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Triggee-Pull Adjustmoent

Stoning-off the sear-notch face of a Krag cocking-picce, to obtain a

cleaner pull. The proper placing of the notch face between the vise

jaws, in order to retain a square bearing, is of greatest importance, as

is also the frequent use of the magnifying glass to examine progress

of the work. Use only fnc-grained slip-stones for this operaton—the
shapes illustrated will all come in useful at times.
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FOREWORD

The following pages contain a number of suggestions
and ideas which I hope will prove useful and instructive
to the reader. Some of the operations described may
be beyond his equipment or facilities, especially in
producing tools necessary to do the work, Should this
prove to be the case, this part of the job may be done
in a local or the nearest city machine-shop which has
the tool equipment to handle it.

T have tried to avoid the highly technical descrip-
tions often found in books of this character, and have
given alternate methods where possible, in order to
reduce tool requirements. This has resulted in a larger
work than was first contemplated—and at that, T have
not even touched upon much basic data and many
operations essential to the beginner. However, there
was no need to do so, as all this information can be
found in Frazer’s splendid “Elementary Gunsmithing,”
a companion book to this one. Also, in order to avoid
further duplication, I have restricted the scope of this
work to the barreling, chambering, action and other
metal-working operations involved and have not
touched upon the equally essential operations of re-
modeling, stocking, stock finishing and gunstock de-
sign; these subjects will be comprehensively treated
in 2 companion volume, to come later.

A book of this character is necessarily the work of
many men, each of whom contributes some methods of
his own, some invention forced upon him by the cir-

cumstances, to make the whole. Many of us are located
ix
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in large cities, where intricate parts of the work can be
farmed out to specialists in those lines, Others of us
are located in small towns or in the tall timber, where
we must produce the work entire and alone. I have
endeavored to make this book practicable and work-
able in either case.

Different parts of the country use different firearms,
thus producing specialists in the building and repairing
of each type; rifle, shotgun or handgun—but the rifle
rules as king. A man will specialize also in the branch
of the work that appeals to him most strongly, or he
may possibly be temperamentally unfitted for doing
certain parts of the work. No matter what branch of it
he takes up, it will teach him one thing, that is—
patience. '

Guns have been my love from early days, preceded
only by my attachment for tools. Thizs combination
soon resulted in alterations to guns in my personal
collection and was later followed by desires for guns
not in existence but which, after study and experiment,
were produced. As my ambitions grew I acquired more
tools and machinery, still making or remaking my own
guns as a hobby. Friends with whom I hunted soon
began to ask for small repairs or alterations to their
own guns and I was gradually forced to the point
where I gave up all other work to devote my entire
time to professional gunsmithing.

I recall that almost twenty years ago I tried to per-
suade a leading gunsmith to produce for me a .22
caliber rifle, by necking down the .250-3000 cartridge
to .22 caliber and rebarreling a Springfield action for
it. This man refused to do so, telling me that the cost
of the experimental work would be prohibitive and that
very likely a balanced load could not be produced for
it. What a name he could have made for himself and
his business if he had produced that requested rifle at
that time! Remembering this experience, I have often
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since given my time, with small profit, to experimental
work to fulfill someone’s desires—and what a satisfac-
tion it was when successful.

If, by the writing of this book, T can kindle in some
reader the spark that will enable him to follow in the
footsteps of such a man as John M. Browning, 1 shall
feel amply repaid for the work it has involved.

W. F. Vickery
1021 Hays Street,
Boise, Idaho

November, 1939



ADVANCED GUNSMITHING

Chapter 1
SHOP EQUIPMENT

The first requirement of the gunsmith is tools. He
never has enough, in fact, no matter how many he ac-
quires a job 1s sure to turn up on which he could use
- some tool he does not have. As a great many of these
tools must be made by the gunsmith himself, he needs
machine tool equipment.

As the lathe is the tool from which all other machine
tools derive it is the major machine tool, in fact at a
pinch it can be made to perform almost any operation
performed by other machine tools, such as drilling,
grinding, milling, shaping and profiling.

A lathe of large swing is not required for the gun-
smith’s work but it should have length enough between
centers to handle the longest barrel ordinarily used.
Another thing in a lathe that is of great advantage is
a hole through the head spindle large enough to take
the largest diameter barrel, which is about 124" usually,
Many of the older lathes of ten to twelve-inch swing
lack this large spindle hole, but the more modern lathes
now have it. Lathes of this type are made by the
Sebastian Lathe Company of Cincinnati, Ohio, in ten
and twelve-inch sizes, in three price ranges, one of
them very moderate. Pratt & Whitney Company of

Hartford, Connecticut, make small lathes with large
1



2 ApvanNCED GUNSMITHING

spindle holes in a higher price range, the construction
of which are very good.

Chucks are a major requirement of lathes and a
good set of collet chucks will pay for themselves in
handling round bar work, as they run true with no
adjustment necessary as long as they are kept clean.

Jaw chucks are necessary for work of such size or
shape that it cannot be held in a collet chuck. These
jaw chucks come in two, three or four-jaw models,
either with concentric or with independently adjusted
jaws. At least one four-jaw chuck of the independent
jaw type should be on hand, to handle odd shaped
work which must be centered. The two-jaw type of
chuck is one that is seldom required by the gunsmith
but he will find use for a good three-jaw chuck of the
concentric type.

A chuck, or rather a pair of them, which the gunsmith
should make for himself is the barrel chuck. These
are merely a shell of steel or cast iron, threaded to
screw onto each end of the head spindle of the lathe.
Through the body of these chucks, at right-angles to
their bore, four set-screw holes are tapped, 90-degrees
apart and headless set-screws of the socket type are
used in each chuck. With these-chucks in place on
each end of the lathe spindle a barrel may be centered
by the set-screws for many operations on either end.

A small and a large drill chuck mounted on taper
shanks are necessary for using drills, taps, reamers,
laps, etc., in the lathe,

A protractor collar, graduated in degrees, is a very
handy item on the lathe spindle. This is made by
boring a hole in a piece of stecl so that it is a press
fit over the lathe spindle at the head or chuck end.
Press this piece in place, right up against the shoulder
on the spindle, then machine it square with the spindle
on its outer face for a distance of about half an inch
from the outer diameter of the spindle. From this
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point to its outer edge, face it back on a bevel of 15
or 20 degrees and machine its outer edge true. Polish
the beveled face and the edge, then divide the beveled
face into 360 degrees. This can be done with a sharp-
pointed tool in the tool holder to mark the beveled
face and a circular protractor of the cheap variety

Protractor mounted on lathe spindle.

fastened on a piece of round stock by a machine screw
and held in a drill chuck on a taper shank in the lathe
spindle. A pointer is fastened to the tail stock spindle
so that it almost touches the face of this circular pro-
tractor, then the lathe spindle carrying the circular
protractor is revolved to bring each division in turn to
the pointer and a division is then marked on the beveled
face of the protractor machined on the lathe spindle.

‘This protractor will speed-up a job of facing back
the shoulder of a barrel, as when the action is screwed
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up to the barrel shoulder you can see just what fraction
of a complete turn, in degrees, it lacks to come to place
and, knowing how many threads per inch the barrel
has, this will tell you how many thousandths of an
inch to face back the barrel shoulder to bring the barrel
and receiver to their proper meeting place.

The protractor can also be used to lay out reamer
flutes, flutes in special taps or any other divisions on
circular work.

The companion tool to the protractor is the microm-
eter carriage stop. This is merely a piece of steel or

Micrometer carriage stop for lathe carriage. Uses a standard 17 mi-
crometer head mounted in a shop-made clamp.

cast-iron, with a clamp screw so that it may be fastened
to the lathe bed, and with a hole through it parallel to
the bed in which a micrometer head can be fastened so
that the end of the micrometer spindle comes against
the end of the lathe carriage, so that it can measure the
travel of the lathe carriage on the lathe bed in thou-
sandths of an inch. These micrometer stops can be pur-
chased from the lathe companies or a micrometer head
can be bought for four or five dollars and fitted to a
piece of metal cut to fit on the bed of the lathe.

The lathe is equipped at the factory with pointed or
male centers but a useful item is a pair or at least one
female center, to support small-diameter work which
is too small to carry a hole for a male center. These
female centers should be hardened and be polished to
a high degree in the 60-degree center-hole. One of



Plate 1

Making rim cut in chamber end of barrel with lathe—using micrometer
carriage stop for depth. In cutting this rim space in the chamber end of a
barrel for a rim-type cartridge, the barrel is centered in the lathe chuck so
that the bore or chamber runs true. The cutting tool is then brought against
the rear end of the barrel and the micrometer carriage stop is brought against
the cnd of the lathe tool carriage and a reading taken from it, The micrometer
carriage stop spindle is then backed off the required number of thousandths
for the rim space and is locked. The rim space is then cut into the rear end of
the barrel until the carmage comes against the micrometer stop.
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these female centers in the tail stock may be used as
a ball-bearing center, to reduce friction, by inserting a
single ball-bearing in it and bringing the center-hole of
the work against the opposite side of the ball. This is
especially useful in turning work with the tail stock
set over to produce a taper.

Female tail center for lathe.

If possible the lathe should be equipped with a taper
turning attachment, for it isn’'t always easy to set over
a tail stock just the right amount nor is it easy to
return it to its true center position. The taper attach-
ment is graduated in degrees on one end and in inches
on the other end, so it is easily and quickly put in the
proper adjustment for the taper desired.

A milling attachment is very desirable on a lathe, if
a milling machine is not available. The type sold by
the South Bend Lathe Co. is low in price and, with a
few homemade attachments, can do a variety of work.
A small set of index centers can be made, to be held
in the vise of this milling attachment with the centers
extending far enough out from the vise so that a reamer
or tap can be held in them and fluted with a cutter on
a taper arbor in the lathe spindle. As the vise of this
milling attachment tilts and is graduated in degrees,
taper reamers can easily be fluted with it. A small
square-type machine vise, such as those put out under
the Yankee trademark by North Bros. of Philadelphia,
can be held in the clamp-type vise of this milling attach-
ment and small parts can be held in this vise.

Another attachment for this milling attachment is a
second milling attachment with a simple-type live spin-
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dle mounted on a piece of cast-iron or a piece of heavy
steel plate, which also carries a small motor of 4
horse power, driving this live spindle with a vee-belt.
As this live spindle is to turn slowly, it may be mounted
in bronze bearings or Timken roller bearings may be
used. The spindle should be about one inch in diam-

HLLL
L
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Indexing attachment for South Bend type milling attachment for lathe
—s0 that taper or straight reamers may be Auted with a milling cutter
on a mandrel in the lathe spindle.
eter, so that it will be stiff enough to carry milling
cutters on one end. A small pulley is used on the motor
shaft and a large one on the live spindle, of the proper
size to give the correct speed to the milling cutter used.
This attachment is clamped in the vise of the regular
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milling attachment and as this vise has an elevating
screw, a reamer blank held in the lathe chuck can be
fluted with this attachment without removing the blank
from the lathe chuck, then after being fluted an electric
grinding attachment may be mounted on the lathe in
place of the milling attachment and the reamer can be
ground,

Another lathe attachment that is a necessity for tool
making 1$ an electric tool post grinder. As this is a
precision tool and works to close limits it pays to have
a first-class one. About the best commercial model
will be found in the Dumore line of grinders, made by
the Dumore Company, of Racine, Wisconsin. These
grinders are made in a number of different sizes to fit
various size lathes and are built in a wide price range.

A grinder is a necessity to keep the lathe centers in
proper condition and these centers, to be accurate, must
be ground while in the live spindle of the lathe,
Reamers can be ground in the lathe with this tool post
grinder and taps can be resharpened with it. A good
tool post grinder is also an excellent tool to remove
a small amount of metal from the outside of a rifle
barrel, either to lighten the weight of the barrel to
change its contour slightly or to smooth up the military-
type barrel for refinishing. The grinder leaves no
scratches on the surface of the barrel, so that all that
i3 required after grinding the barrel is the fine polishing
of it. Grinding the barrel is not nearly so liable to
cause it to warp as machining it with a lathe tool bit,
because the grinding wheel exerts an almost negligible
amount of pressure against the barrel while a cutting
bit exerts quite a bit of pressure. Needless to say, the
vees, or sliding ways on the top of the lathe bed, should
be well protected from the grinding wheel particles
when using a grinder upon the lathe. These vees should
be well washed with kerosene after using the grinder
and should then be reoiled.
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An electric tool post grinder can be built in the shop,
if you desire, by buying good high-grade annular ball-
bearings for the spindle and a high-speed type motor
for the power. One advantage of the high-speed type
motor is that for the power developed the body diam-
eter of the motor is small and the weight is light, The
Dumore Company can supply these motors. The ball-
bearings must be of the high-speed type, which are
more expensive than the usual run of ball-bearings.
The frame of the grinder need not be elaborate but

1.y
It

Home-made electric tool post grinder for lathe.

must be stiff enough to be vibration proof. An iron
casting of simple design will best accomplish this,
This casting should be as wide as the top of the com-
pound rest of the lathe. A flat portion 34” thick or a
trifle less, about as long as the compound rest, with a
heavier cylindrical portion large enough to bore out
to carry the spindle bearings, extending across one end.
This heavier section should be bored out for the spindle
and its bearings, at the same height above the top of
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the compound rest as the height of the lathe centers
above the rest.

These spindle bearings must be protected with dust-
tight caps on the outer sides and a hole can be bored in
the casting between the two bearings and threaded for
a plug, so that lubricating oil can be introduced be-
tween the bearings in the hollow portion of the casting.
The motor is mounted on the flat tail-portion of the
casting and before boring out for the spindle bearings,
the casting should be surfaced on the bottom. It can
be clamped to the tool post slot of the compound rest
by a bolt, or two bolts through the flat part of the
casting engaging nuts in the tee slot of the rest.

The grinder, whether purchased or built in the shop,
should be provided with a diamond dresser to shape the
wheel, as desired for the work in hand, and to true up
the wheel. A wheel must always be trued up when
placed upon the spindle, or the wheel will leave chatter
marks upon the work and also may burst with disas-
trous results to the operator.

For reamer and tap grinding, a thin finger-type rest
must be provided to support the reamer teeth at the
proper height for grinding. This must be adjustable
in height so that the correct height may be made for
different size reamers, as the tooth is ground in a
different position when making a reamer than when
sharpening it.

