Dial calipers usually measusedtha thot
of an inch (0.001) and are generally accurate enough and acceptable for most gun work. In thagieeca<004nch is not close
enough, and a "tenth," or one t#ftousandth of an inch accuracy, is required, a "tenths" micrometer should be used.



A dial caliper's depth measurement is perhaps not as accurate as it would be from a depth micrometdrdidioguihe caliper
exactly parallel or vertical to the measured surface is more difficult. However, adapters are available and can be dtecaéiddr
to provide a more stable measuring platform.

The major caliper parts are the fixed and movaaves, slide, dial, scale, and jaadjustment knob. The dial has an adjustable
bezel or face and a bezel lock. Most, if not all, dial calipers have a lock to keep the jaws from accidentally moviregdvhgeor
transferring measurements. The dial indicds available in two standard types which a full revolution of the needle can equal
either one tenth (0.100) or two tenths (0.200) of an inch. The 0.200 dial will have zeros at its top and midpoint. QttieeOth@0
revolution dial provides widespaces between graduations and is easier to read. Hint: Before you take any measurements, clear
close the jaws of the caliper, then adjust the dial bezel to the zero point.

Apply only enough pressure to the jaws or depth stem to assure that cotttaittewivork has been made. With a little practice,
you will develop a feel for this. Consistent pressure will become a habit, contributing toward consistent measurements. Qu
calipers have an adjustment knob that "slips" when reading pressures havedmseed and automatically provide the consistency
needed from one measurement to another.

Many calipers, dial and Vernier alike, have scales that read in millimeters and inches. Since most of our measureneeints will
inches, be sure it is the inch E#hat is used. Do not mix the scales.

The inch scale is divided into two types of graduations. The largest lines and numbers are inches; the smaller are ¢fusuaredth:
inch. The dial also divides each tenth into thousandths of an inch.

To read the diataliper, remember to add the measurement from the scale in increments from left to right, from largest to smal
Convention says that any numbers smaller than an inch are to be converted to thousandths of an inch to eliminate ceninsion. O
plus $x-tenths plus fiftythree thousandths equals 1.653 and is read as one amahsived fiftythree thousandths of an inch. If these
measurements are not precise enough, the micrometer with tenths capabilities will be needed.
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Inside and outside calipg dividers and a pocket slide caliper are Transfer the measurement you get with the outside calipers to your
accurate but can't be considered precision measuring instruments.

Dial Indicators

The next precision measuring tool mentioneddoysmiths was the .0dhch dial indicator used primarily to prepare milling
machines and lathes for specific jobs. It is also used to center items injaviedr chuck, to monitor machining progress, and to
work to precise dimensions. If quality and psémn machining is in order, the dial indicator cannot be overlooked. Costs for the basi
indicator will vary from around $20 to more than $250, while an indicator stand will run an additional $20 to $100. Eheostend
in many styles, but the magnetiade is the most popular. Thelder arms may be solid or flexible, depending on personal preference
and available funds.

Key tools you will use include outside micrometers with standard an The dial calipers can be used to measure inside diameters of holes
digital scales and a depth micrometer with extension rods. gauge the diameter of a shatft.



The dial indicator differs from the caliper and micrometer in that it produces readings of variance and motion, or dgntinuol
monitors the distancef travel from one given point to another. Neither the dial caliper nor micrometer can do this.

From its atrest position, the dial indicator's needle will indicate in one direction (clockwise) only. The number of needle revolution:
around the dial is detmined by the length of the stem, which can be Gif8R or less to several inches. Some dial indicators have
replaceable stems of different lengths, but a stem with 1 inch of travel is probably versatile enough for your needstruresgs

are gengally available in 0.004nch accuracy.

Movable bezels are generally graduated in 0ib@@ per needle revolution. To ease failing memories, pointers are provided an
can be set as reference locations or to mark a variation spread.

Some confusion existsebween two similar indicator instruments, the dial indicator and the dial test indicator. The latter h:
capabilities to read either left or right from its normal state. The test indicator's range of motion is usually limiteart@ount of
travel, and it has dial markings graduated plus and minus right and left of the zero. It is used to measure vertical runout or wol
The dial indicator reads to the right, its readings limited only by the length of the stem. It can be used for both dulveadran
motion.

In lathe work, if we mount the indicator on the lathe bed so it contacts the saddle, we can accurately determine thargngth c
given longitudinal cut or amount of saddle travel along the bed. Contact with the cross feed can determieeiseryutting depths
for finished work. If centering work in a fogawed chuck, the indicator is mounted with the stem bearing on the workerforg in
centering are removed by revolving the chuck 180 degrees and removing half the indicated erosmebidoand tightening
opposing jaws. The chuck is again rotated 180 degrees and checked again. After removing this runout, rotate the wak &3ddegre
start the process again. The work is centered when the needle does not move as the work isCalagede36against the stem.

For milling machine work, the indicator is used to "swing" or "sweep" the table to set the mill head absolutely ventcitie t
This is necessary to produce parallel cuts and prevents "shelving" in successive cutwidereasfaces. The dial indicator is also
required for setups, like scopeount drilling or slabbing the sides of a barrel, that must have the axis of the work parallel to be
travel. In both of these examples, the bore must be held absolutely parddkeidicection of table travel. This setup is best done with
the dial indicator.

To "swing" or "sweep" the table in adjusting the milling head to vertical, hold the indicator on the end of a bar hdkehat&®
in the spindle, the stem pressing 0.02&, more or less, against the table. A reading is taken on the long axis of the bed, tl
indicator rotated 180 degrees and the reading compared. Any change indicates the milling head is not vertical in the iveaxis a
to be adjusted by half of the vation. As this process continues, the indicator is swung back to the starting point. The variatic
should become smaller on each swing. Additional tests are taken on the X axis (90 degrees from the original settiniggeahd the
adjusted so no variation isks in the Y axis. When the readings are equal in all four quadrants, the head is perpendicular to the tabl

If you want to square a vise or work to the table, clamp one end of the vise or work to it. Set the stem of the ind&taor to
0.025inch reading on the fixed jaw of the vise or on a flat edg¢éhefwork. Note the position of the needle on the dial and traverse
the table. If the needle shows any motion from its original reading, tap the vise or work in the direction needed te heiedle¢h
back to its original position. A couple of passes should square the vise or work to plus or mintisdh @d2ess.

If the lathe is used to chamber, the dial indicator can be set up to read motion Hm@tDErements as the reamer is fed into the
chamber. Reaming distances of less than GiABA can be controlled in this manner and holes drilled to exact depths in the san
manner.

Remember that direcheasurement instrumends the dial indicator, outside micrometers and depth micrométensroduce
actual linear measurements. The dial indicator measures variation, or motion from one point to another, and is notegt thatrum
is generally used to measure length directly.

Micrometers

The final family of precision measuring tools needed for throseee precise jobs are micrometers. A 1 inch outside micrometer
with tenths capability is an excellent choice. A depth micrometer with &inch capabilities is extremely useful for barreling and
chambering.

The major components of micrometers are, ftom to base, the thimble, barrel, spindle, anvil and yoke. Most micrometers ar
now equipped with a pressuregulating thimble or ratcheting top to provide equal force from measurement to measurement. (Do
let customers handle your micrometers. No eratvthat some people believe, micrometers are not precision "C" clamps.) The
cautions of cleaning and verifying the zero apply to micrometers as well as dial calipers. If a zero reading is notwitzaitieel
spindle touches the anvil, follow the manutaet's instructions for adjusting the micrometer barrel.

Note that the value of the micrometer scale differs from that of the dial indicator. Each large graduation on a micnogleter b
represents 0.10ich, the same as the scale of the dial caliperhiw/iégach of these major divisions are three smaller graduations
producing four spaces from one major line to the next. The distance between these smaller lines represgicts. 0.025

The thimble is also marked around its circumference with 25 gradua#anh, representing 0.0ddch. One full turn of the
thimble equals 0.028ch.

To arrive at an outside micrometer reading, use the same principle as we did with the dial caliper, adding from laigéefo smal
to right. As the micrometer is adjusted, teading is taken from the last graduation that appears under the barrel on the base line.

All graduations on the micrometer, like the dial caliper, are read in thousandths: 0.100 is read as one hundred tho@2indths,
as twentyfive thousandths, and @B as thre¢housandths. Together they add up to a total reading of 0.128 or one hundred twent
eight thousandths.

The "tenths" micrometer has a set of markings parallel to the barrel numbered from 0 through 10. These lines break a ¢
thousandth of amch (0.001) into 10 parts to provide the ability to read intterusandths of an inch.

If a graduation on the thimble does not line up on the base line, look at the tenths lines on the barrel; one of tbagmdtrei
thimble will line up exactly wh one of those lines.



The number of "tenths" is read on the barrel scale, not the thimble, and the number is added to the end of the rezainpler-or e
0.1287 is read as one hundred twesigght thousandths and sevemths.

The depth micrometer scale handled differently than an outside micrometer, but it uses the same additive principle. In bo
instances, the scale starts at zero, but as the thimble on the depth micrometer is turned, the thimble covers thaérgaduated |
barrel instead ofavealing them. Remember, the last covered line is the graduation to read. If you use the graduation line th:
visible, the measurement will be long by 0.688h.

Depth micrometers are especially useful in measuring reegingand barreshank length, when reaming during chambering to
monitor progress, and for seeing how many more thousandths remain before the GO gage is fully seated.

The Tools In Use

You'll find these instruments invaluable if you ever have to reproduce a part for a customeseequaed the part's dimensions,
overall length, width, depth of retaining slots, and so forth. Many of these measurements can be taken directly fropathe old
without difficulty, but the new part's dimensions may have to be altered or adjusted tmsatager wear that may have occurred.
Special consideration must also be given to those dimensions that concern safety, such astipipggpinsion, diameter, or loss of
length through battering at the rear of the pin by the hammer.

Tip diameter shold be matched to the existing hole, not to the old pin. Wear may have taken place on both the pin and in the
If this compounded error is not eliminated, the newly manufactured firing pin could indicate a headspace condition hiyeletting
primer flow into the space around the tip and hole. The tip must be long enough to ignite the primer without piercing it. These len
vary from shotguns to 22 rimfires, so published data should be followed in making them up.

Measurements that you take from oldtpareed not be drafted professionally into a-fitlwn blueprint. They are only working
guides for reproduction, though it is a good idea to record and save them for future reference just in case anothexdede is ni
Several laws of gunsmithing sugg#st if you do not record the data, the next job will be identical and the measurement will have
be taken over again!

A little practice in using dial calipers, micrometers and dial indicators can give the gunsmith an increased abilityptecisde
measurements. But the quest for accuracy does not end here. The best measuring skills are useless without the alslitartd tran
work to those measurements. Without a high level of competence using precision measuring instruments, the mastemjcaf mech
skills needed to work to close tolerances is a near impossible task.

If precision is important to yod measure with a dial indicator, mark with a finely pointed scriber, machine and file to within
0.00Zinch. It will not be long before you are knowas a superior quality craftsman!

Choosing andUsing Files, Part 1

You can makeour stock angmetalworksmoother and better by using th@per files. Following is a rundown tife many types
from which tochoose.
By Dennis A. Wood

AN OLD TOOLMAKER, who had the responsibility of training young upstarts, once told me, "Give me a trainee who knows how
file and I'll teach him the rest." According to this old gentleman, quite a bit of his early apprenticeship involvedehagwdgiles,
and this old guy used a file like a concert violinist uses a bow.

Gunsmiths, too, have plenty of opportunities to file wood and metal, and using a file properly cafi spreeden make possible
o0 your work on internal bolt parts, stocks, and othiecework. For instance, when I'm hdiitting parts that are purposely made
oversize, the proper type and use of a file will make the job go easier. Or when I'm instadlaipda@ropin parts for building 1911
auto pistols, more often than not Idimyself reaching for a file to give the parts a few swipes so they will actually drop in.

Filing is one of those tasks you develop a feel for, entbg-doing process.

From top: A rasp, which is used to remove large amounts of wood; the bastéel, euttich is used primarily for roughing metal work but which
will also serve to work wood; the curved tooth file, used for shaping stocks or other wood work; and thecsepattgrn, which is used for
metalwork.



Talking the Talk

Files are normallglassified according to their shape or crosscut section and according to the pitch or spacing of their teeth anc
nature of the cut. The broad terms used to describe file characteristics argectassand outline.

A file's cross section may be triguiar, quadrangular, circular, or some special shape. The outline of its contour may be taperec
blunt. In the former the point is reduced in width and/or thickness gradually, usually fbalbrie twothirds of its length. Blunt
files' cross sectiongmain the same from tang to point.

The term cut designates the arrangement of teeth such as single, double, rasp, or curved. T filimdlas a single series of
parallel teeth extending across the face of the file at an angle of 45 to 85 dedleeaxis of the file (see sidebar for definitions).
This angle depends upon the form of the file and the nature of the work for which the file is intended. The single cairfilally
used with light pressure to produce a smooth finish.

The doublecut file has a large number of small pointed teeth angled toward the point of the file and arranged in two series
diagonal rows that cross each other. For general work, the angle of the first series of rows is from 40 to 45 degreesand the
from 70 to 80 degrees. For doukiat finishing files, the first series has an angle of about 30 degrees, and the second from 80 to
degrees. The second, or upcut, is almost always deeper than the first or overcutchofilele are usually used, along wieavier
pressure, for removing material faster and where you can get by with a rougher finish.

The rasp is formed by raising a series of individually rounded teeth from the surface of the file blank and is usediveith rela
heavy pressure on softer tedal for faster removal such as roughing out the shape on gun stocks.

The curveetooth file has teeth that are in the form of parallel arcs extending across the face of the file. The middle portion of €
arc is closest to the point or center of the.ffeeth are usually single cut and are relatively coarse.
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The straight needle files (top and third from top) are used for fine finishing cuts on metal. The bent files (seconddnaivatdwttom), called
rifflers, allow you to perform detail work ihardto-reach places.

Coarseness

Files remove material at different rates; the terms coarse, bastard, second, and smooth are normally used to desaéise thos
The coarse and bastardt files are used to remove a great deal of material from afobthe second and smooth cut files are used to
finish the more exacting gun work.

You'll often find more use for the second and smooth cut files on metal, and the rougher cut files for stock wood skgpseg. (D
of coarseness are only comparable wliles bf the same length are compared, as the number of teeth per inch decreases as the le
of the file increases.) The coarseness range for curved tooth files is given as standard, fine and smooth. In the sagabEBwi
files a series of numbers used to designate coarseness instead of a title; numbers 00, 0, 1, 2, 3, 4, and 6 are the most common
No. 00 the coarsest and No. 6 the finest. The number 5 is not used because it could be mistaken for an "S" ecus fillmooth

File Classes

There are five main classes of files: mill or saw files, machinists files, curved tooth files;faitess files, and rasps.

The first two classes are more commonly referred to as American pattern files. Mill or saw files are used for sharpeming mi
circular saws, large crosait saws, lathe work, draw filing brass or bronze and for general smooth filing. Cantsaw files have an obt
isosceles triangular section, a blunt outline, are single cut and are used for sharpening saws having "M" shambtettetbfdess
than a 66degree angle. Crosscut files have a narrow triangular section with the short side rounded, a blunt outline, a singke cut ar
used to sharpen crosst saws. Machinist files are used throughout industry where metal must beecemapidly and where the
finish is not that important. Except for certain instances in the round ercualél configurations, most of these files are dowbie

Flat files have a rectangular section, are tapered in width and thickness, cut silés#ind edges and are used for general utility
work. Half-round files have a circular segmental section, are tapered in width and thickness, have their flat sie=ugdbbie
rounded side mostly doubbut but sometimes singleut and are used tddiin concave areas. Hand files are similar to flat files but
taper in thickness only. One edge is usually uncut or safe. Knife files have a knife blade shaped section, taperedly) didthl®
cut and are used by tool and die makers on work having angles. General purpose files have a rectangular section, are tapered a
have second cut teeth divided by angular sections which produce short cutting edges. These edges help with stock stithoval b
leave a smooth finish and are suitable forasearious materials including aluminum, bronze, cast iron and mild steels.

Pillar files are similar to hand files but are thicker and narrower and should be included in every gunsmith's arsegal of f
Because these files are thicker, there is lessetanydfor this type of file to flex. Round files have a circular surface, are tapered,
singlecut and are generally used to file round openings or convex Témlée square files are doukdat and have sharp corners as
contrasted with taper triangular files, which are sirgle and have somewhat rounded corners. These files are normally used fc



filing accurate internal angles such as those used for dovefaillsses. Warding files have a rectangular section and taper in widtt
to a narrow point. These files are used for getting into narrow areas.

Wood files are made in the same sections as flat anedaifl files but with coarser teeth especially suitedrémgh work on
gunstocks. Curved tooth files are made in both rigid and flexible forms. The rigid type has either a tang for a cortvamtienad is
made with a hole at each end for mounting in a special holder. The flexible type is furnished fospesgadl holders only. Curved
tooth files come in standard, fine and smooth cuts in parallel flat, square, pillar, pillar narrerguhdliand shell types.

Swiss pattern files are used by tool and die makers, model makers and delicate instrumenisparsThese files are made to
closer tolerances than the conventional American pattern files although they have similar cross sections. The poinissef the |
pattern files are smaller, the tapers are longer and they are available in much finEhesssfiles are primarily finishing tools for
removing burrs left behind from previous finishing operations, truing up grooves, notches, cleaning out corners and smadithing
parts. For very fine work, round and square handled needle files, availahlmarous crossection shapes in lengths from 4 ta 7
inches, are used.

Wrapping Up

Regardless of the kinds of files you eventually use for stock and metalwork, you need to know which file to pick ankiosxsatly
employ it.

File Definitions

Axis: The imaginary line extending the entire length of a file equidistant from the faces and edges.

Back: The convex side of a file having the same or similar cross section as irreuhdlfile.

Bastard Cut: A grade of coarseness that falls between coatse@mnd cut on American pattern files and rasps.

Blank: A file in any process of manufacture before the teeth are cut.

Blunt: A file whose crossection dimensions from point to tang remain unchanged.

Coarse Cut: The coarsest of all American pattern &ifesrasps.

Coarseness: This term describes the relative number of teeth per length of the file. The coarsest have the fewest numbe

teeth per unit of length; the smoothest files the most. American pattern files and rasps have four degrees of;coarseness

coarse, bastard, second and smooth. Swiss pattern files usually have seven stages of coarseness: 00, 0, 1, 2, 8) 4 and €

coarsest to smoothest). Curvieth files have three stages of coarseness; starfasrdnd smooth.

e Curved Cut: File teetthait are made in a curved contour across the file blank.

e Cut: This term is used to describe the file teeth with respect to coarseness or character. Single, double, rasp, earakd or s
are used to describe the cut.

e DoubleCut: A file tooth arrangement fimed by two series of cuts, namely the overcut followed, at an angle, by the upcut.

e Edge: The surface joining faces of a file. Some files have teeth on the edges; some don't.

Face: The widest cutting surface or surfaces that are used for filing. Heelldd&h That portion of a file that abuts the

tang.

Hopped: This term is used by file makers to describe the spacing between file teeth.

Length: The measured distance from the heel to the point of the file.

Overcut: The first series of teeth put on a deutlt file.

Point: The front end of a file.

Rasp Cut: A file tooth arrangement of rodtaghped teeth, not usually connected. These teeth are formed individually by

means of a narrow punch like tool.

e Recut: A worn out file which has had the teetituginto it after annealing and grinding off of the old teeth. The file is then
rehardened.

e Safe edge: An edge on a file that is smooth and witteath so that it will not cut into the workpiece.

e Second Cut: A grade of file coarseness between bamtdrdmoth on American pattern files and rasps.

e Set: To blunt the sharp edges or corners of file blanks before and after the overcut is made. This is done to prevent weal
or breakage of the teeth along the edges or corners when the file is in use.

e SingleCut: File tooth arrangement where the file teeth are composed of single unbroken rows of parallel teeth formed by
single series of cuts.

e Smooth Cut: An American pattern file and rasp cut that is smoother than second cut.

e Tang: The narrowed end of the filhich enters the handle.

e Upcut: The series of teeth superimposed on the overcut and at an angle to it, such as opcatddable

Using Files, Part I

Other than screwdriver bits apdnches, files arprobably the moatseful tools thayou can ownHere's how to gehore out of
them.
By Dennis A. Wood

GIVEN TIME AND patience, any job performed on a milling machine can probably be done by hand with files. Once prope
inletted, a decent stock design can be rasped out of a block of walnut, pravidegting place for a favorite barreled action. A
replacement rabbit ear hammer for that antique shotgun can be fashioned out of a piece of steel. The artisans of bginettimes
have all the intricate wood or metsthaping equipment available todagt they managed to turn out beautiful work. When filing,



patience and the ability to see the finished job in your mind make the difference between success and &ingewith using
proper filing techniques.

You already know some of the techniquesoired, but there are some basic-filerking ideas that are worth reviewing and some
advanced techniques that can make your work go faster and look better.

Choosing a File

When working on any surface, the most important step is to choose the right figyle, and size.

A milling machine (which removes metal, as does a file) has the incremental capacity for downfeed adjustment. If tha-mill do
feed scale is accurate, the cutter will remove the desired amount of material from the work piece.itlidiles.Whe operator deter
mines how much material is removed with each pass of the file. This is why selecting the rigltttfjlge is important.

To get a realvorld idea of how much material each file removes, place a flat piece of steel stogkromoyk bench, and with a
micrometer or Vernier, measure the thickness of it. Place the steel stock in your vise and take ten or so swipes@riafss witht
a smoothkcut file. Measure the piece again, and you will soon see that not much matsredn removed by the smooth cut file.

Thus, when a project calls for removiffg-inch of material, start the job with one of the coarser files, such as the bastard cu
Work the surface down with the coarse file until there is about @ri@t0of remaining material, then finish up with one of the
smoother cuts.

Shaping gun stock wood normally calls for coarser files, but this is not to say the finer files do not have a placegnwotkin
For example, when forming a beaded cheekpiece, it's ynigirtd to beat a smoaothut file to get the definition of a sharp-@iegree
shoulder.

Most often, roughing out a stock blank requires using raised tooth rasps in round andiféiéhapes. The round or hedfind
files work around the curves of a cheedq@ or in the grip area with its compound curves. Although sometimes impossible, try t
keep the rasps and files going with the direction of the grain in the wood. Excessivgrainssutting of the wood fibers results in
the need for extra elbow greasten the time comes faanding. The compression and cutting trauma imparted to the wood fiber:
from rasping can go deeper than what is visible, so whenever possible try to go with the grain.

| employ these types in shaping new stocks for the most comraoinBton and Winchester belttion rifles. | have my own
stock patterns made from the lowest grade of walnut | can get. Irélsbape these patterns to match the particular needs of the
customer. It's a simple matter to build up an area with ankadygfiller, such as Bondo, to get the pattern as close to the customer's
needs as possible and then send the pattern and stock blank off for profiling.

While draw filing, the file teeth are held at 90 degrees to the bore line, and the file is pushed émavhack.

The sight base file has two safe sides; they guide the file when cuttii The horseshoe rasp has a curved side and a flat side. It comes in h:
dovetail wider. when roughing out gunstock shapes.

Power Files




Using rotary files andburr bits in a motodriven hand tool can add speed to your filing, especially on softer materials such &
wood, but they also have application on metal.

A round, coarse burr bit, for instance, removes wood from a gunstock quickly in preparation ferteedtiing job.

Also, the cylinder and tapered carbide burr bits are handy for shaving metal, especiallytm dgietat areas. This works we
when installing and blending flared magazimell extensions on 1911s.

Additionally, small carbide ball burr tsiarehandy to use when a screw slot is butchered up, and you need to get the screw out
replacement. The little ball will cut a good enough slot so that the battered screw can be turned out.

File Shapes and Choices

Square, round, and triangufles each have their place when dealing with metal parts fitting.

A ¥¢inch parallel round smooth cut file is just the ticket when fitting a new barrel link on ast@iIpistol. The radius on the
barrel lugs of these style pistols is another ptheg needs attention when fitting a new barrel so that the slide stop pin rides over
allowing proper barrel lockup.

If you need to cut a dovetail for a sight but do not have access to a milling machine, spending less than $20 foirelguartel
square ife and sight base file will get you through this task. The square qaetefile is used to remove the bulk of the metal,
keeping the bottom of the future dovetail flat, level and perpendicular to the bore.

The sight base file is triangular shaped &ad two safe sides that are used to undercut each end of the dovetail until the sight f
snugly in place. As the safe sides do not have teeth they are employed as guides to ride in the bottom of the dovbeadiddile
with teeth cuts. There are ptgrof gun craftsmen who still use this method of installing sight dovetails and do a reputable job of it.

Needle files are hard to beat when the need for getting into tight places arises. These files are small enough stobeinaize
obliterate youmbility to see what you are doing. Putting a slight chamfer on an extractor or the radiusing of the underside-of a 1
style extractor for case head clearance is where these files shine.

Of most use are the smaller # 5inch overall length files with 20 2% inches of cutting surface. The Swiss pattern files offer
more grades of cut in the file teeth. For me, the #1 medium coarse, #2 medium, #3 medium fine, and the #4 fine seavky partic
well.

When dealing with the harder hdatated steels sometas found in gun parts, tifene-cut diamond needle files have enough
stamina to remove burrs and sharp edges where a normal file wouldn't cut it.

The rattail file is quite handy for getting into smallirved areas like Pushig a file over a flatopped visewill keep theedges of the part fron
those behind a grip cap. rounding over.

Working Flat

One of the difficulties involved with filing is keeping the file flat and not rounding off edges. Whenever possible @esaighvis

square, flat, smooth faced jaws. | use one of the cheaply made drill press vises that has had the top of the viseqansusiafsg

that they are now true to one another. The inside faces have also been surface ground so that they too are flat. Waeneepart

to be dressed with a file is placed between these jaws, the file moves across the jaws and keepsetleegrgsid the part from

rounding over. Flatness is extremely important when dealing with sear surfaces and other parts that need to mate squarely.
File teeth are pitched forward and only cut when pushed forward.

Tip

If you need to remove an excessive amtoof material, don't start with a file. Instead, scribe a line at the necessary depth ar

hacksaw the material above this scribed line. There isn't much sense wearing your arms out filing when there are quioker we

remove the material.

File Sizesand Thicknesses

Just as there are many different styles of files, there are different schools of thought on what sizes of files shall@detnade
of the file becomes a factor, and for that reason my preference is for files with lengths of 48 &cires.



For me, it's much easier to feel what the file is doing when I'm using a size | can control. There are those who dbugiitg wel
the 10, 12, and 14inch files.

For most of the part fitting | encounter, | find myself reaching most oftethtopillar files in my rack. This type of file has a
thicker body and therefore has less tendency to flex than some of the thinner files. The thicker, smaller files aresasovhena
you need to keep the cut flat. Because most pillar files have idafe gou don't have to worry when getting up againsi&free
shoulders that don't need undercutting.

When involving yourself with striking or draw filing barrels for tool mark removal or eliminating the pits caused byhiggiera
file should get theall, mainly because you can get both hands on the file. This type of filing usually calls for much longer stokes w
the determined effort to keep the work piece flat. Chalk the file to keep the file teeth from pinning or clogging upmétatteing
removed and use a file card or brush to keep the file clean so it doesn't score the work.

When dealing with the roughing of stock shapes, | move up to the larger files. THE-1@nd 14inch rasps and files afford
more width and length to hang ontoevhshaping a forearm or rounding the toe and heel on the butt.

Working with Pins and Punches

Pins find their waynto many differensections of a gurgnd you neetb know how toremove andnstall a variety othem.
By Chip Todd

ONE OF THE THINGSsome gun ownerd engineers or fairly weleducated hobbyists who have a good grasp of mechanical things
0 ask about is how to handle the different kinds of pins in their guns. Particularly, they often want to know if their arenties
right ones, orfithey can use a slightly different one without damaging their pins. Gunsmiths who have worked for years w
different kinds of pins take the varied shapes, uses, and special punches needed to work on these items for gramtede lzufeher
intricacies about dealing with them that aren't common knowledge among either serious hobbyists or 'smiths.

Below, I'll discuss some of the more frequently found pins, their uses, the special punches for them, and then howpinaise the
It is also helpful to knev how to modify pins without spoiling their usefulness, and you'll benefit from knowing several methods c
making them stay in place.
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Various types of pins you might encounter when working on firearms. Most aren't hardened, with the exceptioni$ pifithegrooved or splined,
and spiral pins.

Pin-Driving Punches

Some punches most often needed in firearm repairs. Thetlpasd punch represents those with aluminum or nylon tips also.

The Straight-Ended Pin



The straightended pin is the most commonly used tyiie .shape is strictly cylindrical and is usually annealed (unhardened). It
may be made of almost any material, but it is usually carbon steel in most firearms. Its fit can be efiher shfgrferencefit (see
sidebar), depending upon the use ofghre But even when it is used as a slave pin, it's still called a straight pin.

Standard pin punches, drift punches, and small steel rods all serve well in dealing with straight pins. There are tijustsavhen
piece of rod, a nail, or a small screwdriveill suffice in removing a pin. Be that as it may, it is always better to use the most
impressive punch you can when the owner is looking on. The impression of using the right punch is usually as impadrtaotef no
so0, than the results achieved with i

Dowel Pins

Dowel pins are usually hardened steel with slightly chamfered ends that aid in starting the pins into holes. The endsialig not
finished to a smooth surface, but the sides of the cylindrical body of the pins are most often grouvew tiina finish. With their
hardness, any irregularity in the sides would broach metal along with the pin when it was installed, causing gallingnandtstic
the pin needs to be removed.

The distinctions between dowel pins and straight pins aregbateblurred, as there are often dowel pins with only one end
chamfered and also some straight pins which have had the ends deburred by blending the sharp edges away.

As with straight pins, dowel pins respond well to being driven with pin punches anguirihes. The choice of punch will be
determined by the tenacity of the pin in its hole. Drift punches are stronger than most pin punches, and tend to benused with
force; therefore, they will likely leave scarred pin ends. This can play havoc witHa@mdang pins in highly visible places.

Roll Pins

Roll pins, or spring pins, are commonly used where two or more pieces are to be held together, but not pivoting io esation t
other. The pins are split longitudinally, with the edges of the spéhimg sticking out from the diameter of the pin. This gives two
edges that bite into the part's hole, keeping the pin in place. They are usually tempexealdillige a spring and made of spring
steel, hence the name spring pin. The hole forces thedges of the split in, causing the pin to achieve a round shape with quite a b
of outward force against the hole's walls. With these edges biting into the walls, seldom do roll pins come out without s
persuasion.

Still, | have embellished their hatdy power by scoring their edges with diagonal pliers. This should be done only with pins the
are to remain in the holes and are not in a place where the edges of the hole will show. | do this when the hole ha tegame t
for the pin and the pin'disedges cannot be forced wider with a sharp wood chisel.

Roll pins are used almost everywhere pins can be found and have good holding power and strength. They should not, howe\
used where there would be something turning on the pin. The famggtsplit would quickly enlarge the hole in the rotating piece
and render it useless.

When using them, they should be started into their holes with-pineditarting punch. In spite of the obvious naming, it is pretty
hard to find something like this in thecal hardware store. | get mine from Brownells stock and find they are much better and saf
than trying to hold the pin with a pair of lompsed pliers while driving the pin into the hole. This punch is identified by the hole in
its end, into which theoll pin is placed. The punch makes it easy to hold the pin in line with the hole and drive it far enough in
establish the direction it will need to go. The 4pih starting punch need not be limited to just roll pins, but one must realize its
limitations and not use it to force tight, solid pins into a hole with a healthy interference fit. This will just break a good punch

As soon as the pin has started, usually about one fourth of its length, it is safe to change to the other typia ptincih.|
usually continue with the starting punch, though, until the punch nears the top surface of the hole. There is almost 6 chan
slipping the punch off the pin as there would be with any other type of punch.

The main rollpin punch is used in seatinigetroll pin and in driving it out of the hole. This punch is identified by its ball right in
the middle of the face of what looks like a regular drift punch. It is this punch that gets abused the most in my skapahyav
friends and students using myots, and in their enthusiasm to work on their own guns, they often don't notice the little ball on tt
end and flatten it out against a straightded pin. Accordingly, | keep these two Hpith punches in plastic 22 cartridge boxes with a
large "NO!" printed on the top. This has been effective in keeping the punches from being damaged.

Spiral Pins

Spiral pins, the most popular brandme being named "Spirol" pin, are pins made of ralledpringsteel flat stock that takes on
a spiraled look wheriewed from the end. For the pin to compress, it must have enough force exerted against it in an inward ra
direction to overcome the friction of the stock rubbing against itself when the spiral is tightened. They are very t@mghgainse
used forsome rotational situations without their hurting the hole they are in. They are hard to get started, but drive well wihen the)
in the hole over one quarter of their length. They are somewhat finicky about having th&izeghhole. They do nothingaha
straight pin won't, but they retain their position well if they are put in a hole near the right size.

They should be installed and removed in the same manner as roll pins and with the same punches. You may need to use a
punch than the outsiddiameter suggests, because different pins will have more spirals depending upon how much holding po
they possess.

Tapered Pins

Tapered pins are just straight pins with one end smaller than the other. They are used to drive gears and locateepart$y but
have an object rotate about them. Tapered pins are designed to be installed into tapered holes and should always te@aghsmall
hole in the bottom of their receiving hole to facilitate their removal. They most always have domed enésgbnnieth vargo much
that there are no punch sets that | know of for these pins. Because they are hardened, use standard pin or drift pstatlhas to i
remove them.



Ball-End Pins

These pins have ends that are hemispherical and polished, as theyadkehall ended for aesthetic reasons. Few things look as
bad as balend pins that have been abused by being driven with other thaandep punches. As far as destroying a gun's cosmetics,
marred ballend springs rank right up there with boogeuvgdsrew-head slots on firearms.

One of the most common uses of this type of pin would have to be the barrel pin on Smith & Wesson pistols. It takesat very
cuppedhead punch to drive these small pins out without either flattening the ball end or skenegeiver around the pin's hole.

Grooved Pins

Grooved pins are the invention of GreBin Corporation, hence their name, but they are manufactured by a number of compani

These pins are generally dowel filke in nature, with some chiseled groovasund them to raise up ribs that bite into the hole's
sides. The raised lands are sharp and can be either at 820degree intervals around the pin. The splines, lands, or whatever ¢
particular company calls them, are from one quarter, one half, tur thye full length of the pin. The lands are formed by imgact
not rolling as are the splines of splined pins.

Grooved pins are usually tapered on the ends and can be easily driven with a hammer. | choose to refer to my hammers a
speed presses, #is draws more sympathy when | happen to compress the end of my thumb. Work with pins and you'll, soone
later, need the euphemism to save your pride.

Splined Pins

Splined pins are the pins with straight or crisscross grooves that are rolled im@tddein a continuous pattern. The rolling
causes the metal to be raised between the grooves by almost the same height as the grooves are in depth. This disptaeialy of t
cold-works the grain structure and hardens it to some degree, making fohgldiag power.

The pins are installed and removed with pin punches like the straight pins and are nearly always madmaxfdrigiteel, but are
not hardened. They make very good pivot pins for triggers, hammers, and other gun parts, but theyyaoenfiuad to the lower
priced guns. They do not stand much removal andstallation, because the splines cut into the hole are either destroyed afte
several installations or they are deepened so that the pin goes farther into the hole than indek inte

When they find splined pins on a handgun, many consumers want to throw the gun away. But there is nothing wrong with t
pins, as their use on military weapons suggests: for instance,-ft&ddntains them. They should be put in by hand, andshi¢gh'
should remove them by bending the bent end straight and pulling thehapgd head away from the hole.

Due to their very nature, splined pins must be driven in with quite some force, or they will not do what they are dedigned to
That is, they rmast displace some metal, cutting grooves into which the raised splines will stick. Start them with a hammer and ¢
change to a drift punch when they are mostly into the hole.

Cotter & Detent Pins

Cotter, or detent, pins are so reliable and low costtkimy are used extensively on airplanes. Most cotter pins are made of a fairl
soft steel, but there are some stainless, spring steel, and brass ones to be found. | never replace those made bbsprimg stee
ferrous metals.

One of the guns which useéegtent pins is the MAC 10. Its front pin is either a hollow pin with a barbed pin to retain it, or the
detent pin of recent years. The hollow pin is just like a hollow rivet with a hole for the barb of the retaining pirestidA&s have
used detentips, as they are easier for the uninitiated to use. You just push until it is installed and pull until it is removed.

The ball is really a plunger, as the detent is the dent that the ball was intended to fall into. In the case of the NMA@gethe
ball pops out just outside of the hole and the universe acts like the @g¢att The ball is a hardened bearing with a coil spring
under it, and the top of the hole is staked to retain the ball and spring. | rate these pins pretty high, althoughehbgtehsue will
be some of the pin sticking out farther than | would like for it to. This is the reason the pin is usually relegatedli@mpestyie
weapon.

Another pin in this family, the hairpin cotter is familiar to those who have worked onTdag are fairly reliable. They are used
both in grooves around a pin, and with a hole in the pin and the straight leg sticking through the hole.

A second cousin of the hairpin cotter is that even more active pin with the curved leg on both sidese @hisoshalways is
mounted in a groove cut around a shaft or pin. Shadetree mechanics call them "Jesus Clips," for the number of timebatdg have
say, "Jesus, where'd that sucker go?" If you take them off with a pair ohtsegl pliers, instead gfrying them off with a
screwdriver, you can control them better.

Knurled Pins

Knurled pins are soft straight pins that have been rolled with knurling rollers to offset metal into either straight we-disaped
lands or raised points. These pins aseally hardened after the knurling so that their barbs can bite into hard metals for retention
the hole. The knurled area may be the full length or even as little aguanter of the length of the pin.
Clevis Pin

The clevis pin is quite handy, ards usually used in conjunction with cotter pins or hairpin cotters. They have a round head wit

radiused edges and a countersunk hole in the shaft near the end. The use of the clevis pin is about the same aslieisiatert pi
suited to militarylooks than the sleek look preferred on consumer firearms.



Sometimes, a clewvike pin is used with its head in a countmre and the proximity of another part retaining it. This is true on
some models of leveaction rifles. It is a most useful type pin, and, used correctly, is practically infallible. They should not take
any amount of tapping or hammering to remove them, just a stiff wire or welding rod in most cases.

The most famous cuppeazhd pin found on firearms would have to be the mainspringihg pin on the 1911 automatic pistol. It
is really a combination of a badind and a cuppeend pin, as it is meant to be driven in one side and out the other. The cupped end
usually found on the left side of this weapon but functions equally aowelither side. This pin has a circumferential groove in the
middle that serves as a retainer when the mainspring's lower plunger point is in it. | rarely run into other uses for it.

John Browning used it on the 1911 because a good military weapon sleoahiebto be dismantled with only a cartridge. But,
you say, the 45 ACP has a round nose? Well, nobody's perfect.

| use an ordinary pin punch to remove the 1911 mainspring housing pin, but | only push on the punch and don't hammer th
out. When the guis a pristine, glossblue new one, | use a brass punch with a-&ladiped end to push the pin past the mainspring
axis. This should always be done with the hammer in the uncorked position to minimize the pressure on the retaining/pin whei
are tryingto remove it.

The other pin on the 1911's mainspring housing is the flathead retaining pin that holds the mainspring and its endiimgthié hou
is a small pin that is straight on one end and has a head likelassidlathead screw. The headiésigned to go into a countersunk
hole in the front side of the mainspring housing. The 1911 sear pin and hammer pin are similar, but with a much shddawer ang
the countersunk head. They have such a slight head that it is difficult to see it iftyed"@ in a hurry. These should be dfiipand

require no installation or removal tools, while the mainspring plunger retaining pin will usually take a pin punch te pistott

while the plunger is depressed.

Terminology For Fitting Pins

There ae a couple of terms relevant to how pins fit in the holes provided for them, and it's helpful for you to understand

difference.
When a pin has an interference fit, the pin either has the same diameter as the hole in which it rests, or the thindsgsligh

(one or two thousandths of an inch) than the hole. This fit is more accurate, and the pin is less likely to come ol thigmfis In
extreme cases, where high pressures are to be encountered, the pin may be three or four thousanaithslariger than the hole
and the pin will require contraction before installation. This is accomplished by placing the pin on dry ice beforetdnionipe
hole. Upon reaching its final resting place, it expands as it assumes the temperaiei@rofed metal and achieves a very tight hg

In a slip fit, the pin is one or more thousandths of an inch smaller than the hole it will occupy so that it can bestdisitlon
taken out. This fit will require that the pin be retained by some mathgdometry. Often, pressure from one of the two or more |
being pinned together will suffice to hold the pin in place. It may also be held in place with another part placed t@xiegyv

ld.
parts
ent

movement of the pin.
More often, you will encounter a combition of both of these two fits such as in the pivot pin of some pistols when the |pin i

driven through the frame in an interference fit, through the trigger in a slip fit, and then through the frame, agaiteriiel@mce fit.
For ease and time's sakee often call a pin with an interference fit a tight fit. Conversely, afislggn can be referred to as a loeg

fitting pin.
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Punches and pins most often used on firearms and reloading equipment. Each pin requires very definite punch consideration.

Other Pin Tips



There must be some cases where you shouldn't use lubrication on a pin when yiastadlirg it, but | cannot think of one. |
prefer to use some good oil with a few drops of STP in it so that the oil will stay on the pin no mattenditve firearm is inactive
or how much pressure | must use to install the pin.

I highly recommend the use of a Dremel cutoff wheel when cutting pins, because it only produces a small amount of he
change the temper of a pin, and it can cut any piagho matter how hard it is. Cutting pins with diagonal pliers or bolt cutters calls
for a serious secondary operation to remove the squashed end. The cutoff wheel cuts with a good square end whichean ec
blended smooth with a Scotchbrite wheehifew seconds.

Most pins are removed with the punches that put them in, only there are some cases where a pin may be above the aarface
be "rolled out" with enetutting pliers. | find this a good way to remove pins that have been driven intadahglie, but is still
sticking out enough to be grabbed with the end cutters.

There are several good ways to make pins stay where you put them. They can be bent slightly so they will exert pregsure ol
ends of the hole, or the end(s) can be flatteni#d & hard hammer, or they can be staked with a centerpunch. | also use mediur
torque threadocking compound, such as Locktite, Staylok, or other products to hold them fast. Which method you use shoulc
dictated by the situation and how visible the @nlt would not do to flatten the end of a higticed pistol's hammer pin if it is
prominently in view.

Some pin situations call for setscrews in a perpendicular hole to lock the pin in place. This can also be accomplileempvith t
of the pin's holdéeing threaded for a locking screw.

Along with the bending and egghaping the pins, you will run into cases where you will have to straighten out bent pins. | just rc
them on a flat steel surface while hammering them with a sifaodd hammer. Be awatkeat this will often cause the length of the
pin to increase. This method can be used to intentionally lengthen pins, as well as score them with diagonal pliers.

As long as the pin is out of view, and there isn't a bending force on it, there are manyowaysh get away with tightening,
stretching, and locking them into their holes. Some are better left to be done when the proud owner isn't there tostegras mo
technical types don't understand the existence of tolerances and the growth of holexpased to stress. If there is a persistent
owner in view, I'd suggest the use of a thremaking compound, even though this isn't usually as secure as the mechanical metho
of securing pins.

Tips For ChoosingAnd Usingd Abrasive Stones

From thehandheld Arkansas stone tine highdollar ScotchBrite wheelyour options fosmoothing metadre wide open.
By Chip Todd

SMOOTHING METAL with abrasive stones is one of the most important operations a gunsmith can perform. It also has ranked
up there with dental surgery on my list of favorite entertainments.

| always considered "stoning" one of the necessary evils associated with metalworking and went to great lengths to minimiz
association with stones. My subconscious might be partially reggerfor my attitude, as | really hate to put out my heeched
money for something that vanishes while I'm expending so much energy. | forced myself to overcome this attitude when stc
saved some lengthy projects from the "frustration containen&liith garbage bags.

Before we get into their different uses, let's first look at some of the types, shapes and compositions of abrasivergiaviés, a
some do's and don'ts concerning their use. We have to know which stones do what to chooseottes faglihe job. Learning the
correct use of the different types and shapes of stones didn't come easily, but the experience has repaid me many times over.

Composition and Cost

Stoning is, by definition, the use of abrasive pieces of synthetic or natural stones which have been shaped for gestiChlar jo
larger the granules, the coarser the cut of the stone. The shape of the granules is also important in determininignigs soh diod
finish left by stoning. Also, the hardness of the stone is as important as its cutting ability, for hardness deternoimealiitiey fof
the stone, including influencing how the stone resists forming when you don't want it to.

There are timg when files just cannot do the smoothing required in gunsmithing; yet, seemingly less precise stones can do the
Even diamond files, the only ones that can cut into hardened steel, are really stones with a steel core. You canrbaclstiedd
with common files, yet almost any abrasive stone will do so easily.

Natural stones come from the earth, having undergone great heat and pressure over a long period of time. The grateisf the <
determined by the amount of foreign minerals present. €nass is determined by the loose proximity of the granules with respect tc
each other, while hardness is a matter of chemical makeup and physical structure.




Arkansas was known for its abrasives well before the 1992 election, including, far lefi\k#lasas stone. Other abrasives include, from left, a
round India, a square Carborundum and a triangular ceramic alumina stone. Lower right, the author holds a flexiblalst®fer swrking on
curved surfaces or in hatd-reach places. They are neadf aluminum oxide bonded to a flexible spine.

Arkansas stones, as they are known in the trade, are actually novaculite stone. Per their name, they are usually fatouhoh and
Arkansas and are the most widely used natural stones. Arkansas stoffies-enting and are usually white, resembling white
marble. The gunsmith can easily feel an Arkansas stone's smoothness, and he can predict the finish to be correspordingly s
These stones are fairly highly priced, because they require a lot giye¢ndre expended in their shaping. For instanceinal®long,
2-inch-wide, Linch-deep Arkansas stone costs $17.36 in Brownells catalog.

In contrast, India and Washita stones are generally dark and coarse and remove larger amounts of materialrkiaasate A
stone. | have heard of the Washita stones, but | haven't used one. They have been so overshadowed by the Indiatsioges tha
written about them. Most of the softer stones are India. Found in black and a red, sand color, India stoneal aie@maium oxide
and are usually subjected to a nmaade process called sintering to form them into useful shapes. Available in fine, medium, ar
coarse grades, they generally cut faster than hard Arkansas stones. | like these stones for smoothfugfaoeseand for forming a
stone with which to get into crevices. These, like most natural stones, are also somewhat expensive compared t@@aesfidait st
the modernprocesses of sintering them into shapes reduces the cost below that of Arkehgadyerystalline Ruby stones. For
example, a 8nch-long, %2 inch-wide, %~inch-deep India stone from Brownells costs $6.29.

More expensive than the India stones, stp@d polycrystalline Ruby Stones are especially suited for working hard metals like
tungsten carbide and hardened tool steels. They come in three grits, all relatively finer than those grades in othertlstimes. Wi
advent of ceramic alumina stones, | find it hard to pay for-pigted Ruby Stones. A-ich-long, */;¢-inch-wide, ¥+inch-deep Ruby
Stone in fine grade costs $33.10 from Brownells. But they will give a beautiful finish.

The Dremel MoteTool, shown with an assortment of mounted stor When stoning the inside of a flared magazine well with a coarse,
Cratex, cutoff wheel and sanding drum, is a favorite in the autl stone, move the stone linearly and axially and use water liberal
gunsmithshop. Of course, gunsmiths should always wear eye prote remove fouling. Qing a coarse stone, of course, removes more m
when working with rotary power tools. but it also reduces your stoning time.

Further along the finish scale is the ceramic alumina material spawned by the U.S. space program. This ceramic materia
developed for use in the thrusbzzles of rocket exhausts due to its great heat tolerance. It was also required to withstand
incredibly corrosive effects of the fuel, unsymmetrical dimetiydrazine, (UDH2). All fuel lines, valves, and other components that
come into contact withhis fuel need to be gold plated to withstand its corrosive effects. The final finish obtained from these synthe
stones is phenomenal, but compared to what other natural or artificial stones do, they remove a minuscule amount of material.

Carborundum ighe trade name of a material and the manufacturing process of abrasives manufactured by Union Car
Corporation. Used for most grinding wheels and inexpensive sharpening stones, it is easily formed into precise shapes langres
heat. Thus, it doesot require the expensive carving necessary when shaping natural stones. This material is usually fairly coarse
cannot compete with the finish left by the natural Arkansas stone or theaggmceramic alumina material. Its main attractions are
its rdatively low cost, the amount of material it can remove, and its ease of manufacture.

Diamond stones are a cross between natural and artificial stones, in that real diamond particles are embedded inbatingickel c
on an unbreakable plastic or metal daghey are used with water, not oil, and should last indefinitely because they don't get du
They cut faster than other stones and are generally available in two textures, coarse (325 grit), and fine (600 gttitg, fanch iof
bench stones, laps, fites. Their cost makes me keep them locked away so that they will not be used in place of regular, chee
stones. A fine bench diamond stone, measuring 6 inches by 2 incBlembly, costs $47.50 from Brownells.

How to Buy and Use Stones

Because st@s come in so many shapes and sizes, the hobbyist or gunsmith can be confused when he starts buying stones
shop. | would recommend buying the following shapes indhier: a sharqeornered square of aboutinch per side, a triangular
stick of about the same size, and a flat s@néy *,sinch in crosssection. | find sticks about 5 inches long easiest to handle, while
those used to level a larger flat surface need be around 6 inches in length.

Starting ginsmithing requires more of the fhoatting stones than coarse ones, since the type of jobs a starting gunsmith wou
take on don't usually require removing any significant amount of metal. | use the coarser stones more than most guasseths bec
hatefiling; then | use motdools with Cratex to do quite a lot of my finish work. | often use fine or medium stones that have wide, fl:
surfaces to level out flat planes such as the sides of 1911 slides. | also have found that it is economical to gleetseadfiak and
save wear on the more expensive stones. | would suggest that a starting gunsmith start out with some Arkansas stoopsrof the
shape for trigger jobs and a couple of Carborundum stones for quickrevam@al chores.



| avoided soft ®nes when | saw them crumble away so rapidly, but soon found them of as much value as the harder, flat stc
That they crumble away allows them to conform to an irregular surface and be contoured into the proper shape with whkigh to wc
corners moreeadily than harder stones.

Harder stones hold their shapes better and retain the perfect angle cut into them by the manufacturer. They excel in le\
surfaces in a way that allows the 'smith to see the surface approaching flatness. For this wuakdit t® have a hard India stone
with a sharp 9@egree corner for making sear notches and other critical angles true.

However, the wide, flat stones get most of my attention, because a lot of my work involves leveling surfaces. For this, | use
mediumhard Carborundum stone, or when features allow, stearite sandpaper on a flat surface. The sandpaper is more econ
than the stones, and | can follow the sandpaper with a finer stone if necessary. | have also found the white stearttefpsieer ¢
and finishes smoother than the grade indicated on it. It is also longer lasting than other types of papers.

I recommend this type of sandpaper for applications requiringgi@@ 320grit metal removad and | recommend 3M papers
exclusively. Having owed automotive body shops and run manufacturing plants in the past, | have found an appreciable differenc
the papers made by 3M and those by Bdanning, Norton, and Bay State. My sandpaper bills were reduced by almost 50 perce
when | changed to 3Mhe workers noted the reduced energy required to do their jobs; and the-qomalityl examiners lauded a
corresponding increase in finish quality when we used 3M papers.

Dykem steel dye is often used to identify high areas when stoning v Stoninga g/lindrical piece of metal in a drill press requires the gunsr
flat stone. For the gunsmith on a budget, dark permdetniarkers to use light strokes with the wet stone to avoid bending or pos
serve as well. Use a wide, flat, hard stone such as a méditdn breaking the rod. To avoid busting your knuckles, always pay ca
Carborundum to level flat surfaces. attention when stoning on a rotary device.

Motor T ools and Stones

There aren't many tools that come into use around a gunsmithing shop more than the sradlidnaodry grinder, generically
called a motor tool. The thing most of the brands have in common iséhairth shaft size, which keegginsmiths from being
limited to only those tools made for particular grinders.

There are many brands of motor tools on the market, including one you can charge on the Sears card, but | have foual the L
Moto-Tool to be the best. The Meiool, Dremel'scopyrighted name for its motor tool, is the most widely used and for good reason
Dremel has been building hobby handgrinders longer than anyone else on the market. Foredom has been rdaéidd|éebt:
shaft tools for a long time, but they just dolend themselves to gunsmith use as well as does the Dremel tool. In my opinior
gunsmiths should celebrate Mr. Dremel's birthday, because there is no end to the chores a motor tool can perform. jebsstoning
my shop, the Dremel gets fewer daystb#in a priest.