If the reamer is ground on two centers, as is done
when it is being resharpened, a coil-spring of the pull-
type is fastened to a face plate stud by one end and
to the dog on the reamer shank at the other end, so
that the reamer is held down against the finger support-
ing the tooth, In resharpening, reamers are ground on
the face of the tooth with a cup wheel and not on top
of the tooth, which would reduce their diameter. Taps
are ground in the same manner for sharpening, as are
formed-type milling cutters.
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Another lathe attachment, which is sometimes almost
a necessity, is a dial gauge indicator. This mounts in
the tool post as a regular tool holder does and carries
a pointer with two ball tips, one of which touches the
work held in the chuck and the other bears against the
plunger of a dial gauge whose face is divided into thou-
sandths of an inch, which on the dial appear about 144"
apart. With this tool, work can be centered in the
chuck either by its outside or its internal diameter, so
that it runs dead-true. This is very handy in chucking
a barrel, to cut it off one or more threads, to set it back
in the receiver and is equally valuable for chucking
other finished work, to do additional machining upon
it. This tool may also be used in the milling machine
to equal advantage in cutting tapers or flat surfaces.
The L. S. Starrett Co., of Athol, Mass. and The Brown
& Sharpe Mfg. Co., of Providence, Rhode Island, both
make this type tool.

The milling machine is a great asset to the gunsmith
in making parts, complete actions, integral sight bases
‘on barrels, barrel ribs, extractor cuts, tools and, accord-
ing to some gunsmiths, in rifling barrels. This opera-
tion however, requires a universal milling machine of
fairly large size and these run into real money.

If the gunsmith does not wish to buy a universal
miller, but still desires a milling machine of wider
scope than the plain type miller, the VanNorman Ma-
chine Co., of Springfield, Mass. make a miller called
the VanNorman Duplex which has a universal head
that can be swung into any position, from vertical to
horizontal, so that cuts can be taken at different angles
without changing the position of the work in the vise
or without a lot of expensive fixtures to hold the work
in various positions. These milling machines are made
In various sizes, so that the size of machine to fit the
type of work can be chosen,

The milling machine is really at its best as a pro-
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duction tool in producing duplicate parts with formed
milling cutters, yet it is almost a necessity to the custom
gunsmith, saving as it does hours of hand work and at
the same time producing a more accurate surface.
With it, with the aid of standard cutters and index
heads, reamers of all sizes and shapes can be grooved,
as well as special cutters to use in the milling machine
itself for cutting dovetail sight slots, etc. However,
most of the cuts upon gun parts can be accomplished
with standard cutters which are supplied in a wide
range by cutter manufacturers.

Not many fixtures are required for the milling ma-
chine, the two principal ones being a vise to hold the
work in machining small parts and a set of index centers
for holding reamer and tap blanks to be grooved. Bar-
rels can be clamped directly onto the table of the
milling machine, with simple clamps, for machining ribs
and sight bases. In some operations a circular milling
attachment is desirable, but these are expensive and
often there is not enough work of this type to justify
them. These are usually hand operated and consist of
a stationary base bolted to the table of the miller, upon
which is mounted a circular top equipped with slots
upon which a vise or angle plate can be bolted. This
top is fitted with a worm gear and worm turned by a
hand wheel, so that work can be turned in a circle
while being milled.

Of Iate years a small milling machine is being of-
fered by the Lewis Machine Tool Co., of 550 Fifth St.,
San Francisco, California. This is a bench type machine
and is offered in three price ranges, as rough castings
only, as semi-machined and as completely finished.
The semi-machined miller can be finished with the aid
of a small lathe and a drill press, These machines are
for light operations only or for use on small parts, not
having length enough to machine a rib the full length
of a rifle barrel.
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A drill press is, of course, a necessity in the gun shop
and today a very wide range of types is available. A
heavy drill press is nol necessary in the gun shop and
usually one with a capacity of half-inch holes is suffi-
ciently large, as most of the drilling required is sight
mounting or for action pins, screws and sling swivels.
Tool making will sometimes require larger holes than
half-inch, but not very often, and these can be drilled
in the lathe or taken to a jobbing shop cheaper than
the larger drill press of required accuracy can be pur-
chased with its greater power requirements.

Accuracy is the essential requirement in a drill press
for the gunsmith and the new, so-called home shop line
of drill presses, such as Atlas, Driver, Duro, Delta, etc.,
with their annular ball-bearing spindles answer this
requirement admirably. The highest grade Jacobs
chuck should be obtained with the drill. This is the
one called the Jacobs Super chuck, which takes drills
from the smallest to half-inch. Unless only high-speed
steel drills are to be used, buy your drill with a low-
speed attachment or it will be too high speed for carbon
steel drills. Either the bench-type or the floor-type
drill may be chosen, personally I prefer the floor-type,
hecause it is sometimes desirable to drill a hole in the
end of a piece too long for the bench-type drill.

Twist drills may be obtained in two types; carbon-
steel and high-speed steel, and in four size ranges; the
wire gauge, the alphabetical, the fractional inch and the
millimeter sizes. The first two size ranges cover small
sizes only but the last two go on up through the large
S1ZCS.

In smaller sizes, the four size ranges enable you to
obtain drills only a very few thousandths of an inch
apart, which is a great advantage in drilling holes that
are afterward to be reamed, as it speeds up the work,
lessens wear on reamers and gives a better finish to
the hole.
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Another type of twist drill besides the common two-
groove type, is the three and four-groove type, which
are more properly reamers than drills, as they are used
only for enlarging drilled or cored holes, not for drilling
holes in solid stock. They are more properly machine
reamers, except that they will remove far more stock
than can be handled by a machine reamer, due to their
deeper grooves, They leave a very good finish in the
hole and can be supplied with pilots, but are only sup-
plied in fractional inch sizes from 4" up in size.

In connection with drills there is still another type
to be mentioned, which is the combination drill and
countersink. This is used to cut centers in pieces to
be machined on centers in the lathe and is also used
to locate holes to be drilled from a center-punch mark.
These drills consist of a large straight body tapering
on a sixty degree included angle to a small point, which
is made like an ordinary twist drill. This point has a
snort straight body of its own and is sharpened like
an ordinary twist drill, the two grooves of which lose
their helix when they meet the taper of the larger body
which forms the countersink, and run up the taper of
this in straight grooves, giving it a cutting edge. These
combination drill and countersinks are supplied either
double-ended with a straight body, to be used in a
drill chuck or are supplied in a single-end type with a
taper shank. The double-end type are least expensive
and more economical, but the taper-shank type is
usually a little more accurate.

High-speed steel drills usually do not pay in the gun
shop, as they are much more expensive than the carbon-
steel types; more drills are broken than are worn out
and high-speed steel drills break about as easily as
carbon-steel drills, There is, however, an exception to
this statement that high-specd drills do not pay in the
gun shop, and that is in the sizes used for drilling holes
to mount receiver sights and telescope sight base hlocks.
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It is often necessary to mount these two items on
hardened receivers, and while it is always necessary to
soften these receivers at the point at which they are
to be drilled, it is not always easy to soften them
enough at this point to be easily drilled with a carbon-
steel drill, without extending the soltening process
farther than vou wish it to reach. In this case, a high-
speed steel drill will easily drill through steel that is
still too hard to be drilled readily with a carbon-steel
drill, thus making it unnecessary to soften the receiver
so completely at this point that the heat used extends
farther than you wish. A tap will cut threads in steel
that is too hard to be drilled readily with a carbon-
steel drill.

An important tool in the gun shop is the tool grinder,
and we can again thank the home workshop for the
development of annular ball-bearing grinders at a
reasonable price. A one-third or one-half horse power
electric grinder is sufficient in size and these can be
purchased at prices ranging from abott eighteen dollats
upward, equipped with tool rests and two grinding
wheels.

A good investment in connection with the grinder is
a disc grinding attachment. This can be purchased with
some makes of grinders, but can always be made in
the shop if necessary. It is simply a metal disc of
seven or eight inches diameter, with a thickened hub,
threaded to screw onto one end of the grinder spindle.
It must run true as to both face and edge, and discs
of either sandpaper or carborundum cloth are cemented
onto its outer face with a quick-setting cement. These
discs are used, in connection with an enlarged tool rest
across the face of the disc, to surface flat metal parts,
thinning them down to the point of final hard fitting
by hand and at the same time giving them a good
finish. For this reason, the work rest should be solid
and at exact right-angles to the face of the disc, or



SHor EQUIPMENT 15

should be capable of angular adjustment to the face
of the disc. This disc is also useful for finishing the
edges of recoil pads fitted to gun stocks., Sandpaper
is used on the disc for this purpose.

Cloth or canvas buffers can be used on a grinder
spindle for polishing metal parts such as gun barrels
and receivers. For this purpose, emery cake is applied
to the revolving buffer until the surface of the buff is
impregnated with it. This cake can be purchased in
various grades [rom coarse to fine.

One of the most important attachments for the
grinder, which is often neglected in the small shop, is
a drill sharpening attachment. Remember that the
man never lived who can sharpen a twist drill accu-
rately by the free-hand method, and the smaller the
drill the harder it is to sharpen. A dull or poorly
ground drill will not drill an accurate hole, and ac-
curate holes are important in gun work. A properly
sharpened drill is not so liable to break, and as broken
or very dull drills will not drill holes the salvage in
twist drills soon pays for a moderate-priced drill sharp-
ening attachment, as drills are used up to the limit of
their life instead of being thrown away and replaced
by new ones. These drill sharpening attachments cost
from about twelve to twenty-five dollars and the Atlas,
a notably good one selling at $21.75, is thoroughly
modern in design.

The air compressor, while not a necessity to the gun
shop, is a very handy adjunct. A gun action can be
blown clean of drill chips from a sight mounting opera-
tion in an instant with a good blast of air; the locking
lug recesses of a bolt action can be quickly cleaned with
it; parts can be dried with it. A simple nozzle can be
made by closing down a piece of copper tubing at one
end, drilling a small hole in it and attaching a second
piece of tubing to the first near the rear in a vee shape,
so that this second piece can be put down into a can
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of gasoline and the air hose attached to the large end
of the first piece to wash out the cuts inside of a
receiver to clear them of oil, sand or other grit in no
time.
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Cominercial-type air-blast nozzle to attach 1o air hose.
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Another use of the air compressor is to supply air to
air-driven tools and by that I do not mean riveting
hammers but the line of small hand grinders, filers and
chisellers made by the Madison Kipp Corp. of Madizon,
Wisconsin. While the gunsmith does not have much,
if any, use of the filing or chisel tools, he can make good
use of the grinders, These tools weigh but a few
ounces, cost from $7.75 up, handle mounted grinding
points of various shapes, also small grinding wheels,
polishing points of any shape in small sizes, small
metal-cutting burrs and have speeds up to 100,000
revolutions per minute, The exhaust air from these
tools is expelled at the lower end, just back of the
grinding or cutting point being used, and by this keeps
the work blown clean at all times, and this blast also
keeps small metal particles away from vour face and
eves. They do, however, howl like a banshee and take
about four to five cubic feet of free air at 40 to 50
‘pounds pressure per minute. This air requirement
means that it will require the average garage-size com-
pressor to supply them.

Small electric hand grinders with speeds of 25,000 to
27,000 revolutions per minute can be purchased for
$16.00 to $18.50 and these tools use the same grinding
peints, polishing points and cutting burrs as the air
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grinders mentioned above. These speeds are too high
for cutting burrs, except the smallest sizes, for use on

Washing nozzle, Air hose connects to large tube. Small tube goes

into can of gasoline or kerosene.
steel but these electric grinders can be reduced in
speed by foot-controlled rheostats, such as those used
on an electric sewing machine. Incidently these burrs,
running at low speeds, will drill harder steel than a
twist drill will penetrate, but the feed is necessarily
slower.

The regular dental engine or drill must be mentioned
in connection with these power-driven hand tools
mainly because of it being exactly the proper speed
for using the cutting burrs on steel. Another reason
for mentioning it is that it can often be obtained from
a dentist for next to nothing, after it has been replaced
bv a later type. Also old burrs may be obtained from
the dentist that are too dull to cut teeth well but will
still cut steel easily. These dental burrs may be pur-
chased new, from dental supply houses, if your dentist
cannot supply certain shapes or sizes that you desire.
These dental engines do not usually have a high enough
speed to do good work on steel with grinding points or
with polishing wheels, but can be used for this purpose
at a pinch. The flexible-shaft style dental engine made
by the Dumore company has a double speed range,
one hy attaching the shaft directly to the motor spindle
and the second by attaching it to a reduction gear at
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the opposite end of the motor spindle. These give a
high enough speed to handle grinding and polishing
points in good shape while the low-speed side does well
with the cutting burrs.

Dental engine or drill fitted with a dental burr being used to cut

out a sight blade slot in a ramp. A line of small holes being first

drilled. Above are shown felt buffers and abrasive sleeves, etc., while
tungsten stecl cutting burrs arc shown below,

A hammer attachment may be obtained for these
dental engines that changes the revolving motion into
a reciprocating one. It looks a good deal like an ordi-
nary dental handpiece and slips onto the lower end of
the regular handpiece. It has removable points or tips,
and you can shape the ends of these tips into various
shaped points, such as sharp point, diamond point, etc.,
and do matting work on receiver rings, bridges, barrels
or anywhere else you wish. The stroke of these ham-
mer attachments can be regulated from light to heavy,
after some practice very good work can be done much
faster and more evenly than can be done with a ham-
mer and punch.

An arbor press should be in every gun shop, as the
gunsmith is sometimes called upon to do experimental
work which requires special cartridge cases to be
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formed in a die, special bullets to be made in dies, all
of which work can be done much faster and easier in
a press than with a vise. Also, full-length case resizing
is best done in a press and it is very good, with a few
shop-made attachments, for regular reloading. Besides
this work, the press is needed for press-fits in tool

Hammer attachment for dental engine and its use for matting re-
ceiver ring.

making quite often and for fitting new hinge pins in
double or single-barrel shotguns, as well as for straight-
ening or bending work.

An anvil of small size should be provided, because
just as sure as you don’t have one you will be pounding
things on vise bars and jaws; vises were never designed
for this service and won't stand it very long either.

A good vise must be in the shop of course, 1in fact,
two of them, one a regular bench type of good size
with swivel base and also a swivel body if possible, so
that the vise may be laid upon its side with the jaws
verticul instead of horizontal, Until you use a vise
of this type, you cannot realize how much superior to
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the horizontal jaw type it is. The usual thickness of
a vise jaw from top to bottom is slightly more than
an inch and in working on the ends of rods, barrels or
gun stocks this gives you very little gripping power,
but your vise jaws are five or six inches in length and
when the vise is turned onto its side you have all this
length available for grip, which makes a great improve-
ment in the holding power of the vise. There are
several makes of vise which can be turned upon its
side in this manner.