The gunsmith may buy Dremel Meimols as standlone products or in several types and sizes of kits. There are motors witl
bushings, batbearings, single speeds, two speeds and variable speeds. Dremel also offers a kit with a fleixdohe staafdpiece.
There are some interesting accessories also offered, such as the router attachment, drill press and other fixturesmed ratzhe
gunsmith. The router attachment is well suited for woodworking and hobby use, however.

The Dremeltype rotary stones can be shaped with the rectangular, gray stone found in the kits by spinning the rotary stone
high speed and holding a corner or edge of the shaping block against the stone. This technique is much like usinge matbatath
theworkpiece is spinning and the shape of it is influenced by manually holding a cutting implement against it judiciously.

| keep my rotary stones separated into two distinct groups, the hard and the soft. It is apparent at a glance whiehcstanrses ar
ard which are fine so they can be mixed together without wasting your time searching for the proper stone for a job. Moae often
not, | gravitate to the one nearest the desired grit and hardness and in the best condition. Nearing the end of theséifapdém
collection, | have quite a few stubs in the bottom of the box, and | try to use them when | can bear the extra stegimit alezady
tired hands. Handling small pieces of abrasive does little for the skin or the muscles of the fingensdand find myself buying
new stones the day after | have made myself use up the bits and pieces of stones.

Of course, all power tools should be used only when wearing safety glasses or a face shield. In hand stoning, this@éy't nec
unless you hapeto be incredibly fast.



Stoning the inside of a trigger guard and the finger grooves or A soft stone is used when cleaning up after silver soldering on a ct
frontstrap with a rocking boat motion are good ways to use a soft < front sight, so that it will contour into the square joint. Using a crissc
Strokes along a curved surface tend to cause less trouble than try motion keeps you from wearing in flat spots on round surfaces.
rock agaiist the curve.

Using Popular Stones

The most commonly used stone in your workshop will be the flat, hard, fine stone wittlei@@ corner to be used for sear and
searnotch work. | also use diamormbated files because they cut harder metal and leave a fairly smooth surface that oahduk to
up with Cratex wheels. (Note: Take care to use water with diamond files. They are expensive, and the diamond coating wi
quickly removed without water to lube the way.) When | must use a stone for sear-notsbawork, | usually choose an cera
alumina stone for its hardness and fineness of cut. If the sear or notch is rough enough to require a coarser stoiw: cposidapu
casehardening the surface.

Another popular stone is tié&-inch-wide, 4 -inch-thick medum-cut stone used witlplenty of water to flatten a surface. | use this
whenever | am unable to level a surface with-§lated sandpaper. There might be some protrusion that prevents the use of a larg
flat abrasive surface, so this stone is a must. | wash stones like thia wiod hand cleaner and a fingernail brush under running
warm water. It would be a good idea not to use the spouse's vegetable or nail brush because the stone tends to wasktlegll on t
also.

| keep several grades of fimaitting round stones around use inside shotgun bores after installing a bead sight near the muzzle
Marks from these are much easier to polish out than those from a Dremel sanding drum. The sanding drums, wrappedewith a
liberally laced with semchrome polish, are good ftiie final polishing of the shotgun muzzle's interior.

Another good use for abrasive stones is against rotating parts. This confines their use on round surfaces that arelountentric
an axis which can be chucked up. | use the stones to give a fishltiinmany of the parts which | make with my lathe, and even use
the stones with my drill press projects. As with filing, caution must be exercised when using a handheld object agdingtarit
not only with respect with the workpiece, but witke thpinning chuck as well. Letting the end of the file or stone be hit with one of
the chuck's jaws can cause it to effortlessly ventilate one palm or knock a thumb out of joint. Either is bound to hejaression
on even the most unimpressionable guitism

It is imperative to use water or oil as lubricant and-8ltitig agent when stoning a rotating part. Use normal filing motions; the
stone will load up immediately if you don't. Also be aware of the surface speed because the rotating part imenedatiget speed
between the stone and the surface of the workpiece by several magnitudes. The larger the workpiece diameter, the grea
difference of the relative surface speed. | use this technique when dressing the end of a threaded patteniatte iartin breaking
the sharpness of an edge cut on the lathe.

Brownells sells some useful items called F&wnes, which cabe used in quite a few applications that call for curved surfaces
and hareto-reach places. They are aluminaxide particlesbonded to a flexible spine that conforms to curved shapes yet is stiff
enough to transmit the pressure needed to remove material. They are 1 millimeter thickn@Paad last well if not subjected to
sharp edges or solvents.

When fitting parts or ting to achieve a perfectly flat surface, it is useful to dye the surface to be stoned with an minute coating
color to readily show the low spots. The mainstay in the machining industry is a dye named Dykem. It is so well entegrtbtleed th
generic naméor surface dyes is "dikem."

In the abrasive stones section of the catalog, Brownells offers a "Prussian Blue," a paste used mainly to check then fit bet
parts. It also can be used to locate low areas of a flat surface, but Dykem is better fopthes.pfDykem comes in many hues, but
intense blue is the standard of the metalworking industry. It is an albakel lacquer that smells good and gives you a high if you
aren't careful. Being a lacquer, it is waterproof and needs acetone or Dykem Re&m@reove it. It comes in either spray can or
liquid in poly bottles with a squeedrilbed brush applicator/cap.

For those of us who are stingy to a fault, a good felt marker in appropriate color is almost as good as the relagiviesdlow
Dykem, evenhiough they ultimately cost a lot more. The advantage of felt markers is their small initial cost for those just getting tt
feet wet in the business.

Coat the part to be stoned flat with whichever dye method you choose and commence stoning. A motdeye &ian to think
out which direction the abrasive tracks (scratches) should be oriented in order to lessen the chance that they wél dftewisibl
stoning. For instance, on seauito pistol slides, the stoning should be from-tmdnd with the stom parallel to the length of the
slide. This is the direction in which any unevenness of the surface will show up. After several strokes with the stoglet, nhetdd
colored areas will give away the low area's hiding places at a glance.

Stoning, with wéer, should continue until the high areas are reduced to the level of the last remaining dye spot. You might t
follow this with some final stoning with a smoother stone or a trip to the ScotchBrite wheel. This wheel and its usdesifibed
later.



The same technique is used on curved surfaces. Just think out what the stone will do at its worst and orient it in siach a w
lessen the effect. Strokes along a curved surface tend to cause me less trouble than trying to rock across the cumetertise m
planes are easily eliminated, while low spots caused by the edges of the stone while rocking across a curved surfaceleatobe m
eliminate. Again, just close is enough if you have a good buffer equipped with a ScotchBrite wheel.

When using th dye method to find interference between mating parts, you should put the dye on the part that seems to nee
metal removed. After examining the interference mark(s), it is more easily determined how one should go about removing
offending metal. Ascratch all along the marked part would indicate to me that | had dyed the wrong part. It also indicates a spc
area on the mating part would be the culprit which needed rubbing out. Remember, the dye is so thin that it doestérrizddly en
the pidure, fitwise. Remove the dye from the first dyed part, and dyentiteng part in the suspected area. Repeat the mating action
between the parts and notice the interfering area or spot now. Stoning where there is an interference between partdasieould b
with the stoning marks diagonal to the action of the reciprocating or rotating part. This enables you to spot any ruld @boksa
the marks to carry lubrication.

When Not To Use Stones
There are situations in which you should avoid using stdrikerie is any other way to do the job:

e | usually try not to use stones around the muzzle for fear they are too coarse, too hard or too anything which coel
shape or surface condition of the muzzle.

However, | do use long, thin stones to touchthginside of the bore at the bottom of the ported holes when using
or a drill with which to make gas ports. In this case, it is important to use a hard, fine stone to keep from dam:
rifling. | force a coppefacketed slug past the portsftwee stoning to remove what buns | can.

e Stones, unless they are very coarse, aren't used very often on wood. Not only will the stone develop heat that wi
wood, the wood will likely load up the stone, make it stop cutting, and start burningankwetary stone can usually &
cleaned of wood by heating it with a propane torch or the low flame of a welding torch. This turns the wood into as
can easily be scrubbed out of the grain of the stone.

e Aluminum, pewter, magnesium, lead, tin, anzalloys will load up a stone permanently.

e Aluminum is the worst offender of the nderrous metals, bonding with such ferocity that it takedressing the stone
remove the clumps of aluminum embedded in the work surface. These aluminum clumpsstatch steel badly and ¢
ruin some otherwise good work in the blink of an eye.

e Similarly, magnesium fouls up a grindstone, and it also flashes off or explodes when steel or iron are used on
afterward. In essence, the wheel is just a large flashbulb without a housing. The same goes for buffing magnesiun
so many eglosions in the buffing industry that few companies making automotive racing equipment can find shops
risk working with the metal.

Keep Stones Clean

Using water or oil to lubricate the stones and float away the "fines," metal particlesehabbed off, is imperative. The sto
will load up and scratch the workpiece without this liquid to clean the pores as you stone away. Dipping the stoneateo lla¢h
or oiling it cannot be done too frequently. | prefer water because it's cleaterasier to remove after use. It also is easier to
from your hands before picking up something else.

| use oil only on my bench stone but water on all haeld stones. On my motorized diamond lapping wheel, | use a glass ¢
like Windex. This eems to loosen the particles more readily and it is easier to wipe up anything thrown off the wheel du
honing.

A Stone in the Hand

There is a natural way almost everybody finds to hold abrasive stones, but this might not always be the best way.

It seems as if the natural way to hold them always results in their being broken into shorter pieces that defy furtheibase. T
way for me to combat finger and hand fatigue is to hold the stone through the palm and little finger with the tipext thee
fingers resting on the stone, and the index finger pushing the stone into the workpiece. With this hold, you shouldyonly a
maximum pressure to the stone when the index finger is over the point of contact with the pressure lesseningeditbethe
proximity to that point. Retaining the same pressure throughout the stroke will result in broken stones.

The preferred motion depends on the type of stoning and the shape of the work surface. When stoning a surface likeftae insic
trigger guad, it helps to add a slight rocking motion to the natural back and forth stroke because most trigger guards have
sections similar to that of a football. If the trigger guard has flats across the inside, the rocking motion would mopbeatepp

Instead, this is a good place to use the soft, shapfarming stones that will crumble until they match the contour of the-work
piece before really working. Some soft India stone abégiech across and &-inch thick is particularly well suited to thagk. The
thickness is for strength and to give the stone some material with which to conform to the trigger guard shape.

On large, flat surfaces, there are spots where stoning marks parallel to the long direction of the flat would suffsteaBoit@y
you will want to apply the stone in circular motions much smaller than half of the distance across the flat. These otionkr m
should orbit around the flat area in another, larger circular path with ardeseending radius.

This ensures that tretone attacks the metal from a different direction each time it comes back to the same place. The path sh
overlap a different portion of the circle with each reduced circular path.

The arch on the tops of slides makes me want to stone in eci&spattern so | am compromising a linear path and an archec
path. As mentioned before, the linear paths would cause small flats to develop along the length of the slide and stsniihg acro



radius of the top might induce some edge marks from the.stdmecrisscross pattern is a good way to prepare for final surface
treatment.

One Other Abrasive Tool

There is no other single tool in my gunsmith shop more appreciated by my students than the buffing motor with its Scotchl
wheel.

I'm afraid that Iconcur and might be guilty of overusing it. Since its cost rivals the national debt, | cringe every time | hear t
Baldor buffing motor bog down even the slightest. This wheel is an adaptation of the kitchen scouring pad but is firnoee and r
tightly secured. It does the same thing, just in an accelerated manner.

There is nothing in my experience that will remove irregularities, burrs, blueing and rust, silversolder overruns, amidothleost
maladies as well as the ScotchBrite wheel. It also detharends of threaded devices, blends in faceted stoning, and prepares pal
for buffing better than anything else available. The bad news is the wheel's cost. | was paying $38dbrgy8~inch wheel in Los
Angeles and now pay about $32 at a good strikl hardware store in San Diego. I've tried several different wheel brands but hav
found none that suit me as well as the ScotchBrite. The pads, however, are not much different from tharapragiated pads of
other manufacturers, in my view.

| use them for everything from #erushing brushed stainless guns to finally smoothing things on a lathe epres#l prior to
buffing. The grit, denoted by the color of the pad, most used around my shop is the maroon ScotchBrite material, approxim
equivalent to 32@grit white sandpaper. It gets impregnated with the metal it has contacted, so | cut it into small pieces dedicated
particular material's use. The cost of the impregnated pads is not much more than the cost of sandpaper, andeit. |#sti®&snigot
work well with any liquid, as it tends to overcut when wet.

Abrasives suppliers: Brownells, Inc., Rt. 2, Box 1, Montezuma, lowa 50171; Frank Mittermeier, 3577 E. Tremont, New York N.Y.
10465; and A.G. Russel, 1705 Hwy. 71 N, Springdale; 2Y54.

The Not-So-Simple Drill Bit

They may bdamiliar to somebput not everyon&nows the ins anduts of drill bits.Here are sombasics you can use pass on.
By Chip Todd

DRILLING IS ONE of the simplest forms of machining, yet it is also onthefleast understood of the machine arts. Perhaps it is so
visually familiar to us, that we take drilling for granted and don't look into it further. My gunsmithing students madarenefdwew
much | have neglected this in their education: | had asstimédvhat had become second nature to me was obvious to others withot
the same experience. Therefore, I'll share with you some of the things I've picked up about this handiest of the matduoteishop
36 years of working in and owning machine shops.

When the average person hears the words "drill bit," the most common image brought to mind is that of the "twist" miitheT he
is no mystery, as it looks every bit (pun intended) like it had been gripped by a giant and twisted. In fact, substiaghigeafor
the giant, and adding a slight pull while twisting, is exactly how drill bits are given their spiraled configurationit®ahebfirst
machined with two grooves running longitudinally, and are then twisted under heat. The tempering prapgdied after the
twisting.

Common twist drills are nothing more than two sharp edges which shave the surface of the workpiece, and lift off the shi
material with inclined planes (flutes). Estimating the torque of a drilling action requires the asgimdéering equations for the
friction of a wedge (the cutting edge) and the lifting action of an inclined plane. You have probably seen an augedigsguagfor
post holed somewhat like a curly French fry on a pencil. It also has broken more arma Madel T crank. This little reminder
from the past still lurks in the handles of the common auger and even a little bit in a geiodHdlill.

This danger can be lessened by using a lower angle of the inclined plane, or what is commonly refeaéthsdsairal bit." In
this way, torque is traded off for more mechanical advantage in the form of lifting and separating the material beinghisiiked
most evident in the pos$tole digging auger; they employ a "fast" spiral to make the augergeable. Lifting has a direct relation to
energy (heat), and so it follows that a fapiraled drill bit creates less heat since it is not lifting the material shaved off quite sc
violently as a bit with a slow spiral (or fast lift).

Fastspiral bits havdlutes that make more turns around the shaft of the bit per unit of shaft length. The fast spiral is also knowr
a "high" spiral, although I've never heard of a "low" spiral bit. Sépival bits have a pitch which circles around the shaft less than it
tends to progress along the shaft. Most drill bits fall somewhere in between the two extremes, with cheaper bits leaningrchore
the slow spiral. Conventional bits have two flutes, as these are stronger than bits with three or more flutemdfaedlute bits
are usually finishing bits used to cut less and give a smoother finish.

The optimum drilpoint angle is mainly dependent on the type and hardness of the material being drilled. Woods and plas
require a more pointed ti®d with its sharpeianglesd than do harder materials such as steel. The type of steel can often call for
more shallow point angle to reduce tip heat and premature edge failure. A general rule of thumb when buying bits it tteelook &
finish of the metal, the tip angland the spiraling of the flutes; a sharplyinted tip with a fairly rough finish usually indicates a
cheaply made bit aimed at the woodworker. Conversely, a fast spiral and shallow tip angle usually means the bit ismdéaléhto ha
rigors of drilling netals. | steer clear of bits with an exaggerated rib along the flutes, as this is usually a defense against a
material's heating and often indicates a weaker bit.

Drilling speeds vary with bit diameter and the material being drilled, with smalleg®itsrally requiring more speed for an
optimum surface. In my experience, most machinists use much slower speeds than they should when using the smallélt sizes
bits. Drilling-speed formulas are dependent upon feed rates, which riglens/hen feeling by hand. Automatic feeding, used
almost entirely for production work, is rarely encountered in a gunsmith's shop.



The formula for drill speed is used for relative speeds only; it is difficult to estimate the feed rate of a spindle Hgvienedi
Softer materials such as wood require higher rotational speeds. Plastics, on the other hand, tend to heat and smearHagitth spee
steels require slower speeds and feeds to minimize heat generation. Thesedoktrmula for approximating the proper dniesd is
taken from Machinery's Handbook, the bible of machine shops:

Drill Speed = (C x 12) / (3.1416 x D)
In this formula, C is the cutting speed in feet per minute (typically 50 to 100 fpm for steel), and D is the diametdrilof Thés
formula yieds optimum speeds from 14,706 to 29,412 rpm for a #80 drill bit, and 764 to 1528 rpt-foctadrill in steel.

Speeds also vary with the style of the bit, the shape of its cutting edges, and the material of which the bit is mdde.lestess
from ovea-speed can cause a drill bit to drill a hole smaller than its diameter by heating up the metal being drilled. After akoling b
down, the hole is often left smaller than it was when the bit passed through it in its expanded condition. The oppesitkemcaur
dull drill bit is expanded from heat and cuts oversize. It is difficult to predict which will happen when the drill bectiniag dnore
often than not, the bit will drill an oversized hole. Drilling holes deeper than three times the dianteteibtan cause a buildup of
chips between the flutes of the bit, resulting in elevated temperatures and, hence, oversized awallezligbles.

Proper drilling lubricants, formulated to reduce heat, are beneficial on all ndetalsd necessary witsome like copper and
stainless steel. There are lubricants made especially for drilling and tapping aluminum, as some of the best lubrieahtsafmes
aluminum to actually burn with a chemical reaction that is difficult to extinguish. | have cdus@duan to burnd producing an
acrid, brown smoke& impervious to the use of water or the fire extinguisher | keep in my shop. Heed the warning, "not fi
aluminum" found on quite a few machining and tapping fluids.

Boeing, the company that dabbles in arpgs, developed a synthetic sperm whale oil which is many times better than the genui
thing (my apologies to the 747s of the deep). It actually makes "dull" bits cut again, and prolongs the useful liféngf @dgettby
several times or more, a poiwhich helps lessen the sting of a drill bit's high price. To its credit, just a hint of Boeing's oil on a dri
will last for an hour or more. Look for it by the name "Boelube"; even rival aircraft manufacturers use it for their apiliations.
Thereare so many specialized types of drill bits, that it would take an entire volume to describe and illustrate them. Aefenesf th
you're likely to encounter are shown in an accompanying illustration. Here are brief descriptions of some of the tgpesiotdi
and terms you most often find when dealing with drills:

Various types of drill bits, clockwise from top: Carbidipped masonry, changeable spade,-featling auger, foufluted countersink, spade,
countersinking spade, countersinking eedtill, stub twist, undercut brad, bradpoint, metal countersinking step, Forstner, sheet metal, pierced (ar
chatter) countersink, counterboring step. In the center, drill stops of the collar and chuck types.

Deming Drill: Also called a Silvering drillthis is a short, rigid bit which is good for most general work.

SheetMetal Point: Zerodegree cutting edges with point in center. The point is just large enough to hold the bit in the same pla
the cut is perfectly flabottomed.

Counterboring Bit: A sheetmetal type without the pointed tip, but with a guide; cutshiattomed holes for flush screw heads.
Brad Point: Much like a sheemetal bit with small, vertical, cutting tips added to the outside end of the cutting edges.

ReducedShank Bit: A bit in which a portion of the shank's diameter has been reduced to facilitate use in a-capaltéty drill
chuck.

Split-Point Bit: One in which the center portion of the cutting edge's trailing edge is notched to enable a bit with a thicker center
to cut into material without a pilot hole.

Pilot Hole: A hole drilled to guide and provide clearance for the central web of a larger size bit.
High Speed A description not referring to a bit's rotational capabilities, but to the type of steel of wisichaitle.

Cobalt: Drill made of a very tough and hard cobalt steel.



Carbide: Refers to tungsteoarbide. This is an ultrhard material of which the hardest bits are made. It is, however, a very brittle
alloy and cannot be used for drilling regular stdélwill break).

Titanium Nitride/Titanium Carbide : Very hard coatings for steel surfaces which act like -basdening, in that the surface is
extremely hard but the metal under it remains softer and less brittle. This coating is approximatehlt®.0@I®4inch thick, so it
doesn't add appreciable dimension to the bit's diameter.

Other Tips

One thing I've seen many experienced machinists do wrong is to cool a hot drill in water when they are sharpeningahe bit
grindstone. | used to do thi¢sa, but learned fronbarexd the company that makes érdrill- and cuttersharpening fixtures and
machines® that to do so makes the edge brittle, breaks it off easily, and quickly dulls the tool again. Cooling evettippeuidsts
in water isn't wis. Although the carbide isn't affected by the sudden cooling, the tips aressildered onto the bit and the
guenching can crystallize the silver solder and cause the tip to come off. Let the bit cool at room temperature.

There is no way that even theogt experienced machinist can haidarpen a drill bit as evenly as a good fixture can. There are
jigs which move the bit across the grindstone with a swinging motion, leaving thearggief surface flat. This isn't the optimum, as
it just doesn't suppbthe cutting edge as well as a generated point. A generated point is one in which the bit is rotated and cam
longitudinally to curve the relieved surface in a radius. This offers the maximum support to the cutting edge withouf dinattygin
materialbeing drilled

Over the years, | have had many different brands and types eslthiibening fixtures and machines, and have formed opinions
for several different situations. | have run production and been a tinkerer, and a rshdpn@wvnerd threedifferent scenarios
calling for different drilling needs. | have found as a gun tinkerer that Sears, General, or Black and Degterpleiliing fixtures
will suffice. As a serious gunsmith and small mackshep owner, | need the superior sharpeningiabtl with a poirgenerating
fixture, such as that produced by the Darex fixture. This fixture works with a regular bench grinder and has no lirkitetions.
production work, there is no choice but to use a goodcselfained machine from which you cget generated points quickly. One
must weigh the cost of replacing drill bits against getting them sharpened by a commercial concern or buying a shargening fix

| started my children out using tools when they were #nigh, as there are always litjlgbs around the house that require the use
of hand tools. My daughter has her own tools, now that she's off at college, and she takes delight in being able $déxrsiling@f
course, drilling is one of the tool skills upon which she depends the hvestildn't have it any other way.

Drill Bit Nomenclature

L

LENGTH FLUTE LENGTH

Polishing Toolsand Techniques

A good polishingob can save a gunom the junk heapyut a bad job casend it there quickly. Here's a reviefthe basics theld
pros use.
By Frank Fry

ALL GUNSMITHS andhobbyistseventually get involved with some type of metal refinishing. If not directly in your own workshop,
you may be dealing with a specialist who does it for you. Even though you might deal with blueing eto-dalapasis, sometimes
it's good to beéeminded of the basics. Our concern here is with polishing itself, rather than the actual coloring of metal.

There are as many ways to ruin a firearm through improper polishing techniques as there are firearms to ruin. Potentsl prol
include rounded awmers, dished screw holes, wavy barrels, dings and gouges that are not polished out, blueing over rust, pulled le
and numbers, and beadr sandblasting in an attempt to cover poor polishing techniques. The results? The destruction of firec
value.



By using proper techniques, however, many common firearms, ready for the junk heap, can be reblued to "like new" cond
after proper and careful polishing. Note that rare or valuable firearms should not be reblued, as their collector valagimagnb
original and untouched condition. Such arms, if they are to be refinished, should be "restored" by restoratiod expeérthat
process is beyond the scope of this discussion.

Of course, polishing a firearm for blueing takes a little more time th&truging a wire brush on the barrel and then rubbing it on
a loose muslin polishing wheel. It is more ignorance than laziness that prevents good polishing.

Polishing tools you'll use include a file, emery cloth, stones, and a file card.

The purposef polishing is to prepare the metal for whatever final finish is to be applied. Firearms can be blued, anodized, or €
left "white." No matter what material you are working withsteel, alminum, brass, wood all exposed surfaces must be prepared
in amanner pleasing to the customer's eye. Some of these finishes will:

Give the surface of the work the same homogeneous polish.
Vary the finish to present a pleasing contrast of smooth to rough.
Engrave or etch the surface in pleasing patterns.

Contrastlue to "white."

There are other techniques that can be used to produce a cupteaséng finish. But the ultimate goal is always customer
satisfaction.

There are generally two accepted types of blueing in use today. Both giveldduk®r black finsh to ferrous material, and both
are mildly rust resistant.

Rust blueing is an actual rusting process which requires careful monitoring. It is slow, etches the work, will not dégcknsbol
is more rust resistant than the chemical hot blues. Rushbligivery pleasing and is found on higtade over/under or double guns.
Hot chemical blues attack solder and chemically oxidize the surface. Hot chemical blueing is quick and easy, however, al
generally used on commercial productignade guns. Browng is another controlledust process which ultimately produces a brown
finish to ferrous materials. It, too, is mildly rust resistant.

Plating is the addition of another metal to the surface of the material by electrical means. The process can beussed fo
resistance as well as to give hardness, lubrication, or any other property of the material which is being used for plating.

Exotic finishes such as Magnaflux are very festistant and can perform a variety of tasks in keeping guns in good conditio
Anodizing is a method of coloring aluminum which actually dyes the metal. Other processes can react with and dissolwe alumii
All of these finishes require careful polishing of the base metal to give the desired final result, and any step whieties ieg
leading up to the final finish is detrimental.

There are two basic metal preparation procedsésnd and machine. Hand finishing is done in a number of successive steps. It
the mark of the professional gun bluer and finisher. The steps @o/ake to:

1. Remove machine marks with files.

2. Remove file marks with abrasive cloth (80/120 grit).

3. Remove polishing marks made by previous polishing with successively finer grades of cloth until final finish is reached.
(180-grit up through crocus cloth dfesired.)



Emery cloth used with the backer produces a good surface.

Using a polishing stone at 90 degrees removes previous marks.

Hand Polishing

The polishing cloth should be used with a backer that has no sharp edges to scratch or gougestidelatitlly come in contact
with the work. The backer must conform to the shape or radius of the work being polished. Cutting oil may be used tcladep the
from clogging with polishing debris. It should be noted here that abrasive polishing stonatsmbe used. They are available in a
variety of grits from fairly rough down to "India Hard," which will produce a very shiny finish. As these stones areihla filex
cloth, they will help produce the rippfeee, waveless finish needed for an athiigh polish. Stones may also help for getting into
corners and crannies inaccessible to cloth.

Each successively finer grit of polishing paper must be used atlagtbe angle from the previous. Use the samaeffiee angle
as for machine polishing. Thiwill enable you to see when the previous polishing marks have been completely removed. (If |
polishing is done in the same direction, it will be difficult or impossible to see when the removal of the marks of thes gréevis
complete.) Some gunsths feel that the last and finest grit of polish should be done perpendicular to the longest flat surface be
polished, and that polishing should follow the round surfaces. Thus, a barrel willthe¥mal polishing applied in sheshine
strokes, rathethan strokes end to end (unless it is an octagonal barrel). The final luster found in the best hand polishes may be af
with ScotchBrite, crocus cloth, jewelers rouge, or some other material of your choice. (We'll have sagebtit final finishs in a
moment.)

Machine Polishing

Machine polishing has probably ruined more guns than it has saved. It is quicker than hand work, but much more cagd is rec
to do it correctly. Everyone seems to have a method of machine polishing that works Iiesifoand you'll probably discover a
technique that works best for you. Just remember that polishing wheels cut much more quickly than hand polishing, anean rui
work before you realize what is happening.

There are several basic wheels used in nagholishing, and each has its detractors and proponents. Here are some of them:

Hard Felt. Cuts very fast! Hard felt is good for flats when used in the same manner you would use a surface grinder.
Excellent for polishing up to final finishes.

Spiral Sewn Muslin. Does not cut as fast as felt. Best for general polishing, but will dish out holes, round over corners, an
pull letters and numbers.

Loose Muslin. Used for final polish. Cuts slowly, but will dish holes and pull letters and numbers rapttilyoMde, the

loose wheel will produce a "mirror"” finish (provided the base polish has been done correctly).

Wire Wheels. Used for removing loose surface rust, scale, and dirt. Wire wheels in various grades can be very useful in
finishing.

Other Whets. Air bladders, flappers, and machines such as the sqineel grinder are available. These are sometimes
useful for difficult surfaces and unusual applications.



The actual technique of machine polishing is much the same as hand polishing. Fiost, dily machining marks, then polish
with successivelyifier grits until the desired polish is reached. Finally, use the sardegtbe process as used in hand polishing for
removing all previous marks before moving on to the next finer grade of poligtio@aDo not mix wheels and polish grit grades.
Have one wheel for each grade of polish.

Draw filing helps to remove pits from the work.

Polishing Pointers
Here are some pointers gleaned from gunsmiths across the country:

e The work must be kephoving under the wheel; a "scoop" will be polished into the work if it is stopped under the wheel. A
scoop will have to be removed by filing or hand polishing, because any attempt to get it out with a polishing wheel will on
make it worse.

e When polishindlat surfaces, polish from the center of the flat toward the edge. This will allow the wheel to leave the work
without rounding over the edge. This is especially necessary on octagonal barrels where additional care must be used to
prevent waviness in thedges of the flats.

e Around screw holes, polish toward the edge, and rotate the work around the hole to prevent dishing.

e On round work, polish from the center toward the edge to prevent the wheel from rounding over any edges which follow t
contour of thework.

e Always polish so the wheel leaves the wdrknever so the edge is introduced to the wheel first.

e Small wheels, or specially shaped "bobs," are useful in getting into areas a large wheel can't, such as the flutesin cylinde
Make the bob smallghan the shape to be polished so it polishes half the area at a time. Reversing the work and polishinc
the other hal&llows the bob to polish toward the edges, helping to keep them from becoming rounded off.

e Letters and numbers will be "pulled” if sewnloose wheels are used. A hard wheel will not pull the letters, but may polish
them away. Such areas are best done by hand and then blended into the final machine finish.

Another caution: Wheels can grab and throw material being polished with some @idléisis hard on parts, and hard on you if
you are in the way. Always be aware that this can occur, especially with small parts which can be almost impossibkentb find.
always polish on the lower half of the wheel. Always polish with sharp edge#ngaimthe same direction the wheel is turning.
Polishing wheels are not designed for cutting or removing metal, but for polishing the surface as the name implies.phty asem
a polishing wheel to remove a pit will only result in an ugly depres3ioa.edges of the pit will be pulled out, making the flaw more
obvious.

Special Considerations

Deep pits or gouges can be welded and cut back down to the surface. The possibility always exists that the metal usgd in w
may not exactly match the basetal, and the blue of the weld may not match the blue on the remainder of the work. Gouges can
removed by drawiling. When drawfiling a gouge, blend the filing area into the metal around it. The deeper the gouge, the larger t
blending area. On ocagjonal barrels, this blending may have to be full length to preserve the points where the flats join. Becaus
this, the width of the flats may vary slightly. This difference is usually not noticeable.

Letters and numbers must be hand polished if tihgirpsimpressions are to be preserved. File and polish up to the stamping, bt
not the stamping itself. If rust pitting, dinging, or damage to the stamping has occurred, it may be better to leaverfibxisiampn
the stamping area rather than to trygmove it. Most minor flaws will be unnoticed when mixed in with letters and numbers, and thi
is certainly less noticeable than having half the letters and numbers polished away. A very light touch with your fireill hezel
this area into the suruading finish without damage to letters or numbers. Another important point to remember is the BATF rule.
is illegal to "remove, alter, or obliterate" the serial number!

Of course, any firearm polishing is likely to be a combination of both hand arfimeagork. Use machines where possible for
speed, and use hand work for detail. There is no need to spend hours laboriously removing machine marks on a barrelelvhen &
spinner and square wheel can do a really good job in minutes. Likewise, themesohtm round off edges, ruin letters and numbers,
or dish out hole§ not when a few minutes of extra care will keep them sharp, clean, and square.



A substrate showing polished sides against unpolished metal is a good tool for demonstrapogsfong work.
Final Finishing Techniques

Bead or sandblasting is not a polishing technique. It will not hide imperfect or sloppy polishing, and, in fact, will bring the:
imperfections out and make them more visible. Blasting is also an indicatiaryafr incompetent work. This type of firfahish has
its place, but it should not be used to hide sloppy workmanship.

A light beadblast will give a "rust blue" appearance to a-pelished gun and enhance the appearance. Sandblasting will give
sharp catrast between high polish and dull surfaces. Beadsandblasting will kill glare on sighting surfaces, add contrast to
otherwise boring blueing jobs, and can give the customer a uajpesaring firearm he can be proud to show.

Wire wheels can also givenusual finishes to a final polish. A soft wire wheel, when lightly run over a barrel (crossing at 45
degree angles), can give a good approximation of some factory finishes. A rough wire wheel used at intersegreg ¥hgles
will give an entirely diferent finish. ScotchBrite will give yet another.

No one person has the patent on metal finishes. What you find to work best for you will be what you use. Neverthelasse the e
that "it's what my customer wants" will not hold water if it is used teectaziness or sloppy polishing.

Selling the Service

If you get good enough, you might try selling your work to others. In selling a blueing job, a badly rusted barrel cdrabeause
demonstration piece. Mask off several sections and apply severabgrdolish to those areas. The contrast between the untouche
rusted metal and a mirror finish is impressive, and does the selling for you. The section of hexagonal stock showrtogrdgehpko
polished in varying finishes on three flats, and lefjljti on the remainder for contrast. Be sure to price the various grades of polist
realistically, and refuse to lower your standards to please a customer who only wants his firearm "dipped.” It is taddsstttre
quick buck than to have him demonstréo all who will listen and look, that this is the quality blueing you put out.

How do you determine what to charge for this service? Is the charge for a cheap 22 single shot the same as for a Bro
over/under? With the understanding that your timallighat you have to sell, is it unfair to charge the 22 owner as much as the
Browning owner? Use your sample blueing piece and explain to the Browning owner that much more care will be require
handling his fine firearm than in handling a cheap riefilost owners of firearms over $800 are understanding, and will opt for the
higher quality job. If your 22 owner also wants that quality of finish, be up front and tell him the price may exceedetloé tred
firearm. If he insists (it might have gres¢ntimental value), get a healthy deposit before starting the work. Then deliver what yo
promised! Pricing must reflect the economy of the area of the country you work in, the amount of time needed to prepde the \
the quality of the firearm involve@dnd any extra care required to produce the type of finish requested.

Note that the time required to polish a firearm will vary from worker to worker, and some polishing jobs will requirenmaore ti
than others. As you become more proficient in the teclesigd polishing, time requirements generally decrease. Be sure to recogniz
that an additional charge is customarily made when ditang is needed to remove deep pitting or gouges in the metal. Depending
on the degree of work needed, $25 to $50 is nmasonable. Be sure to mention this to the customer so there are no surprises later

Most gunsmiths have three grades of finish to offer their customers, a "factory” finish which approximates an originahfinish
intermediate grade with more lust@nd more polish, and a super polish to a mirror finish. Some readers may note that | have r
mentioned beadblasted finishes. All | will say about that is that a beadblasted finish by itself would not even be cogsiered
professional, except in thenfil stage of polishing for special effects. The blasted finish alone, without base metal preparation,
amateurish, in my opinion, and should be rejected whether the customer requests it or not.

A "factory" type of finish includes removing the old finigither by polishing or by chemical means. The metal is then machine
polished with several grades of polishing grit, starting with 180 and ending at about 240. Remember the wire wheel enageaso b
to produce a good factory finish. The process sholde taom about 45 minutes up to several hours, depending on the firearm bein
polished and the disassembly and reassembly required. The time needed for blueing is not included. The cost of a U&actory'
should be in the neighborhood of $40 to around $¥2&ir pricing should be graduated so that the largest and most complicated job
command the highest price.

A higher grade of machine polishing will require more grades of polishing grit, probably going from 240 to as fine asi#00. It
also take much nre time, probably half again as much as required for the fatipeyfinish, and the cost will be accordingly higher.
The cost of this intermediate finish usually starts at around $55 and up to the same general range as the factorystirésta Be
mairtain all sharp edges and screw holes.

The supethigh-grade finish will require still more time. With a finish of this type, any imperfection will be highly obvious, and
considerably more hand work is needed to prevent waves, ripples, and other rraditiad flaws. My suggestion would be to do
the major polishing by hand, after filing out all the pits and imperfections in the base metal. Any corners or areawhicash
can be renewed at this time. Use polishing cloth in successively finer gradesktthevpolish down to 400. The wheel can now be



used to bring up the mirrdike surface we expect from this higjnade finish. The final polishing will be done with 5§fit or even
jewelers rouge. Time needed will be about double that required foramyfdictish, and the cost will also be approximately twice that
of the factory finish, or in the range of $80 to $200. Corners should remain sharphsteesdges clean, and the surface uniformly
and highly glossy with no ripples.

Note that a Belgian orctld" blue process may not take as long as the super glossy finish in metal preparation, but the applica
time for the blue will be longer. The cost for this process is similar to the-glgsay finish, in the $50 to $200 range.

The reputation of mangunsmiths is built on the quality of the polish beneath the blue. So take the extra few minutes to prod
the polish necessary to have your work stand out as superior.

Sear and HammerFixtures

If you want to getnto trigger work,here's some toolinthat makes youjob easier and yowquality moreconsistent.
By Chick Blood

IT DOESN'T MATTER which pistol or revolver you happen to be working with, reducing a trigger pull puts yeto-face with
hammer and sear modifications.

| use the termmodification" cautiously. There are many handguns on the market where any modification of the hammer/s
interface that goes beyond polishing should not be attempted. Most guns that fall into this categodoaeslin 9mm, 40 Smith
& Wesson or 16m calibers. They were never designed for any purpose other than law enforcement or personal protection. W
they are used in competition, it is usually at an action shooting event. Even then, most have been overhauled for teeaws or cc
shooters by fetory custom shops or nationallgcognized master pistolsmiths and are no longer considered purely defensiv
weapons.

Thanks to realizations that they couldn't perform every trigger job in the world and that there were some extra bucdetdype m
sharihg at least some of their ideas, a few of those 'smiths have kept you in the picture. They've done it by marketingythe to
they've developed to make their own work easier and of consistently high quality.

Among this tooling are fixtures dedicated t@iagle pistol or revolver. Perhaps the most notable, and most specialized of thes
were developed by Tom Wilson. His individual hammer/sear jigs for the M1911, High Standard, S&W Model 41, Browning |
Power, Ruger 22 auto and New Model Ruger Blackhawleaoh cut from solid bar stock, precision machined to exact dimensions
and adjustable to compensate for any slight differences that might occur in otherwise identical pistols. So are hisigennigs/tr
for Ruger Security, Speed and Service Six modallvers.

Each of Wilson's jigs is accompanied by the necessary shims, pins and instructions that are meticulous in their detail
describing how that fixture should be used.

For example, the M1911 sear jig instructions are specific in telling you tgaag quality honing oil and a fine India stone to
give the sear 50 strokes with aboé Bounds of downward pressure. You are then to switch to a hard, white Arkansas stone for
least 200 light strokes, defined s to 1-pound of downward pressure, atmlbring the surface to a mirror finish with 300 to 400
strokes of a hard, black Arkansas stone.

Instructions for Ruger revolvers are equally specific, walking you very deliberately through such things as stoning gor doul
action pull, checking your progss in a partially reassembled gun and correcting any problems that turn up before putting you to w
on the single action, full cock notch. It's good stuff. Too bad it doesn't seem to be available without the fixturegstwitoch |
$23.69 for singlgigs to $91.67 for sets in Brownells' catalog.

The newest dedicated sear fixture to find its way to my bench lets you adjust cutting angles and examine hammer
engagements through a biift 25-power microscope. Listed at $46.90 by Brownells, it deageloped at Yavapai College for use in
their gunsmithing program as a student aid to achieving match quality triggers on M1911 autos. Instructions accomp&rgling the
begin by telling you how to prep the hammer, which the tool doesn't do. If | recathilitgry armorer's manual correctly, the
instructions follow it very closely. So should you. I'll repeat them here for those who don't have, and may never wanatted ded
M1911 hammer fixture.

The hammer's fultock notch should be lowered to a heigh@®18inch to 0.026inch. To cut it, secure the hammer in a padded
vise with its hooks facing upward. Place an 0-04:80.020inch shim or feeler gauge on top of the notch and bring the shim's edge
flush up against the face of the hooks. With a mild fdat bring down the hooks until they are even with the shim. Next, use
perfectly square, sha#gdged stones to polish the face of the-faitk notch and the face of the hooks to a mirror finish. While filing
and stoning, make sure your strokes are sgtathe surface beimgworked and make absolutely certain you maintain thde@ee
angle of the cocking notch. If you decrease the angle, you'll ensiitbpa heavy trigger pull. If you increase it, the hammer will
follow forward when the slide is redsed and the gun could go full auto. Bad idea.



Ron Power's Universal Sear Fixture makes it possible to rework triggers on 24 different firearms by means of adapherhaNuotet, sear and
trigger pin holes in the body of the tool enable you to cheletionships between the parts before reassembly.

Three sets of Wilson's jigs. The distinct differences from tool to tool are that each is specifically designed and neaiofaetwice an individual
firearm. Wilson goes so far as to include thegar height shim to achieve a smooth, crisp trigger pull along with highly detailed instructions

You then install the finished hammer and the untouched sear on the pins provided with the Yavapai fixture and takp a clo:
look at their relationship thra@h the microscope. Now remove the seaqt its primary hammer notch contact surface with a black
magic marker, position it back on its pin, then work it and the harbak and forth against each other to simulate their function in
the pistol. When yougain remove the sear from the fixture, you'll be able to see rub marks on its primary contact surface and tf
are your clues for positioning the sear in the jig for stoning.

The jig has a slot at one end and a roller permanently mounted in the o#iso. lias builin adjusting screws used to position
the sear so that when aiBch square stone is placed on the roller and the sear's primary surface, the stone will cut on the same |
as the rub marks. Once that position is assured, the sear is lackketjig and more magic marker is applied to cover up the rub
marks. The stoning begins first with a medium India stone, then a medium fine ceramic stone and finally, an extra finfocarami
mirror finish.

The sear's secondary contact surface ishgullipping the sear over in the jig, readjusting the screws to line everything up anc
using a fine India stone to cut the secondary angle to approximatethichéhe width of the primary surface. The microscope comes
into regular use during these sbammer mating operatiorass a quick, accurate means of checking your progress. It sure beat
wearing an optivisor or frequently reaching for a magnifying glass and makes this tool unique. Frankly, | wish I'd thofiigtt of

The only alternatives tdedicated fixtures I'd recommend were both designed by Ron Power. One of his tools makes it possi
through the use of adapters, to perform sear/hammer or hammer/trigger work on a total efaurepistols, revolvers and rifles.

The adapters fit on @nend of a heavy steel;dhaped bench block and hold the sear, hammer or trigger. On the other end is a
lockable elevation wheel to allow for variations in stoning angles and a roller between two, vertical guide pins. Thimiantang
maintains the storgetelationship to the surface being worked and makes achieving exact angles just about foolproof.

The versatility of this tool is remarkable. By lowering the elevation wheel, the tool can be used to increase sear eorgéstand
triggersthat are too ligt. Raising the wheel, you can reduce the angle to correct a heavy pull or you can take the angle down to m
quality by raising the wheel further. It can be used to do the same with triffgeas. be used to lower hammer hooks. Its top is
drilled to acept new model Ruger singgetion hammer and trigger pins for chemlt of allimportant engagement angles. Its base is
drilled for Ruger double action, M1911, Ruger MK |, MK Il and 10/22 pins.



In Brownells' catalog, it carries the title "Powers UniveSear Stoning Fixture," but it really isn't. Not quite. Ron has designed
another stoning fixture, the Series I, that serves sano pistols and rifles his Universal model doesn't. These are the Beretta 92 ar
its clones, the M16, AR15s of current maaetiire, Ruger's P series, the Sig 226 and Tanfoglio’9,B79 and TZ. Though it also
employs adapters, they are not interchangeable with those of the Universal. If you invested in both fixtures plus plietse ada
though, you'd be able to rework withrsiderable confidence trigger pulls on the vast majority of pistols, rifles and revolvers tha
might come your way. How big an investment? The Universal lists at $114.29; its adapters at $16.65 each. The Semés Il li
$145.75 with adapters at $22.88ch. You figure it out.

A final word about trigger jobs should you decide to undertake them. And if I'm repeating myself on these pages, | mean to.

If you go too far reducing the pull on a target revolver, misfires may cost a competitor a point, tweopaintatch. If you go too
far on a target pistol, it can spit out a full magazine in a couple of seconds, punch holes in a range's ceiling dslinebsaos of
control and cause a rapidly widening puddle at the feet of the shooter. If you asslaeito reduce the pull below factory spec on a
police or personal defense gun of any kind, don't.

Strictly for reworking M1911 sears, the Yavapai fixture includes a-buitticroscope for taking a real, close look at the hammer/sear interface. It
wasdeveloped to assist students at the Yavapai School of Gunsmithing.

Chamber Identification With Cerrosafe

With the aid of acouple of cartridgdooks, this methodill help you identify that unknowchamber.
By Chip Todd

THERE WILL ALWAYS be a need to identify chamberings foarms that have been inherited or bought at yard sales. The lure
of buying for bottom dollar and discovering a real jewel is ingrained in most of us, so a little thing like no chambéx$ngnnraanifle
or handgun isi0 deterrent to a gun fancier.

This gives rise to a gunsmithing technique for which little experience is necessary. Anyone can become proficientiagidentif
firearm chamberings with the help of one or two good cartridge books, along with a little #gewilem which to extend the
cartridge drawings to chamber dimensions.

Chamber identification is done with a lebkk metal which has an extremely low melting point and is called Cerrosafe in the
firearms industry. It is the safest known way to make nm®ofdchambers and can easily be taken from the chamber and measure
This metal fills the chamber when hot, but shrinks during the first 30 minutes of cooling to allow its removal from ther.chamt
Cerrosafe then expands back to the chamber's size for 2@@tours, allowing the casting to be measured with great accuracy. Aftel
about 200 hours, the metal expands approximately 0.25 percent, a negligible amount for most uses. Reamer manufactlirers a
makers are used to working with this slightly expeshdhetal and know how to take that factor into account.

The metal was originally developed to be used as fuse links in fire sprinkler heads and othensigaé applications; it melts
between 158 and 190 degrees Fahrenheit. This means that it wilhrbelting water and can therefore be melted in a debbler
system.

Another early use for this fascinating metal was the casting offdeaftspaces for machine shop usage. This practice was what
led directly to Cerrosafe's use with firearms, bec#iudeesn't solder itself to the base metal like lead and tin do. It can also be used 1
measure the bore of a firearm which has an uneven number of grooves in the rifling (although | usually just use agtet fead b
this).

Cerrosafe is leatike in color and softness and shines like smoothed lead. It casts into ingots very easily, but | don't do t
because | don't want to get it mixed up in my budi@$ting supply. The density is almost that of lead as is its melted viscosity, furthe
adding to he difficulty of keeping them separated. In spite of its similarity to lead, it doesn't seem to wick its way throughacoffee «



seams the way lead does. It could be that the lead is occupying all the space in the seam and will not allow the Caugbsafe th
any case, we can make use of this factor, and utilize a small coffee or other can for our heating and pouring container.

The equipment required to identify chambers falls into six groups: heat source, container, cleaning, safety, measuring,
literature. Almost any heat source such as an electric hot plate, stove, propane or acetylene torch, or egbnrk lyeat will
suffice. | use an inexpensive electric hot plate that | also use for tempering springs.

The containing/pouring utensil choicevisde open. | use an "International Coffee" can, a rectangular can about 5 inches by
inches, by 3 inches tall. | always make sure that one corner is bent pré@ptsljacilitate pouring the molten metdl before | start
melting the Cerrosafe. This offean advantage over a double boiler; wives view gunsmith activities differently than do the 'smitl
themselves. A bulletasting ladle or melting pot might also serve well, although this would be inviting a-taslitg catastrophe.

The firearm to be id#ified must be clean before casting, and cleaned again after the casting for safety. Therefoex@ppeld
chambetidentifying bench will need a cleaning rod, bore brushes, mops or cleaning patches, and bore oil. Along with the cleal
things, you my need to have the tools necessary to disassemble and reassemble the firearms.

Cartridges of the World, by Frank Barnes, is a good tool for your Cerrosafe use. Photo shows a chamber casting lyihtherpageso

| recommend the use of epeotection, an apron, and gloves, as there is always the possibility of a spill or splash of the molt
metal. Even though the metal melts well below the smoldering point of cloth, it is nearly impossible to get the metidthingf
I'll admit to owring a couple of shirts with metallic spots.

Once the casting is made, you will need some method of measuring the casting in several different places. These measur
will need to be taken to three decimal places in inches or two decimal points in Detricalipers reduce the incidence of errors and
are much quicker to read, making them superior to Vernier calipers for this use. | sometimes use my electronic calgethdyecau
quickly convert to metric with the push of a button, but these areenatssary. (One millimeter is equal to 0.0398%h or about 39
thousandths of an inch. Multiplying a metric number in millimeters by the number 0.03937 gives you the same reading in inc
Dividing inch measurements by the same number [0.03937], givethgaaading in millimeters.)

You will also need a reference book or other literature with which to compare the casting's measurements in order tmoshake a
judgment. Most reloading manuals only give the dimensions needed to reload cartridges. Thel@mady, and Speer reloading
manuals give some cartridge dimensions, but are not intended to be used for identification purposes. The most commamautho
cartridges is the book written by Frank Barnes called Cartridges of the World, now in itfitith. ét is very complete and you will
definitely need it. It can be found in most gun shops and places where firearms manuals are sold. Additionally, Metdlije Cart
Reloading,3rd Edition, also from DBI Books, carries cartridge dimensions. Howéweny ican afford it and want to get direct
chamber drawings as well as cartridge dimensions, order the RCBS's Cartridge and Chamber Drawings, sold in a rirfgesénder.
are complete design engineering drawings of both the cartridges and chambers, shewiltmvable tolerance deviatiorisalso
started collecting sample cartridges, removing the primers where possible, to actuéitlyntesthe chambers after analysis.

One of the nice things about this endeavor is that there is no need for vastregbefore starting. In most cases, no experience
will be required, and nothing more than some assembly/disassembly manuals will be needed in more complicated cases. | |
recommend The Gun Digest Firearms Assembly/Disassembly line of books, the NIR¥&BNs Assembly books, and the Gun
Digest Book of Exploded Handgun and Long Gun Drawings for any level of gunsmithing. The last two books give more models
the buck but only exploded views, while the others are superior in the details involvecs@pénate steps of disassembly. | find an
unfortunate lack of complete firearm reassembly instructions in the available books. Careful notice of the spatial ipslations
between adjacent parts should answer your reassembly questions for you.

In preparinghe area for the casting work, choose a clear space on a table or bench with an electrical outlet nearby. It helps if
is good ventilatiord most metals in their molten form give off vapors which can be harmful. Brownells, the source of Cerrosa
doesn't list any dangers from the fumes, but it is always a good practice when melting metals to have plenty of fresh air.

Disassemble the firearm so there aren't any extra parts with nooks and crannies into which the molten metal might flow
harden. It iSmportant to think the process through to the end before starting, eliminating rude surprises. This means determining
the casting will be removed from the chamber without having any undercuts or obstructions upon which to hang. Becallse the
mustgo in and out of the chamber, it should be easy to duplicate this. However, it is easy to overlook a seemingly insignifi
undercut in some firearms. Also, look to see if there is any danger of the molten metal running into the trigger medhanism. (
case itdoes, we will go through the method of recovering from this later.)



CASE TYPES & LOADINGS
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Learn the types of cases and loadings and you'll be ahead of the game when it comes to identifying that unmarked chamber.

Plug the bore by pushing a small piece of felt,amgtor rubber into it, stopping just into the rifling near the chamber. This will
allow you to capture a small part of the rifling, and also inspect for erosion at the start of the rifling. If thereriscresrosion, you
may have to go to the section mecovery.

Place the barrel, cylinder, or receiver in a vertical attitude with the muzzle end down, and secure it. Then begin deating
Cerrosafe.

Precautions to take when heating any hot metal or liquid include making certain that nothing is edge tokthe workbench,
that the heat source is steady and the cord isn't in the way, and that the heating container is steady on the hegdstaaewlth
a torch of any kind, see that the heating container is held even more securely. Heatodefe€Ciera reasonably slow fashion, as this
is usually safer until you get used to how the metal behaves. Be ready for the metal to melt much sooner than you wdli8 expe
degrees F isn't very hot. Don't use any more heat than necessary to melt the meeafound no literature which tells me at what
temperature Cerrosafe vaporizes. The metal will turn the prettiest cit@wlor when it is melted and can be poured as soon as it
is all molten.

Pour the molten metal carefully to avoid getting rity@here you don't want it, but pour fast enough to be sure that it isn't
solidifying prematurely and layering in the casting. The only way | know to do it your first time is to proceed as rayidiycas
safely pour the hot metal. Watch carefully sat e level of the casting does not reach the location of the breechface of the bolt ¢
receiver. There can be no Cerrosafe in an area with a diameter larger than that through which the casting must be teenoved.
Cerrosafe is left in the casting forone than 20 minutes or so, it can be very difficult to remove, and the integrity of the casting
dimensions may be lost from scuffing.

Remove the casting by pushing a cleaning rod through the bore or the front of the cylinder, tapping lightly if niecagbdry
along. When removed, inspect the casting for scuff marks or scrapes which may affect the dimensions. Set the casticgpaside
for 30 minutes to one hour. (The casting will have shrunk from the chamber dimensions, and must have timeddlreteract size
of the chamber. This is a fortunate characteristic, as it allows easy removal from the chamber and then returreagi Hieeads

What if the casting refuses to release from the firearm? Believe me, this will happen soonerAs taty.say, fall back to "plan
B." This involves slowly heating the chamber area of the firearm with something like a heat gun, hair dryer, or otherceetaso
does not produce a flame that can affect the firearm's blueing or mechanical pestggly secommend the hair dryer, using it with
the gun barrel up and the chamber down over some container. With a hair dryer, it is fairly easy to heat somethingtup/t abot
degrees F, so don't overdo it.

When the metal is recovered, determine whad ke casting in place and repour, taking more care in that area. One stuck castit
is usually enough to make the next attempt better.

After the casting has cooled and -gewn," measure the bore diameter first. This can be difficult if the number of ki
grooves is odd, but we must start somewhere. The groove diameter will tell us generally where to look in the cartridgiemnérm
our disposal. The next measurement should be the body diameter or case length. If these don't give you aielefatidoain all
the measurements such as the neck diameter, neck length, head diameter, and shoulder location and angle. You migtitanotice \
the firing pin hits the breechface in the center or at the edge, narrowing the search if the cartridgeddalee a rimfire.

The charts at the back of each chapter in Cartridges of the World give these dimensions for each cartridge in thatcthapter, a
by far the handiest of any of the sources which | have. Whbarhave found the caliber which most @lysmatches your chamber
measurements, settle on this as the most probable. There will almost always be some dimension in the charts whiclateithelimin
cartridge if it isn't the correct one. Remembering that the chamber must be slightly largdretizamtridge in order to allow the
insertion and removal of the case, your measurements should be larger than those in the charts by several thousandiths of &
Chambers need some length to allow for shell length variation, and the diameter in¢hldesnae for the shell to expand when it is
heated and thousands of pounds of pressure hit it at the same time.

If the casting shows irregularities on the walls of the chamber, look into the chamber to see if there is an area neatchin
blemish on the asting. If there is, and you are not experienced enough to determine the safety of the firearm, take it to a gunsmit
a safety check before shooting it. | would hesitate to make a blanket safety assurance without more thoroughly checkin
Magnafluxirg or with an xray.



The firearm must now be cleaned and reassembled before returning to use. Take care to look into recesses and othee place
some of the Cerrosafe could be hiding. Nothing is more embarrassing than going out to shoot with adgesrthatork because of
something you overlooked.

One of the most valuable things you will learn as a gunsmith, is how to learn from your mistakes and how to recoveictibom diff
situations. The most common mistake in using Cerrosafe is failing to elishlesthe firearm enough before pouring the chamber full
of molten metal. It took me a solid trigger group before | learned to slow down when pouring Cerrosafe into a partsdiylolisds
rifle. | would not attempt an identification job until you have tipportunity to see what the Cerrosafe does and how you handle it.

Brownells charges $8.61 for a halbund ingot of Cerrosafe and $13.76 for a-ppend ingot, which should last forever. The
metal doesn't wear out, and you should lose very little eashytou work with it.
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RCBS's Cartridge and Chamber Drawings manual is a valuable tool in helping you identify chamberings after you finish the Cerrosafe casting.

Tapping and Die-Cutting Threads

More manufacturers are using pinstead of threadeloles on their gungut the odds aree'll be tapping foyears to come.
By Chip Todd

IT IS A GIVEN in the firearms industry thatanufacturers have to find ways to cut costs to compete with foreign gunmakers. One |
the areas, small as it may seem, that is being cut back is the use of threaded holes. If a pin can do the job, treatsithea&ars
take.

The need for threaded les probably won't diminish on the better firearms we see, mainly because of customer perceptions. T
equate threads with quality, even though straight pins might do the job just as well. That was certainly evident irhtne andatry
that went up \Wwen Winchester replaced screws with pins on one of its rifles years ago.

| wouldn't stake my life on threaded devices being with us from now on, but | submit that no one has shown us anytmg that
comes close to replacing them. After all, a screwss § wedge around an axis and is incredibly efficient. Its efficiency is attested tc
by the proven engineering fact that over 99 percent of the load against a screw is taken by the first three threafifth ame:Hukeis
always relaxed. The other #ads only serve to introduce the screw into the threaded hole and to keep it aligned during tightening.
this reason, sheet metal screws hold almost as much of a load as a machine screw in a threaded hole.

Suffice it to say, chances are we'll be usimgpied holes on firearms for some time to come, so it can't hurt to learn as much abc
tapping and dieutting threads as we can.

Threads are identified in the English/Inch system by number sizes and fractions of inches and a dash separating the dic
designation from the thread pitch, which is expressed in threads per inch. The more common household sizes also have UN
UNF designations, which mean standard cecasséine-thread pitches. These are not very useful designations to a gunsmith, becau
he must pay very close attention to the exact size of a thread anyway.



Drafting standards organizations are pushing the use of decimal designations instead of the usual number sizes fdrethread
American National Standards Institute uses -238'HD. for what we more commonly know as a#8thread. The idea of renaming
threads meets resistance from almost all quarters from mechanical engineers to the machine shops with which they deal.

There are three generally recognized ways to obtain threads afta¥abu can cut the threads, roll the threads, or-beldd
them. Grinding and dieasting threads are too expensive and too cheap, respectively, and are nmtaxfterethods. There are some
electronic connectors that make use ofafist threads, buhis has no application to firearms. Taps and dies are commonly made b
grinding their threads, but for now we'll concentrate this discussion on using, not making, them.

Cut threads are the cheapest and the most common in use today. However, cuttirg nmitathsevers its grain structure and
causes some weakening of the material that makes up the threads.

Rolling metal into shape is a more expensive way to thread a device but results in much stronger threads. Think oéaalng th
as compacting the nadtstructure like you would in a forging operation, but using rolled pressure instead of impact. The metal
mashed into the shape by the tap sliding over its surface. This method not only keeps the grain structure intact,abditvadsics"c
the metal,a process that actually strengthens it. As a result, rolled threads don't have the acute stress risers and natimal split
extreme of the thread groove caused by cutting threads. Ftolliad taps are readily available from machisteop supply hoes
and only cost slightly more than cutting taps. But the gunsmith should be aware that they require a different set ehrtdppiwb,
which we'll touch on shortly.

Cold-heading threads is similar to forging, where the metal is compressed intoghéetthishape by an impact between two dies,
but the metal isn't heated before stamping. This is the commercial method used to make the heads on most screws. The n
stamped under great pressure, filling the cavity of the-beltling die in the desireshape. Neither the pressure nor the dies are
available to the average gunsmith, so we'll pass over this method with just this mention.

Various types of threading equipment include tapping/cutting fluids, tap wrench, thread restorer, die and dieiey&ottom tap, tap guidgsps
(straight and pipe), die wrenchtap wrench, die and crescent wrench.

Types of Taps

Threadcutting taps used to cut female threads into a hole come in three common configurations: taper, plug and bottom. T
shoulddo just about anything you'll need to do.

The taper tap is pointed at the cutting end and gradually tapers to full diameter about a quarter of the way backgTdugesttin
are slightly increasing in diameter to shave metal instead of pushing it vt \why with brute force.

The taper tap is used to tap holes where the threads are meant to go all the way through a workpiece, or to sta# tleeads in
blind hole. Its shape slightly enlarges the hole to the right size and aligns the tap by sesiénall the time. In blind holes, the
threads are just started with the taper tap, and the gunsmith may switch to a plug tap later. The taper isahtirgasegr and
should be used where possible.

Plug taps are more blunt on the end and haveepst angle of taper. These taps require more force because they shave the me
off in thicker chips and their bite becomes full more quickly. Use these in holes in which the depth doesn't allow theayss tdp,
or as a good compromise, if you aamly justify one tap per thread size. Since | usehaftd threads so infrequently, | nearly always
buy plug taps in the lettand version of the thread size unless it is for a specific chore that is to be repeated many times.

The bluntended bottom tagsiused to cut threads to the bottom of a blind hole or to make full threads go a certain depth withc
threading any farther. | seldom buy this type of tap because | eventually break the others and just square up the ends to
bottoming taps. | sometimechamfer the end like the commercial bottom taps, but in most cases | leave theuttirgdiutes full
to the very end to reach nearer the bottom of holes. | use a plug tap before my homemade bottom tap to give it evesytlzahiantag
can.

Pipe thrads are similar to standard-@@gree threads, the exception being that the threads are in a tapered hole and at an a
with the axis of the hole. With the threads tapered, it is obvious that the depth to which you tap would determine ftliesize o
opening of the threaded hole. While it is possible to cut pipe threads into a straight hole, it is better and makes ttentggy tastut
the threads into a properly tapered hole. The pilot hole for tapping pipe threads is first drilled, then cpétavithtaa tapered pipe
reamer. Keeping a pipe fitting of the intended size on hand is a good way to gauge the results.

At its best, tapping tapered threads is not as exact a science as normal straight threading because it is harder tméeis when
through. It is an operation highly dependent upon a good tapping oil to counteract the wedging action of the thread'sdaper. |
good sulfurated cutting oil like that preferred in heawgtal machine shops to prolong the life of my pipe taps. Pipe thimadstue
of their normal use, must be more exact and-idd than machine threads to seal off pressure or liquids.



There are almost as many distinct shapes of taps as there are drill bits. Some even have passages in the flutes ttieg allow
fluid to flow through and lubricate, cool the cutting edges and flush out the chips. Flute designs fall into four main categigties:
fluted, spiral fluted, two flutes and three flutes.

The straightfluted taps have cutting edges in straight columns. @thave the flutes spiraled around the core, but this design isn't
as strong and inherently has a weaker core because the tap's grooves are deeper. This is to allow the cuttings tdofigywooulyin
pieces. Thredluted taps are stronger than tffated taps.

If you are just starting out and can't afford or don't want to buy all the taps you might need, here's what you oughitto ktar
would buy plug taps in-40, 632, 648, 832 and 1632 sizes to handle threads most common to everyday wtiliti. Plug taps are
a good compromise when you cannot afford to get taper and bottoming taps in all the sizes. It takes a little morercphegttasts,
but a little hard work is necessary without the best of tools.

About a dozen taps and matchinigg] taper and bottoming taps so that blind holes can be tapped within a thread's pitch of t
bottom of the hole, will handle most jobs. The sizes | suggest-a& 840, 544, 640, 648 and 840. The 544 tap will come in
handy on Smith & Wesson rewar sideplate screws and Redfield scope rings. Quite a few sights and scope mounting bases use
6-48 size, and some shotgun front sights use i@ Biread. It would pay to check some parts books to see what is most common ¢
guns you're likely to seleefore deciding which taps would serve you best. | would get these taps iflubeestyles only.

Interrupted roll, spirafluted, taper, plug, and bottoming are the main types of taps.
Options

No matter how many taps you have, there will be tinmswon't have the size required. There are just too many threads out ther
waiting to ruin your budget. When this comes up, | check mytapfiing screws for a possible match. If | find one, I'm in good shape
unless the hole has to be threaded very deépfyood seHtapping screw will do a fair tapping job in most steels and in nearly all of
the other metals. If you can't find a match or the hole must be threaded too deeply, put the job away and call all gagho@chin
supply houses in the area.

If all else fails, make a tap for yourself. This isn't as hard as it sounds if you have a lathe handy and a large enough tapnmerc
to follow. | make a threaded shaft of drill rod with a major diameter of Q€2 larger than the screw measured, and auiesfute
grooves in it with a stone on a Dremel grinder. | polish the edges with a Cratex wheel and usually grind some reliefhengle tc
trailing edges of the interrupted threads so that the tap won't drag. That isn't really necessary if the tiavoesiest.

Your finished tap must be heated to a bright red color and quenched in either water or oil. | prefer oil because | doyt wan
cutting teeth to break off and possibly get caught in the threads and ruin the job.

Different metals call for sgxific types of taps so, while each gunsmith has his own theories and prejudices about processes
tools, we'll talk about what has and has not worked for me over the past 30 years.

| wouldn't use the spirdluted tap for any metal harder than aluminum, brass or mild steel less than 0.125 in thickness. Cop
and stainless are both gummy to machine. The spiral tap is inherently weaker thanfiita@jtaps and, | promise, will bak at the
least opportune time. Straigfitited taps are best for almost all cases. The sfiitld tap is good where the metal is soft and the
hole deep because it sends the cut metal out in long streamers and is less likely to pack tightly wgih cuttin

Pilot Holes

The pilot hole for cutting threads is, depending on which machinists' manual you're reading, very near or exactly theesize o
minor diameter of the thread. The idea is to remove only the metal occupying the space where the threadvijroeed to be,
meaning the tap isn't expected to enlarge the hole at all or there will be unnecessary drag and torque on the tapyMossesppl
have drill size/tapping pilot hole charts available for free. | keep one in my tap drawer, myaavér dnd one on my drill press.

Rolled threads can be induced in almost any malleable metal. You just cannot roll threads into a pieckantidtad.

Since rolling threads moves, instead of cuts, metal around until it looks like threads withabirdjdue grain's continuity, its pilot
hole must be of a different size than that used to cut threads. As the grooves are pushed into the sides of the plalegedhe dis
material must have somewhere to go. The larger pilot hole leaves room for thelnatdti The recommended pilot hole size is
usuallyabout the pitch diameter of the thread, a diameter almost halfway between the minor and major diameters of a thread.

Fluids



| use whatever tapping fluid | find on hand when threading steels ththerstainless or hardened. In situations like the threading
of aluminum, | use special fluids designed for aluminum. There are some brands of tapping fluids that will, believe mhakenot
freshly cut aluminum smolder. | learned the hard way whenid Bhlick of aluminum started billowing brown, choking smoke and
would not go out with water. | finally had to tap farther and flush out the burning metal. Heed the cautions offltagmags when
they state "not for aluminum."

| have successfully usedany of the watethin fluids, but | find myself returning to the thicker sulfurated types when threads
really matter to me. The exception to that rule is when | work with stainless steel. Stainless is a bear to machinemaibilamsss,
and | like my hreads smooth. Then | use the creamy staidtss tapping pastes like Westlube and Anchorlube. Both are noticeably
better than most of the thinner liquids when tapping a stainless or hardened steel.

Last, but not the least effective, is the old standdinthachine shops, sulfurated cutting oil, the oil which gives old machine shops
their distinct smell.

Tap Handles

You can drive a tap with many different types of handles. What you use is a matter of personal preference and willpeauhlly de
on the jb at hand.

| like the T-handle types with a doubktepped chuck that accepts different sized square tap drives. Most of these have hanc
that slide back and forth to clear objects that always seem to be in the way. These sometimes come with ratetestingutc|
begrudge the extra space needed for these chuck's size. Another commonly used aid is the straight tap wrench. Thisdies two |
that stick out straight, one to each side, with either two opposing, notched blocks and offset handleg biaidirinside a closed
yoke. These will serve you well and give good mechanical advantage.

Drill press tapping uses a tap guide, tap, and wrench. The dpaded tap guide is in the press' chuck and the crescent wrench is driving the squar
end of he tap.

Accessories

When the job permits, a good gunsmith will use a tap guide to produce threads that are in line with the pilot hole dEsesangui
be handy when drilling and tapping in a press or milling machine.

| don't use a tapping fixture, @&sis more suited to larger pieces than a gunsmith usually encounters. | just utilize the press wi
which | drilled the pilot hole in the workpiece and align the tap with that.

A small springloaded device called a tap guide is useful for this. Aftetifyilthe pilot hole and before moving the workpiece,
replace the drill bit with the tap guide. Place the tap into the pilot hole and bring the tap guide down until its spadstyyis
compressed by this. There are taps with pointed drive ends and thiokeavehcentedrilled to accept a tap guide. The tap guide will
usually have a reversible plunger to allow it to be used with either pointed or countersunk taps.

| use the tap guide to ensure that | won't ruin a good firearm by starting a tap intolmlgilat a misaligned attitude. This small
item might pay for itself dozens of times by saving you the expensive embarrassment of replacing a firearm. | justatontapay
that don't have accommodations for a tap guide, as | rarely tap without one.

After springloading the tap with the tap guide, a small Crescent wrench or a tappet wrench can be used to turn the tap. Th
guide will keep the tap coaxial while loading it with force to aid its advance.

The most popular type has a reversible, spliragled plunger with a point on one end and a cup on the other. This guide is use
after drilling the pilot hole for the tapping operation and, withnoting the drill press head or the workpiece, installing the tar guide
into the drill press chuck The quili then extended, compressing the drill guide onto the tap in the hole. Thelspded plunger
keeps pressure on the tap while also keeping it aligned with the axis of the hole.

Another worthwhile tapping accessory is a tap extensiotirfees you justannot get an ordinary tap wrench close endoghe
area you need to tap.

This is the time you get your money's worth out of the tap extension you bought. Those | have liked most are just abou
opposite of an automotive socketench extension. Thelyave a square socket on the tap end, sometimes with a set screw in it ¢
sometimes with a sprinipaded ball. The drive end is usually square so it can be driven by the same types of tap wrenches that w
be used in an easy application.

There are someetightful devices on the market. Most are designed to help tap either more closely to perpendicular, which i
particularly applicable to gunsmithing, or to do a lot of tapping more easily, which is. The latter is production workyavbantit
often gé, but it helps to have something to hold the tapping end up perpendicular to the surface.



Tips and Techniques

There are widely accepted techniques that have proven themselves over the years and might prevent tap breakage for you.

Taps, while quite hardyevertheless have some torsional springiness to them. If they didn't, it would be much more difficult to t
small holes without breaking the tap. It is this torsional feel which guides the amount of pressure you'll use. Depehding or
material, the cuing fluid used and the size of the hole, the tap should be turned about 30 degrees and reversed about the same &
to clear the threads. If the cuttings jam the tap's way, the resulting threads will look as if they were cut by LizzieV#trdesach
reversal of the tap, advance it to the solid metal again and cut abmther 30 degrees and reverse. In all threading with hand tools,
be it cutting male threads with a die or female threads with a tap, interrupted advance with some short revehnsipgcieidir the
chip; and minimize grief caused by trapped particles. This is safer than trying to cut the threads with continuous éssumed pr

| even use rofthread taps in this manner. If the job is worth my using a roll tap, | feel that | shaakih'any chances with it.
The very reason | use roll taps dictates that | take unusual precautions in tapping. This brings me to the main differeapping
techniques of cutting threads and rolling threads.

While rolled threading is more adapteml gower tapping, it caalso be done by hand. Roll taps are designed for continuous
feeding, but will be lubricated better if you use them like ordinary. taps

There is no advantage in using the lathe to thread a hole wiles: the hole is in the centkatloé'thepindle and the piece can be
spun about that hole. Otherwise, it is much easier to whdl gress. | find that there are quite a few times when shafts require
threaded hole in their ends coaxial with the shaft.

The die for an autopistol Iscated on the barrg¢hreading guide just before starting on the barrel. Note the drive indention on the outside of the die
by which the die wrench is to grip and drive the die.

Lathe Tricks

The safest way to cut female threads on the lathe is to edatlie as an aligning device and a tap guide as with a drill press. The
tap guide should be put into the tailstock's drill chuck and the tap placed between the workpiece and the tap guidis. likieethest
method described for a drill press.

The desie to eliminate the tap guide and use the tailstock to align the tap will come when you get more experience with the I
This also leads to wanting to use the lathe's power to start the tap. | really don't recommend this, but I'll admitaizy ezingh to
do it fairly often. | also have had to start over on some jobs because | left part of a tap in the metal.

| advise powerutting threads on a lathe only after considering the consequences if things hit the fan. hoytmgefemale
threads on aathe, | usually consider the threads' function and determine if the pilot hole can stand to be drilled slightly overs
without adversely affecting their integrity. You have to do this because the rotation of the chuck on the lathe caheotvatopau
can when handapping. If the threads are to be utilized to their fullest, | use the recommendelofelctize and take more care to
keep from breaking the tap.

Install the tap into a threaw chuck on the tailstock and firmly tighten the jaws. Thisrafion is not advisable if you have a key
less chuck on the tailstock because they usuallytigiifen, and the tap needs to be able to freewheel when it is subjected to overloa
Leave the tailstock loose and positioned with the tap close to the Hmetapped. Keeping a hand on the power switch, turn the lathe
on and push the tap into the pilot hole. Watch the tap's advance and turn the power off when the tap starts spintingkinithieec
tap has gotten a good start into the hole, you cass@ed that the tap is aligned coaxially with the pilot hole.

Now, lock the headstock spindle and finish turning the tap with a regular tap wrench. The tapped hole is bound to banckntere
straight with the axis of the workpiece.

Also, the lathe can besed to quite an advantage to cut male threads onto a shaft using regular tapping dies.

First, taper the end of the rod to be tapped and install agjped chuck into the tailpiece of your lathe. Put the tapping die into a
straighthandled die wrench antkenter the die onto the end of tteal. With the die in place, manually push the tailstock toward the
die and tighten it down when the chuck face touches the die wrench.

You must be absolutely sure that the drill chuck's jaws are not sticking out tarcéibehdie. Turn the die wrench in the proper
direction and crank in on the tailstock's advance crank, using the tailstock to apply pressure onto the die throughiethehdie w
When you have cut threads for more than five turns, it would be safe toth@tadlstock back since the die should have established
a straight path along the centerline of the rod.

If threads are to be cut close to a shoulder on a rod, first cut with the die turned the conventional direction, tremotuachti
cut close tohe shoulder. Remember, the die has a slight funneled side to the-¢htead teeth and will likely have cutting edges
right up flush with the back side of the die. These cutting teeth, which are even with the side of the die, will baiableserto the
shoulder. Since the threads cannot be cut exactly up to the shoulder, an undercut is often made next to it at the aartteedeptt



minor diameter of the threading. This will make it possible for the nut or fetimadaded part to butt up againse tthoulder without
having to counterbore the female threads.

Thread-Cutting Dies

While external male threads can be cut onto a shaft with a lathe, the most common method is to usétihgedks. These are
cylindrical metal pieces with cutting teetihthe center and relief holes to allow the exit of chips. The theetithg teeth are tapered
on the starting side of the die to give it a chance to align and gradually start cutting the thread grooves. It is éeehyber that
the threads aren't gy cut, but rather the grooves are cut, leaving the threads on dahredeed piece to fill the grooves in a nut or
in a piece with female threads.

Cutting threads with a die isn't much different from tapping threads into a hole except the threadsmathe open when they
clear the die. As with the tap, it is essential to keep the die handles 90 degrees to the axis of the rod being tthrealikeds Htarted
at a different angle, it will often ignore efforts toakgn it and cut deeper aneeper into one side of the rod until you just cannot
turn it anymore.

After getting the die started, advance and reverse it after every 30 degrees of rotation to interrupt the cutting aciddothelp
relief holes. It is often necessary to back updigeuntil you can get the relief holes positioned to allow their clearance by air pressur
or a pick. If you are using air pressure, it is as important as ever to keep your eyes protected with safety glasses.

Back the die off when finished and chalk up tiew threads with regular blackboard chalk, then run the die over the threads aga
before cleaning them the last time. They will feel smoother in use.

Special Sizes

Some special sizes of threads common to the gun fraternity should be mentioned Betd. thread used on reloading dies is
important to anyone making special devices for reloading. | also ke€epdatap and die around to clean and true threads, and | use
both at least once a month. This particular size isn't limited to reloading, betisisaot the common household size, the supply
houses don't sell many. That means they are expensive.

Brownells sells barrethreading dies and receiver tapping taps for replacing or making barrels for the more popular firearms
you have a lathe arkhow how to cut threads with a threading tool bit, you won't really need the dies for remlvéle-barrel
threading. However, there may come a time when a receiver tap for Colt, S&W, or Ruger barrel threads in the receiveriwill con
handy.

My favorite S&W Model 19 had a tight thread in the receiver that made the bore tight through the leaded area. | first noticed
when | ran a range rod through the bore to check its alignment with the chambers. The rod head got pretty tight wieegat had
through that area ahead of the forcing cone, so the bullet was swaged smaller than specification and was traversing the fc
portion of the barrel. | knew this couldn't be helping the gun's accuracy, so | chose to change that fit.

| removed the barrel areddeaned the threads in the receiver. They weren't very dirty, so | knew the thread diameter must have k
the culprit. Using my most prized Boelube ($60 a gallon), | ran tfi@ike tap through the front end of the receiver and it came out
with some finehigh-carbon cuttings on it. Putting the barrel back on, | ran the same range rod through the bore again. What a ¢
feeling. There was about 0.0@&h difference in the diameter of the bullet pushed through after the operation compared to the bul
pudhed through the bore previously. | watch for that in all revolvers now.

If you must install a compensator on an automatic pistol, you will need a die to thread the muzzle end of the barret. The
common threads for the 1911 are either -80%r .58140. The .575 size is known mainly because it is used by Clark, while the .581
is known because of Brown's and Wilson's comps. The taps cost approximately $20 to $23 and the dies (which are madedften r
by gunsmitls) run approximately $30 to $39.

Not even the luckiest machinist could get by without using some type of guide when threading the muzzle of a barrel fc
compensator. If the barrel were tapered on the lathe and the die held plumb to the bore with the tailstock, it wouldlebt pyessi
the tireads aligned on the barrel. But | wouldn't want to risk it on any barrel worthy of a compensator.

Brownells sells a twended barrethreading guide for 45s and 38s that doesn't cost an arm or leg. | made mine out
stubbornness, but because | had t&kemane for my 10mm Omega, anyway, one more couldn't hurt. If you make your own, | sugge
it either be hardened to dehdrd and oiled thoroughly or made soft enough not to damage your die and replace it if it got cut. | chc
the ultrahard route and amaceful not to force the die over it. The bastieleading die is turned to a diameter that will fit into the
muzzle for about an inch and a middle diameter over which the die will just barely slide. This center portion ensueedi¢hailth
cut threadoaxial with the bore of the barrel.

Cold Blueing Tips and Techniques

While not as goods a hoblue job,sometimes coltlueing is a necessity. Here are somag/s to get a finiskhat'll make youproud.
By Chip Todd



These are the primary togisu'll need to start a coldlueing project.

ANYONE CAN DISCOLOR METAL, but it takes effort and care to get a dalaed finish of which you can be proud. First,
recognize the fact that no method of cold blueing can match the durability and beauty-bfueeimg job done by an experienced gun
refinisher. Blueing is the final state of the oxidation process of steel, and requires very caustic chemicals and letett¢otipen
metal surface deeply. In short, it takes money; a-watitilated room; and aillvto fight city hall, the EPA, and OSHA to have a
decent hoblueing operation.

The main difference between hot blueing and cold blueing is in the salts that are used. For hot blueing, alkalinessaltatare u
approximately 290 degrees Fahrenheit, e/hilost coleblueing solutions are acidic and used at room temperature. A third method o
blueing is called Nitrédlueing which is almost neutral, but must be used above 540 degrees F. | won't touch on +bleidilime
process here, as it is used to a mladser degree than the other two. The boundary "ring or haze" you have gotten when trying
touch up factory blueing is caused by the neutral area formed between the two types of blueingyvfiyhis éan be so hard to get
the "invisible" spot touctup job.

The advantages of the cabdlueing method are apparent when one checks out the prices of heated tanks, the inherent dange
dealing with caustic and/or hot chemicals, and the great difficulty in disposing of depleted or dirty chemidalgonitly blueing
craftsman has his setup next to his swimming pool as a safety precaution in case he gets seriously splashed wittstiheticaistic
didn't want to use caustic chemicals around my children when they were young, and | have sinceesesem ho change. Therefore,
| suggest leaving the hot solutions to the experienced gunsmiths who are used to dealing with the harsh chemicals,end wi
willing to put up with rigid EPA requirements.

"Murphy's Law" of reblueing: The results are invdygeroportional to the cost of the firearm, added to the pickiness of the owner.
Remember, you will probably be dealing with someone who has no idea of the difficulty of your task; he thinks you just "dip i

Now that I've shown why you might opt for thess durable cold blueing, let's get into how you can get reasonable results wit
someconsistency. To do the work you have to have a-hitgrest level, a garaggpe shop, and an adequate source of clean water.

Suggested Equipment

To get started icold blueing, | suggest you have the following equipment on hand:
Small stainlessteel or polyethylene mixing bowl

Plastic rectangular container (Tupperware type, pistol size)

Face shield/eye protection

Apron (chemical resistant)

Cotton gloves (latex glas usually leave prints in the finish)

Dremel or other rotary grinder

Forceps, tweezers, or clamps

Good lighting

The following equipment is not necessary, but it will make the work easier and more trouble free:

e Air pressure and nozzle
e ScotchBrite wheelrad/or buffing wheel
e Sandblasting or beadblasting equipment

Supplies

The supplies you will need include:
Cotton swabs, Qips, clean rags

Oil (water displacing)

Blueing chemical

Water, fresh and running, if possible
Vinegar (white) or dilute muriatiacid



Cratex wheels or lots of elbow grease
#0000 steel wool

Sandpaper (320, 400, and 600 grit)
ScotchBrite pads

There are some things you shouldn't use at all, including newspapers, because the ink has residual chemicals whidhemay r
results of youtabors. And don't use W0 or other ruspreventing oils because they will eat away blueing.

The author used a Smith & Wesson revolver for this project. The If you beadblast the gun you're gointg blue, be sure to mask off ar
needs to be fully disassembled before blueing. bearing areas that don't need to be roughened. After blasting, the
ready for the cold blueing.
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The Cold Blueing Process

The first thing you should do is inspect the gun you're gaingdrk on for scratches, dents, and clings, which will have to be
removed during the reblueing process. (I used a revolver for this demonstration.) Decide how they will affect the ampeheance
finished pistol, and decide whether the gun should be gaseatte (dull). Glossy finishes tend to draw one's eye to the defect anc
are sure to displease if these defects are more prominent that before. The answer is often to make selected partstheadte an
glossy.

Gloss is usually obtained by buffing theetal to a chrome surface, but this can be done manually if one has the time and energy
spare. In such a case, use finer and finer grit sandpaper until you reach 600 grit, and then polish with a good metadttpalish,
SimiChrome polish (found at mostotorcycle shops). Parts requiring a dull finish will need to be-bésled, santblasted (extreme
cases), or dulled with ScotchBrite pads. | find that the maroon colored ScotchBrite pads are aboutdikkesaB@paper and work
fairly well for this. (These are also good for taking out scratches on brushed statdesguns.) Most of the interior parts will not
need to be blued; it's only done when | think the owner won't take care in oiling the weapon at regular intervals.

Disassemble the firearm dustore the parts that don't need blueing. | use a/Sé&&kal machine which seals the parts in a plastic
bag where they can't get easily lost. The parts which are to be blued are then degreased with Trichlorethylene 1,1sliabr othe
degreaser. A handgource of this chemical is Berryman's Brake Cleaner which comes in a spray can from your lggaltasitore.
Granted, this isn't the most economical form of degreasing, but it certainly is handy.

After the decision of dull vs. gloss has been made wibdeither buff and polish the gun and parts, or bead blast it to a satin gray.
Be sure to tape off the surfaces with masking tape that don't show and shouldn't be roughened up before blastinglthspieces



suggest you blast the receiver with theepidte in place, as it is easier to obtain an evenness between pieces. | chose the matte fi
for this article because it is the one that I'd recommend for one's first blueing job. The only difference in difficdgnitbvtwo
finishes is that it's drder to get a greadmee metal surface after buffing with the waxy compound. The heat generated by buffin
causes the wax to permeate the metal, and the wax is more difficult to remove than the glass powder-blastingad

The main cause of most cadbdueing miseries is the lack of proper and complete degreasing of the parts. Even degreasers, wi
seem to have taken all of the grease from a part, usually fail to get all of the contaminants out of the pores of Boemuesad09
cleaner seemed toe the answer for a while, but | got several bad jobs in a row and started the search for something better. It
wouldn't get the worse cases of grease out and was useless against rust pits.

Firearms that have pitting will always need an acid bath deroto get the rust out of the pits. I've found | can get most
contaminants and rust out of the metal by using either white vinegar (acetic acid) or dilute muriatic acid (hydrochloBoacid
stubborn parts in a very weak muriatic acid solution forual3@ minutes. Always pour the acid slowly into the water, not the water
into the acid. You must also keep an eye on the part while it's soaking, as you don't want this process to eat anglaitlag, mett
get the rust and grease out of the pores @drt will develop an etched, gray surface, but this will not affect the gloss, unless taken
an extreme. The acid bath leaves the metal susceptible to immediate rusting (three minutes or less), so you must arse lsaution
observant. When you see than emitting a host of small bubbles while in the acid bath, don't be alarmed that the metal is getti
eaten away in a rush. The acid is just breaking down the glass powder that is in the pores of the metal-famsdredidasting.
While the workpiee is in the acid bath, you may want to spend that time getting your blueing setup ready.

There are several good types and brands of blueing chemicals. Among them are Birchwood Casey's PermaBlue or SuperBIu
Brownells' Dicropan IM, Oxphdlue, DicropanT, and G96 Gun Blue. Although any of these will give excellent results, for this
article, | used Brownells' OxphBlue, as | have had good results with this for quite a few years.

Pour the blueing liquid into the bowl that you will use, and place itsante clean swabs on a clean area of your workbench. This
spot must be free of both the acid you just mixed and any grease that may have accumulated on the bench.

Take the firearm directly from the acid bath and rinse it thoroughly with clean runningferadaout 3 minutes. It often helps to
bathe the piece with baking soda and water, and then rinse with water. Do not touch the metal with your hands, assoat will e
your place in history (or at least the gun's history) by leaving a print in the.finish

Still being careful not to touch the metal, swab the blueing solution onto the gun or gun part as evenly as you possidly can
continue doing so until you can see no change in the color or darkness. In the case efoa $madblasted gun, the delaping
color will be a good matte black. The buffed or otherwise polished gun will go through several stages of blue, bladesaadtiri
colors. If the color isn't fairly even, lightly acid wash it again, rinse, and reblue. It's important that thg bloes as far as it can, or
you won't get an even color or darkness. A brown color may form on the surface and this must be swabbed over with more ¢
solution. Remember, this is really rust that you're putting on the gun, and, therefore, you specid@zee some rust color. You
must keep swabbing the brown film off so that fresh blueing solution can continue its work on the steel. Alter you céurtbee no
change in the color, rinse the piece in running water and brush the brown discoloffatibitsosurface. | would also use a good
detergent or soap to ensure that all of the discoloring rust and black particles are sloughed off with the rinse water.

Any silver solder or brass which shows after blueing can be treated at this stage withIBrd®akler Black" or Birchwood
Casey's "Brass Black." These chemicals give the silver solder or brazing a black color that is good enough to hidefteghsgam o
brass or silver solder. Brownells also has a-soltler blackening agent. Rinse agaiterafising any of these.

After blueing, give the gun a water displacing oil bath.

If air pressure is available, blow all the water off the piece and out of the threaded holes. If not, then a geidpleatieg oil
such as that offered by Brownells@matersoluble oil like that used in most machine shops will work. The latter is a-oithgng
emulsion after it is introduced to water. Either will work wélil must be used in any case. It's not good enough to just get the wate
off and the surfaceoiled. The firearm or part will need to be covered with an oily or greasy film for a while if it's to remaireeust
for long. You may oil the whole piece and return to it in an hour and find it-Boné he new surface, especially in the case of-sand
blasted or beabllasted finishes, will absorb oil like you can't imagine. It still amazes me how much a matte finish will digest,

| really don't know enough theory to explain why, but it's readily apparent that the blued finish is ffi@rd&d @ours thn
immediately after the process. | have found that wiping the gun with an oily rag shortly after blueing tends to ledvielaclobo
the rag and thin places in the color. | have also found that leaving the real wiping off for later, say afté Bdups 3will work a lot



better. Reassemble the gun and let it "age" overnight or longer, and then wipe it well with a soft cloth. It may nesfteoithng
wipedown, but this should be with a cleaner oil than that which you just removed.

One way to get real gloss without buffing is to use a stains&l burnishing brush on your drill press at the lowest speed
available. This brush head is covered with 0:0@3 or finer stainlessteel wires which gently burnish the surface to a luster.
XXXX -gradesteel wool will do nearly as well if you have patience. It is essential that there be no moisture or shiny oil on
surfaces being burnished, or the brush or steel wool will do more than burnish thé fiitistill really thin it out. This burnishing
will not leave you the blacklack of the matte blueing, so don't do it if you want the black to remain. The good dull black will chang
to a sheen of a gunmetgitay color. | know of no reliable chemical which will give a truly glossy black without resotti a hot
process.

One last thing before you show off the gun: Cleanup all of the screw heads. Nothing ruins the looks of a newly refinished
more than damaged screw slots.

| put the offending screw in a drill chuck on which | installed a handle aed the burrs of the ruined screw slot back in place.

ScotchBrite wheel, or fine sandpaper before blueing the heads will do wonders. The screw heads usually don't havegto go th
the acid bath if they have been degreased and sanded or ScotchBritd.dRédfieg helps the looks of them, but will require acid
before taking the blueing well. Oil and reinstall the screws, and the gun should make you proud.

| would suggest that you take before and after pictures of each gun you blue until yoardaiance. | always show the owner
the before and after pictures when he picks up the gun. If | know there won't be time for that, | often take a quiclsRaiarfoide
gun as it was brought in so that | will have a subtle reminder.

I'm sure there arether good methods of cold blueing, but I've had good results with this method and believe you will, too. Al
when you develop twists of your own, | hope that you'll share them with all of us.

Chip Todd owns Charles Todd Gunsmithing in Ramona, CalifokHgaspecializes in combat handguns, custom firearms, and
teaching young gunsmiths.

Silversolderingd Useful, But Frustrating

Silversoldering casave you time anthoney, but ifyou're just beginning, it can be vefrystrating. Hereare some tips tbdp get
you started.
By Chip Todd

SILVERSOLDERING IS A most useful process around theshopd quick, decorative, and utilitariad though it can cause
problems for the beginning gunsmith. The process is similar to lead/tin soldering, except thansilbesass make up the largest part
of the solder, and the results are much stronger. The strength of a silversoldered joint is a function of the percibreggendf af
the gunsmith's skill in applying it.

| prefer 85percent silver content to all ahalloys, as it has a shear strength of 85,000 psi (approximately that of mild steel).
melts between 158 and 190 degrees Fahrenheit, and flows and wicks as well as any other alloy. Silversolder producesta color
like that of stainless steel, andrésists corrosion better than brass. It takes electroplating well, and can be colorethlackely
using a special blackening solution.

Some gun owners will have difficulty relating to the strength of silversolder. In that case, | find it handyhe $ermation in
Brownells catalog to convince the gethis-belief owner of the strength and durability of the@&cent alloy.

Silversoldering should be used when joining two different types of metals that can't be welded with conventional nmmethods
when the heat of welding would destroy something in the vicinity of the weld. Also, there are times when welding wiltl@hange
temper of a part and therefore its strength or durability.

Commonly used metals which lend themselves to Silversolderingrass, steel, copper, silver, stainless steel, iron, and tungster
carbide. Due to the varied nature of these materials, it is important to know which metals react to and conduct heawlrgst. Kn
which parts are the conductors can ensure the successrofgik.

Metals which will not accept silversolder are soft, such as aluminum, zinc, and lead. These metals melt at a lower eéctimoeratur
silversolder, bringing to mind the strange laws of alloys: All alloys melt at a temperature lower than the poéiting any of the
alloying components.

Silversoldering should not be used when the joint being soldered is subjected to either high pressure or stress. Tioisideguld i
but not be limited to, revolver cylinders, structural members of receiversygghpoints, sears or sear notches, and-iggss areas
of slides.

There are many types of flux and alloys, many of which are so similar as to be confusing to the uninitiated. Of theveoldiérs,
recommend the high silv@ontent alloy; somewhere ihé 80 to 85percent silver range. This flows easily and will wick into the
tightest interface. It will be available in stick, wire, flat ribbon, and paste forms, and can be found in almost anylgsiddlin
hardware supply house.

The wire form is used ost often, as it is the most easily controlled of the four shapes. The flat ribbon will be best to sandwich t
parts together with clamp pressure. Stick solder is primarily used when filling is needed, and is more often found esitilzdow
content.The paste form is good for soldering in tight places or in the bottom of a hole. The paste is the least economicat.of the fol

Flux is the paste or liquid which cleans the surfaces of oxidation and entices the base metals to accept a bond wiithithee. silv
The flux should be spread over the parts to be soldered, cleaning the area for appro¥smatblpeyond the joint in all directions.
The characteristic color of steel which has been cleaned by the flux is a dull, clean gray.

To use the normal peesflux, brush large areas with an acid brush dipped into the flux. For small areas, | just dip a wooden sv
stick into the paste, extract a small amount, and apply it oard#eto be soldered. Heating the metal around the flux will cause it to
spread at, cleaning as it goes.
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Equipment most used in silversoldering includes propane, flux, torch heads, clamps, silversolder wire, silver ribbo|desilvaste syringe, and
soldermasking liquid.

Liquid flux is applied with a swab or an acid bruahd is the easiest to use. However, it is more likely to run off when you need i
the most. A Boraxdype cleaner can be used in place of flux in a pinch, but is harder to manage than either of the other two forms.

Silversoldering can be done with veritlé equipment. All one needs is some silversolder, flux, sandpaper or stones, and a he
source. In industrial environments, silverbrazing can be done in ovens which allows more pieces to be done at onestamapead i
controlled method. However, mastves would object to their ovens being used, even if they were able to get that hot.

The flame method has the advantage of localizing the heat, so that other areas are not affected. The flame of anrabeig/lene |
very handy for soldering, but is ndte most coseffective within the average shop. In some cases, it might be better to use propan
since that flame isn't so concentrated and forces the beginner to work at a slower rate. It is more difficult to presenfrtm
transferring throughduhe piece when using a propane flame, however. Since OSHA has taken most of the asbestos away fror
there have been some fine insulating cloths developed (and | jealously guard the piece | have). | find that most wéjdnogy sepp
carry some somf insulating cloth which will help contain the heat from an otherwise inadequate heat source. Clamping the work i
vise is advantageous when you don't want the heat to spread to sensitive parts. | often place metal clamps on thepdedb act
sinks, protecting the temper of hardened areas.

The propane flame will be controlled by the type of tip that comes with the torch. If you are using an acetylene flaintiee adjus
flame to produce some feather coming off the cone part of the flame. A puma| flante is difficult to maintain and is usually too
hot. Also, an oxidizing flame is death to a silversolder joint, so maintain a slightly rich acetylene flame. The siflarm&tban be
varied during the process, so you will have to judge for youbbgelising as little as possible to melt the silversolder and get it to flow
into the joint.

| prepare the joint before deciding which type of clamping method | will use. The joint should be fitted with as much cont
surface as possible, and clamped thgeas tightly as possible. Good silversolder will wick into a joint, no matter how tightly it is
fitted and clamped. The thinner the layer of solder between the two workpieces, the stronger the joint will be.

It is difficult to get the stronger silversi#rs to fill much, as the higher silver content tends to make them wick too well to bridge
gaps. | also keep some cheaper silversolder around to use when the joint will not be stressed or if a fill is required.

There are many types of soldmasking compownds on the market, and the ones | have used all seem to work about the san
This masking compound is useful in protecting a surface which you want to stay free of silversolder. The flux will cdéaheoff
area around the mask, but the mask will kdepftux from cleaning the area it covers. A small bottle of mask will last the average
gunsmith for quite some time, as it will be used sparingly. A jar of flux will last me for over a year.

The preparation of the metal surfaces is one of the most impgdatis of any soldering job, whether it be lead solder or silver
solder. All oxidation in any form, blueing or rust, must be removed. The flux will usually remove blueing to give a ¢t@m but
it won't do the same for rust. In some cases, where thitting, the pieces should be saodbeadblasted to remove all of the rust.
Any remaining rust will ruin the joint by either weakening it or discoloring it. Hitiver content solders tend to be easier to smooth
out afterwards, so that's anothienson to use the best solder that you can get. Joint interfaces should be planned, when possibls
that there is as little solder visible as possible. This will make it harder to see the joint, and will lessen the ectuafl ledfv/ing
slightly different colors between metals.



Torch Tip

Yellow/Orange
Flame (Coolest)

Ribbon silversolder is used for sweating on rifle and pistol sights. The red feathery part of the flame usually works fine for silversolderi

To begin a silversolder joint, fit the pieces, spread a very thin coatifigxobver the joint, and align the pieces together with
good clamping pressure. This varies depending upon the type of solder being used. When possible, | use the thin ribbon
between the two pieces to be joined, and choose a clamp which willi§a®ysivhen clamped so that it will not become loose when
the thin layer of solder ribbon melts and flows throughout the joint.

If the pieces are such that they can be evenly heated, the soldering process is much easier to control. Heat which has
contained to a small location always reduces the window between the time the pieces reach flow temperature and the time wh
joint has become overworked. Overworking a j@ntheating it too much or too lonly makes the silversolder crystallize or bubble,
neither of which is tolerable. Both weaken the joint and make rough surfaces. To avoid these problems, apply the htatlas near
interface between the parts as possible, making a journey around the joint and trying to heat it evenly. Try to enisare the
silversolder flows throughout the entire joint at the same time. This is the only way to get a joint if ribbon soldeM&resgdstick
solder must be fed into the joint as it is wicked into the interface between the pieces.

When using wire ortgek solder, apply it from one side and watch for it to appear in the interface on the opposite side of the joi
This is a guarantee that the solder has flowed throughout the joint and has spread evenly. The same technique showilth be us
ribbon, butyou will need to watch all the way around the joint to be sure it has flowed everywhere it should. This will be obvio
when the surface around the joint is suddenly silver in color. The flux will spread ahead of the solder. Don't use thux.miuch f
excess of flux will form a glaskke substancever the joint, and will spread to areas best left alone.

After soldering, let the joint cool naturally; forcing it by quenching will tend to crystallize it and weaken the braeepidide is
such that kan't wait, | slowly lower it into water, cool end first, allowing it to sink slowly enough that | get only mild sizzlimgand
bubbling on the water. This ensures that the metal is not quenched enough to hurt its temper, and that the soldengs atthieact
same rate as the pieces of steel or other metal.

The soldered pieces may now be blended together or shaped as needed by any method available. Remember the solder m
strong as mild steel, but it is much softer and will be eroded or dishtediten sanding with a soft backing. This is even more
prevalent in the buffing stage. | use ScotchBrite wheels for blending after soldering, but only with much care. Thegenvdlgthe
silversolder faster than the steel. | find that stoning a jeitihé safest and most desirable of the smoothing methods. Though | hat
using files, hacksaws, and stones, | can't argue with the superior results they achieve.

The last step is to clean up and cebtend the work you just did. Any good celtdluieing solubn will usually do well if the solder
joint isn't too wide (see "Cold Blueing Tips and Techniques" elsewhere in this edition). In cases where the joint ia atiglich
angle that there is a lot of solder showing, | cold blue and follow it with Birobdwiasey Silversolder Black. This appears to do
funny things while it is working, but the results are good. Nothing, however, beats producing a hairline joint in taedirst p

| like to plate some things like triggers and hammers. The Texas Plat&es kitds the only way I've found to hide silversolder
joints on stainlessteel firearms. It will not stick on the stainless, but will plate the solder very well. | then lightly brush the joint wit
a Dremel wire wheel to make the nickel look like skdsl steel.

| trust these tips will help you get started in silversoldering. You'll find, as | have, that you learn a new twist eashdithat's
what keeps gunsmithing interesting; it would be drudgery if we ever learned all there was to learn.

Diamonds Are aGun's Best Friend

Checkering haboth aesthetiand functionavalues. Here's ajlou need to knowo create your owdesign.

FRENCH CHECKERING

AMERICAN CHECKERING ENGLISH CHECKERING




The most commonly found checkering styles are (from left to right) American, English, and &reheHattersometimes referred to as "skip
line."

CHECKERING IS THE process of cutting diamalike patterns on the grips and forends of gunstocks and also on handgun grip.
The diamonds are usually formed by cutting crossing lines into the wood with hand telgistocally powered checkering tools.
Three basic styles of checkering dominate the field:

e American checkering
e English checkering
e French checkering

You will find variations of these, but nearly all patterns used on firearms since the turn of the cantbgyidentified by one of
these three basic styles.

English checkering In this type of checkering, master guidelines are first laid out to the proper angle to each other, and tl
scored lightly with a special woodcutting tool. The tool consists ofddges, one to "ride" in the groove previously cut, while the
other cuts a new groove. Perfectly shaped diamonds are formed in this manner. The cut lines may be gone over several tir
deepen them, but in English checkering, the diamonds are left flat.

American checkering This type of checkering is similar to English checkering, except the basic lines are gone over again witl
V tool which deepens the cuts and bevels the edges of the diamonds. It is the checkering most often used on gunstotes made
United States.

French checkering This type of checkering is also known as the sklme checkering, since the final pattern is achieved by
skipping cut lines at predetermined intervals. French checkering has traditionally been used on aplgihyghuns, but this pattern
has also been used on some bimrgatterns on Remington guns.

Checkering Tools

The beginner can save a lot of confusion and time by buying one of the checkering kits available. Many of the badiokits stal
under $20 andsually have three cutters. Each of these cutters is actually a miniature rasp that will quickly cut sharp, true diamc
once you have gained some practice. Most basic kits contain akegteitter, a twdine cutter, and a bent cutter designed toazut
the backward stroke. The basic kit alone will allow you to getextart checkering gunstocks and usually will suffice for any job you
are likely to encounter.

Before starting to checker a gunstock, the stock must be secured firmly, yet allowedemsotiae pattern is cut, keeping the
work area at the most comfortable, controlled position. A checkering cradle is the answer.

Brownells Inc. offers a reasonably priced checkering cradle, a very simple design that will handle stocks up to abaeg 33 in
long without marring the finish, yet will permit turning the stock as the work progresses. This cradle is also handftirgr inle
sanding, staining, and finishing gunstocks, allowing you to work with both hands free. While this cradle may be boiledodire
workbench, it is recommended that it be secured in a sturdy bench vise. By doing so, you can adjust the height anetngleito b
the situation at hand.

If you are handy with tools and you have a scrap bin that contains a few odds angbendigght want to build a cradle in your
shop. Many different designs have been devised over the years, but in general, most take on the same basic form. Plar
specifications for building your own are readily available.

Three types of checkeringttersd the ones most often found in checkering kits. From left to right, slimgdecutting tool, tweline cutting tool,
and border cutter.

Checkering Cutters

Checkering patterns on gunstocks require a minimum of three tools to cut the patterressskigigline cutting tool is used to lay
out the pattern; that is, the borders and the initial angular master cuts. This same tool is also used for deepenintpgutioeclea
shallow cuts, once the pattern has been cut. The second tool needed #ire tawgdting tool designed to cut the two sets of
intersecting parallel lines within the pattern. The third tool is a bordering tool used for cutting the border arounertherpatwill
eventually want to add other helpful tools to these three, to rhekevdrk go smoother. Checkering tools are available in kits from
gunsmithing supply houses.

W. E. Brownell (1852 Alessandro Trail, Vista, CA) produces what is known as th¥/iEeullcheckering tool. The accompanying
cutters are considered to be the shdrpasthe market and the combination of the fi8w handle and Brownell's cutters can be
highly recommended to beginner and professional alike. The following information is furnished with the tools and is repented
for your information in selectingdalitional checkering tools and cutters.