There is one point to watch for in picking out or
fastening a bench vise, and that is to see that the inner
jaw-face extends beyond the edge of the bench, so that
the bench edge will not interfere with long work held
in the vise and extending down toward the floor.

The sccond type of vise necessary is the so-called
machine vise with smooth and square bottom and sides,
so that it may be used upon the drill press or milling
machine to hold work being machined. These come
in a number of sizes and types, a low-cost type of sev-
eral sizes being made of cast-iron by North Bros. Mfg.
Co. of Philadelphia, under the Yankee brand. These
vises have swivel bench bases which enable you to use
them upon the bench, but by loosening one screw you
can remove them from the bench base to use on the
drilling or milling machine. Other machine vises made
of steel or semi-steel are supplied by various companies

.at various prices. One made by the Chicago Tool &
Engineering Co. can be tilted upon its base to various
angles. This vise, in cast-iron, sells reasonably.
. Vise jaws of various types should be on hand, of
copper, lead, brass, fiber and of heavy felt, such as rub-
bing felt. These felt jaws will last a great deal longer
if they are cemented to a fiber back-piece about 4"
thick. Bakelite jaws are useful for holding small fin-
ished steel parts and they are tougher than the fiber.
Old style radio panels will supply the bakelite at low
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cost, these can be picked up from any junk dealer.

A taper steel jaw should be supplied for the bench
vise, to hold barrels and rough stocks or other tapered
pieces. If the visc manufacturer does not supply this
it can be easily made hy taking a piece of steel half
an inch or more thick, the same size as the face of the
vise jaws, and grinding it on a taper on one side from
the center point to a thin edge at each end. To hold it

Vice jaws necessary for gunsmithing jobs. A are heavy felt jaws,
backed with 4" red or black hard hbre. B are soft-type jaws, made
of lead, brass or copper. C are of 14" sheet Bakelite.
in position at the proper height, drill a 24" hole in the
lower edge at the center and fit a piece of 4" rod
into this hole to reach into a 24’ hole in the top of
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the vise bar in front of the outer or movable jaw.,
This will keep the taper jaw at the proper height and
it will move back and forth with thc movable jaw.

A rifle barrel clamp, for removing barrels and re-
placing them in receivers, can be made of cast-iron,
cast at a foundry from a pattern like a pillow block of
the split type, with the top or cap fully removable and
held to the base half with two steel bolts of at least
hali-inch diameter. This casting should be bored out
in the bearing portion to about 14" diameter. It
should be about 3” wide and 8" to 10" long, so that
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Vee-block jaw for machine-type vise and swivel-jaw of steel to hold
tapered work.

it can be bolted or clamped to a heavy bench leg or
a roof supporting post. Steel bushings 3” long and
114" outside diameter are bored to a taper to fit the
contour of the outside of the rifle barrel to be removed
and this bushing is then split lengthwise, so that it
matches the split in the pillow block.

The gunsmith has more use for the Swiss-Ltype files
than for the ordinary type. The Swiss-type is more
expensive but is a longer-lived file, leaves a better finish
and is supplied in more shapes, especially in the small
sizes, than is the common file. Swiss-type files are
made in this country by the American Swiss File &
Tool Co. of Elizabeth, New Jersey, by Nicholson File
Co. of Providence, Rhode Island, Heller Bros. Co. of
Newark, New Jersey and Carson-Newton Co. of New-
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ark, New Jersey. Imported Swiss files ol Antoine
Glardon (the famous fish brand) are supplied by Wil-
liam Dixon, Inc. of Newark, New Jetsey.

In looking over these file catalogs you will notice
files with double ends, sharpened at the ends only,
called die sinkers rifflers in the small sizes and silver-
smiths rifflers in the large sizes. This type of file will
be found very handy, as they are extremely sharp clear
to the point and in a place where you can get a stroke
of only a very short length, where an ordinary shape or
type file will not work, these rifflers cut nicely.

Another advantage of the Swiss-type file of the
needle file and escapement file series, is that the edge-
type files, three-square, slitting, etc., really come to a
knife edge, which the ordinary file does not do.

A few large flat files of the pillar type, in a fine
cut, are necessary for striking barrels and in squaring
flat surfaces, which is very hard to do with a small file.
Remember, in buying files, that the larger the file is
the coarser the cut becomes for the same number.
This means that a #£2 cut file in a 6” length is a very
much finer cut than a #2 cut in a 12” file.

For laying-out checking on steel surfaces there is a
file available called a checking file. It is a flat file
and the teeth on it are set in rows, so that when used
it cuts shallow grooves. These may be obtained cutting
various numbers of lines per inch. They are used only
for marking-out the checking, which is then finished
and brought up to points with a three-square file of
the escapement or needle type.

Files may be bent to various shapes by heating them
red-hot and bending the points against a piece of brass,
meanwhile keeping the file red-hot. The file may be
rehardened by heating it to a cherry-red and plunging
it into cold water. If a file is heated in a forge or
blow-torch flame, the teeth must be protected to pre-
vent them from scaling, which is caused by oxidation.
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For protecting the teeth, a substance called file harden-
ing compound is used. This is made of one part pul-
verized charred leather (put this through a #45 sieve)
one and one-half parts fine family flour and two parts
fine table salt. Mix these dry and add water slowly
while stirring, to avoid lumps, until the mixture is
about as thick as varnish, then apply it to the file
teeth, before heating the file, in a thin, even coat with
a brush and dry it thoroughly over a slow fire. After
the file has been heated and bent, brush the compound
from the teeth and recoat them, drying the compound
as before, then heat the file to a cherry-red and plunge
it into cold water to reharden it.

If the file is heated, to be either bent or hardened,
in a flame of acetylene gas such as Prest-O-Lite gas, it
is not necessary to protect the teeth in any way, as the
oxygen is burned in the gas flame and oxidation of the
surface of the steel does not occur. If the gas torch
has an air line on il for compressed air, be sure that
this air line is shut off while heating the file, as this
excess air will cause oxidation of the file teeth.

Dental chisels are a useful item to the gunsmith as
they are made of very good steel, can be obtained in
a variety of shapes and widths and will cut soft steels
easily., They are excellent as small scrapers. When
front sight ramps are soldered to barrels, they will re-
move excess solder squeezed out from under the ramp
better than anything else.

Standard-tvpe reamers may be obtained in two types,
hand and machine, both types in either solid or ex-
pansion. In the machine reamers two types are also
supplied ; the rose reamer, which has no radial clearance
ground on the teeth and cuts on the end only; and the
chucking reamer, which has clearance ground on the
teeth so that they cut on the sides or edges as well
as upon the ends, In the expansion-lype reamers
there are also two kinds; the solid blade type, which
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expands only a few thousandths of an inch; and the
Critchley type, in which the blades are inserted sep-
arately in a solid body, with an expansion of 144",

Reamers of the above types are supplied in both
fractional-inch sizes and in millimeter sizes. These
millimeter sizes are made by The Morse Twist Drill &
Machine Co. of New Bedford, Massachusetts. The
Alvord-Polk Tool Co. of Millersburg, Pennsylvania,
supplies Critchley type reamers in sizes as small as
14”. The Greenfield Tap & Die Corp. of Greenfield,
Massachusetts, makes an expansion reamer of the
Critchley type from 34" up called the Reamrite Hand
Adjustable Reamer, in which shims are inserted beside
the blades. To sharpen these reamers, you place the
shims in front of the blades, insert the reamer in the
lathe on centers and proceed to grind the blades circular
while the reamer is turning, by using an electric tool
post grinder, just as you would grind a shaft to reduce
its diameter. After the blades have been ground sharp,
the shims are removed from in front of the blades and
ate placed behind them, thus moving the cutting edge
ahead of center and giving a circular relief to the cut-
ting edge of the blades. These reamers can be sharp-
ened by a novice in one-third of the time necessary
to sharpen the other type.

Fine taper reamers in wire gauge sizes, called English
broaches, are listed by William Dixon, Inc. of Newark,
New Jersey. These are fine reamers for enlarging peep
sight holes and also for tapering firing-pin holes in
single-shot rifle actions and in shotguns, after bushing
the breech-block for a smaller firing-pin nose.

Taps and dies are supplied by Greenfield Tap & Die
Corp. and in dies, their Little Giant type are the easiest
to adjust oversize or undersize, for tight or loose fits.

Gun screws arc a finer thread than standard threads
and must either be cut on a lathe or by a special die.
Special dies are usually expensive, so it is cheaper to
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cut these screws on a lathe, unless there are certain sizes
quite often in demand and if this is the case a simple
button die of the solid type can be easily made.

The screws used to fasten receiver sights and tele-
scope sight base blocks to rifles are at times stripped or
broken, or sometimes you need a longer screw of this
size for the job on hand, so it is a good idea to make
dies for these screws. They are both the same size,
6 screw, and the same thread, 48 per inch, but the
receiver sight screws are a U-thread and the scope base
screws are a V-thread, so get a new tap for each from
a sight company, then cut a disc of tool steel the size

Stages in the making of a button die blank for cutting small receiver
and sight base screws.

to fit a button die holder. Mark the center of this
disc with a fine prick-punch mark and, using dividers,
make a circle around this punch mark of the proper
diameter, so that 14" holes drilled on this circle will
cut into a number 6 screw hole drilled on the prick-
punch mark. Make three center-punch marks equi-
distant from each other on this scribed circle and
drill three 12" holes. Plug these holes with 14" soft
steel pins and then drill the center hole on the prick-
punch mark with a #32 wire gauge drill. Tap this
hole out carefully with one of the new taps, then drive
out the soft steel plugs and slightly taper out one side
of the die for starting the thread, using a small file
for this work, Now heat the die to cherry-red and
plunge it into an oil bath, then polish it and heat until
it just starts to turn a pale straw color and then quench
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it again in the oil bath, Make a second die just like
this, using the other tap to cut the thread with and
you can then turn out any length screw you need in a
very few minutes. Dies for other size screws are made
in the same way, but for large sizes use a larger drill
than 12" to drill the relief holes. |

Special taps may be made on the lathe and hardened
by the same method as was used for the dies. These
may be relieved by hand with a file, using a standard
tap of the same diameter for a pattern. In making
taps on the lathe, cut the grooves first before cutting
the thread on the blank, or metal from the grooves
will be turned out in a burr into the threads and it is
very difficult to clean out. Use drill-rod to make the
tap blank, as this hardens easily, and in tempering
the taps heat from the shank end, letting the shank
and the first thread or two below the shank come to a
purple color before quenching.

Hack saws are supplied in several different thick-
nesses, for cutting and slotting purposes. For ordinary
cutting work, the standard high-speed steel blade works
the best, and for slotting the L. S. Starrett Co. of
Athol, Massachusetts makes several different thick-
nesses of blades, thicker than the standard blade, in
both fine teeth and coarse teeth, in 8" length. A thinner
blade, which is also narrower and about 6" long, can
be obtained in most hardware and ten-cent stores, this
is good for slotting screws for standard screw-driver
blades.

The hack saw frame should be of a heavy type,
adjustable for different length blades up to 12" and
this is the length blade to buy for ordinary purposes.

For some reason the American screw-driver manu-
facturers do not see fit to make screw-driver blades
of the proper form to fit screw slots, they make the
blades wedge-shaped so that very often the screw-
driver blade slips out of the slot of a tight screw



28 ADVANCED GUNSMITHING

because of the fact that the greatest pressure comes on
the weakest point of the screw slot, the top, instead of
at the bottom of the slot as it should. Sometimes the
commercial blade may be reshaped by being ground or
filed back of the edge, so that the blade is thicker right
at the edge than it iz just back of the edge, which is
the proper shape for a screw-driver blade. After doing
this, the blade must usually be retempered, as the de-
gree of hardness and toughness that was propet for the
wedge-shaped blade is not proper for it after it has
been made thinner, and that is where the trouble be-
gins, for often these blades are of a steel that requires
some special heat treatment, and while ordinary meth-
ods used for carbon-steel will often harden these blades,
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Proper shape and construction of screw driver blades.

it is impossible to maintain the correct degree of tough-
ness unless you know the proper temperature at which
this steel should be drawn. It is, therefore, usually
necessary for the gunsmith to make his own screw-
drivers out of octagonal chisel-steel. This is better
than drill-rod, as it has a lower carbon content and
15 not quite so brittle.

The blades of these screw-drivers should be rather
short, 214" to 3" long below the handles, as this gives
you a better control over the screw-driver. The blades
should be made in five or six different widths and
thicknesses, governed by the size of screw slots in
various gun screws, from butt-plate and guard screws
down to sight screws. The handles should be made
of hard-wood, treated with linseed oil, and they should
be larger than like sizes of commercial screw-drivers.
The handles should be fluted to give a good grip and a
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fairly heavy brass ferrule should be used. The blade
is pinned to the handle by a cross-pin through the fer-
rule, handle and blade. These pins should be of steel
and be a tight, driving fit through the blade shank.

The blades should be brought to a low cherry heat
and quenched in oil, then polished and heated slowly
until the color just changes to blue from purple, upon
which they are again quenched in the oil.

A few center-punches and a prick-punch, which is
3 slender, pointed center-punch, will be required. Com-
mercial punches are alright if vou choose a standard
brand.

Straight pin-punches from 144" up to about 34"
will be necessary to handle action pins of revolvers,
some rifles and of shotguns.

Scribers for marking and laying out cuts are best
made of steel phonograph needles, as these are very
hard, have true-ground surfaces and are cheap. They
may be set in a handle made of 34" rod by drilling
a small hole in one end of the rod, holding the needle
in the vise jaws and tapping the rod onto the needle,
or the needle may be held in a Starrett #:162 pin vise.
When dull, the needle is discarded and a new one in-
serted.

These 162 Starrett pin vises are very handy for
holding small pins to taper them slightly, reduce them
in size or to round the ends of them. They come in
four sizes and are inexpensive.

Steel scales in various widths, lengths and thick-
nesses are a necessity and in this connection 1 wish to
call your attention to the set #423 of Starrett short
rules, with handle. These come in four lengths in.this
set; 147, 347, 4” and 1”. The handle clamps onto
them at any point, making it easy to reach into small
spaces to make measurements. A scale graduated in
tenths of an inch is very useful in setting scope bases
the proper distance apart for target scopes.
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A bevel protractor will be needed to measure angles
or slope of cartridge cases in body and shoulder and
tapers of other items such as ramps, sear angles, etc.

Two small hardened squares are used in setting
scope blocks and receiver sights, these should be of
high-grade such as Starrett or Brown & Sharpe make.

Starrett makes an adjustable small square, the F457
Improved Die Makers’ square, which adjusts eight de-
grees each way from center, with which it is often
possible to take an angular measurement in places into
which nothing else will reach. It has two narrow
blades, one of which is offset.

A center gauge is necessary for setting thread tools
in the lathe and for checking lathe centers when re-
grinding them.

Screw pitch gauges will be needed to measure the
threads per inch of screws, as gun screws are not
standard pitch.

Inside and outside calipers and dividers must be in
the tool kit and in this connection I wish to mention
that the round-leg dividers are much easier to sharpen
than the flat-leg type.

The smaller sizes of telescoping gauges, such as the
3229 Starrett, can be used to measure the diameter of
holes from 14" up and the gauge may then be measured
by an outside micrometer to get the dimensions in
thousandths of an inch for close fits.

In buying micrometers, the one inch size should be
graduated to read to ten-thousandths of an inch. The
larger sizes will do well enough graduated to thou-
sandths of an inch. Do not buy cheap micrometers,
but buy standard makes, the service they give will
be worth the price paid.

For measuring the diameter of small holes the Star-
rett company make a tapered gauge of eight leaves,
graduated to read in thousandths of an inch. This is
the number 269, it sells for $5.50 and will measure holes
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from 14,” to 14”. Both Brown & Sharpe and Starrett
make an inside micrometer graduated in thousandths
of an inch to measure from 244" to 1”. This is oper-
ated by turning the spindle, just as an outside microm-
eter is, but it reads in the opposite direction. These
each sell for $14.00 and are well worth their cost.

Parallel clamps are used to hold receiver sight bases
and scope bases in place, while drilling holes for screws.
They are also handy for other uses in the shop, such as
holding small parts for filing, by putting the small
part in the clamp and putting the clamp in a vise. The
small jaws of the clamp make it easier to get at the
part for filing than if the part is placed directly in the
vise jaws.

A pair of parallels or true-blocks make the best
thing to place beneath the action of bolt-action rifles to
square it up on the surface plate for mounting receiver
sights, scope blocks or lining up a front sight straight.

Vee-blocks are used beneath the barrel, in connection
with the parallels under the action on the surface plate.
Vee-blocks are also used beneath the barrel on the
drill press, or for holding any round stock to be drilled.
One of these vee-blocks should be equipped with a
clamp, so that work placed in them will stay in position.

A good inexpensive surface plate can be made from a
piece of heavy plate-glass. Get a piece eight or ten
inches wide and forty inches long and mount this on a
piece of flat board, placing padding beneath the glass
next to the board. Felt can be used for this padding, or
newspapers do very well if used in thicknesses of ten or
twelve pages, simply to take up small inequalities in
the board. The glass can be held in place with a few
wire lath nails driven in carefully around the edge, so
that one side of the nail heads extend just over the top
of the glass.

A good powerful magnifying glass is a very good
thing to have to examine or measure fine threads, sear
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and hammer surfaces, bullet bases, etc. Swift & Ander-
son of Boston make a two-lens glass of ten diopters
power with a pen-type flashlight inserted in one side of
the barrel to act as a handle and to supply light for the*
subject being examined.

Small flat, square and triangular carborundum stones
may be bought from the Carborundum Company and
white Arkansas stones, either soft or hard, can be
bought from the Norton Company., These are used
for hard fitting of small parts and for dressing sears and
hammers in adjusting trigger-pulls.

Abrasive cloth in rolls 17 to 112" wide is about the
most economical way to buy it, but you will need a few
sheets of the abrasive cloth also in the standard 874” X
11”7 size. These come in almost any grit, down to
crocus cloth. The wet or dry black sandpaper sold for
automobile finish work i1s fast cutting and gives a
smooth finish also and it is cheaper than carborundum
cloth, but the backing, of course, is not so strong.

Emery cake can be bought in various grits for use in
muslin or canvas buffing wheels. Carborundum pow-
der in various grain sizes and flour of emery are used
for lapping. Automobile valve-grinding compound
makes a fast cutting lapping or polishing compound,
but is too fast for use in barrels, although it does well
on bolt smoothing jobs.

The gas welding torch is a better tool on almost all
gun work than the electric welding machine. The gas
torch is better for joining two pieces of metal, as it
heats the metal more thoroughly and makes a better
bond thereby, for the electric welder heats only the
point of contact in the small sizes applicable to gun
work. On the other hand the electric welder of the
spot-weld type is, perhaps, a little better for building
up parts, especially hard parts, for the reason that it
does not spread its heat so far as the gas torch does.
Another drawback to the small type electric welder is
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that it often leaves a scale as hard as glass, that can
be machined only by grinding. As much of the welding
work on gun parts is done on very small parts, the
airplane-type of gas torch is the easiest to handle on
account of the fact that it can be cut down to a smaller
flame than the larger type torch.

A small forge can be used for much work in the gun
shop such as case-hardening, bending jobs, etc., but is
not so good as a gas furnace for tempering work.

A gas furnace is usually an expensive item to buy,
but a very servicable one can be built cheaply hy ex-
perimenting somewhat on the type and size burner
necessary. The furnace itself is built of firebrick,
cemented with asbestos. A sheet-iron form is bent to
the shape of a half-circle and the bricks are laid over
this to form the upper part of the furnace. This is
set on a fire brick and asbestos cement base and the
steel form is withdrawn after the cement has set. One
end is bricked and cemented up, leaving a small hole
for an outlet flue pipe connected to a chimney. The
other end is fitted with a steel door faced on the inside
with asbestos cement in or on expanded metal lath,
After the cement is all set hard, the whole interior
should be lined with fire-clay.

The burner may be made of 14" iron pipe, a line of
pipe running along each side of the furnace, inside,
about two inches away from the wall and from the
floor. These pipes are connected to a 34" supply-line.
Along the sides of the 14" burner-pipes a line of small
holes should be drilled, facing inward and upward to-
ward the center of the furnace, and here is where the
experimental work comes in, getting these holes the
proper size for the furnace you build. Your gas com-
pany may be helpful in designing this burner. The in-
ner ends of these burner-pipes are capped, of course, and
the connection to the 34" supply-line should be on the
outside of the furnace, with a good needle-valve be-
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tween the supply line and each burner-pipe, so that
proper adjustment of the gas supply can be made.
Cast-iron pipe with screw caps on the ends can be used
to place parts in while being tempered as they should
not be exposed directly to the flame. For pack-harden-
ing, parts are packed in charcoal, bone or whatever you
use inside this cast-iron pipe. The caps of this cast-
iron pipe should have a few small vent holes drilled in
them on the upper side. Cast-iron pots can also be
used inside this furnace, with sand, lead, nitre or other
mediums in them, in which to place small parts. The
cast-iron pipe and the pots can be set up on firebrick,
or on cast-iron holders, to bring them about to the
center of the furnace or a little above center, The size
of the furnace you build will depend upon the largest
size items you think you will ever wish to put into it
for heat treatment. If you think you will wish to use
high temperatures of two thousand degrees or more,
an air-blast must be added to the gas flame. This can
be run into each 14" burner-line after the line leaves
the 34" supply-pipe and each air line should have a
needle valve on it for fine adjustment to get the best
results. Pyrometers to control temperatures inside
the furnace, or rather to show temperatures inside the
furnace so that they may be controlled, can be bought
from Russel Electric Co. of 338 W. Huron St., Chicago,
at very reasonable prices or from Illinois Testing
Laboratories, Inc., 420 N. LaSalle St., Chicago.

For ordinary tempering work in a lead, sand or oil
bath in a forge fire, or over a plumbers gasoline furnace,
deep, fat-frying thermometers, registering up to 600
degrees, can be bought from $1.00 upward, or the
tempering may be done in an electric oven of the com-
mon range type, which has temperature controls of the
automaltic type registering to 550 degrees. A gas-range
oven will work as well, of course, just so temperature
controls are accurate.
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BARREL CHANGING AND ITS
ADJUSTMENTS

One of the commonest major operations on guns is
barrel replacement. When the new barrel is a factory
standard for the gun in the case this is usually a simple
job on rifle or shotgun, as these factory barrels prac-
tically always screw right up to the proper place.

Removing the old barrel is not always so simple.
If it is an octagon barrel, remove the tubular magazine,
if the rifle is so equipped, and withdraw the breech-
bolt far enough so that the extractor clears its slot in
the end of the barrel by a safe margin. Next, place
copper jaw-facings on the bench vise jaws and grip the
barrel tightly in the vise, with the receiver close to the
jaws. Pad the sides of the receiver with heavy card-
board, sheet lead or copper and place a heavy monkey-
wrench on the receiver, being careful to place it as close
to the front edge of the receiver as possible, so as to
avoid crushing in the thin sides of the receiver back
of the receiver ring. In the event that a monkey-
wrench is not available, a smooth-jawed machine vise
of 214" to 3" width can be used, by turning it upside
down and clamping it onto the receiver, and then
clamping an old rifle barrel or a piece of steel shaiting
on the bottom of it with C-clamps of a heavy type, so
that the old barrel forms a handle.

If the receiver resists all your attempts to unscrew it
35
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from the barrel, remove the wrench from the receiver
and, using a torch, heat the receiver ring until it just
starts to change color, then replace the wrench on the
receiver and try again to unscrew it. If it still resists,
remove the wrench and heat the receiver again, but
keep cold running water on the barrel just ahead of the

Removing octagon barrel from receiver by the use of a monkey wrench.

receiver, being careful not to pour it on the receiver.
Keep this water running onto the barrel while keeping
the receiver just hot enough so that the color does not
change, until the barrel is cool to the touch, then
quickly place the wrench on the receiver and give it a
sudden, heavy pull—which will usually break it loose.

If this method fails to loosen the barrel, get the best
penetrating oil that you can obtain and, standing the
rifle with its breech up and the breech-block open, pour
some penetrating oil around the edge of the barrel at
the rear end. Let this stand for several hours, examin-
ing it now and then to see if any more oil can be poured
around the edge of the barrel. Keep putting a little
oil there if it seems to be working down any. I find
that “Caseite” is a good oil for this purpose. It is
made by J. R. Case Mfg. Co., Jonesboro, Arkansas---



Plate III

Barrel removal, using a clamp upon the barrel and a vise (with old rifle barrel

extension for handle) upon the recciver. The heavy, cast iron, split clamp is

clamped firmly to the bench top, with its split, tapered steel bushing, which

closely fits the barrel, in place. The barrel is inserted in this bushing and the

clamping bolts drawn up tight. A smooth jaw machine vise is tightened up on

the receiver and an old 26” rifle barrel is dlamped to the bottom of the vise, to
use as a handle. T'he receiver is then unscrewed from the barrel.
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your garage man probably has it. Let this oil seak in
until the following day, then put the rifle through the
same procedure as you did before and if you cannot
then move things it is a case of sawing off the barrel
ahead of the receiver and cutting the remaining end
out of the receiver. This is best done by drilling it

Removing octagen barrel from receiver, using smooth-jawed vise with
an old barrel clamped to its base for leverage.

out with a drill almost as large as the bottom of the
threads on the barrel. An expansion reamer is then
carefully used, until the top of the threads in the re-
ceiver just show through what is left of the barrel. The
remainder of the barrel is then picked from the re-
- ceiver threads with a small, fine-pointed punch.

- Nearly all rifle barrels are fitted to the receiver with
a right-hand thread, but there is always the exception,
as 1 once found out when removing the barrel from a
6.5 m/m Norwegian Krag rifle. As it happened, I was
able to move this barrel slightly in a left-hand direction
and then it tightened up and would move no farther
s0, in spite of disbelief, I reversed operations and the
barrel unscrewed to the right. The old, hammer-model,
Marlin shotgun is also a left-hand thread.
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Shotgun barrels usually unscrew easier than rifle
barrels do and, as they are round, the same method is
used as for round rifle barrels. A split clamp, like a
pillow-block, is fitted with a split sleeve of steel or
cast-iron which, before being split, is bored to the same
taper as the outside of the rifle or shotgun barrel, the
boring being done in a lathe. The finish on the inside
of this taper-bored sleeve should be as smooth as pos-
sihle. Polish it with fine carborundum cloth, for other-
wise it may mar a barrel.

Remaoving a round barrel from receiver, using a split-clamp bolted to

a post to hold barrel. Monkey wrench is placed as shown on receiver.

Small drawing shows details of clamp and split bushing, taper bored
to fit barrel.

Before clamping a barrel in one of these clamps,
coat the surface of the sleeve that is to be against the
barrel with powdered rosin. This gives it a much better
grip and protects the surface of the barrel, not even
marring the blueing. This rosin may afterwards be
cleaned from the surface of a barrel with high-test
gasoline or turpentine.

‘The clamp is anchored to a ceiling support post, or to
a bench-leg if the bench is solidly fastened. Be care-
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ful not to set the clamp up too tightly on a shotgun
barrel if it is a new barrel, or a barrel you are going
to use again, as you may crush it, But when setting it
up on a high-power rifle barrel, oil the threads on the
bolts holding the two parts of the clamp together, and
pull the nuts up tightly with a long-handled socket-
wrench,

Removing a round barrel from bolt-action receiver, using Parmalee
pipe wrench on barrel.

A shotgun barrel has a fairly straight taper from the
breech, so the clamp can be fitted back close to the
receiver, but on a high-power rifle it has to be fitted
several inches ahead of the receiver, on the straight-
tapered portion of the barrel.