"Those who have never done any checkering before will find either the size 18 or 20 a good size to start out with. Decide
size you want and then order cutters in that size only. If you are only going to cbeelguin, a good selection would be to get W. E.
Brownell's special kit in the size of your choice. This kit consists of one handle (which is the same thing as a hokieg)edime
finishing cutter (any angle); one bordering a cutter (small, mediutarge); one twdine spacer; one thrdae spacer; and orekip-
aline spacer. The twothree, and skipa-line spacers should always be ordered in the same size.

"If you are going to checker only one gun, you can get by with one handle; butiiftgad to checker more than one gunstock, it
might be better to have more handles so that you will not waste a lot of time changing cutterslie foutter and a supdine
cutter might also be good investments.

"All regular Full-View cutters have nindoubleedged teeth, which cut while moving the tool either forward or backward. Thus, it
is a doubleaction tool.

"In order for Brownell's FulView cutters to give the maximum amount of service before they become dull, chromium steel
used which has le& heatreated and tempered to such a toughness and hardness that they outwear any cutter made with ord
steel. You may find it difficult to resharpen them because this hardness has a tendency to wear out files. However, some
resharpened the cats by using a small fotinch knife file having a fine Number 4 cut, filing a couple of light strokes in between the
teeth, crossvise of the cutter. Usually, three or four guns can be checkered with the same set of cutters before having to replace

"The singleline finishing cutters come in three different angles:dé@ree, 75legree. and 9€egree. These cutters are used to
finish up or sharpen the diamonds after the-twhree, or fourline spacing cutters have spaced the diamonds to the csimeand
have them about 75 to 90 percent completed. If the wood is soft or has large pores, or if you are cutting large dianasnsizeséch
or 18, or if you want the strongest and most durable diamonds, then use-dbgré@ finishing cutter; it wilproduce the most
durable diamond possible. On the other hand, if you are cutting in aseelldiamond (size 24 or smaller), and the wood is hard
and smalpored, then you can use the-@@gree finishing cutter to finish the job. Thesedé@ree diamads afford a better gripping
surface for the hand, but they are more easily broken off. Now, if your wood is mbdidnwith mediunsized pores and you are
checkering in size 20 or 22, you can finish up with adéfree finishing cutteand produce a nicenedium diamond in size and
sharpness.

"The singleline supeffine finishing cutters also come in 605, and 96degree included angle. Instead of having nine deuble
edged teeth like the regular singjiee cutters, they have many small teeth like a fileg this gives a supeiine finish just as a fine,
bent file would give. As far as we know, this is the first time a sfiperfinishing cutter has been put on the market. It is used in
place of a thresquare bent file to smooth up the surfaces ofithenonds after your checkering is finished. However, it works better
than a file because you can work up closer to the borders without running over. Conserve the use of this cutter for ditialg o
supersmooth finish to your checkering job, unlggsi use it to straighten a line that has run off course when spacing in new lines.
would not be practical to resharpen this stfie cutter as it would have to be annealed and rehardened and this would cost as mt
as a new cutter. The teeth on thegters are cut in by hand and this makes them more costly.

"The bordering cutters are made in small, medium, and large sizes. The large size is generally used on coarse chedaeering ¢
16 lines per inch, although a lot of gunsmiths use the medim@bordering cutters on everything from 16 to 22 lines per inch. The
smaltsize bordering cutter is generally used on 24, 26, 28, and 32pkérésch checkering.

"Full-View spacing cutters consist of tWioe cutters, thredine cutters, fouline cutters,and skipline cutters. All of these
spacing cutters come in sizes 16, 18, 20, 22, 24, 26, 28, and 32 lines per inch. All of these cutters, with the extteptiomef
tools, are interchangeable.

"Power checkering tools: Most of the better checkeriigs jhave been done with haddeckering tools. However, there are
several types of powarheckering tools on the market that will make the work go faster and are especially helpful when a lar
volume of work is to be done.

"Power tools are expenside many costing from $300pwardd so they really can't be justified unless a large volume of work is
encountered. An individual or a gunshop that has only a few stocks & yeaeven a montld would be better off sticking to the
hand tools."

Sample fullsize practice checkering pattern. Transfer this pattern to the wood. score the outside lines witHiaesmgter or V tool, and then
make parallel cuts in one direction; then cut in the opposite direction.

Getting Started

Once you have obtained a checkering cradle and a set of checkering tools, you are ready to start practicing. Note the
practicing, because you are going to need a lot of this before you are ready to start on your first good gunstockwiStdtatoff
pieces of hardwood, then see if you can find an old wooden baseball bat or a damaged gunstock. The curved surfacai bha base
will give you good practice for the rounded portions of gunstocks that will come later.

First use a straightedge to laytmne single line. Then, use the singlatting tool to score this line, and finally, use the tine
cutter to make a series of parallel lines, digeside, by using a baekndforth sawing motion.



The first attempt will convince you that a certairgaee of care is necessary to obtain a regular action in the two strokes, to insul
uniformity in the evenness and depth of the lines being cut. Continue to practice these strokes until the forward andstradesar
are regular in timing, and the toolhahces about the same distance on each forward thrust. Always keep the lines straight, wh
should be about four inches long.

During practice, observe the effect of the cutting tool carefully. Try tipping the tool up or down as it passes the aoedf surf
the handle is raised, the point will dig in, making the cut too deep, which will also result in tearing the wood andueayiliges.

The same will apply if the heel of the tool is brought to bear with too much pressure caused by the handédoeiodow. When
nearing the end of the cut, shorten the sawing motion and bring slightly more pressure on the point of the cuttingwiibinJilnis
cutting the lines deeply enough at this point, and also prevent the cutting from going beyompbshef ¢lde pattern.

You may want to hasten this practice session and get on to actual checkering, but you must first master cutting gtradjfdiean s
lines if you have any hopes of obtaining a good pattern on a gunstock later.

In cutting these paralldines with the tweline cutter, once the first line is cut, one of the cutting edges rides in the line previousl
cut, as a guide, while the new line is cut parallel to the first one. Then move the tool over, using the line cut aswadgcide,
anotherline next to it, and so forth. Continue to add extra lines to the preceding ones, always endeavoring to keep them all e
spaced and of equal depth.

When you are satisfied that you are getting good clean lines in one direction, you can start thimkirguting parallel lines
intersecting other parallel lines to form diamonds. Try a simple diarabaged pattern on a flat wood surface first. It stands to
reasonf you use a diamond shape for your outline and guideline, you will have a series didittiends inside of the big one when
the job is finished.

A handy tool for transferring checkering patterns from paper to wood is the pounce wheel; puts a series of deep, fine dotsdn

Use a sheet of tracing paper, or a photocopier, to topypattern. Then transfer it to your piece of scrap wood. A pounce wheel
(available from Brownells Inc.) is a good tool for transferring checkering patterns. Use thelismgletter to score the outside
border lines, then start on one of these outhitss, using it as a guide with the twatter tool, and scribe a new line parallel to it.
Now, skip over and scribe another line parallel to the one just cut. Continue to add extra lines to the preceding goas)av#ihll
lines evenly spaced, sight, and of equal depth.

To cut parallel lines intersecting those already cut, pick another edge that is at an angle with the first one, and frefoeed a
cutting parallel lines in this direction. In doing so you will start to form diamonds. Corttirgieutting until the opposite side of the
pattern has been reached. Pick up the siliggetool and clean and deepen these lines cut with thdimteautter. When cutting these
lines, do not go over the border lines; rather, get as close as passthtde, not go oved even if there are some gaps. We will take
care of any gaps later.

Next, use the bordering tool to learn to cut the outside lines of the simple pattern illustrated. The concave bordering fool
most kits will give a convex bordsimilar to those found in checkering patterns on'ddeWinchester Model 70 rifles.

Then start over again with another pattern exactly as you did before. However, try to make this one neater. This praetice m
tedious to some, but practice and moractice is a prime requisite in the art of checking gunstocks. You don't need a lot of artisti
ability to master gunstock checkerifig if you stick to the similar patterr& but you most certainly need the two virtues of patience
and perseverance if youatperns are to come out clean and neat.

You will want to practice these simple diamesithped patterns until you have done severatlneking patterns. If you can't
obtain good patterns on a flat wood surface, you have no hope of putting them on tleemulieated curved surfaces of gunstocks.
You don't want to accomplish this in one sitting. If you work past the stage of getting tired, you won't do your besheadekiiz)
can be fun; don't make it an effort. Work as long as you enjoy it and theifosta while. When you are refreshed, go back to the
project. The main objective is to practice checkering regularly, without becoming too tired.

When you are getting good, clean patterns on a flat wood surface, you will want to lay out these simpid-shaped patterns
on a curved surface, such as an old wooden baseball bat, and practice cutting them. In doing so, every beginner iavgoang to
tendency to curve his hand as the tool is pushed back and forth to cut the lines, following the afrtla¢usarface. This should be
avoided, because there is no way the lines will end up straight if cut in this manner. The cutting edge of the toolapufiaberk
the surface, and the hand also kept moving in a flat, even direction, while the rcumiidee is turned. Only in this way can you
hope to achieve straight lines in the final pattern.

It is best to hold the curved object, such as a baseball bat, in a checkering cradle. However, for practice, a rouwdbopigce of
may be laid on a flasurface and rolled with one hand, while the other hand is used to guide the motion of the tool. The movernr
will be similar to a rolling pin used to roll dough for pie crust; that is, roll the bat toward you as you are cuttind.f&uolbit back
without cutting, and then roll it toward you again as you cut. Continue this operation until the pattern is complete. Whem you begi
get good patterns on the curved surface of a baseball bat, or similar object, then you are ready to start thinking kedvimgt ahec
gunstock



Checkering Size

The design and layout of a checkering pattern for a rifle or shotgun should be of a size that is practical. Fortunatebksgood
and utility may both be incorporated in the overall design of checkering patterns.

Checkeing size is identified by the number of parallel lines to the inch in each of the two intersecting sets of lines. Fa; exam
parallel lines spaced-inch apart (16 lines to the inch) is a very practical size for the beginner to attempt. Parall@diess/s, of
an inch apart, intersecting another set of like spacing, are known as 24 lines to the inch. | have seen checkeringsakicizesdo
the inch and as fine as 32 lines to the inch, but 18 or 20 lines per inch seems to be the madt pnadbiest looking.

The size of the checkering should be coarse enough to maintain a definite friction between the shooter's hands antd the wood
size is too fine, the lines will be shallow and quickly fill with dirt, oil or other objectionablstanbes, causing the pattern to become
smooth; much of the benefits of checkering will then be lost. Patterns with lines spaced closer than 24 to the inchllgraseorma
only on "show" pieces that will never be used in the field. On the other hand tiéhsize used is less than 16 lines to the inch, the
pattern will look somewhat crude and feel uncomfortably rough to the hands.

When selecting the checkering size for a custom rifle, the condition and texture of the stock's grain must be considered
respect to checkering size. Many an amateur will try a 24plarénch pattern on a coarse piece of wood and wonder why his work
doesn't look as good as the master stockmakers. In most cases, the masters ugeadgneldseghgrade wood; otherwise, theould
not obtain such quality work.

The wood used in most conventional factory arms made ibtited States has straight, fibrous grain that is tough and strong but
extremely hard to checker with any size much finer than 18 lines per inch. Wood lahthigeldom cuts cleanly, but has a tendency
to tear, especially those that have not been properly dried. The same wood that has been thoroughly seasoned overdaolfong p
time will chip easily. Any attempt to checker with anything over 24 linesnmér is a waste of time. | have had reasonably good luck
with 20 lines per inch, but never anything finer. There is little sense in cutting a finer pattern on hunting guns. &heherdiering
will not wear down or become difilled so easily.

Hard, wel seasoned, closgrain wood found on the better grade rifles and shotguns can be checkered in patterns running 24 |i
per inch, and in wood on extfane quality, the lines may run as small as 32 to the inch, or even closer together. | have never seen
checkering smaller than 32 lines per inch. Guns stocked with wood of this quality are generally used more in a guraoahiet th
field. Under these conditions, fine checkering is useful for appearance, and will remain in good condition ind&fimttedymore,
most of these guns are elaborately engraved, which in turn demands a certain amount of stock ornamentation in order to r
However, for most of us, a nelabking checkering pattern of between 18 and 20 lines per inch is all we needulat Ishve on our
firearms.

For the sake of appearance, the size of checkering on a stock should be consistent. Don't use one size on the foreiaen, and
on the grip. Use the same size throughout.

Some patterns that contain no border lines are knowsoaterless patterns. Over the years, most of the production models o
firearms have their checkering patterns framed within a twahreeline border. It is believed that bordering is one means of hiding
imperfections that go with hurriedly applied hamat power checkering. This is true to a certain degree; unevenness in ending tr
crisscrossing lines along the outer extremities of the pattern can be artfully covered up by a border. No one, however, thtwould g
impression that all bordering is fdrd purpose of hiding imperfections.

Flawless checkering job by Shane's Gunsmithing of Minocqua, Wisconsin. This is the goal for which every beginner saould striv

More About Checkering
Gunstock checkering has bahbsthetic anflunctional values.

THE FIRST STEP in checkering an actual gunstock is to decide upon a suitable pattern. You can design your own, copgrone frc
existing stock, or use one of the decals available. Rewtle patterns offered by Stderreville are applied directly to thaack, and

will follow the contours of the stock perfectly. The pattern may then be transferred to the wood with a pounce whedlemdchec
straight through the decal. About 20 different patterns, from simple designs to highly complicated ones, dreyoffeTeeville and

may be ordered direct or through Brownells, Inc.

If you have an existing pattern on one of your stocks that you would like to transfer to another stock, place a piewyof ordi
writing paper over the pattern you wish to copy, and tapewn securely. By rubbing back and forth with a soft charcoal pencil,
blacken the paper over the lines of the checkering pattern cut into the stock. You will note that the under lines whitbsigbw t
being much lighter in the blackened area. Theepaan then be removed, and the outline traced with carbon paper onto a piece



hardsurfaced cardboard cut out for use as a pattern for laying out the design on the stock to be checkered; or the piatselif pape
may be taped to the new stock and plat¢tern transferred with a pounce wheel. The same pattern may be used for both sides of
grip, or the forearm.

If the forearm is to be checkered with a pattern that starts on one side and continues on around the bottom to th€amtber sid
piece), sme method must be used to insure uniformity. First, establish the exact center on the underside of the forearm and d
line running lengthwise along this established center; starting at this point in your layout, cut the outline for onthsiflereafm
checkering pattern. Do not cut in the centerline. Then fold and tightly crease a sheet of writing paper; open up tepthestizsn
line of the fold on the centerline marked on the stock. Now blacken that section of the paper that extendpatterrttoaitiine cut
into the stock. Remove and refold the paper. Then with scissors, cut out along the light line showing on the darketieel fregbfenf
When the paper is again unfolded, the sheet will spoehdnto the overall design of the entiearm's pattern. Now transfer the
patterns on the paper to a sheet of thin cardboard, and match it to the forearm cut that you made previously. Benflthize rest
pattern around the stock. The remaining design can be laid out with a lead pencitifigr ioutvith the singldine tool or veiner.
Some stockers also use araito knife for this operation.

Vi

Many readyto-use checkering patterns are available from Stan deTreville, Box 33021, San Diego, CA 92103.

Cutting the Pattern

The shape of themall diamonds that go into the pattern will vary to some extent, depending upon the angle used for
guidelines. In general, however, if an angle of 30 degrees is used for the intersecting lines, the patterns will loakyovitiara
satisfactory gp. Stockmakers often lay out their work, so that the stiathonds have dimensions that are-tned as wide as they
are long, for a cut of three to one. Some even #iio31, but this is about the limit, or much of the desired effect will be lost.

To establish the angle of cuts within the checkering pattern, it is recommended that a template be used made from castiboard, pl:
or thin sheet metal (the latter is the most desirable). Such a template should be laid out in the form of a large djaatbsidea
being three inches in length to one inch in width.

By placing this template in position within the overall pattern, the initial (master) guidelines for checkering mayduoeilidt
with a pencil and then cut in with a sindiee tool or veine. After the master lines have been cut into the wood, the remaining
parallel lines are cut with the twlime spacing tool. Before the pattern is cut, however, the stock should be firmly positioned in a goc
checkering cradle. Some stockmakers build tlo@in, while others purchase reachade checkering cradles. Brownells offers a
simple design that will work well and is reasonably priced. Another elaborate design is available SgprarB Co. Any design will
work, as long as it holds the stock firmly, aatbws turning as you checker curved surfaces.

Some stockmakers prefer a thiege cutter over the conventional tvlime type, claiming that the thrdime type makes it easier
for two of the three rows of teeth to follow in the already cut groovéeep the new line made a uniform distance from the others.
While this is true, the threkne cutter is harder to learn to use correctly than thelitwecutter. For this reason, it is recommended
that the tweline cutter be used to learn on; then switctthe thredine cutter if you find it better. The one that is easier for you to
produce the best checkering patterns is the one you should use.

After the first set of lines have been scored over the entire pattern in both directions, the entire lpmattérbesdeepened and
cleaned with a single cutting tool. This last operation will level all four sides of the small diamonds, causing theméeoploéted
and sharp.

To border, use the original lines cut for laying out the outside shape of the patidrplace the inside row of teeth of the
bordering tool in these, using this line as a guide for the borderline that will be cut parallel to it. Work aroundrthenpatteh the
same manner as you would when using the-ltae tool for cutting the insiel diamonds. A sharp bordering tool cuts deeply and
cleanly, and requires no following up with a sintifee tool, although you may want to use a toothbrush to clean out the grooves.

Once the entire pattern has been cut, use a stiff brush to clean cobaégbefore dipping the brush into some light gunstock oil
and polishing the grooves with the brush and oil. Don't use conventional stock finishing oil in the checkering itséllf ginis wp
the diamonds. One of the favorite finishes for checkesngemBart Finishing Oil applied without filler. If the entire stock is to be
finished, use the filler on all areas of the stock, except around the checkering pattern. Then, when the oil finisth ie dppkatire



stock, use a toothbrush to get ineeen the grooves of the checkering with a baéforth motion so as to polish them. In doing so,
make certain that all excess oil is removed, so as not to fill the grooves.

The veining tool has many uses for the checkerer, from laying out guidelimesvi patterns to reutting existing ones.
French Checkering

The basic principles of French checkering are essentially the same as the type already described, except that lined are skij
various intervals to form a pleasing pattern. For examplegalar tweline cutting tool is used to cut, say, three lines; then a spacing
tool with twice the width is used to cut one line; then three more regular lines are cut; another is cut with the shaansioon
until the pattern is completed. Thdesft may be varied by changing the number of regular lines cut, the number of lines skipped,
both.

In laying out this type of checkering, care must be taken to use a pleasing pattern. For the first tries, cut a samptepattar
a piece of scraprood, just to see how the lines will work out. Using these samples, you should be able to obtain good matching |
that correspond to the shape of the pattern you are using on the stock.

The Kennedy Jointer is one of the best checkering tools faglsteaing out crooked lines.
Correcting Mistakes

Should your first pattern have perfectly straight lines, with no overlaps, and also perfectly pointed diamonds, themyoh did
better than me. However, in most cases, you are going to make mistakestdertheckering job, and if you are aware of them when
you make them, so much the better; most can be corrected. At the outset, carefully check every line before cuttingéhéf tiest o
line is not straight, it must be corrected immediately if #maining lines are to be straight and evenly spaced; otherwise you ar
going to have a sloppy job.

One of the best tools for straightening out checkering lines is the Kennedy Jointer, and is available from Brownelts.riéhile i
purpose is to straighteyut checkering lines that have gone astray, it can also be used to make layout and other lines used in str
patterns. The long length of this tool almost automatically stramghtip the lines if it is pushed back and forth over the crooked line,
with a slight downward pressure on the handle.



Another useful tool is DefBart's Special € tool. It cuts with a pulling motion, rather than a pushing motion, and is ideal for
getting right up to the border and other tight places.

As you gain more experiende checkering gunstocks, you will find many other useful tools that will make the work go muct
easier. Some of these tools include bent needle files for final pointing of diamonds; a veiner for outlining and tigktockyrzer
checkering pounce wheel foansferring patterns, and dual cutters for laying out work.

When a large volume of work is encountered, you may even want to take a look at MMC's electric checkering tool that m:
checkering a breeze once you get the feel of the tool. The only prabtbmcost, which is around $500 for a complete outfit; this is
too much to spend on a tool that will only be used infrequently. Virtually every professional shop doing any significahioAmou
checkering uses one of these power checkering tools totisaaeln examining checkering patterns cut both by hand and with this
power checkering tool, there is little difference between the two.

The main points are to lay out an appropriate pattern carefully, use good sharp tools, take your time, corregiesllamisbon as
they occur, and do a good job.

When you get tired, or find yourself making more mistakes than you should, stop and take a rest, even if you only twb one ol
lines. When you do this, all you need is more practice to become an expertksraig gunstocks.

Re-cutting Old Checkering

In refinishing gunstocks, you will eventually come across a stock that needs refinishing and has checkering that riegds restor
Refinish the stock, using only a toothbrush with finish remover on it to theaold checkering pattern; do not sand the areas that are
checkered. A wire brush can be used to remove some of the old finish between the diamonds.

When the patterns are as clean as possible, use a bersdheze file to point up and further cleam thid checkering pattern.
Apply just enough pressure (and it will not take much) to keep the cutting edge of the file centered. Advance the tsbigolia p
motion keeping the arm close to the body to maintain straight lines. Keep the grooves fretebgflidowing or brushing. Then clean
the entire recut pattern with a toothbrush and apply two coats offzetiBtock Finish, again with a toothbrush.

Since the 1960s (and probably before), many firearms came from the factory with pressediardhadering patterns...falsies,
if you will. These patterns may be recut with checkering téolasing the existing patterns as a guideto obtain a better looking
job.

There are at least two ways to go about it. In most cases, the "lines" forming the diar®mdsed while the diamonds
themselves are recesséd just the opposite from regular checkering. Therefore, if the "lines" are used as your guide to cut t
pattern, your cut will have to be relatively deep to get below the recessed diamonds. Awaasieto use the diamond points as a
guide for your cut and completely reverse the existing pattern. Before attempting this technique on a good gunstotid &y to f
damaged stock to practice on.

There will be many times when you may want a gunstockkelted combined with a few little simple carvings such as an oak
leaf or two. To be a competent gunsmith, you should at least have the knowledge and the ability to perform these simgple carvi
and you can do it; all it takes is practice.

Checkering Metal Parts

This job taes toolsand patience butou can get a bettgrip on your gurbecause you did it.
By Dennis A. Wood

Layout dye, scribe, steel brush, file for spacing checkering and finish files.

TODAY'S FIREARMS MANUFACTURERS are turning optecision aims with the latest technology in manufacturing equipment.
Most companies are using computer numerical controlled machinery loaded with pallets of rough steel stock. These nmohines tu
clone after clone of parts that would make Eli Whitgéyat, almost 170 years after his death.

Investment casting is another technique used in the manufacturing of firearms. This process brings frames and othef parts o
mould with very little machining left to perform on them. Ruger is one such contpatyhas taken investment casting to the
pinnacle of success with their revolvers, pistols, shotgun and rifle actions. The savings in the cost of manufactisetatopgso
customers.



Can you imagine the price of firearms if each frame had to bedndlrilled and hand fit with the cost of today's labor? Check out
the prices for a custom 45 semito comp gun or the custom rifle metalsmiths' charges and you'll soon see the value of a hand fit .
finished firearm. Some folks are purchasing factonyaims and then getting custom touches added as their budgets allow, in stage
a little at a time. One of the few custom touches that can give parts of a firearrskpreunface is metal checkering. Straijhe
serrating can be done by the investmeagting process or machined via the CNC method as long as the metal surfaces are relati
straight and flat. When the surfaces are curved, machining becomes more difficult to perform. This gets expensiveashfaimas m
is concerned because multilgiculating axis machines are extremely expensive.

Serrating long surfaces such as the top of a 45-aatui slidecan be done in a basic milling machine with a serrating cutter.
Achieving the cros$atch pattern as used in metal checkering can be dithemvarticulating vise and some very basic hand tools.
About the only way to get checkering done on some of the curved parts found on firearms is to do it by hand. The purpo:
checkering metal is much the same as the reason checkering is found mstadiuor handgun grips, the provision of a 13tip
surface providing control of the firearm. The difference, of course, is the material. Wood is obviously much softer Ithem stee
checkering metal is a lot more taxing on tools and patience. Checkenegage of metal surfaces always involves less area, so the
expenditure of time to do the job is much less also.

Metal checkering files can be had in five sizes. The #00 will cut 20 lines per inch, #0 will lgiit B0 will cut 40 Ipi, the #2 cuts
50 1pi and size #4 will cut 75 Ipi. The files are $25 give or take two bucks depending on the spacing selected. Both sittes of th
inch wide by 6inch long file have teeth with safe or smooth sides. There are also two line metal checkering files to biewitkhd tha
come in handy for tight areas tha¥sinch file may not get into. As with any type of file, use a file handle. For practical purposes the
#0 at 30 Ipi or the #1 at 40 1pi are about the most useful. If metal areglgets too coarse, it gets taardh on a person's hide. On
the other hand if the checkering is too fine, like 75 Ipi, it just doesn't provide a good positive purchase.

Bolt release checkered at 30 lines per inch.

In preparation of the metal surface prior to checkering you need not polish to a mirror finish. A finish done to 28Qibn@R0 g
suffice as long as all major scratches or nicks have been removed. Once the metal surface has been smoothed, aitcdse of lay
should be applied to the area to eliminate any light glare off the metal. A black permanent ink felt tip marker workshiseHl&D.
Once the ink has dried, two master lines will need to be scribed into the surfaedegr68 angles from oramother. You may want
to experiment with this and try different angles for different effects, but 90 degrees will give a square shaped pyramagteFhe
lines need to be scribed in deep enough so that your 30 Ipi dBeckering/spacing file will ride it without jumping off track. A
carbide tipped scribe and a short section from an old steel tape measure works best for me when laying out these.rBasstchines
the master lines several times with the carbide scriber so that you get a goodhtieeh® master lines are cut, the spacing of lines
can be started.

Lay the left or the right edge of the checkering file in one of your master lines and lightly scratch the spacing tidessn:tl
matter if you cut from left to right or right to lefaut with this file you will only be able to cut on the forward stroke. Dragging the file
backwards while still in contact with the metal surface is not good for the teeth so this should be avoided. It's npbsbitdggo
finish a row from one direatn. Swap the part end for end in your vise and finish the rows you started. This will help to keep the lin
evenly spaced. Also, only cut or scratch 4 or 5 lines from one direction then swap the part end for end and cut 4fram® trees
other directbn. Don't start on the crossing over lines just yet. Finish all the lines in one direction from one master line. Ore this
been accomplished and the spacing looks correct, start the procedure in the other direction from the other master line.

If your eyes are getting worwout like mine, an OptiVisor or Magnifocuser set of magnifying glassedzgpa@ver will help
immensely in your line spacing layout and also relieve the close work strain on them. Once all the lines have been lzathout i
directions,look them over to see that the spacing looks even. If you have one, a screw thread pitch gage can help determir
correct spacing width.

After inspecting your line spacing layout and deciding you are happy with how it looks, the next step is tdirces theeper. A
60-degree three square needle file in coarse or medium cut takes care of this phase readily enough. Progress from fine to |
whichever direction you choose making sure to cut each line as close as you can to the same depth. Elgralbtigrines going
in the same direction and then the opposing lines from the other direction. Watch the shape of the little diamonde dsrthiygar
as we want to maintain uniformity of shape. When the tops of the diamonds have a barelynwisilnh of layout dye left on them,
change to your fine cut 6@egree three square needle file. Use this finishing file for the last few strokes to bring the diamonds up t
point. This file will follow in the previous file's track, just try to maintairsraooth forward stroke. Use a stiff steel wire brush to
scrub out the furrows between the diamonds and prepare the part for blueing.

Serrating surfaces involves the scoring of the metal with parallel grooves providinggéaremnonrslip area. This pro@s can
likewise be done by hand with a metal checkering spacing file and then finished with a-degr&® three square needle file. Long,
wide, flat areas are best done in a milling machine that will do the job much faster than by hand filing. Themwple of
commercially available serrating tools. One of these is a single line cutter much like a woodruff keyseat cutter wittedtle ten
ground to a 6@legree included angle. Cost is about $48 for this one. The other serrating tool has a meeineghs shank 6f>
inch diameter that holds a carbide insert that will cut 20 or 32 lines per inch depending on which insert is seleated withi®he
insert included will run you $105. Replacement spacing inserts are about $46.



A reputable serrixig tool can be fashioned from a discarged8 or%s18 fourflute tap. A bottom cutting tap has a short lead or
cutting edge, but a plug tap that has a cutting lead of about seven threads should have the lead end cut off with anttéfgasive
wheel. Taps have very precisely ground teeth addé@ree included angles and are made of tough thbl steel and can be had for
about $6 from Enco Manufacturing in Chicago, Illinois. To use as a serrating tool the tap will need to be altered artwtsTofo
teeth 180 degrees apart will need to be ground off The two rows of remaining teeth, 180 degrees apart, will now bec6iiireeyour 3
perinch serrating tool. The crown or top of the teeth on one remaining flute will be exactly opposite to the rootethtba the
other flute. When held stationary in ar8rReollet, in your mill's quill, the 18ooth tap will now cut 36 lines per inch. If you would
like a courser serration, then remove the other row of teeth leaving one flute that will cut 18 linek.per in

The shank on most all taps is an oddball size so some provision to bring the shank diameter on the tap up or dowaltie a coll
size will need to be made. If you can get someone to grind the outside diameter of the tool shank down to a statedfirdh size
standard collet size, this would be the best option. A brass split sleeve bushing can also be made up with the insideadiafmete
the tap's shank and the outside diameter that of the collet diameter you plan to use. Using a drill chua threubst option unless
you have very little runout with your drill chuck. Drill chucks are usually attached by means of a tapered plug goirghatd thf
the drill chuck. The side cutting pressure may be too much for the holding ability of thedt@bey and may let go of the chuck and
drop it. So the first two options are the best.

Magazine Repairand Lip-Shaping

Knowing how toidentify and solvenagazine problemasill make your lifeeasier and yohappier.
By Chip Todd

NO MATTER WHAT kind of semiautomatic firearm you have, few things about it can spoil your outing as much as a failure to fee
rounds properly. In spite of great strides being made to makessgmpistols competitive in matches, little has been done to improve
the feeding chacteristics of their magazines. How important is magazine feeding to the operation an autoloader pistol? With
exception of obvious safety considerations, | can find notthiagcauses more trouble than a poorly designed magazine.

The magazine in mosemiautos does more than just hold live rounds; it is usually responsible for orienting the cartridge into t
proper height, angle and direction to enter the chamber and then kicking the rear of the cartridge case upward intofaignme
insertion. Thee are some ways to modify other components of the firearm to partially make up for a poor magazine, but nothing t:
the place of a weltlesigned magazine.

fimh

A representative sampling of magazines include: the Luger (straight, wood bottomed), Rdedin@i{b constant force spring), Mac 12 (plastic),
M1-Carbine (straight, staggered, with removable bottom), Cel\Mcurved, staggered, removable bottom).

Types of Magazines

The magazine that causes the fewest problems is the type integral todherpige. Since this magazine type doesn't lend itself
to modification, we will not cover it here.

Otherwise, the simplest removable magazine design is the straight magazinelinghstacking of the cartridges typified by the
standard 1911 45 setaiito pistol magazine. It is a straight;line magazine with a notch on the side for retention in the pistol. This
is a successful design because it is straight and was designed for a-stadligdht rimless cartridge.

A straight magazine is not suited iommed, semrimmed, or tapered cartridges. The cartridge rim, which has a larger diamete
than the body of the case, causes the ammo to curve when stacked in the magazine. The curved magazine was invel
accommodate a curved stack of cartridges @medent the rims of rimmed cases from overlapping and interfering with feeding. One
of the best examples of this is the good, milled magazine for thd AKt has to feed a cartridge that is tapered quite a bit.

The better 22 LR magazines such asAlshisson 22 conversion for the AES rifle are also curved. This rimfire cartridge faas
rim that is quite a bit larger in diameter than the body of the shell. To get the shell to feed properly, this magdzapetiaides to
keep tight control over thattitude of the little cases.



Magazines with rounded and flat followers can easily be seen by loc This view shows rounded and flat followers from the slide's viewpoir
at the top of each at the rear. This also illustrates the difference be

a magazine that releases the cartridge rear earlier, (left), agtbthedip

configuration.

Magazines are often wider than a single row of shells would dictate in order to get more shells into a shorter vertiahdimen
These magazines arrange 8ieells in staggered columns to achieve this. One of the most successful of these has been that fol
Browning HiPower semautomatic pistol.

The 9mm Parabellum shell is best served with a staggered magazine, as the shell is slightly taperedckimyitdestaibes a
definite arc. Having the shells in a staggered condition, the taper directs the nose of the shell toward the centeyazirbenstead
of causing trouble by trying to slant the shell above it as in the Luger. John Browning undérsgto@hd most other facets of gun
design), and designed the-Fower with the staggered configuration.

Another of the common tapered shells is the 30 Carbine shell. It does fairly well in short, straight magazines, but ithe mag:
must be bent like admana if more than ten shells are to be held. Thus, larger magazines for this cartridge are commonly ce
banana clips and were widely used in WWII. The military designed a clipping device to hold two of them together andlédvas ce
the "Jungle Clip."The terms "Jungle" and "Banana" are often interchanged.

It was a common practice to add an insert to the front of a magazine to allow the use of shorter shells in a receiddoddsigne
longer shell. Remington does the opposite with its rifle receivers that are chambered for shells on the shortex sodl®fdn that
receiver. The 243 Rem. chambering for the Model 700 series rifles have a filler in the rear of-teenoweble magazines, for
instance. High Standard semuito pistols were equipped with magazines of the same exterior dimensions hiffiltesdtin the front
of the units to keep the 22 Short cartridges to the rear of the magazine. This spacer helps relieve the extractoegenfhinedgire of
keeping the front of the cartridge from falling into an attitude that causes a jam.

There argwo popular firearms with rotary magazinésthe Savage Model 99 and Ruger2®rifles. The former is equipped
with a nonremovable fiveround rotary magazine and the latter with a removable@fid unit. Both designs function well and have
passed theest of time.

One great advantage of the rotary magazine is that the uneveon-end configuration is easily addressed in each station or
through the design of the rotating drum mechanism. There is also a good rotary hybrid magazine f@2theat@aswo straight
columns sideby-side that take a 18@egree turn to shorten the length. The only drawback to these magazines is the failure of 1
design to have feed lips or casting that satisfactorily emulates the magazine it replaces. | have hae tihneegbp@r casting quite a
few times in the past to achieve reliable feeding.

There are some few firearms that were designed to use asbapdd magazine to handle the greatest number of cartridges in th
smallest amount of space. The most recognizatiieese would have to be the "Tommy Gun" of gangster fame. (The military versior
of this same gun used a straight stick magazine). These drum magazines are best left to those who specialize in them.

Of the nonrremovable types of magazines, two of the mmshmon types are often forgotten by most gun owners: the tube
magazine used in most shotguns and rimfire rifles. There is an improvement iditteetube magazines used on rifles thatalpi
the trail of the cartridges so that the pointed front of isneanted so that it cannot fire the primer of the next shell. Since tubular
magazines are not usually equipped with the feeding mechanism (lips), we will not cover those types here.
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Different types of sliding, removable bottom plates from left totrighnt lip and rolled groove; bottom plug detent; sprung plate detent; and spring
plate with dimple.

Good and Bad Magazines

There are many different ways to make a magazine, and several of them are outstanding.

The nice, heavy AK magazines madeRuossia were "milled” of stamped sheet metal. Milled pieces were spot welded to then
Even this small bit of machining would price a magazine out of the market in the West. The finest thing about the AK griagazins
that the milled portion is responsibler fthe feeding of the shells and isn't very easily bent out of shape. Even these milled portiol
seem to have gone through a secondary stamping step to form the mouth more accurately and consistently.

One of the best magazine manufacturing methods usée id.S. is using seamless extruded tubing. But this is only practical for
straightsided magazines, so the majority of the magazines have bodies either rolled or stamped andvelggurfer neatness and
economy. This calls for some secondary operattbas raise the cost somewhat, but assures a good magazine. One of the mc
common faults of magazines is their feed lips.

There is a costffective method of joining magazine sides with tabs and slots for these tabs. This is to be avoided, in
experienceas these joinings aren't stable or-$tge and will only lead to trouble. If the tabs are only used to hold the metal in place
for a subsequent spot welding, then they have a legitimate reason to exist.

| view magazines with removable bottoms with naixamotions. | find nothing wrong with a welinctioning 1911 magazine, and
if it isn't functioning well, you can be assured that a removable bottom isn't what is needed to get it working. Itvémesrdke it
much easier to work on. There are, howeseme magazines whose upfesid design doesn't lend itself to the same disassembly as
that used with a standard Colt 1911 magazine with its welded bottom plate.

Of those where bottom plates are removable, there are several types that are most oftegrethcdbate is the shipn to a stop
type, the slip on until a plunger pops into a detent or hole type, and the pinned type. These are not the only typdbe bubfis
oftenseen.

Of these, | like those where plates slide on easily and are retaitied plunger and detent. The "stp until the drag overcomes
your determination" type of removable bottoms should be labeled "installable bottoms." They seem to attract more rest thai
similar bottoms which slip on with more clearance and are rethneetents.

A widely-used method of joining the baseplate to the body of the magazine is to flange the bottom of the magazine body
stamp bottom plates with rolled edges to slide on the flanges of the body. | have found some very good Mauser and W:e
magazines done this way. To be done right, the tracks formed by the bent metal must have parallel surfaces andshapaedge
slots which make the removal and installation of those bottom plates difficult at best.

The WWI Parabellum magazines were edlisteel with pinned bottoms made of walnut, but these were replaced with aluminur
bottoms and finally with plastic. While the bottom added nothing to the function of the magazine, the wood was a loamthssier
more desirable to the collector.

Somemoden 22 firearms have dieast bottoms and feed lips. Biasting is sufficient in the case of the bottoms, buttleas
desirable when used for the feed lips. In theory they should be trfvablebut | have seen many of these come in my shop with
feedingproblems.

The Orlite magazines for the ARSs and M16s are fairly good and may be the wave of the future, but they just give me th
feeling of shooting in a county fair shooting gallery. | have not run into any trouble with them, and their feed lips lsedairly
stable.

Last, there are the hybrid plastic body and mke&ded maganes like those found on some of the aftermarket rimfire magazines.
These have been very popular with the manufacturers, but they just don't have the same good trakmeared to the good all
metal magazines from Colt and High Standard. The best magazines, in my opinion, are those that are thick metal witttaralded b
plates. The heavy metal sides make good, stable magazine mouths.
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This is a Ramline plastimagazine with a constafdrce spring and ¢ These are three spring types: Folded flat leaf, conftece, and
similar spring beside it. obround with upper eyelet end bent to aid follower angle.

Springs

Magazine springs come mainly in four types: roand, obround coil, flat folded, and constéotce. The flatfolded is the type
found on most rifle magazines, the round coil springs less common, and the obround spring is found in nearly all ofuhe han
magazines you will see. There is also the nommr@mon constarbrce spring. This last type is quite a joy when it comes to loading a
long column of shells, as the force doesn't increase as more shells are forced into the magazine. It works just dkeatiie sttel
rules used by carpenters andndymen everywhere. The few rotary magazines on the market use a torsional spring similar to t
used in watches.

In terms of operation, | rank the constant force spring as causing the least amount of trouble, followed by the tatsioidak fl
andthe obround/round (a tosg) springs.

In the case of staggered magazines, the force on the magazine spring is lessened due to some of the downward force
misdirected into the sides of the magazine. If the insides of such a magazine are rougly, daidsa the sides will cause loading to
be tougher.

Failures

Let's get into some of the main failures of feeding and how to remedy them. Most that are magazine related can béodifributed
failure or the magazine not being in the proper place.

Magazines and firearm actions are made to be cycled at operating speeds, so the feeding of a firearm should always be chec
full speed, excepting the checking done on epelh models. Any cycling of any firearm should always be done withfiniog
dummyshells. To do otherwise is to invite an accident. It is most important to brightly mark all dummy shells so they catybe rea
distinguished from other ammo.

The stovepipe jam, the feed ramp jam, and the thoé&t jam are the most common jams in seaotbs. Other common jams
include the failure to extract the empty shell, the slide not picking up the shell from the magazine, and the cartridgeodr#ug
breechface.

In the stovepipe jam the empty case is caught between the slide and the charghepupticking out to the side. These jams are
often caused by the shell hitting the ejection port because of a port that is too small or the ejector not doingtite gjbctbr isn't
one of the extended ones, it is more important to have an ethlpoge as the late ejection caused by the shorter ejector makes th
timing of the ejection more critical.

Another common cause of this type of jam is the dropping of the case by the extractor before the shell can be strje&tby the e
For these reasanl usually enlarge the ejection port, slightly extend the ejector, and fit the extractor, if feasible.

In the threepoint jam, the bullet's upper front is caught against the top of the chamber with the lower middle of the case bea
against the lower outh of the chamber, and the upper rim pressed against the breechface. One of its causes can be traced
magazine not releasing the rear of the shell in the proper place to allow the shell to align with the chamber in timecafisetbé
the threepoint jam is related to proper throating of the chamber.

| often have guns brought in that have the cartridge jammimgn the front of the slug jams into the rear of the barrel at the
bottom of the chamber, effectively stopping the slide in its trackspdPrrampgto-throat transition is the real cure, but a good
magazine follower design often lifts the front of the bullet over this interface, totally eliminating this confrontatimpdmgeating
of the barrel in the chamber nest in the top of the vecaian cause this jam, whether it be a tipeit or slug to the rear of the
chamber. Either jam is unrelated to the magazine.

If the threepoint jam doesn't respond to other treatment, a problem that | find almost universal with magazines, pat@ddlarly
magazines, is that the rear of the shell is contained too far forward so that the rear of the shell is held down whestrikessiue
top and the throat of the chamber causes a-fwed jam. If it is always the last shell, then look into chiagghe follower to a
roundedtop type so that the last shell's rear is kicked up the same as if it were being raised by another shell.

In lieu of a rounded follower, you must get the rear of the shell up sooner. To do this, the sides of the lipsanmusith® fold
the case down for aboutainch of travel and then to release it quickly so that it can jump up onto the breechface in line with tl
chamber.

The accompanying CAD illustration shows the difference between the average 1911 magazine'sthipseaftdmed to feed
better. The same principle holds true for almost any magazine for either handgun or rifle.



A small amount of work with a Dremel cutoff wheel and dbdk or long-nosed pliers will do wonders for the thrpeint jam.

The same can beceomplished with two sets of pliers and not cutting with a cutoff wheel, but the chances of it not looking ve
professional are higher. It is a good idea to reaficbr blend the sharp edges of the magazine where it was cut so that you won
scratch youhand on the modification.

If the cartridge is getting jammed against the breechface and the middle of the case isn't hitting against the thcbanhdfdghe
then the likely cause is the bullet dragging against the breechface. The rear of the ricedifidge case must travel up the breech
face as the slide is pushing the shell forward, so the surface finish of the breechface is important to the smoottofraresition
against the slide. This is more common in the smaller calibers, althosgiisbifound with the larger ones, too.

This kind of jam can be caused by the rim of the shell getting stopped by either the surface roughness of the breathface
extrusion around the firing pin hole. Either one can be remedied with an abrasiverstppewiously, neither of them is related to
any fault of the magazine construction or design.

CUTTING AND BENDING MAG. LIPS
STANDARD 1911 MAGAZINE MOUTH REFORMED MAG. LIPS

This view shows a stock magazine and forming mandrel; Dremel cutoff blade cutting lip to bend over mandrel; and finigheaticordf
modified magazinenouth that allows better case kiak.

This is a view of a 1911 slide with
stovepipe and three-point jams.
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Other Failures

Failure to extract, another common cause of jamming, can usually be traced to either a rough chamber or a problem wit
extractor or extractor springy problems not related to the magazineisually check the angle of the underface of the extractor by
looking at it while it is extracting, or if this is not possible, | hook a case onto it and feel how well the extractamboldsThe
angle often needs to be sharpened to slightly moreQ@ategrees. A simple pull on the extractor's hook will give you an idea if the
spring is stout enough.

The extractor should have a surprising amount of force, but needs to be moved easily enough to allow the extractor ¢ul be ca
over the rim of the shellith the recoil spring alone.

When the slide misses the top cartridge, which is not really a jam, the cause can be traced to the magazine being lowe
proper, among other problems.

The positioning of the magazine is dictated by whatever mechanishysical feature is employed to hold the magazine in the
firearm. | cannot remember running into any case where the holding scheme doesn't directly affect the magazine's @sitioning.
the bottom of the magazine or a notch in the side of the magakitne, magazine is too low, something must be added to the
magazine to make it come into place.

I have found that a good piece of spring wire, or even a good guitar string silversoldered into place, will cure mostyiroptope
or wallowed edges of magaeimotches. | just cut a short length of wire of the proper diameter, and silversolder it into the notch
onto the bottom of the magazine to shim the magazine up intprtiper place. The spring wire (or music wire) is a much harder
alloy than any the ngazine could be made of, so | have never had to redo one of these shimming jobs. This is only effective if
magazine is loose and can be pushed up into the proper place in the receiver.

If the magazine is seated properly, then the rear of the magazimest likely at fault. Bending the rear of the mag lips should be
approached cautiously, as some magazines have-mldrear tops that just cannot be easily bent into a higher configuration. Thes
will require some special consideration beyond th@ea this article. If the construction of the rear of the magazine's mouth can be
bent such that the rear of the cartridge is allowed to seat higher, then soralliedcgliers are exactly the thing to bend the lips
wider apart. Care must be exercisedeep the top of the magazine from dragging on, or interfering with, the slide's bottom.



Another situation that is encountered in faiktmefeed problems is the cartridges getting stuck down in the magazine instead ¢
allowing the spring to lift them umto queue. This can be caused by a spring with too little pressure due to length or poor tempel
cartridge that hasn't been sized properly, or an overlength cartridge. The overlength cartridge is easy to spot, gt fig iy
against the front fothe magazine and resists being moved. It will usually free up if the front of the bullet is raised with a knife
screwdriver blade. After checking the front of the magazine for obvious dents, | would check the overall length of dige cartri
against dea published in one of the respectable reloading books. If the length checks out all right, tteeljemht dimension of the
magazine should be checked against a "kngaod" magazine.

If a slight push on the top of the uppermost cartridge moves it dasity, and all of the shells drop toward the mouth of the
magazine when the magazine is inverted, the trouble will probably reside in a weak magazine spring. This is assuming the
obvious condition of a stuck follower isn't present. If the followkesamore than a very slight push to move it toward the magazine's
base, your problem will most likely be one or more dents in the sides of the magazine or some residue inside such as rust.

Another problem | have seen more than once is the magazine beitegl @& one of the holes in its side from having a punch
stuck through it roughly when removing the follower and spring. This is the correct method of removing the follower gntdugprin
it must be done gently.

To remove the magazine spring from a magaavith a welded bottom, use a dowel or punch handle to push the follower abot
halfway down the magazine and stick a punch, pin, or dowel through the hole in the side of the magazine nearest thefuhderside
follower and then remove the pressure agfaihe top of the follower. This will capture the magazine spring down in the body of the
magazine and usually let the follower fall out of the mouth of the magazine. If it doesn't come out any other way, useeymsra f
tweezers to pull the followerub.

The follower's top surface should be angled enough from the back of the follower to hold the cartridges at an anglagiréat eno
keep the nose of a proper length shell from digging into the front of the magazine. This can be checked whilelges eaetstill in
the magazine. If the angle of the follower cannot be easily bent into a greater angle, then chances are it was algdddme disom
out of its proper angle.

Too Much Spring Pressure

It is possible for the magazine spring toeb@rting so much force on the cartridges that a light recoil spring just doesn't have tr
oomph to strip the shell out of the magazine and still have enough force left to finish chambering it. This can beredsiingeky
cycling if you look closelyThe slide will either stop with the shell partially out of the magazine, or it will stop in a fashion that migh
be mistaken for an extractor spring that is too strong. The difference can be distinguished if the top cartridge is\posiaed tio
check ts freedom and force. If the magazine spring is too weak, the slide will insert the cartridge into the chamber slowlp enoug
be noticeably the fault. If the cartridge is run into the chamber rapidly, but the extractor isn't jumping over the gitasdé,tthen
look for a weaker extractor spring or a rough extractor ramp.

I have run into feeding problems where the top of the magazine dragged on the bottom of the slide, causing sluggi$hisycling.
is most easily checked. The cure is to either gethemanhagazine or to file off the top of the magazine until the slide is allowed to
function without dragging on the magazine.

As mentioned earlier, a rounded follower can be indicated if the shell jams when the rear of the case is still held ldewn by
magazine lips. The follower by itself cannot make up for lips that don't want to turn loose of the shell, but | have fowtahoe in
where a rounded follower was a detriment. Its function is to emulatectlon of a shell on the one above it by lifting tlear of the
shell as high as it would be raised if there were to be another cartridge following it.

If it weren't designed well, it could slow the slide down from friction, but that could hardly be more than the rim of simeithe
would be. | routinelyreplace flat followers in guns whose rounded followers | can find, as this not only looks good, it improves tl
functioning of the gun as well.

One of the very few Brownells tools | have not found up to my expectations is the rounded follower forminjgistibumps an
ugly dent in the stock follower. Brownells, however, also offers some beautiful, afieadgd round followers that are as good as
money can buy. | was satisfied with their previous round followers, but, as they often do, they changéat some even better
looking ones from Pachmayr. They are available in both 45 and 38 Super sizes and are stainless steel. | have fourse notting el
as much for aligning the last cartridge with the chamber.

Slide release tabs on some magazinesh s$ the Colt 1911, serve the function of raising the slide catch when the last round
fired and the follower is in its top position. This tab is on the side at the front and engages a boss sticking ouslicnhtidopen
mechanism.

The most bothesome feature on the Colt 45 and its clones is the propensity of thepetdtab to miss and ride over the slide
release's boss causing the magazine to stick in the gripframe, the slide release to bind, and the slide to returnTioishatery.
frustraing to even the experienced gunsmith, as it is cumbersome to check with some follower designs.

Everybody making magazines touts the slide fogdn tab on their particular follower, but | have found none bettertitizéiron
the Pachmayr rounded follower®n those pesky tabs that miss the slide release, the tab can be bent toward the outside of
magazine by gripping the tab from the front and bending it sideways toward the outside of the magazine. Restraint rdusisbe us
the tab can be bent out satht hangs up or drags on the side of the magazine, though. The essence of this adjustment is to insel
magazine into the receiver watching what the slide release tab on the follower does. If it misses the slide release thestathen
outward slidntly until it raises the slide release each time the empty magazine is inserted into the gun. Check the magazine re
mechanism each time to insure that the magazine still ejects properly.

If the slide release is hard to push down and it tries to tilt the magazine follower forward, | have often found thée tifetfang
follower is too slight and the rear vertical member of the follower is being pulled away from the back of the magazimgethd
magazine's obround spring in backwards will most definitely cause this to happen.

The front of the obround spring must be pointed upward and higher than the rear of the spring. If it already is, thaindrthben
front of the spring up highemhis will usually do the job.

Few things on an automatic pistol are more mysterious to the average shooter than the functioning of the magazine. He k
which magazines work better for him, but usually doesn't know what makes the magazine functipscdbtenas to buy until he



gets one that comes from the factory just right for his pistol. Nothing is really mysterious about the magazine if lyolk jisbait
what each little feature does and how it can screw up the operation. Magazine work igjullyasy to perform with a little
practice.
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1911 MAGAZINE LIP-FORMING MANDREL

This details Todd's 1911 magazine-dggming mandrel.

Tricks to the Trade

Every gunsmitthas little tricks othe trade that he'dever share. Herare a few you caalaim as your owribut don't tellanyone else
aboutthem).
By Chip Todd

IN THE SEVERAL YEARS that I've been teaching gunsmithing, it seems like almost all of my students have asked at one tim
another for little tips they can use in their ¢ayday work.

For some, the question may aesimple thing like: "How important is a vise pad?" For others, it might be: "What do | do abou
boogered up screw slots?" It really doesn't matter what the question is, because most of us in the trade are actuatiyhaipious
those who want to learn.

None of these items I'll discuss with you are complicated enough or take enough time and experience to devote adylsarticle
| decided that | would combine all of my favorite shop tips into one feature.

The Ultimate File Cleaner

Cleaning fileswith a file card or wire brush is fairly ineffective in many cases and can accelerate the dulling of your best file
Here's a trick | learned years ago from a gunsmith in Inglewood, California.

Flatten the neck of a largmliber cartridge case and puslagainst the file's teeth parallel to their cut. Several passes will shape i
to that particular file and you will find that it will remove even the most tenacious particles. It will clean down tdtdine dfothe
cuts, and will find its way into your f@rite toolbox.




A flattened cartridge case works well as a file cleaner and won't dull the file the way wire brushes can.
Vise Pads

I've purchased many vise pads from commercial sources and find that they don't last long, or that they arérttseitadk at
hand.

The least hardy are the thin sheets of lead, as they are cleaved in two by clamping anything with a line contact such as
barrel. | do keep some lead sheets around, but I'm selective about using them.

Lead ingots, which you hawaround for your bullet casting, work well, although they aren't as easy to handle as sheets of lea
often machine reliefs in them to fit the occasion, figuring the worst that could happen is that | would have to melbtireguatint
form again. | keepme around to fit oddhghaped barrels as on the Smith & Wesson Model 19, (with its ejection rod shroud) and Cc
Pythons. These special blocks are sacred and don't get used for any other purpose.

Some of Brownells Powdered Rosin makes the ingots grip hlardls without any damage to the finish. The most "damage” that
I've seen to barrels removed this way is some of the lettering on the barrel getting filled with lead. It is easily rethavetiamp
pin or the point of an acto knife blade.

| often pant on a coat of mold release agent and make-&mbcasts of a particular object that has to be clamped repeatedly. As i
takes time for the gel to harden, this is only useful when | think ahead.

Powdered Rosin

Powdered rosin is handy around any guopsfor a variety of uses. The main use around my shop is to prevent barrels and oth
round pieces from slipping when clamped in a vise and subjected to torque. The rosin will provide the friction needddnghen te
rifle or pistol barrels from their reagdrs or in screwing them back in. So far, it has always prevented the lead blocks | use betwe
the barrel and vise from scarring the finish.

It can be used as an exceptional flux for melting lead alloys, albeit an expensive one when compared teetbidgsolitering
paste, paraffin wax, or commercial bultsting fluxes. It will, of course, act as a good soldering flux when you are out of any othe
cheaper kind.

Repairing Screw Slots

Peening the burrs and displaced metal on screw heads can effeivew them to the good appearance essential to any firearm.

To hold the offensive heads while preparing them for restoration, | use a steel block, drilled and tapped for all thescaammon
threads | use (and some | don't use). | have two of eachaieethreaded to the top, and one in which | have drilletight
counterbore to clear screws not threaded all the way to the head.

Run the offending screw into the proper hole and carefully peen the burrs back into plabeaéiat screws are the hestto
do, as they require peening the entire top surface of the head and filing it flat. Peening enough to remove irregtherhiesdmwill
call for some cleatp of the slot. This is easily accomplished with auto ignition point files or needlenfiich are available from
Brownells. The supply house also sells scedot files which have toothed edges and smooth "safe" sides. The-doteliles are
primarily useful in filing new slots when making screws, but they're also helpful in reclainiisg Be careful not to widen the slot
any more than necessary. This sticks out like a sign around your neck saying "Amateur."

Filing the top of the head back into shape and polishing it will make a stainless steel screw ready to install, osteehsooew
ready to blue. To bring it to its original condition, | usually use my buffetinted ScotchBrite wheel on the screwdidallowed by
the cloth wheel with white rouge. Holding the screw while polishing it is simplified by using a pin vise, or make a mishtbaind
by installing a handle on a small drill chuck. | use the-ghllick tool to hold screws and pins while fing, peening, sandblasting, or
other operations around the shop.

Blue the carborsteel screws with any of the popular blueing solutions. The head will usually take the blueing solution well if yc
clean it with a degreaser and detergent and water. ttgsnioard to get a good blue on a screw head as it is a gun; the area isn't lar
and flat, and the screw head will respond to brushing with a bristle brush you wouldn't dare use on a firearm that bsts bee
polished.

Making a Hand Vise

I've never seea hand vise that proved to be as useful as one made from an extra drill chuck. Okay, | know they are for different
purposes in most cases, but I've never really used my hand vise much and my students and | uskekdnéinchucks quite often.
I made three sizes which cover everything from pins ug-iach-diameter rod stock.

Start by fitting a bolt into the rear threads of the chuck, and cutting the bolt off at dboutinches total length. Use a lathe to
shape a piece of wood into a handieuse a plain piece of doweling. If a lathe is not available, the handle can be drilled and shap
entirely on a drill press or whittled by hand. If the threaded shaft is installed first, you can often turn the pieq@édssthehile
holding a grinder gainst it to simulate the effects of a lathe.

The same thing can be done for sanding it. | use strips of emery cloth like a shoeshine rag, letting the drill preds tindatia!
work for me. If the wood used is one of the oily types like walnut,, teakosewood, you won't have to put a finish on the wood. It
will darken with time, however, as it picks up dirt and grease.

The threaded shaft can be glued into the handle with any type of glue, but | prefer Brownel&etdtiar AcraGel. If you don't
have any cyanacrylate glue, a drilled hole and roll pin will lock the shaft in just fine.

It is unnecessary to use the key to a keyed chuck since the jobs you'll use this tool for usually don't require sihcida Tigét
little chucks sold for use itthh Dremel tools are just about the right size for your smallest hand chuck, and the ones riratetior
drills are the right size for the mediusize vise.
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A steel block, drilled and tapped for all sizes of screws, helps re Improvised hand vises made from drill chucks hold the small jobs b
damaged screw slots nearly good as new. than the big vises. They're easy to make as well.

Lengthening Coil Springs

Pulling coil springs in order to lengthen them will only introduce overstremsss which will collapse and ruin the performance
of the spring. The first spot to stretch will be weakened and will continue to be the spot which stretches. Thiwiis situation
which is best avoided. So what do you do?

Coil springs can be succeshB§ lengthened by peening them in a controlled manner with a ballpeen hammer. | start by measur
the relaxed length of the spring in order to quantify the growth, then | measure the inside diameter to more easikyceick drpi
rod or a pin puncto fill the inside of the spring. This "filler rod" is the key to lengthening the spring without exceeding the metal
yield point in any location. You can use the shank end of a drill if you don't have the right size drill rod. | nevemntyanbaoke
or usedup drill bit if its shank is in good enough condition to be used for a gun pin or to fill the inside of a coil spring.

You will need a hard steel surface onto which to place the filled spring while rapping it with the flat end of a ballpgen ham
make the filler rod fit the inside of the spring as tightly as possible without having to pull hard to remove the rgdaRwaNiartight
rod from the spring might negate all your lengthening work if it stretches the spring while coming out.

Place be side of the filled spring on the hard steel surface and rap it sharply with the hammer while rolling the spring and fi
rod. Be sure to keep moving the impact point of the hammer up and down the entire length of the spring while rotatingvibeven
should be able to judge the growth of the spring by watching the space between the coils growing. It is essential thattiieu mo
hammering aboud always seeking the places where the coils are more tightly packed. The spring will grow slightigatedidut
not enough to matter in 99 percent of the jobs.

This growth will usually be only one or two thousandths of an inch, but will help you by loosening the spring on thafiller r
Removing the rod from the spring frequently to measure the growgipeht the process until | have a spring that does the job. I've
never had a spring fail that was done this way.

Incidentally, if you don't have a collection of springs, you should start one. | never throw away a spring, becauset ldsneed
soon as th garbage truck clears the driveway. [T.J. Stuntebeck finds lots of uses for the flint springs in disposable cigarstte lighte
Ed.]

If you collect springs, you will eventually have a collection of tangles. The easiest and fastest way to untangiagissp
drop the mess on a hard surface and watch them scatter. At a plant | ran, we had "spring separation boxes," usedhéoos@ntain t
active members of the spring clumps which tend to run for cover like roaches hearing a light switch. Vanglesvdan resist this
trick.

You can lengthen a coil spring without introducing a weak spot This improvised springate jig can be used with your trigger scale.
filling the spring with a pin, then rolling and peening it. more precise thansing a postal scale.

Allen Head Screws the Easy Way

Allen head or hex sockets for any purpose can be made easily in the shop. They're quite handy for thingletigth fteicoil
rods, or even your own custemade hexsocket screws.



Hex sockets arextremely easy to make, but the mere thought of doing it seems to discourage most people. Even most mac
shops don't know they can make their own. It's done by forcing a tool called a "broach" into a drilled hole, therebthshestingrs
of the hexdown into the bottom of the hole. To my knowledge, broaches for this purpose aren't available over the counter. It just
a common practice to do something which we all have left up to some mysterious process by screw companies.

| have made hegocketbroaches from die pins (which are about as hard as steel comes), using a spin indexer on a surface gri
This was an unnecessary nuisance, as | learned while makiciglspeenches for my handgtsecurity devices. | needed a hole in
the ends of some kevrenches and couldn't anneal them with normal methods.

Good hex keys are made of-aardened steel which doesn't cooperate with normal annealing practices, so | decided to simply
that work for me. These hard steel wrenches can be cut with a Dretoflwheel, and be made to serve as excellent broaches. Be
sure to make the cut end flat and square to the axis of the hex rod, with all the corners being sharpcamd clear

First decide what size hex socket you need, and pick out the hex wrenctugedtir a broach. Measure it across the flats (the
shortest measurement) and drill a hole of that size where you want the hex socket, to a depth of ablaah0IZ0i@htly chamfer
the top of the hole to help center the broach. This also makes steefiniesult look like the best hex socket you ever saw.

Place the piece in which you want a hex socket with its other end solidly against an immovable object, or clamp it between
pieces of lead to protect the sides and keep it from moving during ssimaesshammering. If the hex you choose is very small, you
will need to use a very short piece of the hex wrench mounted into a steel rod approXfiatalyin diameter. You will need only a
length equal to about three times the major diameter of thetleking out of the holder. This holder should be of a very hard steel
like 4140 or better. | use drill rod for this purpose.

Position the hex wrench/broach piece over the hole, align it coaxially with the hole, and tap it into the hdlgsabolutwith a
steel hammer to get it started. Check the alignment before going in farther and do any straightening required to Erintpitibac
with the axis of the hole.

By now, you'll need to grip the broach with some type of plier, as the piece youause sbt be long enough to invite bending
during hammering. With everything aligned, drive the broach thédottom of the hole. You'll know when you reach the bottom.

Pull the broach out and you have a good hex socket. If the broach sticks in thaamopejt with ViseGrip pliers and carefully
tap it until the broach comes out. Very few machine shops can make an Allen socket that easily.

Hex broaches of various sizes can be made with a fairly simple process that even a machine shop wouldfbe proud
Rebound-Rod Fitting

Most lawenforcement agencies will not allow trigger stops on their weapons under the premise that the stop might bec
unadjusted and prevent the gun from firing.

This leaves the gun without a gofekling trigger and prompts people to design an inneloehking stop and name it something
else. Smith & Wesson did this for the Model 28 dotddéon 357 largdrame Highway Patrolman, calling the trigesop
replacerent a "rebound bar" (since it is inside the rebound slide). It's a steel rod that limits how far the rebound slide cad, move
subsequently, the trigger's travel. It's a solid piece and can't chaegeept in a direction favoring the safety of the pathan.

Fitting it can be a study in patience, as the perfect fit with the gun open will keep it from firing when the sidedtdaéidd.iffhe
sideplate has a hole into which the reboslide stud fits. With the sideplate off, the stud is flexed towlaedrear of the pistol by the
rebound spring, and forced back into proper alignment when the sideplate is reinstalled. The stud hole in the sidapllagesticte
back into proper position, and the rod, which fit before, doesn't fit anymore. Solutethé-rod shorter and retry the gun with the
sideplate back on. If you have filed off a little too much, peen the rod lightly with a hammer or crimp the rod withfavpair o
cutters. Done prudently, this gives you another chance without havingttovaamwith another rod.

If you remember the fact that the rebowsiidle stud is flexed when the sideplate is removed, it makes the job much les
frustraing. There is no way to explain the feel of a properly adjusted trigger stop to one who hasn'hesgexigood one. That's
one of the subtle touches that highlights the difference between a superb trigger job and an average one.

Compression SpringRate Measuring Jig



Making a jig to measure a spring's rate isn't difficult, and can be done withrlitthe iway of tools. There are several good ways
that come to mind, and I'll go through them all before you need to make a decision.

The need for a jig disappears if you have a pdgt@ scale available, as it is no real trick to measure the spring.y(Appl
downward force, and measure it with that force still applied.) However, if you want to really get down to quality measyoement
will need a jig that allows you to utilize the accuracy of your triggdl scales (see photo). Somehow, that seems nikge |
gunsmithing and less like handling mail. The problem boils down to converting a tensile force (pull) into a compresgjpustoy.ce
Nothing new about this; outboard boat steering dampers are a good example of this technology at work.

First, you'll need flat washers and either welding rod or the proper size and weight cotter pins. The only tools needed will be Ic
nosed pliers and a soldering iron (for the ceftier type) or wire cutters and an acetylene torch (for the wastbwire type). It is
also feasible to make the waskerdwire type using a soldering technique instead of welding the metal. The size of the coil spring
be tested dictates the size of the jig, so different sizes may have to be added to your toolbox ftoitiniene
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Basic Work on 1911 Pistols

The first step inroubleshooting anfirearm is understanding howfiinctions, or how ishould function.
By Chick Blood

THE M1911 AND M1911A1 are recedperated, magazired, selfloading pistols.

The M1911A1 is a variation of the M19]1 but its modifications have no effect on the pistol's operation or maintenance
Specifically, the tang of the grip safety of the M1911A1 is extended to provide better protection for the firing handnaectaa
has been made on the receiver (fraroel}lie trigger finger; the trigger face is knurled and cut back; the mainspring housing is curve
instead of flat; the top of the front sight is wider. Outside of these differences, the pistols are identical. Overadl &58timches.
Height of frontsight above bore axis is .55@¥ch. Weight with a full, severound magazine of military ball ammunition is 2.437
pounds.



and until the trigger is pulied. The barrel
has moved down to unlock ifs lugs
from those in the siide. e

During loading, a charged magazine is inserted in the receiver well. The slide is hand drawn to the rear, cocking trentlamme
compressing both the recoil spring and the mainsprings. The magazine follower, seated above the magazine springppeses the
most cartridge into the path of the slide. When the slide is released, the compressed recoil spring forces it fattveasticendtrips
off the cartridge, carrying it into the barrel's chamber. As the slide nears its forward position during this moticets tduabarrel's
rear extension (hood) to move the barrel forward. The rear of the barrel then swings upnén \téhén both the barrel and slide
reach the fulforward position, they are locked into place by the lugs on the upper barrel and lugs inside the slide and are preve
from further forward motion when the lower barrel lug encounters the slide stop pin.

In battery with the hammer and sear engaged and the barrel locked up, the pistol will not fire until the grip safessesidepehe thumb safety is
engaged in its frame notch.

The pistol is now in battery. When the hammer was cocked, the hastmmemoved downward to compress the mainspring.
Under pressure from the longest leaf of the sear spring, the nose of the sear has engaged the hammer notch to holdnhtbdamms
cocked position. The disconnector is seated in its recess under thaistide pressure from the center leaf of the sear spring, and
ready to transmit any motion of the trigger's bow to itself and the sear. Still, before the pistol can be fired, thetgnipusafbe



pressed inward, the thumb safety must be down (unlockethessear is free to release the hammer and the slide is free to mov
rearward.

In the process of firing, squeezing the trigger disengages the sear from the hammer notch. The hammer, forced forward t
mainspring, strikes the firing pin, causing tha'gifront end to hit the primer of the cartridge. The resulting detonation ignites the
propellant powder charge that is contained in the case, generating gases that drive the bullet through and out theehsameAt t
time, the pressure from these gagdege the slide and barrel to the re@he barrel moves only aboatinch before swinging down to
disengage its upper lugs with those in the slide and coming to a stop at its lowest pbiséislide continugon back to again cock
the hanmer, extract ad eject the empty case and compress the recoil sfriregspring keeps returning the slide forward until the
magazine is empty, at which time the follower raises the slide stop into the slide stop notch and locks the slide backhéNOTE:
weight of the Bde and the barrel significantly exceeds the weight of the bullet, so the latter is out the muzzle before the slide
barrel begin to unlock.

So it goe® and has gone for over 80 yedérswith the M1911. It is truly simple in design and this magevicing it simple.

This isn't to suggest that you're not going to encounter problems every so often with one just out of the box. Case lingaint,
new Norinco brought in because the slide wouldn't return fully forward after it had beemalc&adback. After merely field
stripping the gun, the cause was immediately obvious. The machining of the slide and frame rails was so crude thdookedaces
like an oldfashioned wash board. A few passes with a slide rail file, along with some seriang stoah polishing, allowed the pistol
to function perfectly.

Many of the troubles you will encounter with the M1911 will involve what are called its major moving parts, even though sol
don't move. Let's discuss what you can to do correct the problemsahss.

Trigger

If the trigger is loose in the frame (we're talking sloppy to the point that the bow may be undersized), you can eblangertize
reforming die or replace the triggéihichever you do, insert the trigger in the frame, the magaziite \well and make sure there is
clearance between the twibthey make contact, it can cause thigger to drag; so can burrs on the trigger, trigger bow and trigger
bow channel in the frame. Stone them.

With adjustable triggers, the bow can drag ondiseonnector. If you suspect this, correct it by filing the bottom rear of the bow a
tad below flush. Stiff triggers can be caused by excess sear spring pressure, uneven hammer hooks, incorrect seaaleae/and br
engagement angles. You can ease &xpeessure by bending the spring toward the rear of the pistol. You might be able to true up |
hammer hooks with stoning, but if they're too worn, replace the hammer. If the sear is the culprit, replace and reffiy itrigtrers
may be rough searugh sear notch or worn sear/hammer pins related. To correct, replace or refit the sear or hammer and replac
pins as needed.

Hammer

When a hammer fails to cock, whatever is causing it has to be replaced. This includes a hammer that hasckiag t®tch
broken or lowered to extremes; a broken hammer strut; a damaged sear or sear spring. A hammer that drags when cocked c
rubbing against the frame; the ejector or its strut might be bent.

If drag is due to the strut, replace it. If diagelated to frameub and the hammer is not bent, stone the side of the hammer that'
making contact. You'll be able to see the marks. However, if the contact is between the hammer and ejector, you magdtave to
clearance for the ejector or replate

Hammers on Series 70 and earlier models have abalf notch and can drop when the slide is released if the notch is broken o
has been altered. In either case, replace the hammer. Dropping frecodiatin Series 80 and later models is normal. Tz no
half cock notch.

Sear

It is the sear's job to hold the hammer back until the trigger is pulled. When it fails to do so, there could be sereraltigas
Check out all of them. The sear spring might have become weakened.

You can make a fielfix by bending its long lead the one that contacts the s@artoward the pistol's front. It is better to replace
the spring. The sear might have been worked over by someone who didn't know what they were doing and, accordinglytheused
sear engageemt angles. If that's the case, install a new sear. Sears that bind or creep are most likely too short and you'ltihave to
pistol with a new one. Other factors that create bind or creep include a rough hammer notch; worn sear/hammer pinshand a
disconnector bevel. Polishing and replacement are the respective remedies.

A more serious sear malfunction in Series 70 and earlier models is "bounce." This rarely, if ever, occurs when trigger pulls
above 3. pounds. Sear bounce lurks in tHé-Rpoundpull range and is due to extremely shallow sear/hammer engagements, light se
spring and light mainspring pressures. The sears in these pistols can literally bounce out of the full cock positiorthendaffast
cock notch. The hammer follows throughe tipun fires and keeps right on firing until the magazine is emptied. Believe me, a 45 gor
full auto makes an H&K MP5 sound as slow as a pump gun. Watch out for bouncing sears and always test fire any M1911 on \
you've touched the sear, hammer, disemtor, sear spring or mainspring before considering the job complete.

Disconnector

All else being in order, a normal disconnector prevents the release of the hammer until the slide and barrel are shfely Ic
together in their fulforward position. Addionally, this prevents firing of more than one shot with each squeeze of the trigger. If th
disconnectois too shortd new factory disconnectors are 1.28 inches to 1.29 inches odergltan cause doubling and even full
auto fire.



Always replace a dconnector that doesn't mike out to factory spec. Always make it easier for it to do its job by cleaning up &
burrs, nicks or dirt in or around the disconnector's port at the top sfitleeand inside the frame. When you fit a new disconnector,
keep inmind that its being a little too long is okay as long as there's no drag between it and the slide. To operate corpautly, this
has to move down far enough to disconnect and up far enough to reconnect. You should check this movement visualblideith the
installed and with a sear spring that has had its right and left leaves clipped off.

I'm sure it has been written here before, but you can test whether or not a disconnector is creating problems before
disassemble the pistol. It's about to be written again. Cock the hammer, pull tHg-8lide to the rear and hold it in that position
Pull the trigger and release the slide without letting up on the trigger. If the hammer falls, the disconnector is worRoomimther
test, pull the slide all the way back and engage the slide stop. Squeeze and hold the trigger back as yeautbesshdagtop. The
hammer should not fall. Now release the trigger and squeeze it again. This time, the hammer should fall. If it doesh#, sdeeck
spring for weakness before you make the decision to replace the disconnector.

Barrel

Heavy leadig in a barrel is often caused by reloads that are too hot or that employ lead bullets made from too soft an a
Reloads that refuse to chamber will usually do so nicely after the slug has been seated to the proper depth and thbaennd he
taper crinped, unless the slugs are semgidcutters and the barrel hasn't been throated to accept them. In that case, throat the ba
You can do this freand with a Dremel or Foredom tool and a grinding point. Go slowly if you've never throated a barrel befol
The basic rule in throating is to flare the rear of the barrel without deepening the chamber. If you ignore the ruldg yomooe
too much metal, reduce the required degree of case support and create a condition that will result in blown roairitat'Sanc
dangerous condition, and since the cost of replacement barrels starts in $#0%@Hge today, you might want to opt for one of
Brownells' barrel throating jigs. It lets you remove a very specific amount of material by degrees and avadrEsalamage:
damage to the shooter; damage to your legal defense fund. Admittedly, it has been a while since I've seen a M191Waame! that
already throated by the factory, but you might come across one that needs to be opened up a tad ntbes®days.

An easilyspotted cause for a feeding failure is a barrel ramp that overhangs the frame. When this occurs, the edge of the
mouth can hang up and prevent the round from moving into the chamber. One reason for these overhangs is rallbwgethiaar
for no good reason, has had too much material removed from its rear. This allows the barrel to seat back further tdaBitoshadu
the overhang be extreme and correction require welding up the lugs and refitting them, I'd advise imvestiaw barrel. If you
don't have the gear on hand to perform the welding yourself, and you don't happen to know a good and affordable wesder, th
would be about the same. If the overhang isn't too severe, take your grinding point to the bareeidararefully remove enough
material to eliminate it. Ideally, the barrel ramp should rest atdguto /5,-inch forward of the frame ramp so the nose of the round
can move easily from one to the other.

When a barrel is failing to unlock because it hallged or has a broken lower lug, replace it. If the failure is due to a broken link
or link pin, replace it. When a barrel fails to lock up, it can be caused by excessive crud in the upper lugs, improgaidasitice,
heavily battered upper lugs arbroken bottom lug. | don't have to tell you what to do about the crud. The barrel bushing is about to
discussed and if either of the other two conditions are the source of the problem, replace the barrel.

Bushing and Extractor

If the pistol is flipping empty cases over the head or into the face of the shooter, the bottom angle of the extractor needs |
redressed. If the extractor is failing to pick up the rim of the case, focus on the extractor bevel. If there are ribdyrestéal éxtract,
ard the chamber isn't dirty or pitted, extractor tension needs adjustment. Worn or broken extractors are always replaced.

A bushing that is loose in the slide, assuming there's nothing wrong with the slide, should be expanded. If the buslingés to
onthe barrel, refit the bushing. Loose bushings contribute heavily to inaccuracy, as do bushings that bind. If you feaf sdrtteedr
business end of the pistol when the slide is bayralled, it could restrict proper lock up. It's caused when the bustshkit is too
snug. Chamfer it to relieve the binding.

Magazine

While indispensable, this rectangular piece of metal housing a single spring can be the source of 23 problems &l lojtéself
more than one at a time.

Look for rough or bent lips ithere are feeding problems, then dress them smooth with a file or tweak them straight with a pair
long-nose pliers. Look for a weak spring or a spring that has been installed backwards. If the rounds release late, sppe#d the |
they release earlglose the lips. If the follower is bent, replace it with one of the rounded top variety. They encourage better feedi
whether the ammo is hardball or sewadcutter. In my opinion, the best cure for a magazine gone haywire is to reach into a han
box d brand new ones and replace the danged thing.

Most Likely Causes of Problems

Use this as a chedlst and refer to it first whenever a M1911 comes your way. It could save you time, trouble and money.

Failure to feed A dirty or dented magazine; a weakbroken magazine spring; a worn or broken magazine catch; a bent magazine
follower.

Failure to chamber. An obstructed, dirty or pitted chamber; poorly made reloads; a weak recoil spring.

Failure to lock: Lack of lubrication; burred or dirty locking luga;weak recoil spring.

Failure to fire: A broken barrel link, a broken or worn firing pin; a broken or weak fipimgspring; a bent or broken hammer strut; a
weak mainspring.

Failure to unlock: A broken barrel link; a broken link pin; broken barrel lugs.

Failure to extract: A broken or worn extractor; a burred, dirty or pitted chamber.



Failure to eject A broken or worn ejector.
Failure to cock A worn cocking notch; a worn sear; a defective sear spring; a worn or broken disconnector; hammer and sear pin
installed from wrong side of frame.

Troubleshooting Smith & WessonRevolvers

Here are some dhe things you cado to cure commoproblems withoutreating more problems for yourself.
By Chick Blood

IT DEPENDS ON who's doing the talking but some Sayith & Wesson adopted a lifetime warranty policy as a federeaction to
Taurus, which had one first. Others suggest the S&W policy was a serious effort to reduce the risk of liability.

| happen to agree with the others who think the policy was aimkabdity. | can't confirm or deny the exact figure, but | have
heard that $65 of the retail price for any gun goes to cover the cost of liability insurance. One thing manufacturers kaepdo
those rates from rising ever higher is to rein in tigloterepairs performed by unauthorized or improperly trained individuals. This
restraint is increasingly manifesting itself by requiring a firearm to be repaired by the factory or an authorized seeviematdy
increasing the number of parts placedestricted distribution lists.

A further, and justifiable, measure is voiding the warranty on a firearm that has been mechanically altered to the jpmigieit n
meets factory specifications and standards for safety. An example of such alteratiobevthddeduction of the singéetion trigger
pull on a S&W K, L, or Nframe revolver to less th&2%2 pounds. Instantly, the factory may no longer be number one on the list of
those to be sued should an accident subsequently occur involving that pafitieatan. More than likely, the person who performed
the trigger job will enjoy that dubious distinction.

For that reason and others, alterations will not be the subject here. Troubleshooting, and some of the things youaragctio to ¢
the troublewithout creating more than you can handle, will.

To begin with, all S&W K, L and N frame revolvers are so much alike that what applies to one applies to either or both of
others. After hearing a gun owner's complaint, your approach to diagnosing ilshtitea gun begins with a check for proper
function.

After making sure no live rounds remain in the cylinder, examine all the frame screws to make sure they're tight, tilea chec
cylinder assembly for (1) cylinder stop engagement in each cylinden;n@gfree rotation of the cylinder in the frame; (3) easy
opening and closing of the cylinder by finger pressure alone; (4) see if the cylinder opens when the hammer is cocleed, bece
shouldn't; (5) with the cylinder open, keep it from rotating ametk for a tight extractor rod by twisting the rod in both directions; (6)
check for easy extraction by charging the cylinder with dummy rounds, pointing the gun straight up and pushing rearward or
extractor rod; (7) close the cylinder and push thentirpiece forward. It should return to itsst position; (8) run the same test of
the thumbpiece in double action for all the cylinder charge holes; (9) grasp the cylinder and check for endl simalexcess of
movement forward and badgk then check fo slop in the fit between the cylinder bolt and each cylinder notch by rocking the
cylinder side to side. There's supposed to be a little wobble, not a lot; (10) pull back on the trigger until the cyliddemiages
the cylinder, then give it a spilvou should hear a distinct series of clicks. It's called "singing" and indicates the hand is functionir
properly.

Your final precheck is for mainspring force. To perform it, you'll need a set of fBgroved trigger weights. After making sure
the strainscrew located in the frame between the grip panels is screwed in all the way, point the revolver straight up, grab the fi
with one hand and the barrel with the other. Dry fire in double action and hold the trigger to the rear while you puliridefUutly
back. Take your hand off the barrel and place the trigger weight arm on the first step of the hammer just below itsladke. Whi
trigger weights stay on the bench, ease the hammer forward to secure the trigger weight arm between it andLiiftetfietrigger
weights off the bench. The hammer should not mmarward under a minimum weight o¥23pounds if the revolver is a 357
magnum, or of % pounds if it is 38 caliber.

A little out of order, but appropriate at this moment, is what can be tdoc@rect an oubf-factory-spec mainspring. You never
do it by backing off on the strain screw. You always do it by replacing the screw or filing it shorter, whichever is.required

Now let's go back, or forward, to the rest of the-gineck you ran, what might have turned up and what you can do about it.

Misfires




At least 40 things can go wrong with Smith & Wesson revolvers, most of which can be identified and fixed by the knowlgdgesatitle. It is
important to know when to do the work antien to send the gun to the factory.

If nothing appears to be wrong with the trigger or hammer, no primer indent is the complaint and the ammunition is OK
thorough cleaning may be the cure. Pay special attention to thevtm&kand the hammer nose ar& he hammer nose should move
freely on its pin.

Hammer bind is another possibility, which might clear up after the lockwork has been cleaned, but can also occur dhbe to a
sear pin. This pin secures the sear in its slot in the hammer. | have yet toHigh one in a factofiyesh S&W, but have discovered
them as the cause for hammer bind, or drag, in K, L and N frame revolvers someone tried to "make work better." Afterthemovin
hammer from the frame, careful stoning of the pin until it was flush both sides of the hammer erased the problem.

You can also count cylinder ersthake as a cause for misfires. This condition widens the gap between the cylinder's rear and
hammer while narrowing the gap between the cylinder's front and the bafotlows that when the rear gap gets too wide, the
hammer's nose can't impact the primer, or can't impact it enough to detonate it. The rear gap on a 38 S&W should n668xceed
inch. On a 357 Magnum, it should be no greater than €rd38 The reagap on a 22 caliber should be no more than Gi0d4.
These dimensions can be readily checked out with feeler gauges.

One simple method for correcting cylinder estthke requires a yoke liner, a ballpeen hammer on which the flat face has bee
polished andrued, plus a hard surface or bench block. After removing the yoke from the cylinder and frame, insert the liner in
yoke. Rest the yoke on the bench block and lightly peen all around the yoke'/abimah from the end of its barrel to stretch it.
Reassemble the yoke and cylinder, check again forsealie and repeat the peening if needed. If you overpeen, the cylinder can bin
If it does, carefully remove material from the peened area of the yoke by rotating it against a file until the bentedb reli

During your precheck, you may have spotted a loose or distorted hammer nose bushing. It can cause light primer hits or no pr
hits at all. So can a damaged hammer nose. If the former is present, return the revolver to the factory. If tlepliatéethe
hammer's nose yourself.

You're not through with causes for misfires just yet. If the cylinder stop remains down and doesn't pop up through iteslot i
frame to engage the notches, the stop's spring might need replacing. On the othestharal; rave to replace and refit the cylinder
stop itself. If so, detail strip the revolver, throw away the old stop and slide a new stop into all the cylinder'samfitahesit which
one is the narrowest. That's the one you'll file the stop to fit.

If the ball of the stop is too thick, file it thinner on the plate side of the revolver. (Looking down on the top strap,lthbewoe
stop's right side.) Stone the edges of the ball and contour it to remove burrs, but do not deform it. Invertritzetballfiame's
cylinder stop slot to check the fit. If it's tight, do no further filing of the stop. Lightly file the frame side of thisaliot(That's the
left side asyou look down at the revolver.)

With the trigger held fully back, the cylinderalid have a slight side play when the stop is engaged in the notches. If it doesn
the ball is too thick and you must carefully, very carefully, thin it down further. If the ball doesn't engage the cyliclies at all,
place the stop in a vise andljaiously file down the adjustment step faue at its top. This will allow the stop to rise higher through
its slot in the frame. Next, install the trigger, then cycle it to see if the stop moves down, up, forward and backwatemngeho
completely leaing the slot. If it does so, file the bevel and the point of the stop. Make one stroke across the point, then file the b
from its bottom to its top to sharpen the point you just dulled up. When the cylinder stop fails to move rearward dahiagktliiie
its recovery surface. A ball that is too long for the slot should be filed on its flat, or front, end. Your ultimate ®ljectiventer the
stop in its frame slot to assure a smooth, f@ay action. Much disassembly and reassembly goes alahgadjusting a cylinder
stop. Get used to it.

Normally, the width of a cylinder stop ball is .20fh. With older guns, the cylinder notches may be worn to a point where no
amount of fitting and adjusting will do. In these cases, give up the thougdplating the cylinder. It's a facteonly job. Ordering
in an oversize stop, whose ball width is .406h, may enable you to complete the repair.

Anatomy of a S&V cylinder stop: (1) recovery surface, (2) point of stt When fitting a sear, concern yourself with two areas: (A) the area tc
(3) bevel, (4) side plate side, (5) ball, (6) adjustment step. to change the bevel, (B) the seat to let out the searulfilothe bevel
at an improper angle, the gun will fail to fire.

Slow/Hesitant Trigger Recovery

One cause for this is a broken or modified rebound spring. "Modified" usually means someone has cut more than twbeoils o
factory's 17coil spring in an attempt to improve the trigger pull. The fix is simple. Replace the spring. Also, some nuuficety
have been attempted on the hammer or the hammer/rebound seat. There are two remedies: replace and realign the retmsund ol
the hammer. To accomplish the first, polish both sides and bottom of a new rebound to avoid drag between it ared thebinar
each side of the tongue at its front to avoid trigger interference and stone the hammer seat- 56 is¢rédges should do it. Do not



drastically alter the height of the seat in the process. It should mike out betweena®b@@B312nch when you're finished. If it is
too high, drag may occur between the hammer tail and the hammer stop. If it is too low, drag can be created against tiledlamme
because the gap between the frame and hammer's face is too small.

Speaking of gaps, there igpkace you need one to prevent ttmmmer from hitting or dragging on the rebound. To see if it exists,
hold the hammer forward and the trigger back. A little play, so little it's called a "wink," should be evident betweek tifettmm
hammer and the frd of the rebound. If it's not there, file the front of the rebound’'s hammer seat and break its upper corner. Bes
contributing to sluggish trigger recovery, this is also a cause of misfires. | decided to cover the matter of reboumisersdhieae
since both are major safety factors in S&W revolvers.

A third cause for poor trigger recovery is trigger binding. This can be corrected by lightly stoning and polishing thiagop of
trigger hook. Finally, here's that cylinder stop again, this time caugiaderence with the trigger hook. Best cure: replace the stop.

Trigger Pull Too Light

You check this out in double action with the cylinder closed. The cause may be a loose strain screw, which you eithar repla
tighten. If it is due to lightmainspring force, replace the spring and the strain screw. If a broken or butchered rebound spring
creating the problem, replace it. Then there are "knuckles," which you can feel by pulling the hammer back to detecs.rfughne
present, you may be abto smooth them out by tightening the strain screw, but replacing the screw and mainspring should elimir
them.

Rough Double Action

Dirt in the lockwork, high pins on the trigger or hammer, cylindergmake, extractor rod runout, a worn sear anthdgt bind
are all possible causes here. Since the first three were discussed earlier, let's focus on the last three. Extraaibisahlieuiooa
bent extractor rod and makes its presence pretty obvious if you open the cylinder and spin it raipédbylifider wobbles during its
rotations, the extractor rod is bent. To straighten it, specialized tooling is recommended. Ever since it became geitebd|ytiae
basic ingredient for all my rod straightening work has been Ron Powers' extracthigrodent tool. The handle supplied with it has
holes at each end. The end with the smaller hole is used to straighten extractor rods. We're going to get into yokeadiitjement
later because it's something that has to be done before yow werk truing an extractor rod. For now, let's proceed under the
assumption that step has been accomplished.

With the cylinder secured in the tool according to Powers' instructions, slip the small hole end of the handle oveRttateod.
the cylinder by handral watch the free end of the handle to determine the highest position it reaches during rotation. Grasp
handle at its free end and press downward. Don't lean on it and don't use the opportunity to pump up your bicepsle? cecch lit
the run outthen press a little more until the handle rotates with minimum, or no, wobble.

The sear, if worn or damaged, will need replacing and refitting. If you don't feel your skills are up to the task, sxadvérea
the factory or an authorized service #nThis is one of those parts that is critical to the revolver's safe operation, and you're aski
for all kinds of trouble you don't need if you undertake fitting one and end up doing it wrong. Material must be remosaddmes
in miniscule degreeswith progress to the desired end checked constantly. It would be an excellent idea to closely examine
hammer/sear assembly on a factbgsh S&W before you ever take a file in hand. Take special notice of the angle at the sea
bottom, where it tneels over the trigger, and how far its lower tip extends out from the hammer body.

All cautions being said, remove the old sear from the hammer by drifting out the sear pirft/yéthch punch. The sear and sear
spring will fall free. Reinstall the sprg and new sear into the hammer and secure the assembly in a padded vise with hammer sur
"A" (see photo) parallel to the vise jaws. The dotted line shown indicates the correct angle on which to file the skeav &rid al
travel easily over the suda of the trigger. This cut is made with a Barret file on a slight bevel while removing a little bit more
material from the sear's lower surface than from its top.

A

To file a sear bevel, hammer surfatk" is parallel to the vise jaw: Two areas of the rebound that may require reworking are (A)
indicated by thesolid line. The dotted line serves as an indication of hammer sea{B) the tongue. Since this one of the major safety factol
proper bevel angle. Check the exact angle against a fdotsty S&W in K, L andN frame revolvers, go easy and check your progress ofte
hammer/sear assembly.

If the lower tip of the sear extends out less from the hammer's body than the one on difertasgar, you have to let out the
sear by filing is seat. As it was with cutting the base of the sear, this is a matter of file a little, try the action and maybedile a li
again.



Once you've done it several times, fitting up a sear right the first time gets easier, but never automatic. Dom tyyptadelf
into believing that it ever will.

Among other things that can cause a cylinder to bind is lead buildup between it and the breech face. The Lewis Leac&iRemov
admirable enemy of lead, gets rid of it with no danger of damage to a revelta@rfzarts. To lead buildup add a burr on the yoke, a
yoke screw that is too tight and a yoke that is out of alignment, to reasons why a cylinder binds. A yoke screw can tightoberl
it's thrown up a burr between the yoke stud and button. Youtoaa a burr. You correct a misaligned yoke with a Brownells yoke
alignment tool and a wooden or plastic wedge.

Remove the cylinder from the yoke and insert the tool inside the yoke's barrel. With the yoke installed in the gursédits clc
position, see if the end of the tool is lined up with the cepitehole in the frame. If the tool is out of line on the haidhe, the yoke
must be lowered. If out of line on the low side, it must be raised. If it's out of line to the frame side, it must beortieypthte side.
And vice versa. To raise the yoke, insert the wedge between it and the lower part of the fraapethedvedge. To lower it, the
wedge is inserted between the yoke and the top strap. To move the yoke to the plate side, leave it in its closed ptagtion and
toward the plate side. To move it to the frame side, open the yoke and tap downwarbaoreitdNever attempt to align the yoke
when the tool is in contact with the cenfen hole and never, never bash it regardless of wtlidttion it is being moved. A few
gentle taps will do it, or... eventually.

To realign a yoke: (A) To move upwardsert the wedge between yoke and frame; (B) To move down, insert the wedge between yoke and top st
(C) To move to left, open the yoke and tap downward, (D) To move right, close the yoke and tap toward the plate siderofTrevgloke
alignment ool, omitted here for clarity, should be in the yoke for support during adjustments, but not in contact with the frame.

Heavy Trigger Pull

This may be caused by ammunition in the cylinder rubbing the frame, dirt under the extractor, lead builduptbethseal and
cylinder, dirt in the lockwork, heavy mainspring force or long ratchets.

Fortunately, everything except long ratchets have already been covered and it's a good thing they have, because |Ibageratche
to be filed with extreme care. If thee overdone, the cylinder stop will be prevented from entering a notch before the hammer is ful
cocked This results in poor or no alignment between the cylinder, barrel and hammer nose.

At Smith & Wesson, all ratchets are cut at the same time withgemious hand tool designed by the factory's assembly workers.
Unfortunately, it has never been made available to anyone who doesn't work on the line, not even to old graduates of the
armorer's school. Equally unfortunate, as clever as the concepianthe tool doesn't cut each and every ratchet to the perfect lengtt
100 percent of the time. The good news is, you'll rarely if ever come across a long ratchet. The bad news is if yoadoyéngre
stringent rules for very cautious use of a Baiitettd bring it into specs. Follow them religiously.

The surest test for a long ratchet is to cock the hammer in single action and pull the trigger. If the hammer faitsanyfajiven
cylinder charge hole, that cylinder has a long ratchet. Withlihege hole of that cylinder at 12 o'clock, place your left hand over the
frame with your thumb on one side of the cylinder and your middle finger on the other. Slowly open the cylinder andipdéyour
finger on the cylinder notch that was under the stygp. The ratchet to be filed will be the one to the right of the chamber directly
under the notch. Mark it with a fefiipp pen and roll the cylinder counterclockwise to give yourself some working room. Next, push th
extractor rod rearward towards theithbpiece, place the middle of the file on the top (pointed area) of the ratchet you're going to c
and be sure the edge of the file is slid under the ratchet above the one to be cut. The file should be positioned @pavtind, reay
sight. Keep the e parallel to the notch you're cutting as you swing its rear edge to almost contact the extractor's arms and leve
point upwards to avoid marking up the extractor collar. Draw the file backwards two stiokes more. Rerun the single
action/hammer figs to fall test and reduce any more necessary filing to a stroke at a time.

There's a rehearsal drill | frequently put myself through to get a feel for filing ratchets before | actually took arféde The
revolver was real, but | sanded a tongue dsgor into the shape of a Barret file and faked every step in the process over and o\
again. All those dry runs had great therapeutic value at reducing the pucker factor when | got around to the real thing, e
recommend them to you.



No Double Action

You can't miss this one because you can't pull the trigger at all. Look to the ammunition first. A frequently reloadpdrlympro
trimmed case may have stretched so much its head is jammed between the cylinder and the frame. A primer may not kie seate
proper depth or may have flowed back due to excessive pressure.

Other causes to consider are the sear, a worn trigger cam, a catching cylinder stop, a bent extractor rod and a nkealigned
Guilty sears, triggers and cylinder stops should be ceglaThe rod and the yoke you can repair as described under the rough doub
action section. However, if the trouble is due to damaged studs in the frame, the repairs are for the factory onlyrgiadinot fo

No Single Action

Take a look at the hammerwsp Has the gun been dropped or hit? If it has, and the spur is bent, it may hit the frame before
trigger bevel drops into the hammer's sirattion cocking notch.

Replace the hammer. Don't try to fix it. This particular malfunction can also be teedorn singleaction cocking notch or a
worn trigger bevel. Replace the hammer, the trigger, or both, as required. If the problem is caused by a bent extractor r
misaligned yoke, you already know what to do about it. If it's attributable to thedigeturning with the cylinder closed, replace the
centerpin spring.

A
[

In clearing up problems with the trigger, the only areas you should put a stone to, aside from burrs you're cleaninige drevéAand (B) the
hook. In doing so, maintain ginal angles.

Rough Extraction

Reasons for this such as bad ammo, a bent extractor rod and dirt, you've already heard about. Additional possibittise are a
extractor rod, a bent or damaged extractor spring, burrs in cylinder charge holes aadrhetdr pins. You can remove burrs with a
precision chamber reamer and bent pins are restricted to factory replacement, so I'll discuss the remaining two.

To tighten a loose extractor rod, first hand tighten it and insert six dummy rounds into thercyilainp the rod in a padded vise
behind its knurled end and turn the cylinder cousteckwise or clockwise, depending on the threads. You don't repair a bent o
damaged extractor spring. You replace it.

Cylinder Doesn't Open or Close Smoothly

There & a long list of probable causes for the cylinder to be a bit stubborn when it's opened or closed. Among them are dirt L
the extractor, ammunition rubbing the frame, primer flow, a loose extractor rod, a bent extractor roehfealigmtnent yoke and
cylinder endshake. Corrective measures for all of those have been covered. Causes not yet covered include a worn bolt, a worr
button, a worn yoke screw, a short or worn center pin, a worn recoil plate firing pin bushing and a looggi¢hembt.

The worn bolt should be replaced, a revolver with a worn recoil plate bushing sent back to the factory and the loggectumb
nut tightened. A worn yoke button can be remedied by replacing or refitting the yoke screw. On older style Smith & Wesson,
screw actually leaves a score mark on the button's inside surface. When one of these is replaced, it must be fittesd Afebllow
installing the screw in the yoke and the yoke in the frame, open and close it slowly a few times. If there's anyybinidiifeg| it.
Remove the yoke and yoke screw. Noting the score marks on the inside of the button will show you where it's bindingtHeseonl
spots by rotating the yoke into your file. If you overfile the button you'll cause cylindesherka, buho sweat. You can correct your
error by putting the yoke on top of a lead babbitt or piece of soft pine and carefully peening down the end of the button.

Since this same peening procedure can be followed to compensate for a worn yoke screw, | wondreixfgaaept to mention
two things. Yoke screws on newer revolvers have a plunger that appleswaild even pressure to the yoke button. When they're



worn, replace them. In cases where the interface between yoke screw, regardless of style, andrealtpsiappy, replace the
screw with an oversize one. These are available from S&W and can be employed as a cure forslokkeeasl well.

The center pin that runs through the middle of the cylinder serves multiple purposes. It is the axis upohentytinder
revolves, the means of extracting spent shells from charging holes and the means by which the cylinder is lockedrmecathevéra
points: the bolt at the rear of the cylinder and the locking bolt which is pinned into the barrel lug. WHwha worn center pin
fails to make these engagements, the pin must be replaced. Most center pins start out life on the long side, whichtalsukuogve
and must be fitted to the revolver. To do this, assemble the center pin, center pin gfadtprespring, extractor rod and extractor
rod collar to the cylinder/extractor and hand tighten. Use @fided punch to depress the extractor end of the center pin flush witt
the extractor's collar and take a look at the knurled end of the extradtdf the center pin protrudes, mark the amount of its excess,
disassemble, and carefully grind off the excess. The objective is to achieve a flush fit between the pin, the extraatat twlend
of the extractor rod when the pin is depressed.

Timing

Improper timing is a way of saying something's wrong because the cylinder fails to index as it should. Another, "DCU," me
"doesn't carry up."

At times, this is caused by cylinder cramping, which can be cleared up by deburring or realigning straaiteening an
extractor rod or replacing a center pin. This assumes, of course, that one of them is the source of the pain. A wornmattichtt
could be the problem.

Installing a hand thicker than the factory original can usually make up tleeetifie, but putting one in may require you to open
the hand's slot in the frame by filing it. Hands in a new gun will mike out to betweeni@d8nd 0.098nch. Oversize hands will
be between 0.09Bch and 0.094nch.

A worn hand, on the other handtem creates a DCU problem on all charging holes. If it is worn enough, the cylinder won't rotat
at all but before you get into replacing it, see if the hand torsion spring is broken. If you're not lucky, it won't be.

A replacement hand should mike out"aew gun” dimensions and the first thing to do is install it in the trigger. Lock that
assembly in a padded vise, deburr the high side of the hand with two light strokes with a stoneindtat tiee trigger, rebound,
rebound spring, hammer, hammeodk and mainspring in the frame. With the hammer down, check to see if the hand protrud
beyond the face of its slot. If it does, remove the trigger from the frame and carefully file or stone the end of thenamdildbis
even with the slot's botto.

Push Off

You should check for this from the ggbd by cocking the hammer to its singletion position, taking your finger off the trigger
and putting no more than 6 pounds of forward pressure on the hammer spur. If the hammer falls, that's puskdoffyca
worn/broken trigger bevel or a chipped/broken cocking notch on the hammer.

You never do anything to a hammer except replace it. Any repairs you make for push off must be performed on the tagger. |
broken bevel, the repair is replacement:. &avorn one, place the trigger on a bench, bevel end up and to the right, and hold it firm
in place. Place one end of drch square stone on the bench, lower the stone into contact with the bevel and, using the bench sur
to keep your strokes trugjve the bevel eight or 10 light ones to sharpen it. Reassemble the gun, check for push off and repeat
stoningd four or five strokes maximurd if necessary.

Spitting Lead

This is a common complaint with both common and uncommon causes. Amaranth®n causes are lead buildup on the breech
face and all things that prevent correct cylinder/barrel alignment, including a worn cylinder stop, yoke out of alighimset ecd
shake, and yoke erghake. Among those not yet discussed are a worn cyliraleh and a worn forcing cone.

Worn cylinder notches can be remedied by fitting the gun with an oversize cylinder stop or sending it back to the faatemy for
cylinder. | strongly suggest you choose the latter course in cases where all the cyliobes aren't worn to similar degrees. Though
fitting an oversize cylinder stop differs little from fitting a normal one, making a perfect marriage between it andrsikedive
notches is masochistic, if not impossible. The factory would also prefewtimatforcing cones be strictly their business as well but
unless the cone is a pitted, ragged shambles, anything they can do you can do. However, the job calls for some hiad hasling t
been made specifically for the purpose. It is used without remdte barrel from the frame. A rod to which you attach a facing
cutter is slipped into the barrel . A centering cone and handle are then fitted to the rod's free end. A few light to@ck pidssure
exerted trues the breech. Notice | said light $uBhaving off too much material can increase the gap between the cylinder and tf
breech to a N@so dimension, which can only be corrected by setting the barrel back.

After truing, replace the facing cutter with a chamfering cutter to reform the conm, Agay does it. Though these chamfering
cutters do a clean, chatigee job, a prime finish is secured by replacing the one you've used with a brass lap machined to the s
angle as the cutter and some fine abrasive.

Lifetime warranty or no lifetime waanty, it's quite likely a great deal of the revolver work you do will be done on Smith &
Wessons. Since it is likely you'll never attend the factory's armorer's school or work on the assembly line, some edditrgnein
do you no harm. | recommerntiree books to continue your education: The S&W RevodveWSP Publishers, P.O. Box 1966,
Tustin, CA 92681; Firearms Assembly/Disassembly, Part Il Revolvers, Revised EdlitibiBl Books, Inc., 4092 Commercial
Avenue, Northbrook, IL 60062; Brownells Catal@&yownells, Inc., 200 South Front Street, Montezuma, 1A 50171.

Inside The Kahr K9

Field-stripping is adar as the factoryvants anyone to gwaith this minF9mm, but here'the story on how tavork it.



By Chick Blood

The K9 is e smadles! pistol
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THE KAHR K9, produced by Nework-based Kahr Arms, is a pistol you've likely not come across before, but because it feature:
number of proprietary designs that allow it to feed and shoot 9mm ammo (and may soon be able to digest +P and +P+ load:
handgun only slightly bigger thaa standard 380, it's worth taking a look inside it to see how it works.

The K9 pistol, a recoibperated and mechanically locked John M. Browsstyge gun, has a number of patentable features and a
simple design that allow it shoot 9mm ammo in a compaatte, but the 1(9 isn't a edbwn version of an existing pistol. Every part
was made from scratch to create the smallest 9mm autoloader available, and the highly coropace package uses no alloys or
plastics to achieve its light weight. It measui6 inches from the front of its slide to the back of its receiver, and stands 4.4 inche
high. Its barrel is 3.5 inches in length, and it has a magazine capacity of seven rounds. It is fashioned all from twdhamckis
trigger cocked and doublet#on only. The striker is automatically held under partial tension after each round and is fully secured b
passive firingpin block until the trigger is fully depressed

The Kahr's uncommon safety/shooting features are one of the things that makth iexemining. When you rack back and
release the slide of a K9, it only seaticks the pistol. When you start pulling the trigger rearward, it contacts a protrusion on th
cocking cam which lifts the firingin block. Simultaneous with this action, the kiog cam pulls the striker back from half to full
cock and puts it under maximum spring tension. Completing the trigger pull allows the cocking cam to release the sthikisr, whi
now free to move forward and fire the chambered round. During recoil, @irathe slide rails disengages the trigger bar from the
cocking cam, allowing the cam to reset itself and reactivating the firing pin block.