Most shotgun barrels and many high-power rifle
barrels, including the Springfield and Krag barrels,
can usually be removed from their receivers with a
Parmalee wrap-around type pipe-wrench. This wrench
can be purchased from plumbing supply houses—the
size that comes for girths for 14” and 34" pipe is the
correct one. Two or three thicknesses of emery-cloth
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in the receiver in making one complete revolution in
the threads. After the barrel is chucked in the lathe,
bring the facing tool lightly against the end of the
barrel, or against the barrel shoulder, and set the mi-
crometer carriage stop against the forward end of the
lathe carriage. Next, back off the micrometer stop the
required number of thousandths of an inch for one
revolution of the barrel, less the amount required to
make the marks on receiver and barrel meet. It is
easy to determine this amount, if the lathe has a pro-
tractor collar on the spindle, graduated in degrees.
In this case, place the barrel, with the receiver screwed
up on it, in the lathe chuck and bring a sharp-pointed
tool in the tool rest up to either the mark on the barrel
or on the receiver and take the reading from the pro-
tractor collar, then revolve the lathe spindle until the
other mark is at the tool point and read the protractor
again. The difference in degrees is then figured for
what part of the full circle of 360 degrees it is, and this
is then reduced to thousandths of an inch by dividing
the number of thousandths of an inch that the barrel
moves in a full revolution by this number. This num-
ber of thousandths of an inch is then deducted from
the number of thousandths of an inch the barrel moves
in a full revolution, and the answer is the amount the
micrometer stop is to be backed away from the lathe
carriage.

A thread must be machined from the rear end of the
barrel, on such barrels which have a blank section at
the rear machined to a diameter of the root diameter
of the thread. Sometimes, a section the width of a
thread must be machined to thread-bottom depth ahead
of the front end of the thread, but sometimes the
threads are machined out of the front end of the re-
ceiver far enough back so that this is not necessary.

If the rear end of the barrel is slotted for an ex-
tractor, this slot must be deepened. This is easily
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done while the barrel is still in the lathe, using an
electric tool post grinder, with a grinding wheel narrow
enough to enter the extractor slot. It may also be
done on the milling machine or, if necessary, it can be
done by hand, with files. '

The foregoing method of bringing a barrel to its
proper place in the receiver when it screws past the
register mark can only be used if a chambering reamer
for this caliber is on hand because, of course, after
shortening the barrel at the breech end the chamber
must be deepened the same amount.

If no chambering reamer is available and there is no
rush about the job, the gun may be returned to the
factory for rechambering, after the barrel has been
firmly screwed up to its proper place. If, however, the
gun is needed at once, instead of shortening the barrel
so that it can be seated one turn deeper in the receiver,
a steel shim must be placed between the barrel shoulder
and the part of the receiver against which this shoulder
bears, so that the barrel screws up tightly at the regis-
ter mark, If shim stock of steel the proper thickness
for this job can be obtained, this is the best thing to
use, but if this is not obtainable in proper thickness or
width, some other thin stock must be used. When
using this steel shim, lubricate it either with oil or
collodial graphite to prevent it tearing under the twist-
ing pressure.

There is another method which I saw used which
worked perfectly, yet I would not recommend it. A
man was up at a mountain ranch with a Luger pistol,
the barrel of which loosened up, and when he screwed
it up tightly, it went past the register mark. There
was no thin steel available there, nor anything else to
use as shim stock, but the rancher had some dry, pow-
dered litharge and glycerine with which to mix it. The
man with the Luger. mixed a rather stiff paste of this,
applied it to the threads of the barrel and receiver,
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are covered with powdered rosin on the cloth side,
wrapped tightly around the barrel with the emery side
out, and the wrench is then placed over this in the
right direction to tighten when unscrewing the barrel.
It is often necessary to add a foot or two of pipe to the
wrench handle to give the power necessary to loosen
the barrel. Enfield barrels cannot be unscrewed with
this wrench. The clamp must be used on these latter, .
quite often the receiver must be heated and also must
be tapped on the bottom with a hammer.

After the old barrel has been removed, clean out the
threads in the receiver with an old tooth-brush, or a
new one from the ten-cent store, dipped in gasolene.
Also, clean the threads on the new barrel with brush
and gasolene, to remove the heavy oil and any dirt that
may have collected upon them. Oil the threads of the
new barrel with a light oil that is acid free, and screw
the barrel into the receiver as far as it will go by hand.
Place the barrel in the vise or, in the case of a round
barrel, in the barrel clamp, with the meeting-mark of
the barrel upright, and screw the receiver up to placc
with the monkey-wrench. If you cannot make the
receiver screw quite up to the mark on the barrel, un-
screw it from the barrel and, using a large, flat, dead-
smooth file or a large carborundum stone, dress off the
front of the receiver slightly and, after cleaning 1,
screw It onto the barrel again,

Repeat this process until you can screw the re-
ceiver up to its proper position. If, however, the re-
ceiver screws up too far on the new barrel, the proper
procedure is to place the barrel in the lathe, face-off
the end of the barrel and the barrel shoulder far
enough so that the barrel can make another complete
turn, less the amount required to make the marks on
receiver and barrel meet, Knowing how many threads
to the inch are on the barrel, it is easy to fipure just
how many thousands of an inch the barrel will move
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and screwed the barrel up to the mark. He heated the
barrel and receiver ring slightly to hasten drying and
laid the gun in the sun until the following day, when
he again put it into use and had no more trouble with
it. I had occasion to replace this barrel with a new one
the following year, it was the tightest Luger barrel I
have ever removed and I have changed a number of
them,

Shotgun barrels of the take-down type have an
adjustment by which they can be kept at the register
marks, but sometimes a solid-frame type goes past the
mark in fitting a new barrel and the steel shim may be
used in this case or, as the threads are fine, the neces-
sary amount may be filed from the end of the receiver
to bring the register marks together.

Revolver barrels do not screw up to their proper
places, as rifle and shotgun barrels usually do, but
must be fitted, The threads on the barrel are usually
oversize and must be lapped into the frame threads
with fine grinding compound. The barrel may be
held in hardwood blocks, grooved out to fit closely and
lined with powdered rosin. These blocks are placed in
the vise around the barrel and the vise is drawn up
tightly, a small amount of valve-grinding compound is
placed on the barrel threads and the frame is screwed
onto the barrel by hand. Screw up the barrel as tightly
as possible without jamming it, then reverse it a
revolution or two and then screw it up again a little
farther than before. Work it back and forth in this
way a few times, then remove the frame from the
barrel and add a little more grinding compound, re-
peating this procedure until the barrel shoulder is
screwed up tightly against the face of the frame.
Unscrew it again and wash out all grinding compound,
then oil the threads with light, acid-free oil and screw
the frame onto the barrel, this time using a hammer
handle, or other piece of hardwood, through the cylin-
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der opening in the frame to screw it up tightly but be
careful not to spring the frame.

If you happen to be a fool for luck, the barrel may
be in the right place, or so close to it that it can be
forced there, but as most of us are honest men it will
probably be as far from the proper place as possible.
In this case, measure the distance from the rear face of
the frame to the rear end of the barrel, then remove the
barrel from the frame, after estimating as closely as
possible what part of a full revolution the barrel must

Revolver barrel clamped in grooved wood blocks in vise jaws, in order
to unscrew frame from barrel.

take to bring it to its proper position in the frame.
Count the barrel threads and figure how many thou-
sandths of an inch the barrel will move back when
screwed to its proper position, and deduct this amount
from the measurement vou made of the distance from
the rear face of the frame to the rear end of the barrel.
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Place the cylinder in the frame and measure the
distance the front end of the cylinder is from the rear
face of the frame, and deduct from this the distance
from the rear face of the frame to the end of the barrel
when the barrel will be in its proper place in the frame,
Add to this .0025" for clearance and cut this amount
from the rear end of the barrel, in the lathe. Cut the
barrel shoulder back the required number of thou-
sandths of an inch to allow the barrel to screw up to
place, and remove any burr from the rear end of the
barrel with a round, tapered oil-stone or fine carbo-
rundum stone. Now, screw the frame onto the barrel
again, and if vour measurements are correct, the barrel
will come to the proper place in the frame and have the
correct clearance at the front end of the cylinder. Tf
the barrel does not quite come to place, a small amount
may be removed from the front face of the irame,
where the barrel shoulder bears. Check the clearance
of barrel from cylinder with a thickness gauge, check-
ing each chamber, because now and then a high spot
shows up on a cylinder and this must be dressed off.

Sometimes it is desired to fit a factory barrel to some
action other than the one for which it was designed.
When the threaded end of the barrel is larger than the
threaded opening in the receiver to which it is to be
fitted, it is necessary to place the barrel in a lathe and
turn down the breech end to the proper diameter and
length to fit the receiver, and then thread it with the
same thread as the receiver.

Some actions use the regular U. S. form of vee-
thread, while others, such as the Springfield, Krag and
Enfield, use the square form of thread. In this square
form of thread, the thread-cutting tool must be the
same width at the front edge as the groove in the re-
ceiver thread, and the thread tool, when viewed from
the front, must incline to the right for a right-hand
thread and to the left for a left-hand thread, at the
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same angle as the lead of the thread, so that the thread
tool will clear the sides of the thread below the cutting
point of the tool. The nose of the thread tool must
also have clearance ground on the sides from top to
bottom, leaving the top edge the widest part. The
cutting edge of the tool must be straight and parallel
to the axis of the lathe, and the top of the cutting tool
should slope back or down from the cutting edge.

Cuts should be very light at each pass of the tool
and the cutting edge should be just slightly above the
center line of the lathe. The cutting edge of the thread
tool should be oil-stoned until it is very smooth and
sharp, and should be examined after each pass to see
that the corners are not dulled.

In fitting a square thread, .001” clearance should be
left at both top and bottom of the thread. This is done
by machining the blank to be threaded .002” smaller in
diameter than the bottom of the threads in the receiver,
and cutting the groove of the thread on the barrel
.001” deeper than the depth of the receiver thread.

The lathe should be thrown out of gear before the
thread tool reaches the end of the cut (but do not re-
lease the hall-nuts of the lathe carriage from the lead
screw to do this) and the lathe is then turned by hand
until the tool reaches the end of the cut. This is
necessary because of the broad edge of the cutting
tool, for it is not possible otherwise to stop the tool
right at the end of the cut and the shock at the end of
the tool, if it is not stopped at the end of the cut, may
cause it to dig in and displace either the tool position
or the work. This is not necessary in cutting a vee-
type thread, as this is a shear tvpe of cut and the low
speed at which the lathe is driven while thread cutting
will enable the wvee-type cutter to continue to cut
without being displaced or displacing the work if you
miss the stopping point by a degree or two.

In cutting left-hand threads, the cutter is started in
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the work at the shoulder end and, before beginning the
threading operation, a groove the full depth of the
thread to be cut should be cut at this point for either the
square or the vee form of thread, so that the threading
tool can be placed in this groove each time to start cut.

In fitting rifle barrels to actions other than those
for which they are designed, it will be necessary to
cut out the original extractor groove in the end of the
barrel, if it has one, unless the position of the extractor
groove for the action to which you are fitting the
barrel comes at the right place. As cutting off enough
of the barrel to remove the extractor groove usually
means shortening the chamber, a chambering reamer
must then be used to lengthen it enough to give proper
seating depth to the cartridge.

If the barrel to be fitted is smaller than the receiver
to which you wish it to fit, the receiver may be bushed
or, more properly, the barrel at the breech end may be
built up large enough to thread for the receiver. This
may be done by turning down the threaded end of the
barrel to remove the threads upon it and to bring it
to some standard fractional-inch size for which you
have a die. Carry this size down the barrel farther
than the distance the barrel is to screw into the re-
ceiver to which you are fitting it, so that a new
shoulder may be made on the piece of steel that you
screw onto the barrel to enlarge it,

After threading the barrel with a die, drill and tap a
piece of steel to screw onto it that will be large enough
to thread for the receiver and to leave a substantial
shoulder at the end of the thread. Clean the die-cut
threads on the barrel with gasoline, to remove all oil
from them and do the same with the tapped threads in
the piece of steel, then tin both of these threads with
solder and screw the steel piece onto the barrel as
tightly as possible, keeping both parts hot so that the
solder remains soft. After the barrel is cool and the
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solder well set, a new end is machined on it the proper
size to thread for the receiver, and the front end of the
stecl piece fitted to the barrel is brought down in a
taper to barrel contour at that point.

Barrel blanks are fitted to actions in the same man-
ner as has been described for fitting factory barrels to
actions other than those for which they were designed.
In chucking either a blank or a barrel for threading to
fit an action, the blank or barrel is centered by the bore
or chamber and not by the outside of the blank, as the
bore may be slightly off-center. This can usually be
done closely enough by eye or, if you wish, the dial
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Hardened steel plugs or mandrels, ground on ceoters, to insert in
muzzle and chamber of rile barrel when it is to be machined on
centers in a lathe,
gauge may be used to check the centering of the bore.
When the blank is machined on centers and threaded,
the bore is, of course, centered by the lathe centers, and
the breech end may be faced off square with the thread
if it is out of true, by using a narrow facing tool ground
to an angle to go between the end of the barrel and the
slope of the center point. A special tail stock center
is sometimes used for this job that has had part of one
side ground away for a distance back from the point,
either flat or in a groove, so that the point of the facing
tool will go to the bore or chamber opening. This is
not necessary however, as with a regular center in place
the barrel end may be faced from the outside toward
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the center and when the point of the fﬁcing tool touches
the lathe center, the center may be very slightly with-
drawn, the barrel will raise slightlv on the point of the

Vee-grooved tail center for lathe. Used when facing ends of work on
cchters, so that cutting tool cleans off the cnd completcly.

tool and the small remaining fin will be cut off smoothly.
Leave the facing tool in position after this occurs and
stop the lathe before withdrawing the tool.

In fitting barrels to actions in which the end of the
barrel comes against the face of the breech-block, as it
usually does for rimmed cartridges, a Starrett microm-
eter head with lock-nut can be used as a micrometer
depth-gauge by fitting the head into a steel block that
will reach across the front end of the receiver ring, The
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Method of using micrometer spindle, recessed nut clamping it into steel
block, to measure length of threaded barrel extension to fit into a
single-shot action.

hole through the block for the micrometer head must
be at right-angles to the face of the block and the lock-
nut must be recessed so that it is below the surface of
the block, yet holds the head in place in the block with-
out tightening on the spindle.
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Some actions for rimless cartridges have a rear
shoulder in the receiver for the rear of the barrel to bear
against, such as the Mauser has, and in this case the
distance between the rear shoulder and the front edge
of the receiver ring is measured in the same way as
described for rimmed cases.

Other actions for rimless cartridges, such as the
Springfield, have no rear shoulder, and the length of
the portion of the barrel extending back into the action
is measured on an old barrel or may be taken from the
front end of the receiver to the face of the bolt, while
the bolt is locked in place.

Some barrels, notably the .22 long-rifle, are very
touchy concerning the contact between the barrel
shoulder and the receiver, and have to be spotted-in to
get a perfect contact, The front of the receiver is

Details of external barrel shoulder at front of recciver of Springhield

action.

lightly coated with prussian-blue and the barrel is then
screwed up tightly against it, then when the barrel is
removed from the action the high spots on the barrel
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shoulder are coated with the blue. These high spots
are then carefully worked down with a very fine file
of the Swiss pattern and the barrel tried in the receiver
again, the performance being repeated until the con-
tact between barrel shoulder and receiver is perfect.

The recess in the breech end of the barrel for rimmed
cartridges controls the head spacing of the cartridge.
This may either be cut with a facing-type cutter, with
a pilot in the barrel or, if the barrel is held in a chuck
in the lathe spindle, it may be cut with a lathe tool at
the time the rear end of the barrel is faced off.
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Details of internal barrel shoulder, just ahcad of bol: face, of *98
Mauser action.

In case the thickness of the standard rim for the
cartridge in question is not known and there is no
~ gauge available, measure the rim thickness of a num-
ber of cartridges with a micrometer and, taking an
average of these, cut the recess to that depth for the
rim of the cartridge. The micrometer carriage stop
should be used on the lathe for this operation, so that
it may be done to the correct number of thousandths of
an inch,
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Barrels or barrel blanks mav be cut down to a smaller
diameter in the lathe, if care is used. Ordinary sport-
ing-weight barrels should #of be turned down to a
smaller diameter, as these are properly designed by the
factory or the arsenal to be as light as possible. If it is
desired to smooth up the outside of them, this can be
done in the lathe, with the barrel on centers, either by
filing or with an electric tool post grinder. Center
plugs should be made for both the breech and the
muzzle, of tool-steel, hardened and then ground on
centers. The tailstock may be offset so that the tool
post grinder may be used to make a cut the full length
of the taper of the barrel, but it is better to leave the
centers in their true center position and use a lathe
with a taper attachment, resetting it each time the
grinder travels the length allowed by the taper attach-
ment. '

In turning down barrel blanks or heavy barrels the
back rest cannot be used to support the barrel, due to
the taper of the work, therefore, as the barrel must be
supported to keep it from vibrating under the cut, a
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Principle of detecting crooked barrels. Left view shows shadow cast
by a straight barrel—other two show shadows cast by crooked barrels.

short straight portion is turned upon the barrel and the
steady rest is set up at this point to support it. It may
be necessary to make two or three difierent positions to
set this steady rest along the length of the barrel and
alfter each short portion between the tail stock and the
steady rest is finished, the rest is moved to another
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Facing back a barrel shoulder in the lathe, using micrometer carriage stop.

This micrometer carriage stop, which you see fastened to the lathe bed,

measurcs the travel of the lathe tool carriage along the bed, in thousandihs of

an inch, so that the shoulder of the barrel is cut back the exact distance ncces-
sary to allow the barrel to screw up to its proper place in the receiver.
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position along the barrel and another portion of the
barrel is finished. The barrel is equipped with center
plugs and the lathe centers are left in the true center
position and a lathe equipped with a taper attachment
is used to machine the barrel. Light cuts must be taken,
so as not to spring the barrel, and the centers must be
carefully watched to see that the barrel does not heat
from the turning operation and become tight enough
between centers to spring it. After machining the bar-

I
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The modern, overhead press for straightening rifle barrels.

rel it should be checked for straightness, as the removal
of very much metal from its outer surface may release
strains in the barrel that will cause it to spring out of
true. A wire is stretched across a window and the bar-
rel is pointed toward it and held in a rest so that is may
be revolved while watching the shadow cast by the wire
in the bore. If the shadow is a true line, the barrel is
straight but if there are breaks in it and part of the line
of the shadow is to one side of the balance of it, the bar-
rel is crooked.

Some barrel makers claim the barrel should not be
straightened, as when it becomes heated later, in firing,
it may come back to its crooked position. Others
claim it should be straightened. This straightening
process is now almost entirely done in an overhead
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press, while the barrel is pointed toward the window
with the wire stretched across it and the shadow in the
bore that is cast by the wire is watched during the
straightening. This overhead press has two stationary
fingers several inches apart and between these a third
finger with screw adjustment comes against the barrel
from the opposite side. The crooked portion of the
barrel is placed between the two stationary points, or
fingers, and the barrel is turned until the outsprung
portion of the crooked part of the barrel is against the
movable finger. This movable finger is then used to
- spring the barrel back to a straight position. As the
barrel has some spring in it, it must be sprung past
center, so that when it springs back it will be straight.

Old method, using lead blocks and lead hammer to straighten rifle
barrels.

The other method of straightening a barrel is to lay it
upon two lead blocks, having the crooked portion be-
tween the blocks with the crook upward, and it is then
struck with a lead hammer to straighten it. This re-
quires considerable more skill than the press method.
Skill is also required to properly locate the crooked
portion of the barrel to know where to straighten it.
In filing barrels upon the outside to get a smooth
finish, a twelve or fourteen inch file of an inch or more
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in width should be used. This file should be either of
the second cut or about a #2 cut in the Swiss pattern
pillar-type file. The lathe should turn in the next to the
lowest speed on open belt. To prevent the file picking
up cuttings of the barrel between its teeth (known as

Striking or draw-filing a barrel to remove circular tool marks.

pinning) and scratching the surface of the barrel, the
file should be chalked with common chalk. Clean the
file often and rechalk it.

Striking a barrel, before polishing it, is done by hold-
ing a flat file in huth hands, one at e1ther end, across the
barrel at a right-angle to the axis of the barrel, then
moving it back and forth lengthwise of the barrel. This
is often done to remove the circular tool marks on the
barrel. The barrel is given its final polishing, before be-
ing buffed, with carborundum cloth while the barrel is
turning at high-speed in the lathe. This removes all
file marks,

Buffing a barrel for final finish may be done on a
muslin buff, an inch or more thick, by applying emery
paste in brick form to the buff, which will more or less
impregnate the surface of the buff with the emery or
carborundum in the brick. If you desire a wider range
of grain size of carborundum than can ordinarly be ob-
tained in these emery bricks, the buffing wheel may be
coated with the stick-type belt dressing by holding the
end of a stick of it against the buif while it is revolving
and carborundum grains of any size you desire may
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then be rubbed into the surface of the buff, the belt
dressing causing a large part of it to stick.

Another type of buffing wheel is made of thin pieces
of chrome-tanned leather, enough pieces being used to
make a wheel an inch or more thick. These pieces of

Muslin and leather buffing wheels and their use in buffing pun barrels.

leather are fastened together, either by sewing or with
rivets, to within about one-half inch of the outer diam-
eter of the wheel. This leaves the wheel with a yield-
ing face, which will follow the barrel contour better
than a solid face would do. The face, or properly the

- ] - ——

Front sight band attached by a cross pin with half its diameter in the
top of the barrcl. Rear sight, dovetailed barrel band, attached with

set screw underncath.

edge of the wheel, is coated with glue and while this
glue is still soft the wheel is rolled on carborundum
powder spread evenly on a paper laid on a flat surface
so that the wheel takes an even coating of the carborun-
dum grains, Usually carborundum grains of #120 to
¥FF size are used on either type of buff. Buffs should
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be eight inches in diameter and turn at a speed of at
least 1750 R.P.M.

Cuts for sights in barrels, especially barrels of sport-
ing weight, should be avoided as they cause uneven
vibrations of the barrel, which causes inaccuracy.

=
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Various methods of attaching forearm and rear sight bands to rifle

barrel with screws.

Sights mounted on the barrel should be mounted on
barrel bands. These barrel bands can be held in place
on the barrel with light cross pins, as are the sights of
the Springhield service rifle; or the rear sight band, if
an open rear sight is desired, may be held in place by
leaving a heavy portion on the bottom of the band in-
side the forearm and running a headless set-screw, tap-
ped into this heavy portion, through the band and into
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a slight depression in the bottom of the barrel, made
by the point of a drill. If, due to the construction of
the rifle there is not room to leave a heavy portion on
the bottom of this rear barrel band, a set-screw may be
run in flush on the top in the bottom of the dovetail
slot for the open sight, although this is not as good
practice as putting it through the lower side of the
band as it tends to lift the upper part of the band away
from the barrel.

Forearms of single-shot rifles may be held to the bar-
rel with a band and screws running through the fore-
arm, through the heavy portion of the bottom of the
band and into a depression made in the bottom of the
barrel with a drill point. These forearms may also be
held to the barrel with a screw tapped directly into the
barrel, in which case the screw should be carefully cut

Muzzle crowning toel for riflc barrel.

for length so that it bottoms in the hole in the barrel,
thus filling the hole completely, which will help pre-
vent uneven vibrations of the barrel.

In cutting off the muzzle end of barrels, they may be
sawei off with a hack-saw and then finished up true in
the lathe, or they may be cut off in the lathe. After the
cutting-off operation, the muzzle may be shaped up
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with a lathe tool, but if the inner or bore part of the -
muzzle is shaped up with a lathe tool be sure that the
bore runs dead true or opposite sides will be of uneven
length. The muzzle may also be finished, or crowned,
by a crowning tool having a pilot that enters the bore
and rides on top of the lands. The cutter i3 made of
flat tool-steel, shaped to produce the crown on both
the inside and outside of the muzzle at one operation,
This cutter passes through a slot in the shank of the
pilot and is held in place with two flush pins. The
edge is relieved on opposite sides from the cutting edge.
It may be operated by hand, in a drill chuck in the
lathe, or in a drill press. It is turned slowly and should
be kept lubricated with cutting oil.

Barrel Thread Sizes of Various Rifle Actions

Barrel
Extension Threads
Name of Action Diameter Per Inch Type
Winchester #1 & #2
Single Shot Action............. 8217 16 Vee
Winchester #3 Heavy
Single Shot Action............. 935" 16 Vee
Ballard Single Shot.............. 9507 18 Vee
Sharps Borchardt
Single Shot Hammerless. ... .... 0457 16 Vee
Stevens Ideal #44
Single Shot Action............. 8125" 20 Vee
Stevens Ideal $#4414"
Single Shot Actiont............. 875" 16 Vee
Remington Single Shot
Navy Action, Pistol . ... ....... 850 12 Square
- American Krag Action. .......... 980" 10 Square
Norwegian Krag Action. ......... 1.056" 12 L.H. Square
Springlield Action. . ............. 1.040¢ 10 Square
Enfield Action (Model 1917)...... 1.118° 10 Square
Mauser Model 98 Action......... 1.1007 12 Vee

Winchester Model 5¢ Action...... 1° 16 Vee



Chapter 3

CHAMBERING, BORING AND
REAMING TOQLS

Chambering reamers may be purchased from firms
specializing in this work, from barrel makers, in some
cases from gun factories—or the gunsmith may make
his own reamers.

Reamers for popular calibers for which the gunsmith
often fits barrels should be made in sets of three, a
roughing, a finishing and a burnishing reamer. These
reamers should be made of high-speed steel to minimize
wear. Reamers for a caliber which is seldom called for,
or a reamer for a special job, may be made of carbon-
steel and a single reamer of the finishing type may be
made to do in place of a set of three reamers. The
roughing out of the chamber in this case may be done
in the lathe with a small boring tool, the proper taper
being obtained by swiveling the compound rest to the
desired angle.

Chambering reamers should have six or more cutting
edges and these edges should be an uneven distance
apart to prevent chatter of the reamer. The roughing
reamer may be, and often is, made with four grooves
instead of six and the lands of the tapered body part
of the roughing reamer are usually nicked with a nar-
row lathe tool, about 2;,” wide and to a like depth.

This is done to break up the chips and allow them to
60
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wash out easily with the flow of oil. If this is not done
a taper reamer has a tendency to allow the chips to
pack in the flutes. A catalog cut of Morse or Brown
& Sharpe taper reamers for reaming sockets or spindles
for these tapers will show the lands of the roughing
reamer nicked as mentioned. This is especially desira-
ble in a machine-drive reamer and the roughing reamer
is practically always machine driven. These nicks or
grooves around the reamer may be 34¢” to 34" apart.

In cutting the flutes of a reamer the [ace or cutting
edge of the flutes should not be on the center line of the
blank, with the exception of those on the burnishing
reamer. This cutting edge should be about ,010” ahead
of center, which gives a shearing cut and prevents the
reamer digging in. This feature, combined with the
eccentric relief stoned on the flutes in the hand-finish
stoning, helps prevent chatter. This feature is illus-
trated and described very well in the Greenfield Tap &
Die catalog in describing their “Reamrite” hand ad-
justable expansion reamers.

As in cutting our reamer flutes an uneven distance
apart we cannot have them all with their cutting edges
.010” ahead of center we cut #1 flute in this position.
The next flute, #2, is cut .008" ahead of center, #3 is
cut .006” ahead of center, but on #4 we return again to
010" of center because #1 and 4 are directly op-
posite to each other and by making them the same
distance ahead of center we are able to get a truer
micrometer measurement of the reamer for size, there-
fore 5 flute is cut .008” ahead of center as was 2
and 6 flute is cut .006” ahead to match #3 flute.
The four-flute roughing reamers may have their flutes
cut .010”, .008”, 006" and .004” ahead of center, re-
spectively as their diameter need not be measured ac-
curately closer than .001” as it is made .010” to .015”
smaller than the finish chambering reamer.

The roughing and finishing reamers are fluted with a
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standard reamer-fluting milling cutter of sixty to eighty
degrees included angle as made by the tool companies
that make milling cutters, but the burnishing reamer is
fluted with a radius.cutter of the convex type, with its
center set exactly on the center of the blank. The lands
left between the flutes are next milled at the top, on
each side of the center, so that the center of each land
is left as a sharp, or almost-sharp edge, with an in-
cluded angle of about 120 degrees.