There is no conventional, externally located safety lever on the K9. Due to its design, it simply cannotunéilfsad unless the
trigger is pulled completely to the rear. However, the function of its firing pin block should be checked before the fpistaisied
and regularly thereafter. If you encounter a K9, you should first check its function withda@®land the barrel out. To begin, draw
the striker back manually aboy4tinch and ease it fully forward. As long as the firing pin doesn't project beyond the breech face
the slide, the pistol is working properly. If it does protrude, you've eittedetally depressed the firing pin block while running the
test or the pistol must be returned to the factory for repair.

The sights are unconventional, too. At first glance, both front and rear sights appear toddudtftble, but this is only trder
the rear sight. By loosening the rear sight set screw, you can drift the rear sight in either direction. However, teeydts drift the
front sight without wrecking it. Sooner or later though, some K9 owner who hasn't digested his owner'sshganiglto try a front
sight adjustment and bring his banged up pistol in for you to fix.

To accomplish this, remove the slide, barrel, recoil spring, and guide. Turn the slide upside down and locate theitittidehole
the top of the slide near itsofnt. Inside the hole is the sprithgaded frortsight pin. By depressing the pin with a small punch, the
front sight can be slid out of its channel and replaced. | suggest you start the sight out, then turn the slide rigabdidapupne
hand over itbefore pushing the sight out the rest of the way. A really tiny spring puts pressure on the sight's pin, and if it takes
you're never going to see it again. To install a new front sight, start the sight in its channel, insert the pin amd) thel sf@press
both until the sight is in far enough to capture the spring. Once it has, you can concentrate on centering it.



Field stripping is as far as the factory wants anyone to go in disassembling the K9, and Kahr will void the warrantig diangaged or
malfunctions due to improper reassembly.

Other Kahr Tricks

To field strip and reassemble the K9, remove its magazine and make sure the gun is empty by visually checking the cha
Draw the slide back so its relief cut is aligned with the slide lock pin. Push or tap the pin out from right to left ahd ekike
forward under recoil spring tension. Pull the trigger to release the striker, then push the slide further forward pashghearn.

You can now relax pressure on the trigger and remove the slide. Push the rear of the recoil spring guide sVigtatlyvifr your
thumb and lift it clear of the recoil lug while keeping control of the recoil spring. Carefully lift up the back end intigeasd guide
and remove them to the rear. Grasp the barrel by its recoil lug, push it slightly forward, thed pfill it rearward out of the slide.
You reassemble the K9 in reverse order, but with a few caveats.
1. The trigger should not be depressed.
2. Before remarrying the slide to the frame, make sure the rgwioié rod and spring are parallel to the slide iaild not off to
one side or the other.
3. Make sure the smaller end of the recoil spring is against the flange of the spring's guide.
4. You may have to depress the ejector at the rear of the frame to allow the slide to slip on. If the slide doesn't gmsinoothly
the frame, don't force it. Go back over the reassembly steps to see if you missed anything. Trying to overpower a stubbo
K9 slide can damage the pistol and void the warranty.

This inverted view of the Kahr's slide clearly shows the slide batd, @tiker assembly and safety.
Detail Stripping The Slide

To detail strip the slide, turn the slide upside down and insert a small tool in the notch on the underside of thekllate.ba
Slip the tool in between the plate and the rear ofthker spring guide. Push the guide forward to compress the spring and clear th
guide from its recess in the plate. Leave the tool in place to hold the guide forward.

The right rear of the slide has a segitcular cut in it about halfway up. The extracs rear pin rides in that cut. You'll hate
reach in there with a very small jeweler's screwdriver to depress the extractor pin, then start the back plate ug@aadttba top
of the slide. Once you have it started, cover the plate with yaurtitbefore removing the jeweler's screwdriver and the tool you used
to compress the striker spring guide. Make very certain to keep that back plate under control. The extractor and rsfyskarespri
very strong, and if they get away from you, you mayemdind them again. Besides, either one of those springs can put a nasty del
in your face, not to mention the danger they represent to your eyes.

As you look down on the slide, the safety is located a little forward of the back plate's slot. Deprastyrend slide out the
striker by pulling rearward on its tang. Tilt the rear of the slide down and tap it on the bench to remove the extraetal'pifg
spring, and rear pin. If they don't fall out, depress the safety again and give the slide rapotiiéwo as before. Turn the slide right
side up, rap it against the bench one more time, and the safety will fall free.

If the parts that are supposed to come out as a result of all this rapping don't come out, it probably means you havésa K9 f
long overdue for a good cleaning.



This drawing from the K9 patent papers gives you a better idea of how the trigger spring is positioned. You'll needaokpeicieh may be
manufactured from a small, slbead screwdriver, to get the spring segtexperly.

Detail Stripping The Frame

To detail strip the frame, take the K9's grips off and remove the trigagespring by reaching under it with a dental pick and
carefully freeing it from its position in the frame. The trigger is retained by ehptrdtifts left to right and is removed downward to
either side of the trigger guard. The trigger spring and trigger spacer will probably free up when the trigger pin audrifzémey
don't, now is the time to lift them clear of the trigger bar. Nexnove the bar rearward from the right side of the frame.

At this writing, the ejector is not an integral part of the frame's back, which is not an integral part of the K9's fyamenust
remove the ejector, pry it upward from its two dowel pinslevbiing extremely careful not to bend it. When and if the K9 ejector
will become one with the frame's back | can't say, so if you have any doubts at all, either leave it alone or call Kahr.

By the same token, the frame's back may one day become part of the frame. Right now, it isn't. It is held in by two pins.
forward one is the cockingam pivot pin, the one to the rear is the frame back pin. They are both tapered and must be dighgn out
to left. Once they are, the cocking cam, cocking cam spring, and frame back will drop free.

The magazine catch comes apart and goes together like a M1911. In fact, the K9's locking pin and spring interchange v
M1911's.

The cocking cam has a srhhble on one side. The end of the cocking cam spring must be inserted into that hole. If it isn't, y
won't be able to get the gun back together without damaging the spring. The shorter of the two pins you removed tafmessthe f
back is the cockingam's pivot pin. When you've positioned the cam for reassembly, you'll have to maneuver it a bit by lifting it up
you can push the pin through. Since the pin came out right to left, remember to put it back in from left to right. Thersaner i
theframe back pin.

To reinstall the trigger, insert it up through the trigger guard and position it in the frame. You'll have to hold ithilees@uv
insert the trigger bar boss through the frame and into its hole in the trigger. Next, install ontaéetyigfer bar spring under the end
of the trigger bar, the other leg into its slot in the frame and hold everything in placeatigalging the right grip. Don't expect this
step, or the one that follows, to be easy on your first attempt. They botbotaleepractice.

In thistop view of the receiver, you can see the installed cocking cam on the right side, about an inch forward of the frame back.
More Reassembly Tips
Before moving on, you will need a special tool, which you can make from a #atatlade screwdriver.

Grind or file a radius in the screwdriver's blade that matches the radius of the trigger spacer. Secure the frame iwviaegpadde
and, working from the top, insert the trigger spring over the spacer and into its position dgghe Trhe accompanying patent
papers drawings provide a reference to show you exactly how the spring is to be seated. Now press down on the spacer to lin
and insert the trigger pin.

The safety is reinstalled before the extractor assembly andrhelade by the extractor assembly and the striker. When you install
that front extractor pin, its beveled end must face away from the slide's right side.

Final Note



The K9 comes with a warranty the manufacturer will void if anyone dismantles the gurdlibgdfieldstripping stage, or either
damages it or causes it to malfunction due to improper reassembly. Though the parts list in the owner's manual camigssio ast
indicate a restricted part, the only one openly offered is a recoil spring, whaafid be replaced every 3000 rounds. This, the
manuals says, is "to assure reliable function and maintain the warranty of the K9." Guess you can't be too careful these days

o s KAHR K9 AUTOLOADING PISTOL
2 Barrel

3 Slide
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Smoothing RugerSingle-Action Revolvers

Smoothing thections is one watp make singlection shooters happy. We look her&ager revolvers.
By Thomas JStuntebeck

The Ruger threscrewaction revolver is close to the old Colt in terms of action and trigger. The newectew actions are a bit more
complicated.



The threescrew action and firing mechanism components, fully disassembled. Theathegeactions are easier to work and produce better actions
for the effort than do the twscrew mechanisms.

I'VE BEEN INVOLVED in one form or other of the shooting gasiace the summer of 1948. That may not remove me from the
"Johnnycomelately" category where many of our numbers are concerned, but it's been long enough to allow me to form a few re
definite opinions and conclusions. Among them is one that saysirsp@bhould be a pleasure, not a chore! Another says | do not
crave a great deal of satifflicted pain!

For those who choose to fight a gun for every shot, or feel that having the heck beat out of them with every pull gértie drig
validation of th&@ manhood, what | have to say will be of no interest. For those who believe almost any gun's action can be better
what comes out of the box, | may have some useful advice.

The fact that | do not reload to the "red line" is not meant as an indicoh#rdse who need to load hot. | tailor my ammunition
to what the gun will shoot best and to what | can tolerate for an extended period of time. I've seen many cases oftigoetibat fa
coming off our local range from an afternoon of doing 100 rounds of #te "good stuff." Many of these cases were as much the
result of fighting a gun with a lawydriendly action as the result of the earthshaking loads that had been fired. Here, we will attem
to alleviate at least one part of that problem.

Among all te action types, probably the leastcussed, in éechnical sense, is the singletion revolver. Generally speaking,
they are the strongest of the action types, albeit the slowest to load and unload. They do not cock themselves, ad hioéy @o n
large quantity of ammunition, either. But they é@reor can bed extremely accurate at some awesome distances, and are the gun «
choice for many silhouette shooters and handgun hunters.

| suppose we've all heard it said that an action wouldn't be sorstifavy if it wasn't necessary. In 1873, when the Colt Single
Action Army revolver made its debut, the priming used at the time may have dictated the stiff springs found on mostesfdhasol
0 as well as theimoderncounterparts. However, the tecthogy used in making primers today pretty well negates the need for those
extremes of hammer impact. For lack of a better way to put it, today's primers are softer, the priming compounds irhtiten are
and more consistent, and good ignition requiresicimably less striking force.

In this article, we will deal only with the Ruger actions. Although its looks tend to say "cowboy gumpiatsisdon't, so | feel it
better to deal with the Ruger as a separate entity from the Colt amtbdsrnclones.(The legendary Colt SAA is discussed
elsewhere in this book.)

The threescrew Ruger is close to the old Colt in that it has the thos#tion hammer and a trigger of much the same style. The
two-screw (or twepin) models made today are just a tad more plimated and have additional parts. The engineering that
accomplished this was masterful, though I'm sorry that any change was necessary. This is a shame because, in my agdarion, th
model was more easily worked and produced a better action forfoine ef

And so, with personal philosophies out of the way, we can begin to examine the whys and wherefores of what some migh
gilding a lily. Smoothing an action does not always mean lightening it, but, in most cases, it is difficult to gain afeshevtn
when polished parts are under an excess of spring tension.

What's excessive? In my view, excessive is any amount beyond what is required to allow a part to function safely and properl
Today, that leaves a lot of room to run. | am not talking abailding a hair trigger, just actions that don't require all the strength of
Samson to be cocked and fired. What you get is strictly up to your good judgment.

When the primary work is done, the Ruger single action revolver can be taken to weighte tinabbedievably light, yet still
function reliably. And note that many new shooters come along faster if they don't have to fight a stiff action, thottgiol secfar
as to recommend a very light action for use by a novice shooter.

Disassembly and reamsbly for the oldiimers among us will be routine, and for those unfamiliar with this action type, | would
suggest getting one of the NRA books on firearms assemblies or any of the series of Assembly/Disassembly books put out b
Books, Inc. If you intad to do any amount of work on guns, they are invaluable. | have to admit to falling back on mine f
something new to me, or something | have forgotten over the years. In any case, don't be in a hurry.

Since the object of all this is to create an actiwet bperates smoother, we need to create smeopigeating parts, especially
those that rub on each other in their functioning. It's the combination of rough, or at least unpolished, surfaces ttireagttiout
that contributes to the gritty feel of mamechanisms. What we can do in a few minutes with stones, emery paper, and-gpeadh
buffing wheel or hand grinder would take many years of use to reproduce. Even then, an action likely would not reach the
degree of smoothness before one orevarts break or wear out.

On either type of action, smooth out the sides of the hammer and trigger with an India stone, followed by fine emeey on a
Concentrate on the areas around the pin holes of these parts.

Next, smooth out the front and rear edgf the arm that protrudes from the rear of the cylinder stop. Do just enough to remo
any irregularities on the part, and burnish the areas with an Arkansas stone before polishing on a rouge wheel. Alsobpttish t
where the spring and plungerntact.



Remove the irregularities on the front and rear of the hand with a fine file. Remove just a bit more from the front beloer the
tooth and blend into it before finishing it out with an India stone, front and rear, and polishing on thevmeegeDon't change the
dimensions of the top of the hand unless absolutely necessary.

Polish the cylinder pin except for the part that shows in the front of the frame. Burnish the front cylinder bearing@ad6@si
degree chamfering tool, bevel therit of the pin hole. Burnish the face of the cylinder ratchet with fine emery paper and thorough
wash both parts. (Note: In rare instances | have used very fine red rouge in oil to lap these two parts together. féfhiletIdmiag
it this way as thevear on each part can get away from you too easily, it works in a pinch.)

When dry, relubricate and mount them in the stripped frame. Spin the cylinder to insureumffieg rotation. | usually spin the
cylinder to a very high speed with compressedaadl let it slow down by itself while | watch for any "stuttering" in the rotation
pattern.

In the twascrew action, the transfer bar is the most obvious of those new parts. It should be smoothed out with emery paper ¢
front, back, and the side opptesits pivot pin, then polished on the rouge wheel.

The transfer bar rides on the extended arm on the trigger. The bearing point on that arm should also be India stormed, buri
with emery, and touched to the rouge wheel. A slight countersink on tleissilbtlear any small burrs away and leave a small lube
reservoir as well.

Left & The first place to start is to polish the face of the hammer hi Rightd The rear of the trigger benedte sear area must be polished
and hammer toe. This applies to old or new Ruger actions. well.

The back of the trigger below the sear contact should also be cleaned up and polished. This is where the hammer toe
contact and cams the trigger into cocked position. The toe of the hammer should pddigheal, but avoid any serious amount of
wear on the engagement area.

Reducing the depth of the cock notch on either action type is, in my judgment, unnecessary, and in most cases, iflthevised.
trigger still feels gritty, polish the face of the &awotch and the mating area of the trigger and try it again. Use an Arkansas stone f
this work.

Although chamfering the ends of the pin holes of the working parts may not be totally necessary, it will clean up anyrminor b
or roughness in these areawl, as with the transfer bar arm on the trigger, provide a small reservoir for lubricant.

Having deburred, smoothed, and polished the major moving parts of these actions, it's time to reduce some of the @piomg tens
them to insure reduced wear andrizased ease of operation.

The early thresscrew actions had a spring with coils that wrapped around the cyBtmepin, with arms that hooked over the
stop and into the inside wall of the frame. Spring weight on this part can be relieved by camr@gghhehooks over the stop back
off the stop, while the parts are in place. When finished, the stop should rest firmly against the top of the frame mextesswitat
position the frame is held, and should present noticeably less resistance tpifasgeire. Keep in mind that this part has to hold the
cylinder in line with the barrel with some potentially powerful loads being fired from it.

This system was changed to a simple spring and plunger, and remains so in-seeetwactions built today.oftsh the hollow
plunger on the rouge wheel and trim back the spring until the conditions described above are in effect. | feel thessdiwespaoe
best done in stages and matched to the overall feel you are trying to create.

Polish the hand plungenadhe rouge wheel and, with the major parts in the frame, put the spring and plunger into the frame &
cock the hammer. The hand should be fully forward and resting on the cylinder ratchet. Cut off all the spring maten#iuthes p
from the frame exept one full coil, making sure the plunger is resting solidly on the hand. The hand must make solid contact with
ratchet from the beginning movement until the hammer is in thedalked position.

On the early frame, the trigger spring and plungeriratbe grip frame at the rear of the trigggrard opening. Polish the plunger
and grind off the coils at the rear of the spring until you have reached the weight or feel you want. This might alsal biene ¢o
fit up a trigger stop, if this is desteReplace the plunger with one of your own manufacture that has a longer tail on it to bottom o
in the spring well. This is another "cut and try" operation, but the feel of the finished trigger is worth the effort ldnaiddou
significantly to your firal shooting enjoyment.

Above left: Polish the rear of the hand and the front below the Ic Above right: The head of the hammer strut should be polished.
tooth. Don't change the dimensions of the top. should also deburr and polish the shankha& hammer strut that run
through the hammer spring and seat/retainer.



Unfortunately, the same thing cannot be done to thestwew action, because the trigger needs to go as far back as it can t
ensure that the transfer bar is covering the headedirihg pin. | suppose the top of the transfer bar could be lengthened, but I'm no
sure it would be worth the effort.

The trigger spring in the twscrew frame can be worked in two areas. Start by bending the two rear legs up until they are alm
touching the top of the hammer spring when they are rehooked on their retaining pin, with the hammer and spring in the nest pos
| then remove and polish the loop on the bottom where it contacts the trigger. | also bevel and polish the area onietedghe
springs rest. If any further reduction in weight is desired, carefully pry up on the looped end with the spring instedlgdprframe.

This is another of those beiahdtry operations until you have a feel that is satisfactory. The firggeriweight will be determined
by the combination of this spring and the hammer spring working together.

Highly polish the head of the hamragpring strut. Then bevel and polish the shank that runs through the spring and the spril
seat.

Drive out thehammesplunger retaining pin and remove the plunger and spring. This piece actuates the cylinder latch and does
need all the spring tension it has, out of the box. Chase osptimg well with an appropriately sized drill. Older guns may have rust
ard crud in there, and the newer ones may have burrs or metal chips left by the manufacturer. Clean up or replace rustg spring
trim them down to a point where the area on the plunger just above the pin relief barely shows in the retaining haspwiith th
place. Polish the sides and end of the plunger, but do not reduce its overall length. Oil the plunger hole and reagsantshite tthe
hammer.

Wash all the parts to get rid of any rouge or carborundum dust that might cause unwanted wedrwffioil, this is just like
lapping compound.) Relube all parts, especially the pivot points and spring cavities. Finally, reassemble the gun.tibry &mel ac
weigh the trigger to see if anything needs to be done to the hammer spring.

You will no daubt notice a much freeunning action for your efforts. Some shooters, though they are in the minority, like the fee
enough to leave the hammer with its original tension. As a matter of form, | square up the ends of the hammer spriefgpyand th
reduce lhe length by about one full coil.

| polish the hammer spring on a straw rouge wheel as it spins on a steel mandrel to burnish the inside of the coggas well
further reductions of weight and size are up to you. Keep in mind who will be using thadytiregourpose for which it will be used
as well as the fact that the tveorew model will need to be a bit heavier in its final form because of the transfer bar.

o
If the loading gate on the revolver is a "nail breaker," break the corner of the twanfiiggmlish it along with the flats on the gate's pivot pin.

Conclusion

The procedures discussed here can be taken to almost any safe degree, or to any point just before a part will cease to fi
properly. You can go from a smoethut job for thenovice to the radically light one for the shootist. Again, be sure of the expertise of
the ultimate owner. By all means, check out the firearm for the proper functioning of all safety features before yotoditernpt

No matter to what degree you ubese techniques, | believe you will be creating a better item that will last longer because of tl
lack of friction and tension on the parts. It will be an item that will be a pledsuret a choré to shoot, and something you can be
proud of. You ardasically doing the work the factory custom shop would do, if you could just get them to do it.

Fitting 1911 Slides and Frames

You can accurize a 1911 pistol forever, and it will still be a waste of time unless the barrel locks up the same weaeeianets a

way to be sure that happens.

By Chick Blood




Priorto fitting, this Essex frame/Colt slide mutation was strictly an 8 ring shooter despite a match barrel, trigger job, iBpeupu@rt a few other
addons. After slide fitting, it benched soonsecutive fiveshot groups in the Xing at 25 yards .

You'll need some specialized tooling designed for framrgide fitting. Top to bottom and left to right are a set of frame rail bars, a magediine
filler, slide micrometer, slide spreaders, frame side plates and dial calipers, all available from Brownells.

ANY ACCURACY JOB on a Model 1911 or its variants is a waste of time unless the slide is properly fitted to the receivat. With
this stepand pretty much regardless of what else is done, the barrel can't lock up with the mechanical repeatability required to m:
the pistol truly competitive.

The special tooling required for an operation like this isn't cheap but is necessary to perjobmAimeong the things you'll need
are an indicator reference plate or slidé micrometer, a depth indicator, a pair of frame plates, a-ghiflepreader, a magazhveell
insert, a micrometer or dial calipers, and a set of ten preaigmumd gaugindars for forming receiver rails. An exception to the
expensive items, but just as necessary, ioante ballpeen hammer with a highly polished face. It should not be used for anythin
but slide fitting.

If you were working with a boxful of slides and edeers, you could begin by picking through them to find a pair that already
make a good marriag® that is, they have minimal horizontal anertical play. However, I'm going to assume you're not part of a
military marksmanship unit where such abundangghiréxist and are limited to-tgorking the pistol you have on hand.

To get started, strip the receiver completely except for the plunger tube and stock screw bushings. Using a smooémanill file
stones, remove all the finish on the outer edges of tteearsd set the receiver aside. Go easy here and maintain parallel between tl
rails on both sides of the frame. | check progress frequently with a dial caliper from front to rear while spanning the rails

The initial step in removing vertical play frometislide is to remove all irregularities from its bottom edges. If you're lucky, you
need nothing more than a medium stone, followed by a fine one. If you're less than lucky, truing with a smooth file mdgdoe ne
first. If the slide is very hard, you'lldve to rely on a milling machine and carbide end mill for your initial passes. Those passes shol
be extremely light.

Once the bottom edges have been trued to the point where they appear parallel with-thi skidg, polish them. In their newly
finished state, they become the basis for adjustment of the frame rails as well as being primary bearing surfaces.

The indicator plate mentioned earlier is now inserted between the rail slots from the rear of the slide to the recaoitisplring

The fit mustbe snug to ensure accurate slidé# measurement. These are taken by running a depth indicator the length of the pla
with the indicator's shoulders resting on the bottom of the shidg.irregularities must be stoned out, polished andhecked until
you have slide bottom edges and rail slots that are perfectly parallel with each other. Only then will a measuremenaibf slide
thickness (depth) be precise.

You can fabricate an indicator plate if you have basic machining skills. The plate shoulleeofrsteel and be drilled and
tapped over the breech block area so at least two set screws can elevate it flush with the underside of the top ¢ linke saifare
ground true. Aside from having to make one, or having one made for you, a referemtieator plate can pose problems.

If the sliderail undersurfaces aren't true, and the indicator is elevated up against them, any measurement made will b
accordingly. To avoid this, | use a slide rail micrometer to determine depth. It's a specisizeprecise tool made by Starrett. | take
measurements evebg-inch along the length of both rails. If there is more than 6.6®8.003inch of variation in thickness along
the length of either rail, | smoofiie or stone the high spots.

The importace of sliderail thickness can't be overstated since this determines how far the frame rails must be lowered.
example, if rail depth measures 0.1ihéh, you have to lower the rails about 0.4fi&h. The extra 0.08Ihch is for clearance, but as
little as 0.0008nch shouldn't create a problem.

Now place the trued, polished and measured slide in a padded vise. Position it vertically, about 3 inches backiroztedrel.
Working upward, squeeze the slide kinth increments without using excessp@ssure. Reposition the slide in the vise aft of the
ejection port and squeeze again. (I seldom apply pressure in the port area. The slide is weakest there and can éasiist comck i
hamhanded.) Apply fine lapping compound to the rails, matelitle ® the receiver, and work it back and forth. The fit can be snug,
but not to a point that you can't move the slide by hand. There should be no binding. If there is, locate it and séocauseRinse
all lapping compound off with solvent,-reatk the slide fully to the receiver, and check for movement by torquing the assembly in th
opposite, eadb-west directionlf necessary, repeat the squeezing/lapping procedure until horizontal play is minimized without al
binding. If you go too far witlthe squeezing, and escape cracking the slide, you can widen the slide with a wooden wedge or a s
spreaders like those shown in the accompanying photo.

With horizontal play out of the picture for the moment, mount the protective plates on both $ldefafe, insert the magazine
well filler, and secure the assembly in a padded vise. Use a smooth mill file and stone to remove any burrs from theesitoP
stone the forward section of the top of the receiver; round the rail ends and the¢ fhemvays below the rails slightly.

Select the gauging bar required to lower the frame rails to the predetermined depth and insert it into the rail slatutJsing
polished hammer, tap do not basid straight down on the rails eve&yinch fore and afof the magazine well. Lowering the rails



adjacent to the well, the frame's weakest point, will do little or nothing to improve performance. After swaging dowa tme rai
time, check the uniformity of your work with the gauge bar. If tolerances aresett the bar at the point or points affected and tap
once or twice more. Note that in the lowering process, the rails will spread and serve to reduce side play further.

Relieve the rail edges to remove any burrs or high spots, lap the receiver andesdiddnyoth with solvent, and check for vertical
movement. This is done with the slide in its battery position. Grab it at the muzzle end and wiggle it up and dowis tbtherech
vertical play, go back to the gauging bars, tapping, lapping, cleaniohghecking the results again.

When you think you've got everything just right, it might not mean your job is done. Occasionally, a slide gets lowerddiso mu
creates a whole new set of problems.

The slide could be rubbing the receiver in the regmiing plug area. You can correct this with emery cloth wrapped around a
dowel to remove metal from the receiver. Another problem could be that the disconnector is now too long and is rubliitngithe bc
of the breech block. To correct this situation, shottee disconnector by rounding off and polishing the flat at its top. Insufficient
room between the frame and slide for the barrel can be fixed by usingrainadffile to deepen the barrel bed until the barrel fits in
with the slide in battery.

Finally, brightly polishd do not grind, file or stond all slide and frame rail surfaces you worked on. A properly fit slide should
move smoothly of its own weight when the receiver is tilted up. Also, it should have no vertical or horizontal play infex6€4s
inch. If you achieve that kind of fitting on your first try, you have done a lot better than | did on mine.

A final reminder on fitting. The barrel, barrel link and disconnector, each critical to the safe functioning of a M1, are
affected by tb fitting process. So are hammers and sears, especially those that have been reworked. Always, | repeat;falevays te
the pistol before considering the job to be done. When you proof the gun, don't start off with a magazine full of haclbatheS
live round on top of a couple of dummies for the first few strings, then work your way up to nothing but full loadsettsveay to
avoid the hazards of a 45 that decides to go full &utbe least of which would be damage to your ego.

Mounting Handgun Scopes
Handgun hunting ia populampastime thesdaysd and it's ndonger consideretiad taste to havestope on your gurHere are

some tipfor mounting them.
By Chip Todd

WEAVER STYLE
\ ¥

AUTO-PISTOL —/

SIDE MOUNT

BAYONET TYPE
MOUNT

BARREL CLAMP
MOUNTS

REVOLVER —~
TOPSTRAP MOUNT

It's no longer considered bad taste to scope your handgun, amghther of mounts available is growing. These are some of the more popular.

THERE WAS A TIME when it was considered either wimpy or pretentious to put a scope on a handgun. Now that hand
hunting has become a more widely embraced form of taking gants, tlealonger the case. There has been a steady upswing ir
requests for gunsmiths to install scopes on handguns, fromtdargerevolvers through supautos and specialty guns such as the
Contender and X00.

| find that gun owners who would not hesitab install a scope on their own hunting rifles ask for help to get handgun scope
installed and borsighted. Boresighting can be tricky with some types of handgun mounting systems, and many shooters ¢
intimidated by the unknown.

If you have alreadyedected the type of mount you want, you have a head start on the job. If not, try to choose the sturdiest typ
mounting system available for that handgun. It never hurts to be overly rigid; only insufficiently so. Take into consitteratio
direction hat the handgun will recoil, and select a design which counteracts that expected action. | have had to add a small bra:
to the bottom of several mounts with heavy scopes to eliminate bending of the mount's base under heavy recoil. Theiexis no
part which will cover all contingencies, so think through what the effects from recoil will be, and determine if the idwartdie
that action adequately. Remember, an object at rest will stay at rest until a force acts upon it to change thmsistatd stope will



want to remain in the particular space it occupies, and will resist any force trying to put it into motion. This mehagthawill be
recoiling upward and rearward, which makes the scope act as if something has hit it downwaine frear.

There are many different types of scope mounts for handguns, so I'll simply explain several of the more frequently dncoun
ones:

Weaver Type.The Weavettype mount is a positive dovetail extrusion, with grooves cut laterally to accommbdateoss screws
which clamp it down and take the brunt of the recoil force. The Weaver and some of its clones have rings of sheet metal al
extruded ring base. Tasco has improved this witkcdi metal rings which are both attractive and functional.

Bayonet Type.This is the design the more expensive mounts use, and is usually considered the strongest and most secure. The
bottom is shaped like an upright truncated cone with flats on two sides. It is inserted into a hole in the base intiiah Isus
turned 90 degrees. The scope is installed by placing it 90 degrees from the bore axis, sticking the ring's cone irgchthle, earsk
rotating the scope 90 degrees.

Sometimes only the front ring is the bayonet type, and the rear one hasgeacrews on both sides of the rear ring. On other
sets, both rings are bayonet, and the scope is added only after the rings are secured to the base.

Conetrol System.In my opinion, the Conetrol scogrounting rings are the best looking and the masastlined of all the rings on

the market. They're not found on the discount rack -dfagt, but for sheer beauty and function, they cannot be matched. The
machining on these rings is probably a nightmare for a production line foreman, and | suspeetythatritt turned out in large
numbers.

B-Square Mounts.B-Square makes mounts that aren't intended to be aesthetically pleasing, but are designed to be simple and s
They're made of strap material and are vertically oriented shi#tped radii to holdoth the barrel and the scope entrapped between
the two sides. They aren't particularly cheap, but they're functional, as are most mounts that clamp onto the barrtiei®ne of
advantages is that they are both mount base and rings in one, savingt thieacegparate base. Another advantage is that they are
very rugged and secure.

The other clamyon type of mount uses the topstrap of the receiver on revolvers as the holding point upon which to clamp. Tt
are fairly nice looking and work well. On carbsteel guns, however, the finish will most likely suffer from the mounting of this type
of base.

There are also a few mounts which are made to clamp ontorthk dovetail often found on 22 rifles and some handguns. These
are used with generic extrudedwtail bases. | find these mounts a handy way to mount the T/C Instasight and other dot sights w
dovetail type clamps. The Cyclops is another of the passive dot sights which has its own mounting clamps to fit a dovetail.
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To mount a scope, you'll neé¢o have three of the most common taps on artdpered, plug, and bottoming.

The process of mounting a scope base on the topstrap of a revolver varies little, no matter what brand of base you use.
usually require that the gunsmith drill and tap tbpstrap for the screws. This is easier said than done, as it is a permanent step «
one doesn't want to have to replace a receiver or produce a weakened topstrap. Most revolvers, particularly thesaytjuSatitle
and Wesson revolvers, have a sighit long enough that the scope base screws are hidden under the sights should you wist
remove the scope and return to the stock sighting arrangement. Even on tieggfitedodels, it is easy enough to put plug screws in
the tapped holes to fill tine if you want to change back to open sighting.

Before starting on a scopBounting job, use masking tape or duct tape to hold the scope in the approximate position in which
mount will hold it. This may save you some embarrassment if the scope ddeweadhe extended eye relief necessary for handguns,
or if the eye relief is not right for the particular shooter. If the intended shooter can hold it in the position in vidhigbig to shoot
and can see the crosshairs with a full background aroemal, then it's okay to proceed with the job.

For now, let's deal with the mounting of the scope on a revolver or sihgtepistol. Later, we can delve into the different
procedures necessary for scoping santps.

First, check to insure that the firearm is unloaded, then ddigdde it. Arrange a method of keeping the parts from getting
scattered, dirty or lost, by using small jars, magnetic rubber strips, or "borrowing" th&-St=dl long enough to seal up therizal
use a plastic bag sealer more than almost any other tool in my shop.

Next, remove the rear sight. If the gun has adjustable sights, clean the channel beneath the sight. If the sighttgpeehidhe
on with screws, we first need to ascertairevehthe base will have to sit in order to have the scope in the same position as it was wh
we checked for proper eye relief. Nothing is more frustrating than trying to shoot a scoped gun that you can't holchfamerydog
your eye to see the crosgisa

Place the base in position and mark the desired location of the screws with a scribe or transfer punch. | recommeiggtthat y
some transfer punches if you're serious about gunsmithing. They are graduated sizes of hard steel rod with smahecerisein
of one end. They are used by choosing the one which just fits through the holes in the mount, and tapping the punechméth a ha
The size of the punch's body centers the small point in the hole and marks the location you need. This ds bpll@weore



substantial punch mark done with a regular center punch. | find it safer to punch the first hole's location, drill armhdajnén
install the mount's base with the first screw before locating the other screw holes. This has savedf gedbtd didn't always do it
this way.)

It is easiest to do your drilling with a drill press, but an electric drill can do the job as long as you find a waythe keepsteady and the drill
straight.

You'll need to devise some method of holdihg revolver in the drill press in an upright position for drilling. It's possible to do
the drilling with a handheld electric drill, but I'd be very careful to keep the drill bit perpendicular to the surfacdritieshglt's
quite a disappointment find that the screws won't thread properly because the holes are tapped at an angle. At the very least, |
vise to ensure that the gun doesn't move while you are drilling. | always use the best bits | can afford, as the gues'l lidile to
be of the cheap variety. Come to think of it, | don't remember ever seeing a cheap handgun with a scope on it.

Different metals call for different drilling strategies. Stainless steel is a stringy metal that is more difficult to rizehicerbon
steel. Theefore, use a slow speed and stainless Tube when drilling stainless, and more ordinary lubes when drilling blued steel.
will be able to purchase small cans of special machining lubes at matiupesupply houses, and the countermen are usually well
versed in lubricants. It will also pay to get your taps from a maesiivog supply or order them from Brownells. The sizes required to
match the screws supplied with scope bases will not be found in tap assortments or kits, nor do such kits offer treutjusdied
for serious machining. The most often used size for scope mount8igsbnumber 6 screw with 48 threads per inch).

In the locations where you will be drilling through the topstrap, you should use a tapered tap and run the tap to lastrly its
thread. However, you will find that there will be times when you will have to drill and tap the front hole over the tp@adédthe
barrel, a situation where drilling too far can ruin a perfectly good day. This "blind" hole will require thitpyaith a plug tap and
follow this with a bottoming tap. The bottoming tap has-fldpth cutters almost to the tip of the tap. Incidentally, when | break a
tapered or plug tap, | grind it flat on the bottom and rename it a "bottoming" tap. | don't kmolriy it's been since | had to order a
real bottoming tap.

After the holes have been tapped, you should file the burrs which have formed on the underside of the topstrap, and sli
countersink the top of the tapped holes. Next, fit the base onted¢baver and install the screws to check their length. They should
not protrude below the bottom side of the topstrap, yet they need to come within one thread of the bottom. Overlengti satgws
look bad, but can scar or bind the cylinder. A screwctwhiight have to go into a blind hole, one with no opening all the way
through, need$o be as long as it can be without bottoming out or running out of threads. An overlength screw in a blind hole
distort rifling or the bore.

It takes some care to gten screws with threads as fine as 48 per inch so that the threads aren't smeared into each other. | ¢
saw them with a hacksaw or cut them with a set of diagmutsihg pliers. It is then necessary to grind the end flat and deburr the
starting threds. | bevel the end slightly, usually only one thread's width, polish the end, and then blue it witFBlugobo whatever
blueing solution is closest at hand. Be sure to rinse it with water, dry, and oil it again.

Clean the mounting base, its screws, #mlthreaded holes in the receiver to remove grease and tapping fluids, and decide wt
type of threadocking compound you will use. Most 'smiths use either Loctite oiL8kacompounds, but most any will do. | have
found that firearms which recoil fiesty will fracture the seal of any of the rigid locking compounds. Therefore, | often use RTV ol
other silicone rubber compounds which are sold as bathtub caulk. The flexible nature of the rubber ensures thatriaetilreatnid
will give the proper loking action. | also use it like a flexible seal between the base and the receiver on the larger calibers.

A support foot counteracts the bending of the base on recaoil.



Pistols

Scoping semautomatic pistols is another ball game with a different Batpires. The slide must be free to recoil as designed, a
limitation which precludes mounting the scope on the slide, and the larger calibers put sefidocss@n the scope. There are
several answers; the correct one is that with which you are thecorotrtable shooting.

There are arrangements which use a special grip panel on one side, with a vertical mounting strap to support a scefideover th
This keeps the scope from experiencing the thrills and agonies of a slide ride. They aren'teasapdapealframe mounts because they
aren't generally perceived as things of beauty.

The most popular seraiuto scope mounts are those which mount to the frame; either they cantilever the scope over the bor:
straddle the slide in a bridge fashion toggiv sturdier and more symmetrical appearance. One of the drawbacks of these two style:
the necessity of drilling and tapping the receiver. Even if the owner doesn't mind the holes being punched in his faporite we
many receivers aren't thick enougtthe right places to allow more than two threads in the holes. This means that there must be m
holes for more screws to make up for the deficiency in thickness. To deal with this, the newer combat guns tend toehavallthick
in the proper placestaccept mounts.

If the receiver is a hardened variety, you will need to drill the pilot hole for tapping one size over that which is norma
recommended. When tapping48 holes, | use a No. 31 aadinch bits for regular and hard metals, respectivelye Tatter gives
very little thread engagement and good screws must be used. Here again, | use the silicone rubber to lock them withgut fractu

Side mounts, such as the CPMi mount for the#GZand its clones, are held stable with Allen screws, sireehbld the scope
from a single point, albeit a ring which is almost a tube. | find that mount to be very stable and fairly easy t iaft&alll got past
the problem of the hardened receiver. The instructions called for a 0 to 1 degree downrslatibimto the bore. This was the only
part which was the least bit uncomfortable about the installation. | find myself glad | have one of the SmartLevelsandigitais
inclinometer of great accuracy, since I'm certain that | would have aimed{degree installation if | didn't have the digital meter. A
straightedge is something that all of us know how to use, so I'd suggest that for this type of installation.

You will find some semautos with the barrel exposed in such a way as to lend a ptatitem for the scope mount. This is more
often found in the rimfire pistols which operate with a simple bimek action, such as the High Standard and Ruger.

I lock the threads in the same fashion as those of the revolver's base. The scope isintsdheding(s) and tightened very
tightly before proceeding to the zerotitlgstage. This is the same for scopes;gights, and electronic wonder sights. On the harder
recoiling calibers | also use the silicone rubber around the inside of the ringe befting the scope into the rings.

Sightingin a scoped pistol is made easier by using a bore sight such as the Bushnell or Tasco models, which come with
instructions. The borsights will not zero the scopes well enough to be dependableufaing, but will at least get you onto the
target at 200 yards. In lieu of a bore sight, | would hold the gun in a vise and find a way to sight through the boeefifiom pin
hole. Pick out an object about 20 or 25 feet away and center it in thabtire muzzle end. Then, very carefully adjust the crosshairs
of the scope to that object.

This is as much as one can do without shooting the pistol. Even laser sighting devices only-gifivbdimeesighting at best. Each
shooter holds the handgun éiféntly with varying degrees of wrist rigidity, so the shooter needs to have this pointed out to him.
steer away from "sighting in" a gun for them, as they usually don't know how many factors are working against the pafssibility
universal sight adjument. By all means, request that the gun not be shot until the next day, as the¢hizmpdcompound needs
time to set properly.

Handgun Security DevicesYou Can Make

Here are someffective but inexpensive handglotks you can maki your shop.
By Chip Todd

¢

A

The Todd/Farmer handgun security device can be produced by almost anyone with only a few simple tools.
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Sectional drawing of the gun lock with dimensions. The simpler version uses the same dimensions.

KEYRING

WEDGE
/_ BUSHING

GROUND
O-RING
FRICTION PAD
MAIN BOOY
VOODEN HANDLE
HEX
KEY
m_/@
SEQRITY
FLAT VASHER RELIEF
CAP SCREV
SECLRITY

PIN

Exploded parts viewf the gunlock.

FRICTION
/— PAD /— CHAMBER O-RING

SOCKET HEAD
CAP SCREW

CYLINDER W/SECURITY
PIN

The gun lock is easily installed and removed, as this cutaway drawing shows.

THERE HAS ALWAYS been a need for a device which will allow easy access to a firearm yet keep it safe from youngsters.
problem can be easily solved by throwing moagitd or by sacrificing quick and easy access to the gun by adults.

In spite of its overprotective and restrictive ways, California has finally passed a gun law that makes sense. How ¢hiey han
remains to be seen. The law provides for felony chaagemst the owner of a firearm who leaves that gun within easy access of
child if that child has an accident with it. (Florida and other states have similar measures on the books.) | thinlathatatten at
face value, is a good one, because waalke a moral obligation to see that something of ours isn't harmful to others.

It has been shown that within a very few minutes of picking up a handgun, a toddler will have it aimed straight at hisHace w
thumb on the trigger. There's apparenthatural tendency to look down the barrel; this is just a baby's way.

The problems with the design of existing handgun locks are the cost of the better systems, the poor looks on col&otihl@rfide
systems which are relatively easy for teenagers éand sixyearolds) to defeat. Some of the designs are also awkward, and tend to
damage the finishes of higiriced guns. Any one of these reasons is enough to eliminate them from faithful use.

To be effective, the safety lock must reach all the way tditbech; it shouldn't be easily removed with common tools found around
the house; and it must be quickly removable in time of need.

One approach manufacturers have used is making the lock require a manual dexterity that youngsters don't yet posgbss. This m
work with toddlers, but t ndtsn effective approach with teenagers, who have as much dexterity as most adults.



In my opinion, a unique "key" is the solution to the probf&none which can't be readily made by a teenager. To prevent a round
from being chambered and the gun exploded by accident, the lock cannot block the barrel without also blocking the chamber. No
the firearm were to be safe from damage to its finish and could be left loaded and still be safe, we would have alttherbdses
Bruce Farmer and | have designed a gun lock that satisfiteatérequirements. Plus, it can be made by the average handyman or
apprentice gunsmith with very few tools. The easier of the two models put forth here could be made with a drillgyessust a

hand drill and file. The "deluxe" model would be better made on a lathe. A third one, which | have drawn, is betteethafrttegth
others, but takes a slitting saw which most people don't have available. | will explain the two easieo kbelt you can make your

own decision should you choose to make one. Actually, there are really more than three modelsa@ssatic pistols, rifles and
shotguns would use a chamimely type, while revolvers would be able to use the threthgichamberandbore type.

The accompanying drawings really tell the story of the gun lock's construction, so I'll simply add some additional iissthattio
may prove helpful. | used brass for my prototype locks
because, being softer than steel, it can't dgntlae bore. Brass is also cheaper than stainless steel and more readily available in the
sizes needed to approximate the diameter of popular bores. You could probably use a plated metal, but | can't see groinigi¢o th
when brass will do just as wellithout that expense.

The size | chose to use for 357 and 9mm bores is 0.3%4.ginch. This was determined by snugging the minor diameter of a 357
bore with a small hole gauge and measuring the results with a dial caliper. | then subtractéach.86%hat the same rod stock
would be useful for 9mm handguns as well. | would use the same-ddiD6learance for other calibers, since that's enough to allow
easy insertion, and the-fing can easily expand that much under the compression epdcBzhread. An easier calculation would be
to try to find some round stock between 0.088d 0.013inchless than the nominal bullet size for the caliber.

The inside diameter of the-fing should be from 0.02hch under to 0.020 over the diameter of thewacused. The crossection
of the Oring should be abou -inch diameter, so that it can be ground to leave a flat surface at the diameter of ldvekguod.

You will need most of the equipment listed below, although, with a bit of ingenuity, you naighititbut a couple of items listed:

Drill motor or drill press

Drill bit(s)

File

Sandpaper or ScotchBrite pad

Allen wrench

Contact cement or "crazy" glue

Dremel grinder (not absolutely necessary)

| choose the soft stock, either neoprene or othetresibtant material, with a high coefficient of friction before |1 do any cutting of
the metal. This allows me to know how much to subtract from the length from the muzzle to the breechface. | measuneehe dis
from the muzzle to the breechface, subtracthiekness of the friction disk plus another inch for the section nearest the muzzle. Bot
ends of this rod must be fairly smooth and perpendicular to the length of the rod. A hacksaw or cutoff tool (in the |stiffeient
for cutting the stock, andfde and drill press or lathe tool do well in squaring the ends.

Drill first with a starting drill like a center drill and follow that with a drill of the proper size for the tap you asetdn a drill
press, centering the drill can be a challengeafbeginning gunsmith. This is fairly easy when you know the trick. Chuck up the enc
of the rod you want to drill, and lower the rod through the drill press vise. Clamp the rod in the vise with the vismdne da its
own, and then secure the visetlie position it finds. Loosening the drill chuck, install a center drill and drill the center of the rod ir
the vise. The drilled hole should be in the center of the rod.

Drill the tap drill size abou¥~inch deep and tap the threads in it. | used &2 thread, but a 82 socketead cap screw will
suffice for even a 22 caliber, as the head can be thinned down teifch7in diameter without any trouble. Smaller screw heads
have hex sockets too small on which to reliably put security posts. | woulg age to try to drill a hole in H¢-inch hex socket and
install such a security post, much less try to drill the Allen wrench for the post.

The method of using a washer and not a counterbored section of rod is much easier to do and is just a®eswthitve the
professional looks when out of thigearm, but is just as secure as the other. The washer's outside diameter can be reduced
installing it on a screw with a nut, and then spinning it in a drill press with a file against it. The wlashler be filed down to the
diameter of the guiock rod.

Install the Gring onto the gusock with the washer or clamping sleeve, and tighten the screw abotiadriern after it starts
clamping the &ing. Reinstall the unit in the drill press or lativéh the breech end in the chuck. While spinning the unit in the lathe
or drill press, hold a Dremel tool with drum sander or dairaped grinding stone against thei@y, thereby reducing the outside
diameter of the @ing to the diameter of the maindoThis will, of course, shape the outside to a flatness which will be just what we
want. Tighten the screw more tightly and measure than@s diameter to ascertain that it will put pressure on the inside of the bore
The ones | do easily expand ovedZb-inch in diameter with only minimal tightening. This is more than enough to lock the rod into
the bore.

The friction pad can now be cemented onto the breech end of the rod and the rod reinstalled in the drill press or &ihg. Rep
what we did with lhe Gring, we can shape the friction pad to a shape which has the end slightly smaller than the rod end. Now
should be ready to try it for size. Push the rod against the breech with the Allen wrench, and tighten the screw dlitifelyoant
cannot le pulled out of the barrel by slanting the wrench and pulling. Bgktening could cut the @ng in such a way that it would
prove difficult to remove.

A good variation on this design would be to have the main rod of the gun lock countersunk onathe spid into several fingers
by slitting with a slitting saw back aboutinch. The clamping sleeve would then need a «draped end to force the split fingers out
to clamp the bore.

Clean up the gun lock in a suitable solvent which won't dissolveetinemt used for the friction pad. | usually clean the brass rod
with either fine steel wool or ScotchBrite pads before cleaning with the solvent



Working Colt Single-Action Revolvers

European copies dhis type of revolveare enjoyingenewedoopularity.Here is how to makthem more "usefriendly."
By Thomas JStuntebeck

The Colt SAA Model 1873 is the basis from which almost all of today's single actions are derived.

SAMUEL COLT IS generally considered to bee father of the revolvingylinder handgun. It was rumored that he "borrowed" the
idea from an English gunmaker, but apparently he was never challenged on it and turned out his first revolver, the &dégrson m
1837. The company he founded wenbthlgh many financial ups and downs for the next 10 years. In 1847, however, the Walker Cc
put him on a solid footing and he and his company did extremely well until his death at age 48 in 1862.

Colt Patent Firearms Co. continued upgrading the basic chraeg 11 years after Colt's death, the first fea@dmunition
revolver made its appearance. The Model of 1873 is the parent gun of mosastimterevolvers made up to today, 123 years later.
Remington made three models, the 1858 percussion and tiseah871890 centerfire revolvers, though they never did as well
commercially as the Colt. Their mechanisms are similar to the Colt's, but since the 1873 type is the most common, cealivily be
with it in much greater depth. The 1873 is one of the nmogthied guns in existence, with modern copies coming from Italy and
Germany. In addition, domestic companies like Ruger used it as a base for many mechanisms of their own design.

SAA revolvers made by Uberti of Italy and imported under a number of baseens to be the most accurate reproductions, and
are probably the most used by westeremactors and cowboy shooting groups around the countrydFastclubs, though not as
active as they were a few years ago, still do their part with these same goimg) fastdraw guns is another discipline by itself. For
now, we'll concern ourselves with making the old hawgleg/thumbuster just a bit more "user friendly" than it is when dutaes
the box.

| was among those who went along with the idea that éMneavy action was meant to be that way or the factory would not have
made it. Back in 1873, the historical need for a heavy hammer strike went back to the percussion guns and into thedlifitteck
primers used in the first centerfire ammunition walot needed a very sound blow as well.

Primers made today are hotter, more consistent, and have softer cup material in them. Today, a fadteawhaction is
bowing to either tradition or a potential proddiebility suit. In either case, the weightsund on most triggers are unnecessarily
heavy and probably account for most of the premature wear and breakage found on these guns.



KEY COLT SINGLE ACTION ARMY REVOLVER

1 Backstrap
Backstrap Screws
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Base Pin Screw
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Bolt
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38 Spring 45 Trigger Screw

39 Stock, Left 46 Hammer Screw Washer

40 Stock, Right 47 Bolt Screw Washers

41 Stock Pin 48 Backstrap Screw Washers
42 Stock Screw 49 Rear Guard Screw Washers

My circa-1915 Rframe Colt has a¥6-pound cocking weight and &2pound trigger pull. My Uberti Sheriff's ModelPame has
a 7-pound cocking weight and a¥2pound trigger weight. Both, in 45 Colt caliber, have never failed to fire a live round of
ammunition. Both actions may be considered too light for the average shooter, but | built them this way to make a Stagement
techniques we will discuss here should permit you to adjust an action to almost any degree, while assuring that yt el vetadie it
was intended to do.

To begin work on the revolver, clear and disassemble the gun completely. Scrub all parghtiidroa good solvent, whether
the gun is new or old. Smooth out the sides of the hammer with an India stone and fine emery paper, concentrating anotinel area
the pivotpin hole. On a rouge wheel, polish the hammer roller and the bogtanof the Bmmer where it is mounted. Holding the
hammer with the notches facing down, polish that area, but be careful not to thin the webs of the safetycaokl hai€hes any
more than it takes to get a high polish. Draw the hammer up and away from the wde#d sot roll the edge of the cock notch.

With the same grits, smooth up the sides of the trigger. Highly polish the rear of the trigger in the curved area jtiet bekow
contact point. Avoid disturbing the contact point if possible.ré&t€x bob ora Dremel tool works well in this area for me.

Polish the side of the cylinder bolt with fine emery paper. Don't take an appreciable amount off the locking lug itselfianles
needed. Polish, to a rather high degree, the bottom of the piece whemitigensakes contact. On the rouge wheel, polish the
beveled area that makes contact with the camming bevel on the hammer. | also like to smooth out the face of thatgraxictiar p
hammer and polishing it.

Starting with an India stone and finishing with fine emery cloth, smooth out the sides and front of the hand. Stay below th
lower tooth of the hand on the front, and do not change the dimensions at the top unless it proves to be necessanyolzr dfiglly
front area on the rouge wheel abejng extremely careful, polish the rear curve of the hand spring.

In some guns, the pin holes on these parts have already been chamfered. If this has not been done, use -alsapait ccarbide
cutter to do the work. | use it in an "eggbeater” doilavoid taking too much material out of the hole. This process removes any sma
burrs or irregularities on the piece and creates a small reservoir for lubricants, making it worth the extra effort.

o
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Polishing the front of the hammer hooks and hamtoer gets you Stoning and polishing the cylindstop cam bevel eases the revolve
started toward a smoother action. operation and prevents breakage of the stop legs.




Examine the hammer, trigger, and cylinder bolt screws for any roughness.dfr@oghing is necessary, wrap fine emery paper
around the pivotal area and turn the screw until a smooth finish is produced. Be careful not to make any large dimangesab ch
these pins, as their parts can easily become misaligned, with an advecserafuinctioning.

Polish the full length of the cylinder pin, except that part showing through the front of the frame. Chamfer the fropirof the
bushing in the cylinder, and check the rotation of the cylinder on the pin with those pieces insthéidobire frame. The bushing is a
separate piece in the Colt SAA, but if it is in the cylinder solidly, | would not try to remove it. Instead, treat ip&en&iving the
cylinder a brief, higkspeed spin with compressed air will help detect any noeggh inside the bushing and, if minor, will do the
burnishing needed to smooth it out. Be cautious if you plan to lap these pieces together, because the wear can geyeuveagrfrom
easily!

With fine emery and an Arkansas stone, burnish the faces afytimeler ratchet and the cylinder bushing. Be careful not to
remove a significant amount of material or excess cylindeipémndwill result, which could affect the gun's headspacing.

If the gun you are working has excess play and faulty headspacingnighiwbe a good time to make up a new bushing. | have
used sections of a 22 barrel turned between centers. | make them approximateipdhdbé@ger in overall length to allow for a
good final fitting. The added length is in the front bearing area, thighoriginal measurements from the shoulder to the rear
remaining the same.

In-house manufacture of both a bushing and cylinder pin might be considered if these parts have worn excessively in an olde
An inordinate amount of movement in the cylinderfore and aft as well as side to sidlecan affect timing, ranging, headspace, and
the ultimate safety and reliability of this firearm. If you don't want to make the parts, they are available from EME@oReyts
Inc., and more than likely from Dixi&un Works. As a courtesy to gun owners, | always keep the old parts and offer to return thel
especially in the case of an old, original arm.

If you are working a gun that has a "nAbikaker" loading gate, freeing it up is a relatively simple ma®eooth and polish the
top of the loadinggate catch (plunger), and round the comer of the two flats on theigatepin. Arkansas stone the area and polish
on therouge wheel for a final finish. If it is still too stout, clip half a coil off the spring ime, and try it after each cutting. Be sure
the catch screw is set flush with the bottom of the frame. When finished, the gate should still snap open and closed with
authority. It should swing open with only moderate thumb pressure, however.

Having covered those areas that affect the smooth operation of the firearm, we'll deal with what some may consider sacred g
0 the action weight. If an old-Pame is to remain "original,” | would do no more than polish the contact points of the hamme
spling, trigger and bolt spring, and the rear curve of the hand spring. On a new reproduction, | would do the same fdhestarters,
carefully bend the legs of the trigger and bolt spring in the appropriate direction to reduce their tension until aryatveigtit or
feel has been reached. Most of the new flat springs are not as brittle as the old ones, and will tolerate some cayefiigecont

If bending springs is not your cup of tea, a shim under the trigger and bolt spring may work just asentblckiess of the shim
will determine how far away the legs will sit from the two parts, controlling how much tension is applied to them. | ddeathse
neoprene, steel or aluminum shims under this spring, depending on the desired softnessess aispovement. A try with all of
these materials might be in order before the job is called finished.

By this time, the hand spring has been polished. Now we can address the tension this spring applies to the hand to kee|
contact with the cylinderatchet. The hand is one of the higlear parts on this gun, not so much from rotating the cylinder as from
being dragged over the ratchet as the cylinder is spun for loading and unloading. The extreme tension of the hantespneig is t
culprit. Goinginto the hand recess of the frame withzaby Yinch India stone and cleaning up the back and side well, helps to eas
the hand's operation noticeably. Nevertheless, the spring tension will eventually have to be addressed.

With small, flatjawed pliers, arefully bend the spring toward the hand in short movements, trying the feel with the hand ar
hammer together in the frame after each bend. At the same time you are trying these parts for feel and function, diatlothe ac
the cylinder bolt. It shouldelease the cylinder just before the hand begins to rotate the cylinder. If things were working prope
before you bent anything, but now give you trouble, put a slighaftiénsion back into the hand spring. The hand may not have beer
going deep enoumginto the ratchet to start it out properly. The timing of these two parts is critical to the good operation of tt
revolver.
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This photo shows the relationship of the hammer to the cylisiigr The hammer rollerthe bottom rear of the hammer, and the hamn
legs as the hammer is being cocked. spring contact area must be polished.

There are many schools of thought on the treatment of the hammer spring. The oldest involves placing a leather shilmebetwe
frontstrap and the spring, with the moimgt screw going through both pieces. This acts like a shock absorber and gives the feel
weight reduction. You can't go back much more with the shim thg-mch thickness, or you will lose contact with the hammer
roller. Depending on its hardness/a-inch shim will compress to aboat-inch under screw tension. That does it where | am
concerned. If the gun has ep&ce grips, you may have to do some relief work to fit them again. As long as the shim is shaved do
flush with the frame, twapiecegrips should give you no trouble.

Next to bending, probably the most controversial method of reducing a hammer spring's tension is thinning the sprimg,by pla
grinding it on a rotary stone, band sander, or file. This is a permanent alteration tat iredpshould be approached with a good deal
of thought and caution. Bending carefully might be better for your purposes if you go at it slowly.



If you opt to grind, I'd recommend you use a band sander with a very fine grit tape. This prevents thenmygitiaematerial
from a single spot along the length of the spring that might become a breakage point. Keep the spring moving as yomgaifid. Co
the grinder in a straight line to keep from dubbing over the ends or leaving a lump. Hold the sprimgreviihgers. This helps you
determine how hot it is getting so you don't draw the temper out of it. If it turns blue while you are holding it withoglawése
grip plier, you may have lost the battle. Bare is better; you'll drop it long before angamehurt it.

Take the time between grinding sessions to put it in the frame and weigh the trigger and, if possible, the cockingwaaitht. It
be a good idea to test it on empty cases with rifle primers in them, too. As long as you are bustingutkeowythe pistol primers
will work. Where you stop is largely up to you, but you may want to keep the trigger weight arounddh&/pound mark for
starters.

Depending on how far you took the grind, you may have toateépe hammeroller notch atte top of the spring. For looks
more than anything else, | polish the spring over its full length before | reassemble. Note: If you are-wetseéllin grinding
springs like this, I'd suggest you ensure that there is a replacement item available.

Do notdecrease the depth of the cock notch. It's very shdllogven though it may feel like it's half a foot wide. Burnish its face
with a square Arkansas stone, doing the same on the contact surface at the top of the trigger. Color the two areasnaijit black
marker and work them together a couple of times to see if they are making contact all the way across. | prefer to make
adjustments to this condition on the trigger. It's the least expensive of the two items, in case it has to be replaced!

Tear it dwn again and give all the parts a good scrubbing in solvent. There will be carborundum dust and rouge in every nook
cranny, and it will wear the gun out like valgeinding compound when it's combined with oil. Dry everything off and lubricate
again.| like to use a silicone spray when all the parts are laid out on the bench. It gets into places | might miss afteioijsthack
Be sure all the pivot points get a drop or two of a good grade of gun oil before you close it up.

Hand cycle the actioa number of times. You may want to make a few more adjustments up or down, but the base work is th
As with all work of this kind, safety is paramount! Check all the safety features for proper operation before you taketh¢oghe
range. Of coums, a test firing is in orded just to be sure it all works together the way you set it up. | begin with milder handload:
and work my way up.

Most of these techniques will also work on singtgion percussion revolvers since their actions are the badisefd873. You
should bear in mind that, although the percussion caps are a bit more sensitive today, the hammer weight will stilleneed f
somewhat heavier to ensure positive ignition on all different manufacturers' caps. This takes very littlo@wthg fob, though it
will probably not have the overall slickness of the Model 73 and its imitators.

What remains, then, is waiting for the look on the face of whoever tries it as he thumbs back the hammer for the lfirgbdime.
let someone shoot iyou may have to fight him off if he wants to buy the gun from you. You'll have a gun you can be proud of f
two reason® it's a lot slicker and it shoots better, too.

Repairing Beretta 92 Pistols

Following a fewsimple guidelinesbout what shouldndshouldn't bedone to the Berettaill make its repairgo smoothly.
By Butch Thomson

IT HAS ALWAYS been said that consumer sales will boom on any given gun if it gets into the movies, wins a military congract,
a choice of law enforcement agenciBsretta Model 92 pistols have done all three of those things and, sure enough, their sales h:
been as strong as any handgun's in the country for the last several years.

Most buyers think handguns with such impressive credentials should and will peréofectly every time and are very
disappointed the first time it has to make a trip to the shop. It doesn't make them feel any better to hear that eves most log
worked on from time to time.

In that respect, the Beretta 92 is no different from afdessfamous guns: it's good, but it makes frequent visits to the repair
shop.

The pistol's basic problems usually stem from failures in feeding, extraction. or ejection and misfires. We'll disctisstthese
looking at their common causes and the hatwious solutions. As we get into the disassembly process, we'll examine the individue
parts' role in all this and how they are affected by the problems.

Feeding difficulties. Of the four leading factors that lead to this problem, bad ammunition islgyothe leading contributor.
You'd be amazed how many times people will try to shoot bent, indented, or otherwise faulty cartridges. Replacing theeammo
corrects everything, even if it is the simplest solution. Most of us take it for granted, &ninglex pistol is something a lot of
shooters don't think of or do. Their feeding problems are caused by dirty chambers and actions, and solved by a gac@iheeanin
third cause, related to the second, is a dirty or sticky magazine. Many people whickbes $or keeping their guns clean have never
disassembled and cleaned a magazine. Damaged magazines, whether they are indented, burred, have bent lips or othemeblemi:
the fourth cause of feeding woes and must be replaced or repaired.

Extraction failures. These are also caused by four major factors, the most common of which is a jammed extractor. The Bere
exposed extractor is easily fouled by powder residue, dirt and other foreign matter and must be cleaned thoroughlytand oft
prevent tle problem. A dirty chamber will hold a fired case just long enough to stop the extraction. Cleaning and lightly oiling t
chamber will cure this sticky problem. Bad ammunition, which may not be powerful enough to get everything moving, oremight e
havea faulty rim, causes extraction problems more often than people would think. Short recoil is the fourth cause but one of
trickiest to trace. This condition is often ammuniti@bated. A short stroke caused by underpowered ammo could mean a bullet |
stuck inside the barrel, an extremely dangerous condition. Many guns have been blown up as someone attempted to fire a ¢
round through a plugged barrel. Anytime a gun is reported to have had a short recoil, always inspect the barrel foofany si
swdling inside.

Ejection failures. Every factor that affects extraction can cause ejection problems, as can a damaged ejector. The common |
has always been that as long as good ammunition is used and the gun is kept clean, the ejector shouldmoprzhlsens, but



that's more theory than fact. In the real world, they have to be replaced from time to time for a variety of reasoroiTbe eje

92 that came in for repairs had literally been ground off the pistol. The owner just said he thaugbutd make it work better.
Misfires. This condition can be blamed not only on bad ammunition or the pistol being dirty, but such factors as the safety

being fully turned to the off/fire position, improper work on the action, the action's notfodling, firing pin damage, or an impaired

mainspring. Check out everything you can think of in this area before opening up the action.

Now let's take a more detailed look at the Beretta's magazine, the role it plays in the gun's feeding problemswayd somerrect

the condition.

BERETTA MODEL 92F AND 92F COMPACT AUTO

45

KEY 15 Firing Pin Plunger 32 Ejector Spring Pin 49 Magazine Bottom

1 Barrel (Factory fitting 16 Recoil Spring 33 Hammer 50 Magazine Spring
required) 17 Recoil Spring Guide 34 Hammer Pin 51 Magazine Lockplate

2 Locking Block 18 Frame 35 Hammer Spring Guide 52 Firing Pin Catch Spring

3 Locking Block Plunger 19 Disassembling Latch 36 Hammer Spring 53 Firing Pin Catch

4 Locking Block 20 Slide Catch Spring 37 Hammer Spring Cap 54 Firing Pin Catch
Plunger—Retaining Pin 21 Slide Catch 38 Sear Retaining Spring Pin

5 Slide 22 Trigger 39 Sear Spring 55 Safety Plunger Spring

6 Extractor 23 Trigger Pin 40 Sear Pin 56 Safety Plunger

7 Extractor Pin 24 Trigger Spring 41 Magazine Release Button 57 Right Safety-Lever

8 Extractor Spring 25 Trigger Bar 42 Magazine Release Button 58 Right Safety-Lever Spring

9 Rear Sight 26 Trigger Bar Spring Spring Pin

10 Trigger Bar Release 27 Disassembling Latch 43 Hammer Spring Cap Spring 59 Firing Pin Catch Lever
Plunger Release Button Pin 60 Magazine Catch Spring

11 Trigger Bar Release 28 Disassembling Latch 44 Grips Bush (Short)
Plunger Spring Release Button Spring 45 Grip Screws 61 Magazine Catch Spring

12 Firing Pin 29 Hammer Release Lever 46 Grip Bush (Long)

13 Firing Pin Spring 30 Ejector 47 Magazine Box 62 Spring Washers

14 Safety 31 Hammer Release Lever Pin 48 Magazine Follower

If you find out your gun won't feed correctly, try to discover what the gun is doing. If it is jamming a ntiygeryull-metat
jacketed cartridge against the feed throat or is feeding too high, more than likelyeitmieagazine and not the pistol. You will also
find that the cartridges sometimes ride too high in the magazine, a condition that prompts an extracting cartridg@&hirortaohe
lip of the next round in the magazine. This can cause a stovepipe @ahort stroke of the action and failure to feed the next round.

With the gun closed and empty, try to jiggle the magazine around. It will have some play but the movement should be mini
When the magazine is latched, you should not be able to pull dowtrat all and, when pushed, it should move upward less than a
millimeter. Now open the breech and let the slide catch. Hold it open and repeat what you just did with it closed féted st dhe
same. If there is greater movement in this case there was before, the feeding problems can probably be solved by replacing tf
magazine. However, there is no guarantee that the magazine will be a good one, even if it does fit in the well ptopenbgiizine



moved up and down, check the latch ¥arar or indications that someone may have tried to modify it. There is one cut on each si
of the magazine, one for righand shooters and one for Hefind shooters. Remove the magazine and look at the feed lips. I
someone has been trying to adjustnthh you can nearly always see the telltale marks of pliers. You might also find that the fror
edges have been filed or ground down by someone who mistakenly believes this will make his pistol better feed hollowpaints. |
help, but it will let the net cartridge in the magazine slip too far forward on recoil, which in turn causes the feeding round to rise t
high and create the problem that we just talked about. If the magazine has been worked on, starting all over with asnew c
preferable to tring to reshape bent feed lips. Bending anebending of the metal takes away its original spiikg capabilities.

The next problem we have with these magazines is internal. A dirty or damaged follower, spring or box will cause feec
problems. Pushing on the plate nipple that extends through the hole in the magazine bottom allows it to slip forward off the b
freeing the plate, spring and follower. The spring, which is attached to the plate, should extend at least 2 incheshuttom thfe
the magazine box with the follower fully to the top. If it is not, the spring is either fatigued or has been shortened, anideshoul
replaced. Some shooters clip the spring and grind down the bottom of the follower to make room in the magazine for an
catridge. This practice is Hadvised because it makes the magazine, and therefore the pistol, unreliable.

Converting the Beretta's magazine release from its-hightled position to accommodate HJefinded shooters is a common and
normally very easy jobRemove the grip panels and put the frame in a vise, remembering that the alloy frame is marred easily
must be protected. With a punch about the same size as the magazine release button, push the button in as farlasliowit ge.
about two orthree millimeters below the surface of the frame, although it sometimes sticks and doesn't want to go in all the v
Holding the button in place, unscrew the other side, remove all the parts, and reassemble them from the opposite side.

All that sounds esy. And it is, until you've used an hour and every trick in the book to make a stubborn button go in far enot
only to find that you can't reassemble from the other side because the magazine release catch is not the same sizis.dnfélbth en
bad aboticharging our minimum service fee for a fim@nute job until | hit three in a row that just refused to work. | learned my
lessond do not quote a cheap price unless you leave room for the troublesome job.

To field-strip the Model 92, depress the latclease on the right side of the frame and rotate the disassembly latch on the left sic
clockwise until it points down. Pull the slide and barrel assembly forward off the frame. Pushing the recoil spring gaide for
releases it from the locking block te fifted out of the slide. The locking block plunger extends beyond the breech end of the barre
By pushing it toward the muzzle, the locking block will move away from the barrel, which can then be removed from thieeslide.
recoil spring is the same @ither end, so remembering which end to reassemble onto the guide bar isn't necessary. On the other |
making a habit of putting a spring back in the same way it came off will help you avoid problems when springs unexpactedly tu
to be directional.

If you need to remove the locking block from the barrel, you must drive out the locking block plunger pin. This pin ¢embe dr
out from either side. There are no springs in this unit, so it comes apart with ease. Pull the plunger down from ttiee reairelf
lug, and the locking bolt will slide out either side. Beyond cleaning, do not mess with this locking block. Do not attishipgypo
buffing or fitting. This locking block is factorfitted and any play in it makes the breech insecure, whintbeadangerous. Despite
the risk, people still grind on these locking blocks in hopes of smoothing the action, which is rough by design.

Never do more than the following to smooth this action: Use a soft buffing wheel and fine jewelers rouge on thdgebkarp e
polishing just enough to smooth them. Be sure the front rounded edge, which faces the muzzle when assembled, is sweoth bu
polish it enough that metal is removed. A good rule of thumb is to avoid removing all the blueing from a blued Mati¢ 2y
lightly buffing the stainless steel version. Roughness in the plunger slot can be eliminated with a fine emery clotkerolled «
something the size of a toothpick. Again, do not remove all the blueing. You can polish the end of the pludgerpbahange the
shape of its round end, and be sure you don't shorten it.

The bearing surface of the barrel lug that faces the bearing surface of the locking block can be lightly buffed, asetaigsas m
not removed to the point that the locking blaskooser than it was when you started.

The Beretta extractor's shape and tight fit does a good job of keeping dirt out while the gun is holstered, but theisextract
vulnerable to fouling from firing. The tight fit also works against it, as even ntinitd-ups can prevent the extractor from doing its
job. This in turn makes the part more susceptible to rust. An extractor pin that can be driven out from the top oftwmisglthe
extractor. Its spring is very strong, so pay attention when itl&mased. The extractor claw is large and tough enough to avoid
problems under most conditions, but it should be inspected regardless. The claw can and will break, especially ifiédeizNoa
with dirt or rust.

Disassembly starts by turning the takedolatchd which isoccasionally hard to remov@ to its normal carry position and
pressing the latch release button as far into the frame as possible. Pull out on the takedown latch while liftinguiggleahdr he
latch will slip over the slide rhiand can be lifted out of the frame. When the takedown latch separates from the takedown rele:
button, the button and its spring will come out of the right side of the frame. If you have removed the grip screwsripstahe g
sticking to the framegach inside the magazine well and press out on each panel.

At this point, remove the triggéyar spring by slipping the point of a tHiladed screwdriver between the bar and the spring. Slide
the point of the screwdriver toward the rear of the frame thrgispring comes out of the slot cut in the bottom of the trigger bar. By
rolling the screwdriver's tip over, you can pop the top of the spring right out of the trigger bar. Now pull the pattigdgehbar
spring that faces the front of the pistol apd out of the slot cut in the frame. Swing the front of the spring out away from the fram
and lift the rear of this spring out of the hole that houses the rear part of the-brdgggaring.

It is now time to remove the trigger bar. After cocking thenmer, pull the front of the bar partially out of the trigger, then move
to the rear of the bar and slip the bar out and over the safety as far as it will come. Returning to the front of thartrfmdkit out a
little more from the trigger. Continuthese two steps until the rear of the bar comes free of the safety. At this point, the front wi
come all the way out. It is important to notice that the end of the trigger spring was hooked over thedriggethat you have just
pulled out of therfame. It has now snapped back into the frame as far as it can. When you reassemble this pistol, don't forget tc
this spring back out and hook it over the trighar pin. This is often forgotten, and the pistol has to be dissembled so the spring cou
be put back where it belongs. The sharp edges on the trigger bar should not be smoothed or rounded off. This is ntitea part
Model 92 that should be changed or modified in any way in an attempt to change the trigger pull.

The trigger can now be remed, and my way is a bit different from the normal method. The trigger pin is held in place by the er
of the slidecatch spring. To remove the trigger, this spring has to be pushed up out of the way. This is not difficult to do, but, v



these close tolances, use caution if a sharp tool is used to push this tough little spring out of the way. A sharp tool can scratct
finish on the frame, the end of the trigger pin, or both. Instead of a sharp tool, useral flatnch of the same size as the trigger

Hold the punch flat against the end of the pin and push the spring up. Hold it there while pushing the other end ef thia tiigg

the opposite side of the frame, until the pin clears the spring latather way is to push the thumb piece ba slide catch up as
high as it will go, and then take a small scribe and reach in under the end of the spring and let the slide catchirift ¢t spthe

way. Then you can just drop the trigger pin out. Using the latter method, if you do scrgtihgrit will be behind the slide catch
and will not be seen.

The hammespring support is a pin that is driven out from the left to the right. This will allow the haspriag support,
followed by the hammer spring, to come out the bottom of the fraime.are now ready to disassemble the heart of the Model 92.
Use a small punch to drive out the pin from the top down, and you will have the whole working assembly on your workbench.

If you want a softer doublaction trigger pull, be very much aware thhis will increase the chance of misfires. | don't like
cutting hammer springs, and would much rather use one of the many aftermarket springs. This will give you a softetltvigiher pu
greater reliability. 1 have seen many-8§pe handguns with springhat have been cut. Some worked, but many not only jam
frequently, but suffer from other problems. Cutting the hammer spring can lead to poor feeding and ejecting, which resiudtfian
damage to the frame. The design of this pistol counts on tlssyseeof the hammer spring to help hold the action during firing and
recoil. Without this recoil pressure, the pistol may seem to be working fine for awhile, but the increased wear on tiae fisadeo
both slide and frame damage. Removing only a @aptoils might not be too bad but taking three or more is overdoing it.

As long as no one gets carried away, the soft wheel | referred to earlier is great for lightly buffing the sharp edgebesf the
internal moving parts. Carefully polishing the haer and sear can make the action much smoother but overdoing it can crea
excessive play and may make the handgun dangerous. The key to buffing the Beretta is to remove only the rough edgéds and
the surfaces. | cannot overstate how important @ &svbid removing metal or rounding edges.

Work on the mating edges of both the sear and hammer should only be done with good stones and from a jig. If you do not h
jig, restrict your stoning of these sear points to a few light strokes, just enopgtisio their edges. Do not attempt to change an
angle or amount of bite on these without the proper equipment.

These pistols do not have fixed barrels so, while they shoot well from the box most of the time, tightening and sthabilizing
barrels can impnee their overall accuracy. Several aftermarket companies produce kits to do this job. It is the muzzle that really ne
to be locked up. All the guns have some muzzle movement and many have a lot. Since they do not have barrel bushings.
attachmentshat hold these barrels tight are a great aid to their accuracy.

Smoothing theT/C Contender's Trigger Assembly

The trigger on thisingle shot is eady refine, and thevork you do willalmost always pagerformance dividends.
By Chip Todd

The Contenders unusual geometry allows the complete trigger group to be taken out of the receiver and worked on sepaeatdly.vitsk on
this trigger group and leave the regular sear and hammer alone, because extremely good results can be achieary wittk being performed
on the parts lodged within the receiver.

THE THOMPSON/CENTER Contender singdlot pistol is a favorite among hunters and precision handgun shooters, who like i
interchangeable barrels and wide assortment of chamberingsllOtlee pistol is easy to repair and maintain, but one part of the
product benefits particularly well from the gunsmith's attention: the trigger.

Unlike many other pistols, the Contender has an indirect method of releasing the hammer. The triggemrstekee which, in
turn, strikes the sear, releasing it from the sear notch on the hammer. The trigger has a notch on it somewhat likenaotlammer
normally have, and the striker acts like a sear usually found on a trigger. The advantage of tiesnamtis that the sear and the
hammer's sear notch can overlap for safety without this overlap being felt by the shooter.

With this unusual geometry, the trigger group is complete within itself and can be taken out of the receiver and workec
separatelyl would advise working on this trigger group and leaving the regular sear and hammer alone, as extremely good result
be achieved without any work being done on the parts lodged within the receiver. It is also very easy to do all of ghenstonin
polishing without even disassembling the trigger group, although you might want to do that just for convenient handkingeand t
able to reduce the amount of return spring pressure on the trigger.



Overall, the Thompson/Center Contender is easgpair and maintain, but one part of the product benefits particularly well from the gunsmith's
attention: the trigger.

Test First

To start any work on the Contender, begin by checking the firearm for an empty chamber, pulling rearward on the lowef porti
the trigger guard to open the action. The barrel snaps downward, opening the chamber. Close the pistol by pivotingiiveabdyrel
and then measure the gun's trigger pull so you will later be able to judge how effective your work was. | usloma [Cbdel 6
straightpull spring gauge | got from Brownells, a device which measures 0 to 6 pounds. One Contender | recently workec
regstered a triggepull weight of & to 3% pounds, much of which was due to roughness of the surface of the sear and sear not
The trigger overtravel stop was not adjusted, so | planned on setting that after smoothing the trigger group.

Disassemble the Contender by first removing the forearngapdavith two different hex keys. The grip frame capscrew is located
under the small plastic plate on the butt. The plastic plate must be removed; it is held in place by threddligzsews. The
forearm's hex socket screws are retained in thegdertive holes with neopreneriigs, the longer screw toward the rear of the piece.
After removing the forearm, squeeze the lower tang of the trigger guard rearward to open the action. This removeshetpagston t
pin. Use a nylon rod or a wooden dow@push the pin out.

Remove the trigger group from the receiver by pushing out the small pin found directly over the trigger. It is easilyguinched
because it is retained by a notch in its center, which is captured by a bump in the hollow spinaugih the trigger housing. A
screw in the rear of the trigger guard must be removed before the trigger group can be lowered out of the frame. This &crew
large, flat head, somewhat like a Mister head without the ovaled top surface, and is thean ttheetrigger guard stop spring.
Removing this part is easier when you press the trigger group back into the receiver without first turning the screachives.tBe
receiver only has a few threads for this screw, three or four turns of the screwdliadow the screw to fall out. The trigger group
can then be lowered out of the frame.

Left & This shows the strikeoeing retained by the trigger notch. Tl Rightd This shows the trigger striker in the released position.
two parts' engagement is seen to the right of the tallest portion c

trigger group.That tall feature guides the trigger group into the recei

The trigger overtravel and freeplay screws are seen to the lower rigt

in the middle pointing forward and up, respectively. The trigger re

spring cup is above the freeplay adjustmengwc

Polishing
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To polish the upper portion of the striker, use a Dremel Matol in Use a Brownells flexible stone strip to smooth the underside of

this orientation. This view shows the forked rear of the trigger guard trigger notch without disassembling the trigger group. This is don

retains the guard st@pring with the trigger guard stop screw notch.  smooth the trigger's feel without significantly reducing the triggek.
Be sure to remove all the grit from the action if you perform this w
on an assembled trigger group.

Accompanying photos show stoning the trigger sear notch and polishing the surface of the striker without taking thedrigger
striker out ofthe trigger housing, but | would suggest that theyaken out so that the trigger return spring can be cut shorter to
reduce the amount of trigger pull, if necessary. But be careful not to get carried away and cut too much off beforeutyiitg it
best to polish where the trigger sear notch and the striker's nose contact each other and then trying the trigger quttirog fuffe
the return spring.

Polishing the trigger notch can be done in the trigger housing using a fine, flexible stone wivgtel® offers, or it can be
carefully smoothed with a Cratex kniéelged wheel on a Dremel Melwol if it is taken from the trigger group. | remove the trigger
from the housing so | can use the Dremel and Cratex wheel. The Cratex wheel | used fikethevas a straight wheel, a thin
cylinder, because the striker's surface to be polished is out in the open. | hold the wheel parallel to the edgeaf éeiktrsktrated
in the photo. This makes it easier to keep the surface flat and parattepieot hole.

After using the fine Cratex wheel, | then buff the area using a cloth wheel and white jeweler's rouge, which produces a m
finish. Use the cloth wheel perpendicular to the edge with the surface of the wheel hitting the surfaceikéitieftre going over
the edge. If the wheel encounters the edge on the way to the surface, it will wash out the sharp edge and make the enga
between the trigger notch and the striker unreliable.

The same technique can be used on the surface dfigger notch, which contacts the striker's edge. However, | would use a
knife-edged Cratex wheel and ldslhaped felt wheel for buffing. Be sure not to change the angle of the notch in any plane. The stril
nose surface and the trigger's notch must reraigent to their pivot points to prevent the trigger from having to move the striker
rearward to release it. Or worse, damaging these edges will allow the trigger's sear to release the striker on its own.

Post Polishing

After washing the parts free aduge, | reassemble the trigger group and try the trigger pull, with an eye toward adjusting freepl
and overtravel. The trigger group doesn't have to be refitted to the frame to make these adjustments.

Adjust the freeplay first with the freeplay adjustrhecrew. This small setscrew points upward and contacts the trigger guard ii
the front of the trigger. To adjust the screw, turn it until the trigger releases the striker. Then looserdittaboulf the striker won't
reengage the trigger notch, ureerthe freeplay screw anothérturn. The engagement of the striker should be very small, but
overlapped enough to firmly withstand reasonably sharp jolts from a padded or soft hammer hitting on the trigger guard. W
adjusted properly, the freeplay wile as large as possible without being discernible to the finger. At this stage, ensure that the ¢
won't go off by itself.

When trying the trigger pull with the trigger group out of the gun, hold a thumb near the striker to prevent it frorarhttiing.

It is less painful to hold the thumb close to the captured striker so that it won't gain much speed before it hits yolihéhpoibof
the trigger group will be the same as it is when it is installed into the frame.

Next, set the trigger overtravetrew, located on the rear web of the trigger guard. It is fairly stiff because Thompson/Center us
a screwholding compound to keep this screw in place. Tighten the screw several turns and cock the striker. Holding the tri
reamwvard with enough forcéo normally release the striker, unscrew the overtravel screw until the trigger notch releases the stril
This is still a point that requires more trigger pull than the notch and striker should require. By loosening the osemtra\elittle
further, the trigger pull will feel quite crisp, disengaging without any noticeable creep. Unscrew the trigger overtravel sciiew unti
feels the same as it was prior to adjusting the overtravel screw. Theraedrscrew should have several thousandths ofailea
when the trigger is its forward position, enough to prevent the screw from adding to the trigger pull, but still clos¢oepiawgmt
the shooter from being able to feel travel of the trigger after the striker is released.
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Adjust the freeplayirst with the freeplay adjustment screw, a small setscrew in the front of the trigger. The trigger overtravel scrgwstisf fairl
because Thompson/Center uses a s¢reiding compound to keep this screw in place.

Trigger Spring, Reassembly

After adjuging the freeplay and overtravel screws, determine if the trigger pull is light enough. If it is still too heavy, youdl need
shorten the trigger return spring.

This is located in a cupped retainer in the front of the trigger. The spring can be rdwpdakihg the trigger pivot pin out again
and removing the trigger. Cut off only one coil at a time. Otherwise, you may have to get another spring or lengthgmotheubne
Be sure to put the cut end up into the cup because the original ends of tigeaspriclosed coiled, and the cutting process leaves an
open end.

After the pistol is completely reassembled, it is always a good practice to try the action to ensure the safety engag&ment
changed. If the hold of the striker doesn't prove to be taimlg reliable, loosen the freeplay screw until the gun passes any
reasonable safety test you can dream up, but tapping on the grip, receiver, barrel, and trigger guard are good testalfsthe
remain cocked through all of this abuse, loosenfteeplay screw slightly and redo the tapping tests. The freeplay screw is easil
adjusted with the firearm in working trim, as is the trigger overtravel screw.

I have to know a person's abilities well and respect their judgment before | allow any lgametany shop with a trigger pull
below 2% pounds, but | recently adjusted a friend's competition T/C to a triggeweight of &2 pounds. With the current climate in
our courts, | don't want to open myself up to a lawsuit if | take the trigger puiiviileéd.

If you or the gun's owner plan to use a T/C in a meet, it's a good idea to try the gun out in practice and leave -tti@stment
well before a competition.

Troubleshooting Browning 9mm Hi-Power Pistols

The HiPower isconsidered bynanyto be JohrBrowning's finespistol, but even thbest need helpometimes. Herare some
troubleshooting tips.
By Chick Blood

THE BROWNING HiPower preceded all the "wonder nines" by many years, assured the principles upon which 99.9 percent of t
operate, and has a highpacity magazine.

Yet the HiPower has never achieved the popularity of the others. Not because of its cost. It costs less than most. Not becau
less reliable or accurate. If anything, it equals or betters the best of ttie But because the Browning is a singtgiononly pistol,
not doubleaction first or doublectiononly, it has been overlooked in recent years. The belief the daabten styles were more
serviceable, or safer, came into vogue with the adoptioredBénetta by the U.S. Armyfterthat, the vogue became dogma and the
rush was on.

Browning's pistol came into existence after the military staffs of several nations that were allied against GermanyWaworld
collectively worked out the specificatierior an autdoading pistol. Its weight couldn't exceed 1 kilogram; it would be compact and
well-shaped to the hand; it must carry more than ten cartridges and be terminally effective at 50 meters; the caliber nesst be n
than 9mm; the bullet must wgh no less than 123 grains and the muzzle speed must exceed 1148 feet per second. Other requirer
called for an external hammer to serve as a cocking indicator; the weapon to remain open after the last round hasdreeasfred;
to-manipulate manuakafety; a magazine safety; assurance the weapon would not discharge if dropped, and could be e
assembled/disassembled without the aid of tools.

Though he rightfully borrowed heavily from his design for the M1911 45ACP, Browning may have outdonenaselfi in
meeting those specifications.



Like the M1911, the HPower has an external hammer with a {calfk notch, a slide stop to hold the slide open after the last
shot, and it can't be fired unless the breech is closed and locked. Unlike the M19itPtwer is fed by a double stack magazine
holding thirteen rounds and has a magazine safety which prevents firing of the pistol when the magazine has been removed.

When you pull the trigger of a loaded-Rower, it rotates around its pin to lift the tyay lever. The trigger lever contacts the
forward end of the sear lever in the slide and causes it to rotate. When it does, the rear of the sear lever moves doontaatd t
the sear and disengage the hammer. The hammer, driven by the compressedngarospies forward to strike the firing pin,
compress the firing pin spring and fire the chambered round.

During recoil, the unlocking, extraction and ejection functions of -®d&lier slide are the same as those of a M1911, with an
exception. The unlockg of a M1911 barrel is achieved with a slide stop pin, a barrel link and lower barrel lug. The unlocking of
Hi-Power barrel occurs when the barrel lug, found just forward of the feed ramp, contacts a cam located in the frame tiust aboy
trigger assetnly. When the slide moves forward to chamber another round, the camming action is reversed to raise the barrel in
locked position within the slide.

If the trigger is held to the rear throughout a cycle of firing, extraction and ejection, the femndhaod the sear lever comes to rest
against the side of the trigger lever. In this position, the trigger lever can't properly engage the sear lever, anil thenttigoer
has been fully released. This constitutes the disconnect feature of-Bmndis fire control system. The trigger has to be released
after each shot to allow the firing of the next cartridge. As far as | know, this feature has never failed and no BreRovngr Has
ever gone full auto. But that's not the gun's only safety featur

By placing the hammer over its out-
line, you can quickly determine
whether its catching cock notch is
within factory spec. Hammers that
aren’t in the acceptable range must
be replaced.

P
Safety Notch-~

Catching Notch--Y

In the "On" position, the manual safety blocks the sear, preventing its rotation and disengagement from the hammer. Whe
magazine is removed, the magazine safety, under pressure from its spring, rotates the trigger lever forward. Thishaisadigers
and sear levers and prevents their engagement when the trigger is pulled. Even with a round in the chamber and thetynamual s:
the "Off' position, the HPower cannot be fired unless a magazine is fully inserted.

To service a HPower, thebest place to start is the same place you should start with any firearm: a safety function check. With
magazine removed, the hammer fully cocked and the manual safety off, pull the trigger. The hammer should not fall. d$estsecon
leave the magaze out and simulate firing by racking the slide back and letting it slam forward five or six times. The hammer shot
not be jarred off its halfock notch. Insert the magazine after you have fully cocked the hammer by pulling back and releasing
slide The hammer should falthen the trigger is pulled. The trigger should let go between 7 and 10 pounds. With the magazine <
in, rack back and release the slide tacoek the hammer and put the manual safety in the "On" position. Pull the triggedassha
you can with both index fingers. The sear should not disengage or partially disengage the hammer.

You'll find probable causes for failures that show up during this safety check as we get into troubleshooting the Brewning
Power.

There are six podslie reasons why the hammer falls off its full cock position and is caught by the safety notch:

A weak or sprung sear spring.

A trigger pull that is too light due to improper sear interface surfaces.

Interference with the sear lever at the pivot point withsear.

Interference between the top of the sear and the slide.

A worn or bent sear pin.

The trigger lever is improperly fitted and extends too high in the frame. This can also cause the hammer to fall from a full
cock position when you insert a magazine

oukrwnE



Sear and trigger lever work fall in the factaygly category. Springs and pins are available as replacement parts. If the manu
safety is difficult to operate, check the safety spring and plungdrdermovement. Also check for smoothness at thecéntie
safety plunger and the indent hole where it rides in the frame. Remove any burrs that show up there or between thehsatetgrand
at the tab on the forward, left side of the sear. Do likewise for burrs at the safety and ejector contact point.
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This drawing can be used to determine whether or not the engaging surface is perfectly flat and 90 degrees fromaheippar'stirface. If it
isn't, the sear has to be replaced.

If the pistol fires when the hammer falls to half cock, a bent@an sear pin could be the cause. A worn, broken or altered half
cock notch could also be at fault, as could anaftgpec sear or a sear whose engagement surface has been filed back. Tl
malfunction only occurs with HPower models having the new typehammers. Hammers are restricted parts, pins aren't.

Both new and older models of the-Flower can experience ejection problems. A common cause is a worn extractor engagem
surface. You can sharpen it or replace the extractor. On new models, lookdak &xtractor spring or an extractor that is binding on
its pin. If it's the spring, replace it. If it is binding, find out where and smooth things up. On older models, therégtiiatetimal to
the slide and, if bent, will affect ejection. Replace it.

There's a difference in how you replace these extractors, too. On newer models, install the large end of the extraictatisspring
hole in the slide. Position the extractor for installation and align the holes Witkiach punch inserted from thepof the slide.
Install the extractor pin from the bottom of the slide and drive it flush. On older models, position the sear leveldtiomstih its
small, slender end toward the front of the slide. The extractobefikld in the slide by therfing pin retaining plate.

Another difference between the old and the new worth noting is the firing pin spring. Until a production change was ®7&je in 1
the Browning's firing pin spring was 0.024ch in diameter. Newer springs are Gi86h in diameteand about -inch longer. If the
pistol you're working on has a spring of the old configuration, replace it with the newer one.

Save the possibilities of a weak magazine spring or excessive crud, the primary cause for feeding problems with a Browni
poorly made handloads or the wrong kind of factory ammunition. ThBdwier sometimes malfunctions with-9nd 1006grain
hollowpoints. Usually, feeding problems can be eliminated with the use @hé&tdtjacket rounds of no less than 115 grains.

Finally, let's go over a few tips on inspecting the hammer and sear to determine whether they're worn or have been overwork
a point that a dangerous condition exists. There are two diagrams here that may help. One serves for inspecting theatcmmger's
cock notch. If you position the hammer on the outline, you can quickly see if it is within specification. If the anglecd€hhis not
within the acceptable range, the hammer must be replaced. Do not attempt to bring it back to spec. You'll onhatsakeowd
with it worse.

The other diagram is used in sear inspection. The sear must be replaced if it does not meet the criteria shown, no matte
slightly the engaging surface is rounded or has been filed back.

In making these evaluations, it's bestise a fivgpower eye loupe or an OptiVisor.

Troubleshooting Luger Pistols
You should notehat more "shooterugers" are showing up in the U.8ecause the motbat get here, thmore that neediork.

Here aresome things tavatch for.
By Frank Fry

TOGGLE - BREECH BOLT ASSY
LINE OF THRUST BELOW PIVOT PIN

&
:> PIVOT PIN

LINE OF RECOIL

Recoil thrust below the pivot pin forces the toggle down, locking the action cosied firing of a Luger.



LUGER CONJURES MORE images of romance, intrigue, and mystery (and more erroneous information) than any othed handgt
except, perhaps, the Eaingle action. As import laws have relaxed somewhat in recent months, demand for "shgetst' o

those which are not collector's iterds has increased. Hugo Borchardt, who designed revolvers for Winchester Repeating Arm
never received the credit fdeserved for designing, developing, and marketing the forerunner of the Luger. Of the two maj
handguns used during World Wars | and Il (the Colt 45 and 9mm Luger), the Luger was used by more countries and in gr
numbers than the GI Colt 45.

For gunsniths, there are two major types of Lugers, th@6Pand P08, that concern us. The variants of these two models are
endless, and some of these may have high interest and value to collectors. Both models are found in either 9mm andug0 Lug
most commaly in 9mm.

Some expertise should be developed to determine if the pistol to be worked on has any collector value. If there igatoector
you should be aware of it. You should be aware that any work done to the gun may adversely affect thatwahust Yitake an
informed decision regarding possible loss of value.

Both models of Luger operate under the same principle and basic @edigat of short recoil and rising toggle. During firing,
lines of force against the breech bolt lie below the pivattpaf the toggle pin, forcing the toggle to remain closed against the rails of
the barrel extension, creating a very strong and positive lock. As the toggle moves to the rear, the toggle knobs striktheams
frame, lifting the line of force above tleenter line of the toggle pivot pin, allowing the toggle to rise, opening the action.

The noticeable external difference between #86Rnd P08 is that the B6 toggle and extractor are flat, or flush with the frame,
while the P08 toggle and extract@re rounded. The major internal difference between the two is thatGBén&s a coil recoil spring
located under grip panels in the rear of the grip, while the eaHd€r las a leaf spring. The@ is considerably more common than
the ROG.

Otherdifferences within each model may also be found. Ihdsyever, not within the scope of this article to identify any of the
multitude of model variations.

EJECTOR
j/ Ty

RETAINING
RETAINER AT

EJECTOR HOOK
POINT

A locking stud and retaining hook provide pressure for the ejector.

Many of the moderately prideLugers being imported today are poor specimens and, although advertised as shooters, they ma
may not function properly. The rumors that Lugers areddirtsitive and that they jam easily are not necessarily true. These pistols
along with Colt, Savagy and other brands, were considered and recommended for further testing for U.S. military use. They
however, quite sensitive to mismatched parts, and may have associated malfunction problems. The Lugers were origirally me
exacting specificationwith major, and many minor, parts serial numbered. Mismatched major parts such as the toggle, bolt, or be
extension could indicate that the gun may function unreliably.

If the number stamped on the bolt or toggle does not match the barrel aneekt@msion number, a headspace check may well
be advised. If headspace problems are found, and bolts or toggles are available, a combination may be found that haiminat
problem. As these parts are not usually available in the average gun shop, tla¢isterare that the barrel will either have to be set
back a turn or will have to be replaced. The pressure flange on the barrel should be measured to determine if théeatis suf
material to allow setback, as not all the flanges are the same thickinagre is not sufficient flange thickness to set the barrel back,
the only option is barrel replacement.

In disassembling the pistol for cleaning and internal inspection, an easier method than using human power to compodss the
spring by pressimthe muzzle on the bench or holding the barrel extension back with the hands can be used. This lazy man's mett
to have the gun do the work for us.

Remember that eye protection is always recommended, and make sure the pistol is free of ammunition.

Check the magazine for live ammunition, insert it in the pistol, and open the action to lock the toggle open. Remove the. maga
After the trigger, or takedown, plate has been removed, the toggle can be released, and the barrel and extension astaentsffy wil
the front of the frame. The toggle pin can be more easily removed if the toggle is raised about half way. After reptagigig /et
assembly, barrel, and extension assembly, using the magazine to lock the toggle open will make reimstalkedawn plate just
as easy.

Note that these pistols can be fired with the barrel and extension off the frame. If a live round is inadvertentlyeleftamtier
and the sear bar is pressed, it is possible for a discharge to occur. Because oidinigaddischarge possibility while the Luger is
partially disassembled, extra caution should be taken in normal safety procedures.
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The magazine button contacts the bottom of the hold open to lock the Luger action open.

There are only two screws inglentire mechanis@ one grip panel screw on each side of the frame. The remainder of the part
are keyed, slotted, or pinned together. The major parts are generally large, sturdy, and resist damage, but care smnoiskeldbe ex
especially with flat sprigs, as replacement parts may not be easily found. Fabricating any broken parts will be time consuming.

If a Luger shows up in your shop with jamming or malfunction problems, other than the most common extractor, ejeatgt, or firi
pin malfunctions, the ptlems may seem difficult to diagnose. This is because we are more accustomed to working on &gdlt 1911
models.

Some of the more common malfunctions, their probable causes, and complaints are:

During firing, failure to load or feed from the magazine.Ther are two major causes. The more probable cause is a weak magazir
spring that does not raise the round fast enough to be picked up. The other cause is short stroking, which preventettioenfront
edge of the bolt from getting behind the base of thedoBoth malfunctions have the same symptoms and may not show up on
consistent basis. Other causes can be deformed magazine lips that prevent smooth cartridge stripping.

Several magazines should be used to see if the problem is a weak spring or defegaethe. If this is the case, it is easily
corrected with a new magazine, which is available from T4pbMfg. and other sources.

If the problem is short stroking, the problem could well be an ammunition problem. Some U.S. ammunition makers hawk lighte
their loads in recent years, and, as the Luger is ammusiéingitive, these lighter loads may have insufficient recoil to fully function
the action. The result is short stroking. Changing to a more powerful brand of ammunition is a more viablerigntham lighten
the recoil spring. If an ammunition change does not cure this problem, suspect bergxtansbn rails. Any misalignment of the
rails can cause friction or binding during operation, slowing down the cycle. The binding action rhayapparent when cycling the
action by hand, but can show up and cause difficulties under live conditions.

Action does not fully close during firing. Check for overly tight magazine lips which prevent smooth stripping of the round, or for
magazine lips tht bind on the bottom of the bolt. The problem may also lie in the mainspring. Check it for rust or loss
compression. If the spring has become weakened, there could be insufficient force to lock the bolt into battery.

Recoil spring removal is accomplisth by removing the barreixtension assembly and removing the grips. Insert a closely fitted
pin through the hole in the bottom of the spring guide (at the bottom rear of the grip), and pull the spring guide tdo@af the
frame, rotating it to digegage the guide from the toggle link. The spring can now be swiveled out of the side of frame slot. Tens
can be released and the spring and guide removed. Reassembly is in reverse order.

Empty case stovepipes or fails to ejecThe problem can be shatroking, a weak extractor spring, or a weak ejector spring. If the
tail of the ejector is bent, the ejector may not have enough force to extend into the breech block cutout to contacf the shed
positively. If the problem lies with the extract the lip may be damaged, or the spring so weak it does not hold the case firmly.

The firing pin falls, but no ignition occurs. The cause is probably a broken firing pin. The pin is removed from the back of the
breech bolt after the belbggle assemblis removed from the barrel extension. Pressing in on the slotted retainer before making
half turn will release the retainer. The firipgn spring and pin are now withdrawn from the bolt. The fiqiig tip can be rebuilt by
drilling and silver solderig a new tip in place. Reshape the new pin to match the contour of the shoulder. Soldering should be @
quickly to keep the firingpin sear from losing its temper.
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The firing pin is retracted by a safety cam when the Luger's action is open.
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Severakhanges of force, indicated by the arrows, from the trigger to the sear contribute to the Luger's mushy trigger pull.

All of the sliding parts of the Luger must have minimum clearance (no play), but be free enough to slide smoothly. Bt parts
excessie play can also cause friction and binding that contribute to intermittent malfunctioning, generally during the clasimg port
of the cycle.

If excessive tolerance is suspected, try to find oversize replacements parts. Welding and recutting pdrtateestoassive play
should be used only as a last resort, and only then with the understanding that the procedure may not cure the probtameand ir
cases may make it worse.

If parts seem to be fitted too tightly, make sure the problem is not causearbgd or bent parts, which will need to be carefully
straightened. If the problem is oversize parts, lap them together until drag is eliminated. Take care not to undersize them.

Trigger pull is too soft. Many customers will want the trigger pull "crispeg" to conform to what they are used to in other semi
automatic handguns. This is a difficult and unrewarding task for the gunsmith. The Luger trigger linkage is considexahiy diff
from what we are used to. Study the relationship between the triggeer plate, disconnector, trigger bar, and firing pin. The
relationship of these parts results in three changes of directional force from trigggar dad contribute to this long, soft, mushy
trigger pull.

If an excessive amount of slack is presesoime of it can be removed. To prevent visible alterations to the pistol, build up anc
recut the pad on the top of the trigger bar. Removal of the trigger bar from the takedown plate is recommended befofeybagdup
to get rid of the mushy feeling wifiot be as easy. Part of that problem lies in some required discondeet@nce tolerances within
the sear bar, and the length of the pivoting arms of the seér baither of which can be eliminated.

Generally speaking, after squeezing all the slackep, and squash out of the linkage, theoteis usually clean. Due to the
difficulty in trying to crisp up the trigger, it may be best to let it go at that. Experience has proven that no matiedaat the
results will not be up to expectations.

Poor condition, or barrel replacement necessaryMany of these "shooter" Lugers will be in poor condition, and may need
refinishing, or they may have barrels that need to be replaced. Coramsiweanition, neglect, and improper storage are contributors
to these problems. If refinishing or rebarreling is to be done, make sure that the particular pid@EtbHsctor's value. The value of
rarer specimens, even in poor shape, can be completely ruined by rebarreling or refinishing.

Checking a collector's guide or publications specifically on the Luger, and being sure of its value before startingthory islter
highly recommended. If the Luger was originally 30 caliber, a caliber change can also be considered at this timeugévrebaorél
can be replaced with a 9mm without changing any other action parts. If a considerable amount of shooting is anticipatigdnammu
availability and costs can be significant.

Several companies, such as Gun Parts Corp., can providemaitieet prethreaded barrels in a variety of lengths. The major
difficulty in exchanging barrels will be getting the old barrel off without warping the barrel extension. A block is read&tithe
arms of the barrel extension from becoming crushed or twistéldebryeceiver wrench. If the breech block is used to prevent damage
to the barrel extension ring, be sure to remove the extractor. It extends into a slot in thexbemsbn ring and can be easily
overlooked. Removal will prevent damage to the extraatal extension.



If the barrel is frozen or rusted in place, a relief cut made in the barrel flange up to the face of thextears@n ring can help
relieve thread pressure. It ruins the barrel, but since it was already beyond saving, the lossimithbe Any lathe work performed
on barrels and barreixtension assemblies may require a lathe setup which minimizes possible damage to the "tuning fork" portio
the barrel extension. A mandrel can be used to support the breech, helping to keiméhchshifting of the barrel in the chuck to a
minimum.

If you plan on reblueing, the process must be done carefully in areas where parts mate to prevent undersizing andldighing, n
them look worse than they already are. Large pitted areas, mostoctyriound under the grips, can be filled with weld. If weld is to
be used to fill pitting in areas that show, the base metal and welding rod may not be of the same composition, andathadilbe m
uniform in these builup areas. Frosting or bead lilag recessed areas to give contrast to highly polished surfaces may help disgui:
these areas. Remember that heat increases the possibility of warping. MIG or TIG welding is probably the best bet trekéép the
a minimum.

Try to save the original mkings and numbers. Letters and numbers that are dished out and half polished away look worse t
sharp markings with pitting. Also be reminded that polishing out the serial number may run you afoul of the Feds. Tlieytdon't
have serial numbers alet or obliterated.

Inadequate sights.Unless sights are mounted on the barrel, there is little that can be done to improve the integral rear sight. Ther:
two exceptions to the common fixed rear sight: ThHedr-barreled Artillerymodel sight lookdike a miniature Mauser 98 sight,
mounted on the barrel in front of the receiver extension ring; the other exception idnttie Mavy, with a tweposition sight
graduated in 100 and 200 meters and mounted on the toggle. Trying to alter the fixedhteaitlsigftermarket sights can be a
problem, and usually ends up as a genuine certifiable botch job.

When replacing a barrel, sight options are greater, as sights can be mounted directly on the barrel. This option isnbyactica
with the longer lengthdf sights are mounted on the barrel, the original rear sight may be removed or left in place as you prefer.
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If the Luger's safety doesn't hold, building up the area shown by welding in extra material can fix it.

Cleaning necessaryComplete disassemplof all parts is not needed for a thorough cleaning. Those parts that may need to |
removed for cleaning are the sear spring and sear bar, ejector, hold open, and safety assembly. There are crevices andaecess
or around these parts that colledtt.dUse care when removing the sear spring; it is keyed into the frame and can be difficult 1
fabricate if lost of broken. The rear of the hold open must be lifted up far enough for the retainer in the front tpioléartese
frame, before it can blidted out. The ejector is lifted at the rear to clear the retaining stud from its recess in the barrel extension. T
ejector can now be pivoted inward and lifted out of the barrel extension.