A 13 roughing type chambering reamer, four groove, with Hoating
drive for machine use. Driving sleeve comes far cnough down on
the reamer to act as a stop for depth. B is finishing type chamhering
reamer, for hand use. C is burnishing reamer, without pilot, with
long shank for use in chambering a barrel screwed up in the receiver.
After the burnishing reamer is hardened and then
tempered at a light straw color, about 420 degrees
Fahrenheit, it is ground cylindrically, on centers, until
it is ahout .002” oversize. This leaves a radius on the
top of the lands and the side angles milled on the tops
of the lands are now stoned by hand until the center of
the lands are sharp. The reamer is still oversize and a
slight flat is stoned, by hand, on the sharp edges in the
center of each land, reducing the reamer to exact size.
Roughing and finishing reamers are left .015"” or
more oversize when the blank is turned to shape and
after being hardened and tempered they are ground,
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on centers, until they are within .002” to .003” of the
proper size, Clearance is then ground on the lands back
of the cutting edge but this edge itself is not touched
with the grinding wheel. This unground cutting edge
on each land is then stoned with a fine hand stone in an
eccentric shape until the reamer is brought to size.
Some gunsmiths use a separate throating reamer, of
six flutes, tapered with an included angle of about 214
degrees, to throat the rifling just ahead of the chamber
to give clearance for the bullet when a loaded cartridge
is in place in the chamber. These reamers have flutes

S
Detail of how the teeth of a finish-type reamer are stoned.

of the same shape as the finish-type chambering reamer
with the cutting edges .010" ahead of the center of the
blank and the flutes unevenly spaced as are those of the
finish chambering reamer. These reamers have a pilot
which fits the bore closely and rides on top of the lands.

Other gunsmiths, in making the finish chambering
reamer, make this throating reamer as an extension of
the finish reamer rather than make a separate reamer.
Some of the older type bullets made it necessary to
throat the barrel ahead of the chamber and as some of
these bullets are still in use, barrels for these must be so
throated. As the chamber must be made at least 145"
longer than the cartridge case, to allow for forward
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stretch of the case, and as the front end of the lands
of the chambering reamer must be sloped forward at an
angle of 45 to 60 degrees'and these edges given clearance
as the lips of a twist drill are in order to enable them
to cut, the chambering reamer cuts away the lands of
the barrel for some distance ahead of the mouth of a
new cartridge case. This fact, taken in relation to our
modern shape bullet which starts to taper toward the
point from the mouth of the cartridge case, results in
bullet jump if the throating of the barrel ahead of the
chamber is carried very far., In fact, a barrel for a

Detail of how the teeth of a bumishing reamer are stoned.

cartridge using a modern shape bullet needs only a
touch with a throating reamer to give clearance for the
bullet and if the chamber is more than 14.” longer
than the cartridge case, the barrel will usually need no
throating at all.,

High-speed steel, hardened and fluted with four
flutes, can be purchased from steel companies, one of
which is the Central Steel and Wire Co. of 4545 South
Western Blvd., Chicago, Illinois. This would require
grinding to shape and size for a chambering reamer of
the roughing type. This can be done in a lathe with
an electric tool post grinder. This four-fluted shape is
known as the standard cruciform section and is sup-
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plied in a number of sizes from 14" outer diameter with
42" solid-center section on up to 24" outer diameter.

Roughing reamers are usually driven by machine,
using a floating drive so that the reamer lines up
properly with the bore. A simple type of this drive is
a machine attachment shank for the reamer with a hole
drilled in it slightly larger than the reamer shank which
slips into it. A pin hole, at right angles to the axis of
the reamer, is drilled through the shank of the reamer
for a drive pin. This pin hole in the reamer shank is
slightly larger than the drive pin which is a tight drive
fit in the hole drilled for it through the machine drive
shank. This drive shank is sometimes used for a reamer
stop on the roughing reamer, in which case the reamer
shank is short and the hole in the front end of the drive
shank is drilled out, for a short distance, large enough
to go over the flutes of the reamer the proper distance
to act as a stop against the end of the barrel, the hole
in the shank being enough larger than the reamer flutes
to allow the reamer to float.

In using this machine drive shank for a reamer stop
on a barrel such as the Krag or the '98 model Mauser,
which are flat across the breech end, the end of the
reamer drive shank is left flat, but in rough reaming
barrels such as the Springfield or Enfield which have a
tapered lead into the rear end of the chamber the front
end of the reamer drive shank is machined with a 45-
degree slope forward. This same type of reamer stop
may be used on the finish chamber reamer if it is ma-
chine driven to within a few thousandths of an inch of
the finish size, after which the reamer is removed from
the machine and driven by hand for the last few thou-
sandths and a reamer stop slipped aver the shank and
held on a flat ground on the shank of the reamer, using
one or two set-screws in the side of the stop.

Both the roughing and finishing rcamers have pilots
on the front end which ride upon the tops of the lands
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in the barrel to keep the chamber in line with the bore.
These pilots should be a very close fit in the bore, not
more than .001” smaller than the bore diameter and
are hardened as the balance of the reamer is and are
ground and polished to a very high polish to prevent
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Scctional views of rifle chambers showing the metal removed by the
various rcamers—aA, the rough chambering rcamer—B, the fnishing
rcamer—and C, the burnishing reamer.

scratching the lands. Half an inch is a sufficient length
for these pilots and the front and rear edges of this
pilot section are slightly rounded off to prevent a sharp
edge which would scratch the lands of the barrel,
These pilots are solid, heing part of the reamer itsclf.
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Some gunsmiths prefer a floating pilot, which has an
advantage when a number of barrels are to be cham-
bered, as the bore diameter of barrels may vary enough
g0 that a pilot that fits the lands of one may be too
tight for another one. By having a few pilots in each
size varying slightly in diameter, these varying hores
may be fitted. This floating pilot is a sleeve, the out-
side of which is bore diameter and the inner diameter
of which rides on an extension of the chambering
reamer slightly longer than the sleeve. This extension
on the reamer is drilled and tapped in the front end for
a screw with a thin fillister-type head, this head being

Sectional view of barrel at front end of chamber, showing mectal re-
moved by throating reamer just ahead of the chamber neck.

just slightly less in diameter than the outer diameter
of the sleeve, thus holding the sleeve in place on the
reamer extension.

Throating reamers, if used, have the same type of
pilots as the roughing and finishing reamers. Burnish-
ing reamers are used either with or without pilots, being
a matter of choice of the factory or individual gun-
smith, some claiming that a better burnish is obtained
if they are used without pilots. If pilots are used they
are of the same type as those used on the other cham-
bering reamers.

When reamers are machine-driven a supply of oil
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should be pumped into the barrel under pressure to
wash out the chips, or the reamers will lodge in the
chamber and break or cut an oversize chamber. If
reamers are used by hand, the oil may be supplied by
hand from a spouted can, then the reamers must often
be removed from the chamber and both the reamer and
the chamber thoroughly cleaned, after which a patch is
pushed through the barrel to clean the lands and
grooves. Lard-oil or black sulphur oil compound may
be used, but never machine oil.

If the dimensions of the chamber desired are not at
hand in making a chambering reamer, twelve or fifteen
factory cartridges of various makes should be obtained
and carefully measured for size and angle. A clearance,
above the maximum cartridge found, of .002” in all
dimensions will produce a good chamber. If head-
space gauges are not available the largest cartridge
you can obtain in that caliber should be used as a head-
space gauge and the chamber carefully cut until the
breech will just close without any perceptible effort
upon this cartridge.

In using chambering reamers the cutting edges of the
reamers should be carefully examined and any scratches
or small nicks stoned out. Watch particularly for wire
edges upon the cutting edge of a new reamer, using a
magnifying glass of good power for this examination.
The front of the cutting edge should be well stoned to
remove all marks left by the milling cutter on this face.
If a scratch appears in the chamber that is not later
removed by the burnishing reamer its effect may be
minimized by buffing the chamber with a crocus buft,
of circular form, held on a small mandrel and driven
by a high-speed polisher such as these electric hand
grinders which reach speeds of about 25,000 R.P.M.
This applies only to scratches that are not deep or wide
and are not quite removed by the burnishing reamer.

In stoning the cutting edges of the reamers, to remove



Plate V

Lathe sctup for milling the Autes in a chambering reamer—with the milling
attachment driven by fexible shaft and an adjustable tail center to raise
tapered reamer to a level.  After the reamer blank is turned to shaps, an
adjustable tail center that can be raised or lowered by screw slides is placed in
the tailstock and is raised above the live spindle center so that the tapered body
of the reamer is raised until its top surface is level. The fAutes are then milled
in the reamer with the milling attachment. The live spindle is locked with
the back gear of the lathe while cach flute is being milled.
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small nicks or scratches, be careful not to flatten the
relief at the edge, as this is of eccentric form, not flat,
but do not overdo this eccentric form or you may drop
the cutting edge of a reamer tooth below the top of the
land and the edge will then do no cutting, If the edge
appears slightly dull it may be stoned on the front face
to sharpen it, as this will not change the form nor will
it reduce the diameter much.

In making chambering reamer blanks, cartridges can
be measured for angle with a protractor, Take measure-
ments at several different points around the body of
several cartridges, as the cartridge case is not a perfect
form, due to air or lubricant in the forming dies. Be
careful that primers do not protrude on cases that you
are measuring or this will throw your measurements ofi.

Barrel drills are short, ahout 2 long, and instead of
having two cutting edges and two grooves as the ordi-
nary twist drill has, it has a single cutting edge and a
single vee-shaped groove running straight back from
the point. The included angle of the drill point is the
same as of the twist drill, 118 degrees. The vee-groove
cut the length of the drill and almost to its center in
depth, has an included angle of 90 to 100 degrees. The
front end of the drill is ground for relief all around,
back of the cutting edge, just as the lips of a twist
drill are relieved. A small flat is left on the point of
the drill, corresponding in size to the thickness of the
web of a twist drill of like diameter. On the opposite
side of the drill from the vee-groove a small hole is
drilled lengthwise through the body of the drill for the
passage of oil under pressure from the oil tube to which
the drill is attached. On the rcar end the diameter of
the drill is reduced for a length of about 3%” so that
the drill drive tube, which also carries the oil suppl}r,
may be brazed onto the drill. The drill itself is of
high-speed steel and the drive tube is of high-carbon-
steel.
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The drive tube has a vee-groove pressed into it, longer
than the length of the barrel blank, matching the groove
cut in the drill. This groove carries the returning oil
and the chips out of the barrel. After the drill is brazed
to the tube the joint is ground or filed smooth. The
tube should be very slightly less in diameter than the
drill, so that it will not lodge in the bore. The drill is
ground with a slight taper to the rear from the front,
malching the tube for diameter where they meet, and
giving a slight body-clearance to the drill.

A split cast-iron block is mounted on the tool rest of
the lathe. It is the full width of the top of the com-
pound rest and has a tongue on the bottom that fits

Barrel drilling tools. A is plan and detail views of oil tubing used on
barrel drills. B is plan and end view of barrel drill while C is nnder-

side view of same.

into the tool post slot in the rest, This tongue is just
thick cnough to extend a short distance down in the
tool post slot and the block is held down by two cap-
screws passing down through it and into a bar of steel
in the wide groove at the bottom of the slot. This
block is drilled and reamed, out beyond the tool post
slot, on the exact center line of the lathe, clear through
from side to side. This hole is a close fit around the
drill drive tube which has no vee-groove in it at this
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point. This black is slotted with a saw-cut from the
outer end back through this hole for the drive tube
to a short distance back of the hole, the full width of
the block. Out beyond the drive tube hole two cap-
screws, from top to bottom through the block, clamp
the sawed outer end of the block together, squeezing
the tube tightly in its hole.

The speed the barrel turns during the drilling opera-
tion is high and the feed of the drill into the blank is
slow, as you have but one cutting edge on the drill.
Oil is pumped under pressure through the tube from
the rear end where a connection for a flexible oil tube
from the puimp is sweated onto the tube, This oil
passes through the oil hole in the drill, comes out
below the point, and returns, carrying the chips with
it in the vee-groove on top of the drill and drive tube.
The drill is ground to drill a hole .010” to .012” smaller
than the diameter the finished hore is to be made. The
blank is carefully centered in the barrel chucks and the
hole is started with a center drill and then drilled for
a distance with a twist drill to give the barrel drill a
true start.

After the barrel is drilled it must be reamed to size
and for this operation three reamers are used, a rough-
ing reamer and two finishing reamers, the last really
being a burnishing reamer. Reamecrs are made of high-
speed steel and are made with six grooves, except the
roughing reamer which may be made with four or six
grooves., These barrel reamers have a rather long
front pilot, the front end of which is turned down for
a short distance so that the tube which draws the
reamer through the barrel can be brazed to the reamer
pilot, . The ends of the reamer flutes just behind the
pilot are given a slight taper to bring the reamer di-
ameter at this point to just under the diameter of the
drilled hole in the barrel blank so that the reamer will
start to cut easily, The cutting portion or flutes of
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the barrel reamers vary from 6” to 77 in length. A
hole of small size is drilled lengthwise of the pilot
from the front end to a necked portion just ahead of
the flutes so that oil may be pumped to the reamer
through the pull tube. From the end of this hole in
the necked portion of the reamers, three small holes
spaced equidistant around the neck are drilled at right-
angles to the axis of the reamer so that the oil comes
out at the front end of the flutes. These front pilots
are made to just fit the drilled hole of the blank on
the roughing reamer, to fit the rough-reamed hole on
the finishing reamer and to fit the finish-reamed hole
on the burnishing reamer. The roughing reamer re-
moves .005” to .006” from the drilled hole in the blank,
the finishing reamer removes .003” to .004” and the
burnishing reamer finishes the bore to size.

Barrel reamers. A is mughmg type reamer, four groove, all carried

through rear pilot. is finishing type reamer, six groove, three

grooves carried thmugh rear pilot. C is humuhmg reamer, six groove,
three grooves carried through rear pilot.

The flutes of the roughing and finishing reamers are
cut .010” ahead of center as are those of the roughing
and finishing chambering reamers, while those on the
burnishing reamer are cut on center and finished to
shape as are those of the burnish-type chambering
reamer, Barrel reamers do not have clearance ground
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upon them as do the chambering reamers, their clear-
ance is stoned upon them by hand. Barrel reamers
with spiral flutes are more efficient than those with
straight flutes as they have a shearing cut but these
spiral flutes are far more difficult to stone than are
straight flutes. Barrel reamers are sometimes made
with rear pilots as well as front pilots and in this case
the flutes are milled out through the rear pilots so that
the chips can pass off the reamer and on down the
barrel.