Safety does not prevent firing pin releaseAfter working onthe Luger, as with any firearm, test the safety to make sure the sliding
safety holds the sear bar and prevents release of the firing pin. If the firing pin falls, welding extra material to ibe carar
eliminate this malfunction. Any welding must berg carefully and be blended into the sear bar to prevent an unsightly glob. Th
weld should be added to the sear bar, as the safety slides into a slot in the frame, and any significant buildup grskde safiet
bind in this slot.

Remove the safetlever by disassembling the left grip panel and baxéénsion assembly. Drift out the pin found inside the
frame in the left side, above the safégyer pivot. The safety lever and safety slide can be separated and withdrawn from the frame.

If the Lugeris a particularly fine and valuable specimen, a careful consideration of the gun's value is again advised to asses
possible risk that would decrease its value during any repair or alteration. Documentation is also advised and shoutth be ke
permamnt file.
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There isn't much yoaan do to change the trigger's feel, but creep can be removed by building up the lever and refitting it to the sear bar.

Checklist: Charco Revolvers
By Guy G. Lemieux

CHARCO, INC., manufactures smaftame revolversAll of the company's models use basically the same parts, except for som
directly related to the different calibers. That means a variety of trouble spots can be diagnosed and fixed on a nianer of C
revolvers fairly quickly.

Here are a few quick paiers to watch for on these handguns:
Misfires. With an empty gun, pull the trigger fully to the rear and hold it there. Push the hammer forward and check the firing
protrusion. It should fall in a range between 0035 and 0.048nch. If the firing pin is not too short, the problem may be a
"clipped" mainspring, an operation some owners perform to lighten the trigger pull. It the spring has been altered, rfitain new
spring and tesfire the gun.

If it still misfires, check the headspace. If thealispace is excessive, a new cylinder must be fitted.

If the firing pin protrusion is too short, the cause is rarely the presence of too short a pin. Instead, the misfig/ il dkie to a
thin hammer block or a long hammer nose. The cure is to grfad thousandths off the hammer nésehat portion of the hammer
which protrudes above the surfatewhich strikes the hammer bar. This will usually cure the problem.

If the firing pin protrusion is still too short, the countersink, located irffrdmae, may have to be deepened. Remove the firing pin
and carefully deepen the countersink with a hand reamer.
Hard Rotation, Empty. If the cylinder turns hard when it is empty, the problem is likely due to either a buildup of residue on tt
crane spindl@r lead buildup on the rear of the barrel. Cleaning will cure either problem.
Hard Rotation, Loaded. If the cylinder rotation is hard only when loaded, check the breech face for raised burrs around the firing |
hole and the hand slot. File or stone anyr&flat. If the rotation is still hard, gauge the cylinder with the "go" headspace gauge. Use
hand reamer to deepen the countersink of any chamber which will not close on the "go" gauge. Do not deepen it to lia¢ iextent
will close on the "nego” gauge.
Cylinder End Play. This is ordinarily the result of a thin extractor star. It can be cured by fitting a new extractor.
Excessive Barrel Gap.The gap between the barrel and the cylinder should not exceedifobl2f there is cylinder end play, the
problem should be solved by fitting a new extractor. If cylinder end play is not present, a new cylinder will bring thhigap w
tolerance.
Excessive Headspacé&xcessive headspace in ashamberequires the fitting of a new cylinder.
Hard Extraction. Hard extraction may be due to a rough or galled chamber. This may be cured by polishing the chamber, as lor
the finished chamber does not exceed the diameters in the table below. If all the chambers are rough or any exceed ma:
diameter, a new cylater should be fitted. Also note that handloads generating excessive chamber pressures can cause hard extr
Usually, this will disappear as soon as proper ammunition is used.

Caliber Maximum Diameter
.38 .385inch
.32 .344inch
.22 WMR .2465inch
22 LR .232inch

Stiff Extraction Stroke. This is almost always due to the ejector rod return spring's binding in its housing (usually because the sp
tip overlaps the following coil). The solution is to replace the return spring.



You cantroubleshoot most malfunctions on Charco revolvers by knowing a few problem areas.

Lorcin L9mm Pistols

Knowing when tesay no is agmportant aknowing the partsvhen you workone of thesénexpensive pistols.
By Butch Thomson

THE LARGE NUMBER of Americans who want to buy cheaper products has created a whole new market segment of inexpen
cast guns. But if we look at our history as an industry, that should come as no surprise.

It all started with the lowpriced 25 autos. After those had beeruadfor a long time, people wanted a more powerful autoloader
but still didn't want to pay much. Cheap 32 and 380 ACP pistols flooded the market. This was followed byrabe miae
millimeters. The lowpriced high capacity 9mm was a natural successtiis progression.

Gunsmiths everywhere have been swamped with repairs on these firearms. To meet the demand for these guns while keep
price down to what people want to pay, manufacturers have to use simple designs of cast and stamped pesignSuafted result
in parts that are easily broken or deformed. The price structure demands that parts be assembled wifittiog heshith can lead
to feeding, jamming and extraction problems. We come into the picture when the owner wants them fixed.

Like | said, there have always been cheap guns around. Those that were popular in the past weakbsmedlolvers or little
25s. With these inexpensive high capacity 9mm pistols, the theories of fixing them are the same but the problems antveidks in
are significantly greater. A 25 ACP cartridge going off in a breech that was not fully closed was not a terrible prdidemuaslts
brass could contain part of the explosive force. But a 9mm that does the same thing can do tremendous damagenrméets
apply to all the cheap highowered autoloaders on the market today. A gunsmith needs to remember what can happen if a pistc
works on has a catastrophic malfunction after it leaves his shop. Before you work on it, the manufacturer thelilmahsy. After
you work on it, a large share, if not all, of the liability is yours.

On those "words to the wise," we will discuss repairing and maintaining the Lorcin L9 pistol, as well as several thingslgou s
not do because of the potentidlsafety and liability problems. I'm not singling out the Lorcin. It is no worse than similar pistols on
the market today. These same thoughts should be kept in mind while working on any of the chpapéigiistols.

The Lorcin L9 pistol must be difired and the safety put into the fire position before you attempt disassembly. The takedov
latch is a small, square piece of flat metal located in the frame between the grip safety and rear of the slide. The Haeloelyg
part showing, has a dimple the center for a small punch. This piece is pushed in with the punch while you pull tHe-glicle to
the rear and lift it straight up. As the rear of the slide is lifted, the takedown button, firing pin spring, and firvil Ipgnreleased
and, ifallowed to, will fall out of the slide. The slide will now go forward and off the frame. Several parts are loose at thé imn
not lose any.

Looking at the slide first, remove the takedown button and the firing pin and firing pin spring. Excedspfiiyng this pistol
can cause the firing pin to break, so make sure there is #bhiogh of the thin point extending out from the firing pin body. With the
slide off the frame, reinstall the firing pin to make sure it moves freely in its slot anabihai/~-inch extends through the slide. This
extension is the pistol's only ejector. The gun may still fire if the tip breaks off, but it will not eject. A bent orfidinepin spring
will not allow this firing pin to move properly, and will causestbccasional misfire. Roll the firing pin on a flat surface to be sure
that neither end is bent or wobbles. The pin must be replaced if that condition exists.

You should also be aware that firing 9mm +P or similarly hot loads through this pistol carhbdirthty pin. A bent firing pin
can stick in the fire position as it extends through the slide, possibly retracting just enough to allow a cartridgéub vdthd
sufficient firing pin extension to slafire when the slide closes. Normally, the firipop will break before doing this, or will stick so
far forward that another round will not load. However, if it sticks in just the wrong position, your problems could be.ektrem
suppose the gun's going falto is a possibility, but the firing pin sHdprevent ejection.

The only other parts in the slide are the extractor assembly components. Beyond getting dirty and sticking, theserpaate seldc
problems on the Lorcin. They are held in place by a small retainer pin that is driven in from thieet@in 1 removed by driving it
out with a punch from the bottom through the top. Remembercaisisslide is easy to chip. The extractor parts are cheap, so replac
them if there is a question.



LORCIN L9 AUTOMATIC PISTOL

K
1 Frame
21 40 — =-20 A g ?:gger
4 Mag Catch
5 Grip Safety
6 Slide Safety
10 Extractor
11 Cam
12 Trigger Bar
13 Take Down Latch
14-1 Magazine
15 Grip Screws
20 Extractor Spring
20-3 Sear Spring
20-4 Trigger Return Spring/Mag Catch
Spring
26 20-8 Takedown Latch Spring
21  Firing Pin Spring
24 Trigger Bar Spring
26 Recoil Spring
27 Bumper Spring
28 Grip Safety Spring
29 Safety Spring
30 Extractor Pin
31 Sear Cam Pin
32 Takedown Pin
33 Trigger Bar Pin
34 Trigger Pin
35 Grip Safety Pin
40 Firing Pin
41 Sear Block
42 Bumper
44 Takedown Button
50L Left Grip
50R Right Grip

Looking at the frame, we need to check the recoil spaimd) the bumper spring. This pistol is a simple blowback action that is
being asked to handle a 9mm cartridge. The weight of the slide and springs is the entire safety system that keepsctbsebreech
long enough for the pressure to drop sufficientlyalkdé sure the recoil spring slides easily over the bumper spring. Roll the recoi
spring on a flat surface to make sure it isn't warped. Do not attempt to remove the bumper or its spring.

By placing downward pressure on the top of the sear, you can puhtheaway from the frame and release the sear and seat
spring. The sear is made of hardened steel. A hard steel pin running through it works as an operating lever. This lpém athlero
gun we inspected but | am reluctant to say whether this $3.5& maris not a weak link in the gun. The same system is used in many
firearms without breaking. Inspect both ends of the sear pin to make sure it does not happen to you. The engagindreudaae of
should be smooth and not have any chips. Do ngidlighing this sear for a softer trigger pull. You can clean it but do not polish off
any of its sharp edges. Any bevel edge at all can allow unintentional discharge.

When the slide is removed from the L9, the safety pops up and allows the safetysplis&ngage. This spring pushes forward
toward the muzzle to rengage with the safety lever. The cam that we removed upon releasing the sear assembly can onl
damaged outside the pistol. Remove the two screws on the left grip, and take extra carea¥eydo pry the grip panel off. The
panels are made of very thin, eadipken plastic. Lift out the safety spring before removing the right grip screws. Removing th
right grip panel releases the magazine latch and latch spring, which are easitkgéxihey can be easily removed.

Now all that is left is the trigger assembly and the grip safety assembly. The grip safety is held in place by a singepiatai
that can be pushed out either side. Do not disconnect or soften the spring on thietyrip sa

Although some people do not like grip safeties on their pistols and would prefer them to be disconnected, this mustenonbe do
an L9. The top of the grip safety bar blocks the left end of the sear pin and holds it in place.

The trigger assemblysisecured with a directional pin that is driven in from the figirnid side and must be driven out from the
left. There are six parts to the trigger assembly, including the two pins. You have the trigger bar and trigger bahspryag. fave
the trigge and the trigger return spring. After the trigger retaining pin has been removed, the trigger assembly can be removed.
should do so only for inspection, cleaning, or replacement. A lightened trigger return spring will occasionally prexiggetifi®im
returning fully forward, thus keeping the trigger from engaging. The pistol's trigger is marginal and, in the interesy ofteaild
not be modified While some L9s have heavier trigger pulls than others, trying to make them lighter is notleajood i

You can check out all the bearing surfaces in the pistol's frame and smooth the rough edges with light emery or jegeeler's r
These cast parts chip and break easily, so be gentle. Here are some key areas to examine: If the trigger bind inilea fim
other parts are removed, look for drag marks on the trigger itself. Find the corresponding rough spot in the frame aidewmoth
It is doubtful that you will find rough edges on any of the stamped parts but, with a cheap gun, anyitssiple.plrake care of the
roughness but smooth only the Aeorking edges of the parts. Leave the sharp edges on all working edges. Attempting to remove
barrelfrom the frame could result in your cracking the thin cast shield around the barrel.



One towehy part of the L9 is the takedown retainer. This thyag assembly consists of the flat steel retainer plate itself, one
spring, and its retaining pin. These work well almost all of the time but they must be kept clean. If something geke ifrsioe t
where the retainer plate moves back and forth and blocks its movement, the pistol cannot be field stripped or repaired.

The pistol is reassembled in the reverse order of disassembly. When you assemble the safety bar, first do it withdwt the
springin place. Make sure you get the nipple on the back side of the safety into its hole in the frame. Move it up and down to r
sure it is working and that the grip safety is not dragging on it. Now you can take it out, put the safety spring im, iasthlirthe
safety bar. It must be pushed forward until the nipple slips into place, and held still while the grip panel is replaced.

Most feeding problems can be blamed on the magazine or the way the magazine fits into the firearm. The L9 magazine is
made and should cause no difficulties unless it has a fitting problem. Some of these pistols do not like anything altjadkeatet
ammunition but there is really no set rule. Some will feed nearly anything and others are very particular. Thagasneuhiabout
accuracy, ejection, trigger pull, as well as other items.

What we've said will cover most problems you will encounter but, due to the simple design arfidtinggearts, you may have
to hunt for the right combination.

MODEL L9MM

Takedown
|—" Retainer

Trigger

Frame

Slide Safety
(Shown in "safe” position)

Magazine Release

Easy RevolverJobsfor Beginners

Working withwheelguns allowgou to build yourconfidence whileyou perfect youskills. Here aresome good jobs tstart with.
By Chip Todd

IF YOU ARE A beginning gunsmith, the most straightforward handgun to start with would have to be the revolver. Its simplicity
operation is much less frustrating to the inexperienced gun handler than mosiusemmtic pistols and their periodically baffling
ailmerts that frequently drive experienced gunsmiths to distraction.

A revolver's malfunctions are also more easily described to you by less experienced handgunners. This factor alone can
learning about handguns easier to digest when you are just starting o

There is no doubt that patience is a virtue, concerning guns. But it is also a fact that the less patience requiredfuthe moi
learning most people will have. Mark up another good reason to start with the simple revolver.

There are several differetyipes of revolver problems you will most likely encounter. The foremost one will be inaccuracy cause
by either the handgun or the shooter; either one will seem to the shooter to be the gun's fault, not theirs.
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Brownells forcingcone service kit, showmere with an 14egree cutter ready to cut into a S&W Model 19, allows the gunsmith to smooth a gun's
coneto-bore angle.

Other implements in Brownells kit include an-dégree forcingcone cutter, bushing, rod, and muzzle cone, all of which are siitvthe S&W
Model 19.

Forcing Cones, Bores

The usual problems attributed to the handgun involve the bullet's action in the bore, the trigger action, and the sigass. The
understood of the three is the relationship of the bullet to the axis bathel. If the entrance of the bullet into the bore isn't coaxial
with the bore, there is not much chance that the bullet will rd@eharget's center ring. If the angle of the forcing cone's funneled
entrance is shallow, the force required to aligntthidet with the centerline of the bore is lessened. The perfect analogy to theforcing
cone situation would be the narrowing down of a highway from four lanes to two. If they did so too abruptly, there waariel be m
friction and cars would change lanegegater angles. The same holds true in the case of bullets and forcing cones. If the angle of
forcing cone is reduced, there is much less friction and the bullets are much less apt to be forced into the boréeith eodidiibon.

There are sever&ypes of forcing cones, but you probably will encounter only two in your entire gunsmithing éateercone
cut into permanently attached barrels, and the one on the rear end of a removable barrel like those found on Wessomheyolvers
are the samauhctionally, but the Wesson style allows the barrel/cylinder gap to be easily adjusted by the shooter with only the he
Wesson tool and feeler gauge. The system lets the shooter screw the barrel in until it bottoms out against the fedlehgaage o
and is locked into tension by the shroud and threaded sleeve at the muzzle. | am still amazed that the Dan Wesson system w
well in the hands of the neophyte as well as the experienced shooter. It is pretty handy to remove and clean thedyaing emkef
painlessly.

Cleaning the forcing cone of both conventional and Wesson revolvers is best done withesnieadg tool like the Lewis Lead
Remover, an efficient system for removing leading and fouling of the forcing cone and rifling. It is a simple designkamalvor
Many gunsmiths, myself included, believe the bore should have all irregularities filled with sonéethéagd, copper jacket material,
just somethind to provide the effect of a continuous surface formed by the steel of the bore and the foulig). xters want
all of the fouling out of the bore before shooting the firearm but usually fire a "fouling” round before counting theghats ao
the argument may be moot.

At any rate, the Lewis Lead Remover is the most economie#thod of smoothingut the bore. One of the only things | find
wrong with the Lewis offering is that it is only listed for select calibers. There is no doubt in my mind that it can fog afwest
than listed calibers, but there is no chart in the catalogs offeringdtaqgirthat says which kit to order for unlisted calibers.

This tool uses common coppstreen wire to scrape off lead in the bore by being dragged through the bore with brute strength.
best work is done when it is hard to drag the screen through teeTde circle of screen is about the size of a quarter and has a hols
in the center for the screw of the adjustable tip supplied. This tip has a threaded shaft with semigbgurtubing on it that expands
when the knurled round nut is tightened on thafts The shaft is about the length needed to clean a pistol so | had to make a long o
to use on rifle barrels. A small rod, which seems too soft to last very long, is supplied with the kit to tighten thexgtipamwtio the
rod that goes through thoarrel.

The process is similar to pulling a cleaning patch through a bptdl.the screen patch through the barrel several times, turning it
over if there is very much lead stuck in it. The first time you use the lead remover you'll be amazed aahawerte out with lead
all over it, when there wasn't enough to be seen by eye.

The Lewis Lead Remover kit is shown with two types of barrels and lapping compound. One of the big pluses of thisbdrislthaeed not be
removed for servicing.



A tapered tool for cleaning forcing cones on revolvers uses the samscnain circles as the baraéaning tips, but is meant to
be rotated to scrape the lead from the forcing cone, not pulled through the bore.

If your desire is more accuracy, less lesitting, or just plain knowing that your revolver is more precisely adjusted, Brownells,
Inc., offers a welthoughtout kit to use on forcing cones.

The angle of the forcinrgone funnel can be changed to a much more accurate shape by using the Bfowimedisone tool kit
with its full complement of cutters and guides. The cone operation Uégsreh rod with a threaded end to secure the cutters. Five
facing cutters, two chamfering cutters, an assortment of pilot sleevesnd 8 tdegree cutterand lapping cones make it a complete
conetransformation tool.

| start by squaring the forcing cone face with the proper size facing cutter, always the largest that will clear theotapstrap
frame without scoring it. The pilot sleeve is marked, batghuggest one you can get in the bore is the proper one for the caliber. A
aluminum centering guide is used at the muzzle to center the rod with the bore. Between the pilot bushing and theuddstetirg g
rod guarantees the forcing cone cutter dlsquare with the centerline of the bore.

For our purposes here we worked on a Smith & Wessdnaike revolver, which is one of the most popular. As a result, it is the
one | work with the most. The instructions are general enough to be used with amaesvalver, though, because a barrel and
forcing cone are virtually alike from one brand to another.

Start by opening the cylinder and removing it from the gun, if possible. This will probably save the cylinder from unsigh
marring.

Install the casaluminum handle onto the shaft, placing the set screw into the undercut in the unthreaded end of the shaft. 1
insert the centering guide onto the shaft with its tapered end toward the threaded end of the shaft. Insert the shihft thooeigimd
install the proper pilot bushing (untapered cylinder) onto the shaft and push it up into the forcing cone.

Screw the facing cutter onto the threads of the shaft and tighten it with the rectangular bar provided with the kihdéhHingje
while twisting it cbckwise with one hand, push the centering guide against the muzzle with the other. This will cut the face of
forcing cone square to the bore by ensuring that the cutter shaft is concentric with the bore. Use a small amount of suting pre
cuttingonly enough to produce a fresh, bare surface completely across and around the face of the forcing cone. The lesaghe be
any metal removed increases the gap between the cylinder and the forcing cone.

Smoothing and enlarging the cone's funnel wilphibe bullet's entry into the bore of the barrel. | would suggest, however, that the
factory's 18degree funnel be changed to 11 degrees to further ease the alignment of the bullet into the rifling. The shallower &
aligns the bullet with less upsetgirforce. This has more oheeffect on the accuracy of lead bullets but also tends to help with
jacketed slugs.

The tapered cutter must be held in constant contact with the forcing cone so that it will cut without chattering, sdraeti@ing t
be eliminaéd by turning the cutter fairly slowly. | cut until the mouth of the forcing cone is abouinfB0arger than the bullet
diameter. This enlarging of the interior of the forcing cone is helpful in keeping the revolver from spitting lead arabthengof
the cone's surfaces helps the bullet find the center of the bore in an undistorted condition, most nearly coaxial wéthlthe bo
essential that the forcing cone interior not be enlarged too much because it can cause the cone rim to ber tthe thirefgth it
needs. | draw the line differently for cones with ardEg§ree taper thanrfan 1tdegree taper because the shallower taper carries the
thinness further and creates a greater chance of its splitting. Limiting the enlargement of tioeatane the 0.06hch | mentioned
earlier is best for safety. | can never be sure what kinds of reloads might be used.

The forcingcone kit's lapping tips, made of brass and used with abrasive pastes, are useful in removing any concentric ri
and/or batter marks caused by the tapered cutter inside the forcing cone | make it a rule to use each tapered cone tip with the
grit every time because the grit will imbed itself into the brass and could cause deeper scratches than intended. VéeB&hElo
lapping compound used by mechanics is still the best | have fowseé. only the fine side of the twgided container and leave the
coarse side for other work.

After the lapping operation, there will still be a sharp edge to the forcing cone. Thisremioved for the job to have a
professional appearance. The chamfering cutter supplied with the Brownell's kit is easy to use and comes in two siagsathat co
cones you could encounter. It will only take two or three turns around the edge of ¢he atvamfer the edge to a visually pleasing
width.

Remember when doing anything to a gun that involves removing metal: The less you remove while still getting the results
want, the safer it will be. It's also economical because it cuts the riakin§ too much off and having to replace a part, or the whole

gun.

Custom S&W trigger appears smoothed and polished next to the original serrated trigger.
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MIDIFYING A S&¥ REVOLVER REBOUND BLOCK

You can take about 20 degrees off thed@@ree step on a 34 revolver, but you must take care that you don't cut too much metal when you're
performing the operation.

Rebound Blocks

There is a step on Smith & Wesson revolver's rebound blocks that just must be changed slightly to help them cam the ha
back up ato the block, when the rebound spring has been lightened. Ftegd8e step on the stock block should be slanted bad
another 20 degrees to aid the hammer's climb onto it. Since tmnstiser safety feature of the revolver's design, it is essentiaéto u
restraint in removing material. Removing too much could easily be misinterpreted by a jury if an accident should evéhdbur w
firearm. Don't avoid thinking about such a possibility. It is very real and one that should be foremost in the ‘'gungmlittvthenever
he is working on any firearm.

The illustration of the rebound block shows the location and amount that can be safely removed to allow a lighter réfgpund s
in a S&N revolver. The rebound spring is the one called a triggeern spring by most manufacturers. If the spring is lightened, the
act of having to cam the hammer back and up onto the rebound block is often the cause of the trigger not returningyall the
forward when it is released.

There are other ways with other revolvers to lighten respnng pressure, but most others don't need as much work to make i
easier for the trigger to return forward. | have found that when all else fails in trying to g&\theevolver triggers to return to the
front when there seems to be enough reyming pressure, beveling the top edges of the tribpeaking bar helps.

On most other revolvers, there is a more direct relationship between the-teggerspring andhe trigger. When the trigger
spring needs to be weakened and is a flat type, it is often more effective to narrow the spring than it is to thisitallyhigves the
spring more of a chance to last longer.

Sights

Sights could be the most subjeetiof all reasons for missing the target with handguns, but hearing the interesting excus
shooters often have for their sighting difficulties is one of the more entertaining aspects of gunsmithing. Some am s@tid an
imagined, and you will have to gtice keeping a straight face and nodding in response while trying to determine the real reason
this person's not getting a good sight picture.

One of the first things | look for is a factdr the most obvious is a loose rear or front bl&de¢hat might make the sight picture
inconsistent or difficult. The next obvious step is to take a look at the shooter's eyes. There is often an awfully qyofat meats
being able to focus on the target and sights at the same timshdbeer can't see as wel e used to. I'm old enough to qualify for
the farsightedness that comes with age.

Age reduces depth perception, so to compensate for the loss you can use optical trickery and borrow from the original pit
camera with a device called the F&ighter.This rotary disk clips onto shooting glasses and has an array of graduated pinholes tt
act as infinitedepthperception lenses. It will cure all faightedness for targéype shooting. | have used one for more years than |
want to admit, but | will ow up to the dramatic increase in my shooting scores.

Another malady with sights is the sizing of the notch to the blade. The front sight blade is often too thin for the thidthasf
sight notch, a misfit that leaves too much gap on either side dfaiieblade. If the gap is more than absolutely necessary for easy
viewing, the sight picture calls for more judgment than is necessary. This also makes it harder to discern any wigglfingasfrth
by the shooter. It can be tested by folding maskipg taver the rear sight and cutting a new notch in it with gt knife. Blacken
the tape with a indelible marker, get the shooter to hold the firearm as if he were shooting and have him read the sigtilyjga
at a normal shooting range to sethg narrower notch allows him to better judge the centering of the front blade. If the narrower ga
on either side between the rear and the front blade don't block out the target, you might suggest he let you instatleawéara
narrower notch.

The need for a wider notch is easily remedied but troublesome to diagnose, since you can't file the notch wider atliikeetiirn it
was." | use the maskingpe dummy here as well, making a slightly narrower front sight above the existing blade. # titites
more imagination on the shooter's part but if he can give it a fair test, he will be able to tell if the fiart-sight relationship is
improved.
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S&W EJECTOR ROD WRENCH (K,L,N FRAMES)

* MIDIFY THIS DIAMETER AR OTHER SIZE RODS

The ejectorrod wrench is really a simple clamping collar.
Ejector Rods

The next fewoperations can be done without an ejectmt wrench, but you only have to ruin one to make you want a better
method than pliers to remove the ejector rod. Even wrapping the knurled end with leather is risky; you will occasion#ilpugsh
the leatheror leave the knurling filled with leather. It is also a good idea to be sure which direction the rod is threaded since n
aren't strong enough to stand much abuse. It is fairly easy to touch up the knurling on the rod's end with a lathengrtddnouli
not everyone has a lathe at their disposal.

I make my ejecterod wrench out of aluminum, which is softer than iron oxide (bluing) and doesn't rust or need oiling. Browne!
sells a very nice wrench like this. It probably makes more sense to brg thesi to make one, but | like to use the lathe and can
describe how to make the wrench with only a drill press, a hacksaw and a tap. Some of us justdilterigs we've made ourselves.

The wrench is really a clamping collar. The material comes fat-inch-diameter aluminum rod cut off abol#tinch long.

Drill a ¥+inch hole in the approximate center, and another following the illustration. The two cuts can be made with a hacksaw
need not be as wide as depicted. The collar will close up videy $ib an average hacksaw blade will make a wide enough kerf.

After drilling and sawing the holes perpendicular to the collar face, cut the section out for the screw, and drill thpillodlin¢
tap. | used a 132 x ¥rinch sockethead cap screw, but an32 screw would suffice. | had %&-inch reamer available to me, so |
undekdrilled the center hole and reamed it out to -R&th for smoothness.

Knurling is not a necessity, but some type of+s@it surface, perhapaipch stippling or some skateboard rakid tape, will be
handy when your hands are oily. | don't want too much purchase on the wrench. My students use it and | don't wantemcawxperi
student to have much power in case he turns it the wrong way. &tirejod shouldn't be on very tightly, nor should it be re
installed with much power. Since it has no appreciable torque on it in operation, it doesn't need to be tightened lifter weight

The steel flat washer is used to prevent the cap screw's tweadligging out the aluminum surface. This isn't necessary if the
collar wrench is steel, although | would suggest using aluminum or brass because of their softness.

To fix erratic shot placement in revolvers, consider tuning the lockup between theaadhthe receiver. This Model 66 S&W pistol has two crane
balls installed. The hardest part of the installation was gripping the crane while drilling and staking the top of the hole.



Cylinder and Crane Work

Another cause of erratic shot placement imoheers is the locking between the crane (yoke) and the receiver. This lockup can b
greatly enhanced in most revolvers by installing some type of additional help for the lock system. (Please noticedizatd asd
yoke interchangeably, as you will Fato in working with different brands of revolvers and in talking to their owners).

There are several types of locking methods of the crane on revolvers, some better than others.-I®bkirigpsystem used on
Wesson revolvers is technically superior égtinder/barrel alignment but lacks the ergonomic advantage of the more popular Smit
& Wesson thumblatch location and direction of operation. The Colt latch is located in the same place as the S&W, but take
unnatural pull instead of the easier puékthe S&Ws.

The best of both worlds is achieved when you add detents and-&mdeg balls to the front of the yoke on the Smith & Wesson
and Colt revolvers. This spriFigaded ball and detent lock the front of the cylinder and yoke while the reakéesllby the plunger
rod. This has proven helpful in consistently locating the cylinder in the frame. | nearly always install two of tHeakiageballs
under the ageld theory, "Anything worth doing is worth overdoing," and the extra ball and deemoaidetrimental. In fact, they
are superior to a ball with a stronger spring, as that would apply more force to the same point contact between tlieive! &nmd
time, this would wear, or roll, a groove in the receiver and reduce the detent's/effess. The addition of these balls is easy to the
point of being almost anticlimactic after getting up the nerve to drill into that irreplaceable crane.

The hardest part of installing cratweking balls is gripping the crane securely while drilling itlamhile staking the top of the
hole to retain the ball. It is important to be aware that protecting the crane and receiver's finish is the foremostleamaestalling
cranelocking balls. | use leather to protect the surface from the vise jaws biytileztype metal, wood, or tough plastic also make
good protectors. You will be hitting the crane with a punch and hammer, so the reliable padding is a necessity.

It is also necessary to tighten the crane in the vise so the hammer blow cannot be éxhtsittigt pivot shaft of the crane. That
would destroy the alignment which is necessary to the gun's performance. You will come across gunsmiths who tell yathihis and
jobs cannot be done well without the crdrdding jig sold by gunsmitsupply houss but that is just not so. The jig only makes it
easier to protect and handle the crane. I've installed several hundred crane balls and have yet to spoil a cranengDoiesppinti
jinx you more than just saying it?)

Secure the crane in a smals@ias seen in the illustration. Clamp the crane with its lower end clear of the vise bottom, because
will be tapping the upper end with a hammer and punch later. | also use a small machinist's square to be sure thd phiegarbal
perpendiculato the top of the crane. Putaainch drill bit into your drill press and lower the bit beside the front end of the crane to
determine how deep to place your depth gauge on the drill press. Another way you can mark the depth is to use a dhi# Stpp on
(or a piece of masking tape), to indicate the proper depth of the hole. | also use this step to predict if the angl¢hat axdunehis
installed in the vise is proper to keep the drill bit in solid metal. It is quite a disappointment to dttierfiole in the yoke reserved
for the cylinder's ejector rod, or worse yet, to drill through to the outside of the yoke.

| like the crane ball kits from Brownells, made by Ron Powers, because they work, and it is more trouble than it ishwortth to
up the rightsize ball bearings and springs. When | run across ball bearinggind®#h diameter, | latch onto them to replace those
which launch themselves during installation.

The crane ball and spring are to be compressed within the crane to a depthtet-almh (we'll have to check). This depth is
needed to allow the ball to be pushed below the surface when the yoke is being closed. The trick to the installatigntiee dtakKi
in hard enough to retain it yet not so hard that the ball is shy erougily weakly engage the detent. | like to drill the spring and
ball hole deep enough to allow the staked metal to be drilled out if | should happen to stake the ball in with too muélyqusto
haven't gone deep enough to drill it and you need to ventiwe ball, a little work with an >Acto knife will remove the staked
retaining metal. | suggest drilling a little bit at a time, checking the depth as you go by inserting the spring andusaligaad
screwdriver or spatula to press the ball flush \iligh surface.

Take care, because this phase of the operation is just asking the crane ball to fly across the shop and hide untjp pod giee u
another out. When the ball can be pressed below the surface, the hole is deep enough. Too deep cdighteamiay through
from the bottom. A little daylight will not hurt the handgun's accuracy but owners can get totally bent out of shajigtlathitesch
of cosmetics. Cranes are not on the list of replaceable parts because they are machinedioiaa fpame, so do whatever is
necessary to control the depth of the crane ball hole.

| made my crandall punch from a piece Gfsinch drill rod by filing one end square and drilling it with a small center drill. This
indentation discourages the ball from squirting out before the punch has gotten it below the surface. The shape af isa'tip en
critical but it is important to hae a small indentation in the end of the staking punch to help keep the ball bearing somewt
controlled when staking it in. The balls are .48dh in diameter and the drill bit we use ig anch (.125) to give clearance for the
ball to operate. Given &g -inch hole, the’/,s-inch diameter punch swages abdytinch on each side of the hole. This small bit of
displaced metal is all that is necessary. Staking or swaging the metal like thafockddit into a harder condition and we only want
to use dfairly light hammer stroke at the top of the hole. If the hole is staked or the metal is swaged to an excess, thedall wi
retained below the surface or be too shallow for its intended function. | would rather try several times to get theakedpan $b
have to cut out the metal and restake it.

The above description of the tool and why it is so sized almost tells how to use it. Placing the spring into the helbalbairth
top and push the ball and spring down into the hole until the pungs stothe crane surface. | drilled and hardened both ends of my
punch so | won't have to take notice which end | use, and | knew the hammer blows would be too light to ruin the engdrbase
hammers to do this to avoid mushrooming the end of thetpun

If the crane ball(s) are installed to your satisfaction, use them to locate the spot to drill the detents that holdb#recatiishe
barrel. This calls for a wellegreased firearm and a layout fluid such as Dykem. | sometimes, in a fit of etiggirse a black felt
marking pen, but it really doesn't mark the spot as easily as the metal dye does.

It is important to think this through, placing each detent so the ball rests on the first side it encounters, not tde badthkesi
depression. Thiallows the ball and spring to constantly force the crane into the closed position. Ideally, (and we know that there
no ideals in the real world), we would like to have the ball resting completely in the detent, but the chances of $itthegnibii
worth the chance of hitting too near the closest side.



| suggest you locate the hole's center about GuO@® back past where the ball leaves a mark and then drill the detent to «
diameter that gives a good lockup and a push when closed. You may hayeattohg drill bit, about 7 inches, since the chuck can
easily roughup the side of the receiver. | like to buy thén@h aircraft bits and cut the one | use for crane balls down to abbut 4
inches. | have choser’fa-inch-diameter bit for my detents h€ ball cannot stick out of the crane to its full diameter without coming
apart. A longshank center drill would be ideal.

Opening and closing the crane/yoke several times without the cylinder will give you an idea of how the lockup is working,
remembe, it doesn't take very much to ensure that the crane stays closed. Remove the felt marker or Dykem discoloration
acetone or a lacquer thinner and you can consider the crane job done.

Checking the alignment of the crane is one of the little jobs totrwork in every time | look over someone's revolver, as it is
important to the gun's operation and is so easily done. It is also something most people never consider having doeeneEuedool
to do this on 90 percent of the higher quality revolvens gncounter will be relatively cheap. You'll need one for tharde S&Ws
and Rugers and one for K, L, andfiftdme S&Ws. You won't run into many others which will be finaed to this level.

The alignment tool is very hard solid tool steel witkmaaltdiameter handle, a largdiameter central bearing area, and a small
nose designed to easily drop into the breechface hole when the crane is aligned properly. Checking the crane's alignesent re
removing the cylinder and 1iestallation of the @ne. Swing the crane to its open position and insert the alignment tool into the uppe
member of the crane. Holding the revolver with its barrel straight up, close the crane and hold it shut. Moving thdatyglinmgr
mechanism downward, the nose of #ignment tool should readily drop into the breechface's hole.

If the nose hangs up on the side opposite the crane's outward swing, the tool should be retracted into the crane and the
confined in the closed position. With a soft hammer, strike tarets member toward the hole in the breechface and keep trying it
until it drops easily into the hole. If the tool's nose doesn't swing in enough to drop into the hole, tap in the opgmisite di

Vertical misalignment is handled by using a hardwoodigeeand the hammer. My wedge is maple and has aboutlagdée
taper. It is used between the crane and the top strap to lower the tool's nose, and between the crane and the boylordenf the
pocket to raise the nose. It is a surprisingly good feelingn the tool just drops into the hole when the latching mechanism is movec
downward. This tool will also be used for another important job later.

Cylinder endshake is the movement of the cylinder forward and backward on the crane when the cylinter fgiimg position.

With the tolerances necessary to produce a gun most of us can afford, there will probably be ssira&eeimdmost of the revolvers
you inspect. This endhake, while undesirable, is not usually a reason for great inaccuracylidgusly revolvers to have no excess
play.

The two most common ways of eliminating estthke are by using commercial shims or by lengthening the crane's cylindrica
axis. This "axle" is a hollow tube that houses the ejector rod and extractor shaft arabshes the rear of the cylinder's central
pocket. This central cavity is slightly larger than the axle of the crane and has front and rear bearing surfacesisTtepeimk the
hollow shaft so it is thinned while you lengthen it. This can be doaegafling manner rather than by impact.

The easiest way is to buy a small bag of shims from a gunsmith supply house like Brownells or from one of the pistalemiths
as Ron Powers or Jimmy Clark. The shims attack the problem from the front of théyxfangng the cylinder toward the rear.

Although the easy way, the cost of the shims is ongoing while the lengthening process eventually pays for the tools and
nothing after that. | can charge just so much for anséradke job so | would rather pilite money in my pocket instead of elsewhere.
For this reason, | don't keep shims around but make them on the lathe when someone just has to have them, which Erotably cc
ten times what it saves me.

If you use the shimming method and don't have gooalsomng equipment, there is always the "try, try again” method. The shims
are easily put on the crane so that empirically determining the amount required is just as easy to get right as isehpeastuiag
needed to do one selection. Put the circsbdams on the shatft, slip on the cylinder and try closing the action. The cylinder should tur
easily, yet without any added drag. The extreme of too much shimming is that you will be unable to close the actioylinolethe ¢
will bind up solid.

With the cylinder in place, the action closed and the gun held firmly, check for excesshshadel by gripping the gun and
cylinder and trying to run the cylinder back and forth on the crane shaft. When this motion is removed or reduced toeheing b:
discernitbe and the cylinder rotates freely, oil the piece and put it back together.

To lengthen the cylinder axle on the crane, you need a filler rod, a tubing cutter, and usually a piloted facing tdiek. e fi
goes inside the crane's upper tube (the cgliscaxle) and the tubing cutter is rolled around the rear bearing area of the cylinder pivc
It is essential that the tubirgutter's wheel be dull or it could greatly weaken the axle or actually cut it off. The safest way to approa
this is to buy a thing cutter that has already been modified for this purpose.

The "filler rod" is the same tool you used to determine crane alignment. This tool is put into the empty yoke as yabhalid for
job, and the dulled tubing cutter is mounted onto the rear lgear@a of the crane. Turning the cutter, slightly tighten its handle with
each revolution to form a shallow indention around the bearing surface. Take the cutter off frequently to check howdlosesane
with the cylinder installed. It is unnecessaryctimpletely reinstall the ejector rod, but the extractor must be in place to check for
endshake.

There are two situations you definitely want to avoid, in addition to possibly cutting off the end of the crane: lentjtbestante
too much or forgettingo put the alignment tool into the crane. Excess lengthening will cause you to have to use a facing tool
much. Forgetting the alignment tool as a filler will cause you to have to drill out the center of the crane. The fiistatsldaas it
insuresthat the rear face of the crane is square to the breechface. However, having to drill out the crane to remove the metal m
into the hollow needed for the ejector rod's spring could cause you to weaken the crane irreparably.

| like the crane to requirsome effort to close and then square up the end with the pilotedutiee If you don't want to buy one,
you should work with the care of a diamond cutter. It is possible to control the lengthening process if yourastasetf If this
restraint ¢ exercised, there will be no raised metal on the outside to make the cylinder drag, either.

Like the aligning procedure, a cylinder from which you removed theshalle will give you a good feeling. It might be a good
idea to do this several times befgau let the gun's owner watch; it tends to make them edgy.

Smoothing Triggers and Hammers



| have been on shooting trips where | found myself shooting a certain gun more than another that | thought would be more
and wondered why. Picking up the glifipund my right index finger wasn't comfortable on that particular trigger. | just can't stand ¢
trigger with pronounced serrations and sharp edges.

For this reason, | often have a shooter dry fire one of my revolvers and ask how their trigger fingalstelisk them to compare
the pull against another with the factory serrations still on it. Invariably, they guessed the trigger pull on mine evathdight
actually was, due to the wide and smooth trigger.

It is a rare day when the a shooter ddesant the serrations removed from his trigger. On the guns | have for protection, | dul
the sharpness of the serrations. On my others, | smooth the trigger's surfaces, then polish and plate them. | stappeddiaste|
wide triggers for the santeasons S&W stopped: ridiculous jury awards. Anyone who jams a pistol with a wide trigger into a holst
should blame himself if he misplaces a toe or two.

If you want to feel a good smooth trigger, get out your Dremel tool, a mounted stone, sandirmgndieth bob. The first thing |
do is hold the trigger in a shooting position and see where my finger sits. Any sharp edge, often on the sides of theufringarer
the top of the right side, should be radiused. There is no real rule here; it5tstfeal right.

Before | go too far with the edges, | use the cylindrical stone to remove the serrations from the front side. You shauddghave
of water nearby but you know that by now. Friction is heat and nothing has more friction than a godihgratone. Since the
sanding drum is making scratches in line with the serrations, it is often difficult to be sure when the serrations boe gastehave
to notice marks and sand over them. If they move, they weren't the serrations; if theyaddrsgree more.

This is one of the best applications for your Cratex wheels, the best intermediate step between sanding drums and the b
wheels or bobs. Cratex the heck out of the surface, being sure to attack the areas on the move and fromdiredfeneat| the
time. Staying in one spot can result in low places and weaving reflections when polished.

After the Cratex, a buffing wheel or felt bob with some red polishing rouge will tell you if you need to do more sanding
Cratexing Polish all ypu can, then clean the trigger with a solvent. Clean or replace the wheel and polish again with white finish
compound. The trigger should now carry a good reflecting shine.

Along with making the trigger more comfortable, you might check out the sersatio the hammer spur. Those sharp serrations,
especially the diamonds on the edges of the spur, become annoying if not painful after shooting for an hour or so.

Use the same tools to knock the tip off the diamonds formed by the checkering or straight serrations. Those will bééard o
Cratex, but what's a single Cratex wheel compared to adding comfort to shooting a particular gun? Please don't do this witl
hammer or trigger mounted on the gun. You will get abrasive dust inside your gun as surely as if you'd sandblasted it wit
disassembling it. Even the polishing compound could do damage if allowed to get inside the gun.

Working the Glock Pistols

TheGlock line ofpistols may well behe most misunderstood of any on tharket. One things certain: It ain'easy to tear these
guns up.
By Butch Thomson

Your files and emery paper won't do much good on the Glock 20 10mm shown here. All the metelveaatI enifer finish, a supbard treatment
that will dull a file before you can mark the gun.

GLOCK PISTOLS ARE Aunique breed, with service and repair requirements that, in many respects, are quite different from m
traditional handgun lines.

The"plastic" frame has been misunderstood by many, but the fact remains that this polymer frame is one of the strongest the
In dramatic and highly effective demonstrations, Glock pistols have been dropped more than 300 feet from helicoptens,asurvivi
landing on a sheenetal roof to feed and fire without any problems. The story of that exercise has been embellished several ti
since it happened, surfacing along with undocumented stories about Glock pistols literally melting on the dashboardirof a c:
reality, the Glock won't start melting until it reaches 392 degrees. But despite all the evidence of durability, Gleckapistaleed
be damaged.

Where the damage comes from is of considerable interest to the "stone and file" fraternity. Thg ofigyooblems that occur
with the Glock result from taking it apart, putting it back together, or trying to modify it. You don't do trigger jolis gartlthe way
you would on a 19ZAl. In fact, this is one gun you don't use a file or emery papeflom Glock's external metal finish, a Aglare
matte called Tenifer, is very hard and will dull your fine files before they can start to cut into the metal. Tellinghgutierétis any



gun in the world that can't be improved with their honing stonésnimount to high treason, but no one has proven to me that &
Glock needs it.

The Glock is designed to shoot and feed any commercial ammunition of the correct caliber, includinddadeaty+P and even
machinegun ammunition. Some reloaders don't ik®ck's tight chambers because they won't take cases that aren't sized all the w
to the rim. Many of the problems you will see are actually related to the quality of reloads and not the gun itselfuB& casef
some reloaders might not like hearing tuggestion that their reloads might be less than perfect. After all, those same reloads w
perfectly every time in that World War Il pistol, so it couldn't be the ammunition's fault.

External Work and Sights

The lone exception to the Glock's inher&sughness is the adjustable rear sight, which is optional on some guns in the line. I
very fragile. | don't understand why Glock makes a tough gun and puts a weak sight on it. The adjustable sight is e
decommissioned by simply applying pressuréhioback of it, then lifting it straight up and forward. Because the sight extends bacl
so far, this can easily happen inadvertently by drawing it and snagging it on loose clothing, or by merely bumping'd inhihe i
holster.The rear half of thisdjustable sight is held in place by sprstgel wires extending from the front to the rear. When the rear
portion is pushed too far up and over, these wires simply pull out of the rear half.

Thefixedrear sight, on the other hand, is fine. It's vergrag; and slopes so that it does not hang on things. Nevertheless, even tt
fixed sight is hard to move without damaging it, unless you use Glock's own sight tool. The Glock fixed sight is théabesiaep
option, followed by a sturdy Millett or otheftarmarket adjustable setup.

The front sight is held in place by a small wedggust like an ax head. To remove it, first remove the wedge by working it up
and down with a small thiblade screwdriver or a pick. (Personally, | use dental picks for akeltHis.) Then the sight can be
pushed up and out of the slide. If you are going to work on Glocks, you should purchase their sight pusher. This iedht esst
for changing the rear sight.

As military and police tests have proven, this gun isrlpeanstoppable from the outside. The inside does not lend itself to
modifications, and much of the damage done to Glocks is caused by amateurish attempts to work on these guns.

Trigger Work

The trigger pull is changed by installing different connectorSNew York" triggerspring sets. A connector with a "+" stamp
creates an -pound pull, while an unstamped connector results inpauihd trigger. Glock also makes & ‘tonnector, but it is
unavailable in the U.S. unless you buy the entire competitiothel pistol. The New York State Police wanted a heavy trigger pull of
11 pounds or more so that officers who were used to the heavy pull on their service revolvers would have a similar feel.
prompted Glock to build the "New York Trigger." These arelalsée in both 11and 13pound pulls.

Care should be taken not to install one of the New York assemblies in any Glock with a "+" connector. Doing S0 can crec
binding effect that can lock the action up tight.

Disassembly

The Glock is not todorgiving of anyone doing things any way but the Glock way, up to and including basic disassembly. Ti
slide does not come back but 2 or 3 millimeters to pull down the slide lock. It's imperative that the trigger be fulytihedked
position beforghe slide comes off straight forward.

Other than broken adjustable rear sights, the most common problems | see on Glock pistols are mangled recoil springs and
tubes. "Grab and yank" is not the best way to handle these parts, despite what someegsithink. If the Glock you are working
on looks like someone tried to tie the recoil spring in a bow, put in a new one and be sure to replaaiéspB0g with another 30
coil spring. Always check the receipring tube for chips, dents, or a misspigce of the lip. If the tube is damaged and you do not
have another one, just turn it so a new part lines up with therteadh seat when you reassemble it.

The Glock recoil spring should not be replaced with anything but the correct Glock spring.isahoek making a captive recoil
assembly that will help a great deal. Another problem in this area occasionally occurs when someone reassembles tleti&dock w
spring guide too low or too high. For the gun to work properly, the spring guide must beysaa¢ed in the halfnoon cut in the
bottom of the barrel. It seems to fit both above and below where it really belongs, so check it and make sure it i-imabe ha
area.

A ¥3-inch punch is all you need to disassemble and reassemble the GlodkfiMdw small screwdriver and a small pair of
needlenose pliers are nice to have.

After removing the slide from the frame following the instructions in the manual, take the slide and hold it straightlawrand
Using the tip of your punch, you catift lihe firing pin enough to get the punch tip properly seated on the spacer sleeve, avoiding t
need to use a sharp tool. The spacer sleeve can be damaged when sharp tools are used to force it down to removecthelaiade
Taking the slidecover pate off can sometimes be difficult, but if you're holding the spacer sleeve all the way down, it will com
Once it's off, the firingpin unit and all slide parts will slip right out. Make sure the sphiragied firingpin safety does not get away
from you at this point, as it is now free.

It's doubtful you'll ever disassemble a firipn unit, but if you do, be careful with the spring cups. The first time | looked at one
of these, | figured | would be replacing a lot of them, but | have not seen ongethiyet. At this point, you will remove the
extractordepressor plunger set which is in three pértshe plunger, its spring, and its bearing tip. This allows the extractor to slip
right out.

Glock slide parts interlock, so make sure everything is allthg in before reinstalling the slide on the frame. Glock says to
always test the firingin safety. Make sure it works by simply pushing it into the frame, and then try pushing the firing pin through
the fire position. Try this again without pressune the firingpin safety before reassembly. Another good idea is to check the
extractor. It can be very embarrassing to have the extractor fly off the first time the gun is fired.



Improper disassembly of frame parts results in bent trigger bars and slkde &3 well as damaged frames. Use your punch to
remove the trigger pin (both trigger pins on large calibers) and the tfiggsing pin. Taking the Glock apart is very much like
disassembling the Nylon 66. After the pins are out, use your punch ¢atlithe locking block. You should avoid prying it up over
the trigger bar, but it's all right to use the opposite side of the frame for a little leverage. Even though you veligleetesistance,
the trigger pin will come out with reasonable easgolf're using the slidstop lever side to pry from, watch the magazine lip of the
lever and do not bend it. When the loading block is out, the-stmje lever can be removed. Next, the triggechanism housing is
removed by putting your punch under #jector and pulling straight up. Trigger, bar, and housing can now all be lifted out together.

To disassemble the trigger, hold the triggegchanism housing with the left hand, and pull forward on the trigger bar with the
right hand while carefully rotatg the trigger bar counterclockwise. As it comes loose, it can be lifted from the frame; smaH need|
nose pliers will help you disconnect the trigger spring. Remove the connector by prying it out with a small screwdhniveid It s
come straight out frorthe housing. Remember, this connector is what sets your Glock's trigger pull. This connector is replaced,
modfied, to increase or decrease trigger pull. And remember, it's very important not to install a New York trigger sprng+ith
connector. ie New York trigger spring can be installed or removed at this point by slipping it into or out of thetnggwanism
housing. If you have an early model Glock, the New York trigger may not fit well, and should not be put in. If it's nécessati
New York trigger, then the work should be done by the Glock factory, or else the entire-tnggfeanism housing should be
replaced.

| hear a lot about worn ejectors, though I've never seen one worn down. The 9mm ejector has a slight bend thattsechéohave
straighten out, only to have it break. These 9mm ejectors must not be put into larger calibers since there is the ipassildlity
work as a firing pin when extracting a live cartridge. In the same vein, no one should ever hold their hainel ejestion port to
keep a live shell in the firearm while yanking a slide open. This can push the cartridge over too far and let the edoactoab
firing pin.

There are two types of Glock magazines; one with the traditional reinforcement plate disassembled by using a punch
through the bottom, and the one that does not have a disassembly hole in the bottom. The latter type of magazine isdlisassem
applying enough pressure to the bottom on both sides so the plate can be pullecbtu Hrelfremoved.

Reassembly of all parts is in the reverse order, but make sure the slide stop snaps down smartly when lifted up.df,ittsloes n
spring is not located right and needs to be redone before reinstalling the slide assembly. The fails sts@le the polymer frame
cannot be removed and must not be rounded off. The sharp edges are part of the design of this handgun and shoulel. be left alon

The Glock comes from the factory with a coppeftored lubricant on portions of the slide. Ifghis left in place, the gun will last
a long time. Glocks require little lubrication. In fact, excessive oiling will defeat its ability talselh as it fires.

Correcting a Taurus Revolver'sProblems

Looking beyond thebvious when yoareexamining araurus revolver wilgo a long wayoward solving thgroblems you may
encounter.