In using the barrel reamers, the reamers are held
stationary and the barrel blank revolves at a low speed
as the reamer is drawn through the barrel by the oil
tube which is attached to a movable carriage such as
the lathe carriage in case a lathe is used. A floating
connection at the end of the oil tube should be used,
so that the reamers are entirely guided by the bore of
the blank. The end of the oil tube may be plugged
for 2” and a simple universal joint used, attached to
this plugged portion, or a floating drive of the type
described on chambering reamers may be used. The
flexible oil line from the pump is led into the side of
the hollow portion of the oil tube ahead of the plugged
end through a screw connection like a nipple. This
connection must be removed to pass the oil tube through
the barrel blank, as the oil tube is brazed to the
reamer, and then put in place and the oil line con-
nected to it before starting the lathe,

Shotgun barrels are made from steel tubes and al-
though they may therefore be reamed to size with a
series of barrel reamers, such as those used on rifle
barrels, they are usually bored with a long, four-sided,
square bit of high-speed steel, ground to size on a
surface prinder. These bits are 10” to 12 long and
have a tapered lead at the front end, about 14" long
on the roughing reamer and an inch long on the finish-
ing reamet or bit. The driving rod for these bits is
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brazed to the rear end of the bit, the opposite end from
that which has the tapered lead, and the bits are pushed
through the bore as the barrel tube revolves.

A wood packing strip, turned on one side to the con-
tour of the barrel bore, is placed against one side of
this bit, its full length, and on the roughing bit the
two edges of the side diametrically opposite the side
upon which the packing strip is placed do the cutting.
Strips of paper are placed between the wood strip and
the boring bit to cause it to cut larger after cach trip
through the barrel. |

A wood strip of the same type is used on one side
of the finish or fine boring bit but the leading edge of
the opposite side has a small radius stoned upon it so
that it does no cutting, which is all done with the trail-
ing edge of this side opposite to that on which the wood
strip is placed.

Shotgun boring bit, also sometimes used on rifle barrels, End view
shows how wood packing strip and shims are used.

A third square bit, the choke boring bit, is used
in shotgun barrels. After the finish or fine boring bit
is used this choke boring bit which has a tapered lead
an inch long which tapers about .050” in this distance
is used to bore out the choke portion of the barrel
which is not bored out by the finish boring bit, but
only by the roughing bit. A wood packing strip is
used, with paper shims on the tapered portion of this
choke boring bit and this bit cuts upon two edges as
does the roughing bit. These shotgun boring bits are
run at a low speed and plenty of cutting oil is used.
In making the bits they are hand honed after being
ground to shape by a surface grinder. They must be
carefully checked for straightness. In doing the grind-
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ing, if much stock is to be removed, do not grind a lot
off of one side and then off the opposite side but take
a small amount off of the first side, then a like amount
from the opposite side, then take the same from an
adjacent side and the same from the last side and re-
peat this until the bit is ground to size, as this method
of grinding will prevent warping the bit.

Drills for boring out old barrels for relining (the
insertion of rifled tubes) may be made from standard,
high-speed steel, three or four-groove drills with the
regular twist flutes as made by all drill making firms,
These manufacturers will grind a pilot on these drills,
to order, to fit the old bore of the barrels to be re-
lined, or by using an electric tool post grinder you can
grind your own pilot upon them. The cutting edges
at the rear end of the pilot must be ground with relief,
as were the cutting edges at the end of the drill orig-
inally, These drills will not drill holes in solid metal
but are used to enlarge cored or previously-drilled
holes. A carbon-steel shank of any length may be
welded to the shank of these drills.

If you wish to make your own drills for drilling out
barrels for relining they may be made of a short sec-
tion, 112” to 2” long, of high-speed steel by turning a
pilot upon the front end to fit the old bore in the barrel
and turning down a short section of the rear end to a
smaller size so that an oil tube may be brazed onto it.
The body usually has three straight grooves milled
lengthwise of it with a fluting cutter. The front end
of the lands between these grooves are relieved or
ground as are the lips of a twist drill. A small hole
1§ drilled lengthwise of the body from the shank end
about halfway through the body and holes are drilled
into this at the end toward the point of the drill from
each of the grooves so that oil pumped through the
oil tube can be forced out into the flutes, washing the
chips out of the barrel ahead of the drill and keeping
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the cutting edges cool. The pilot is grooved with the
milling cutter which cuts the flutes so that the chips
have a free passage.

After the old barrel is drilled out with one of these
drills it is usually reamed with a barrel reamer of the
regular fluted type to straighten the hole perfectly
and bring it to size to take the lining tube used.

Six-groove barrel reamer, of the type commonly nsed in sets of three,
in graduated sizes.



Chapter 4

RIFLING TOOLS AND THE RIFLING
OF BARRELS

In rifling barrels, a rifling head to hold the cutter
is used, to which is attached the rod or tube which
draws the cutter through the barrel. In its simplest
form this rifling head is a steel cylinder, three inches
or more in length, which will just pass through the
drilled and reamed barrel blank. In one side of this
a slot is cut lengthwise of the cylinder, just wide enough
to accept the cutter which fills the slot from side to
side and end to end closely enough so that it has no
shake. This slot is cut nearly through the cylinder,
seating the cutter as deeply as possible.

The rifling cutter is of high-speed steel, square-sided,
flat-bottomed and its cutting edge is of the hook type,
like a file tooth. The cutting edge has a rake of five
to six degrees, both on the face and on the top. The
top of the cutting edge is not flat but is rounded to
conform to a circle, the diameter of which is the
groove diameter of the barrel. The cutter is about
114” long and the cutting edge is slightly back of
center, leaving a space in front of it sufficiently large
to hold the chips.

When the cutter is seated on the bottom of the slot

the cutting edge is just below the surface of the rifling
77
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head. The cutter is raised to rifling position by plac-
ing very thin shims beneath it in the slot. These shims
should be only .0002” to .0005” in thickness, pref-
erably the thinner one. After the cutter makes a cut
in each groove, another shim is placed beneath the
cutter, another cut made in each groove and this
process continued until all grooves are cut to the proper
depth. A small hole is drilled through the rifling head
in the bottom of the cutter slot so that a small pin-
punch can be inserted through the hole to push the
cutter up out of the slot in the rifling head.

The commercial, or factory-type rifling head, is a
hollow or tubular piece of high-carbon tool steel,
hardened. The hook-type cutter is set in a port within
this tube and the hook or cutting edge is about one
fourth of the length of the cutter from the rear end.
The tail of the cutter is beveled off at a thirty-degree
angle on the top side and the rear end of the port in
the rifling head is beveled at this same angle. The
cutter is beveled both ways on the bottom from a point
directly beneath the cutting edge. This bottom bevel
is ten degrees. At the rear of the rifling head a bev-
eled wedge goes in, which rests beneath the beveled
rear of the cutter. The bevel of the wedge is the same
as the bevel on the bottom of the cutter, ten degrees.
This beveled wedge is pushed forward by a screw,
threads for which are tapped into the rear of the
rifing head. Screwing this screw forward in the ri-
fling head results in pushing the beveled wedge farther
forward under the tail of the cutter thus raising the
cutting edge. A cut is taken in each groove of the
barrel before moving the wedge farther forward to
raise the cutter for a deeper cut. The front end of
this hook-type cutter, which comprises three-quarters
of the length of the cutter, butts against a steel
plunger within the tube which has a coil-spring in front
of it. The front end of the cutter is not finished off at
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right-angles to the top surface of the cutter in front
of the hook but is beveled back from the top at about
ten degrees. The end of the spring-backed plunger is
beveled at ten degrees in the opposite direction, so
that its included angle with its top surface is 100
degrees. This i1s done so that the front end of the
cutter is held upward against the top surface of the
rifling head. The cutter is about two inches long over
all and the rifling head six inches long. The top or
cutting edge of the hook is cut on the arc of a circle
the same as was described for the simple-type cutter.

Hook type of commercial rifling cutter and rifling head.

The cutting edge of a rifling cutter is ground and
honed to a gauge or template, so that when it is re-
sharpened or rehoned during the rifling operation its
form is not changed at any point. This cutting edge
must be kept very sharp and very smooth to do good
work, as barrel steel is tough and tends to tear, rather
than cut clean, unless the tool is perfect.

The scrape-type of rifling head leaves a better finish
in the grooves than does the hook-type but it is more
difficult to keep sharp and requires very careful hon-
ing. Its cutting action is a scrape rather than a shear-
ing cut and the shavings are extremely fine, rather
like very fine shavings cut from wood with a fine file.

The rifling head is a hollow cylinder of high-carbon
steel with a port for the cutter cut lengthwise, about
two inches long, in one side. This port is very accu-
rate in shape and size as the scrape cutter must fit it
closely with no shake whatever, as this cutter cuts in
both directions while traveling through the barrel.
This rifling head is about six inches long and is in-
ternally threaded at both ends, a thread at one end for
attaching the pull-tube, which also carries a supply of
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oil to the cutter, and a fine thread at the opposite end
for the adjusting screw to raise the cutter. In the
bottom of the rifling head between the port for the
cutter, but upon the opposite side, and the fine threads
for the adjustment screw, a narrow slot is cut length-
wise of the head. This is for the head of a screw to
ride in which is screwed into the bottom of the adjust-
ing wedge.

The cutter body is a very exact fit in the port in the
rifling head and the bottom of the cutter body is ground
on a taper of about ten degrees from one end to the
other. The face of this taper is at an exact right-angle
to the sides of the cutter body. The cutting edge of
scraper on top of the cutter body is not at right-
angles to the sides of the cutter body and rifling head
but extends across the top of the cutter body at a
forty-five degree angle to give as much shearing effect
to the scrape as possible. This scraper is at the central
point of the cutter body and the body of the cutter
is cut away at each side of the scraper to give chip
space., The actual edge that does the scraping is an
included angle of eighty degrees, the sides sloping
down and away from the edge equally in both direc-
tions to the top of the cutter body. This scraping
edge also has the contour of the arc of the circle the
diameter of which is that of the groove diameter of
the barrel. This edge must be ground and honed to a
template so that its shape will be true and will remain
so. The template is cut from thin sheet-steel.

The wedge which raises the cutter in its slot in the
rifling head has a circular contour on the bottom to fit
the contour of the inside of the rifling head upon the
bottom. The top of this wedge is ground off on a
ten-degree taper to match that upon the bottom of the
cutter body. The thickness of this wedge is such that
its thin end extends slightly beyond the thick end of
the cutter body, which is toward the end of the rifling
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head to which the pull-rod is attached. This thin end
of the tapered wedge is ground square on the end and
this square end buits against a square-ended plug,
backed by a spring, which spring is in turn backed by
the end of the pull-rod inside the rifling head. In the
bottom of the wedge a hole is drilled and tapped for a
small screw, the head of which closely fits the slot cut
in the bottom of the rifling head. This screw prevents
the wedge from turning and should be hardened to
prevent undue wear. The adjusting screw for the
wedge has an unthreaded portion beyond the threaded
part, smaller than the threads. The end of this un-
threaded portion is ground square and butts against
the large end of the adjusting wedge. As this adjusting
screw is screwed forward in the rifling head it moves
the tapered wedge forward under the cutter, raising it
as necessary.,

Now that we have the rifling heads and cutters made,
the next thing is a rifling machine to use them. These
are of several types, from the regular factory rifling
machine to the lathe and the various types of hand-
rifling machines, usually called a rifling bench.

We shall consider the simplest type, the hand-rifling
machine first. In this type, the most intricate fixture
is the rifling guide, and probably one of the simplest
guides is another rifle barrel of the same twist as you
wish to use. It need not have the same number of
grooves however. A good solid clamp or preferably
a pair of clamps are bolted to a good solid bench to
hold the barrel. In line with these, and at the same
center height, a third clamp is bolted to hold one end
of the barrel that is to be used as a guide. The fourth
clamp, which is also used on the barrel being used for
a guide, must be a different type from the other, for
this clamp must hold a flanged sleeve which is clamped
tightly to the guide barrel and in this sleeve are as many
holes drilled in a line around its circumference as you
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Details of hand rifling bench, using an old rifle barrel for a guide in 1
rifling a barrel blank. Circular skerch shows detail of the indexing
fixture and method.
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desire grooves in the barrel to be rifled. A pin passes
through this last clamp at a point in line with the holes
drilled in the sleeve, so that when the guide barrel is
loosened in its clamps, the guide barrel and sleeve can
be turned, so as to bring one of the pin holes in the
sleeve in line with the pin hole through the clamp in
which the sleeve operates. This pin must fit the holes
in clamp and sleeve very closely, the sleeve must fit
closely in the clamp, and it can also be locked by hav-
ing the clamp split at one side and a clamp bolt passed
through the two sections, The flange on the sleeve is
to prevent end motion of the guide barrel.

A rod or tube long enough to pass through both the
barrel to be rifled and also the guide barrel, with some
several inches to spare, is attached to the rifling head.
This rod or tube must have a guide block upon it to
ride in the grooves of the guide barrel to cause the
rifling cutter to turn. The simplest way to make this
is to place the rod inside the guide barrel, packed with
waste at a point four or five inches below the muzzle.
Fastening the barrcl muzzle-up, heat the barrel and
the rod from the muzzle down to the packing point,
with a torch until it is pretty hot and, making sure
that the rod is central in the bore, pour in melted
nickel-babbit around the rod until the barrel is full
to the muzzle, After it has cooled, withdraw it partly
from the barrel and shave off the outer end, where it
overflowed the muzzle. Now, make a punch mark on
the muzzle of the barrel at one of the grooves and
mark the babbit slug on the end opposite this mark on
the barrel, so that if this guide block is removed from
the guide barrel you will get 1t back in the same posi-
tion in which it was cast. Remove the waste from the
barrel and clean the barrel out well, Reinsert the rod
and guide block in the guide barrel, then attach to the
rear end of the rod a sturdy cross-handle, mounted on
the rod on ball-bearings.
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The rod, with the guide in place in the guide barrel
near the end closest to the barrel to be rifled, should
be long enough so that the rifling cutter clears by an
inch or more the opposite end of the barrel to be rifled.
With the clamps all locked and the rifling cutter in
position in the head, the rifling cutter is now drawn
through the barrel to be rifled, making the first cut.
The cutter is then dropped down, or, if it is the
shimmed-up type of hook cutter, it is removed from
the rifling head and the head is pushed back through
the barrel. The cutter is replaced and the clamps on
the guide barrel are loosened then the index pin is
withdrawn and the guide barrel revolved in the clamps
to the next pin hole, the pin is replaced, the clamps
are tightened and the cutter is again drawn through
the barrel to make a cut for the second groove. This
process is repeated with the same cutter setting until
one cut has been made in each groove. The cutter is
then raised and a second cut is made in the first
groove, and all this is repeated until the grooves are
all cut to the proper depth. The guide barrel must be
kept well oiled on the inside and the barrel being
rifled must be flooded with cutting oil, either lard-oil
or black surphur oil compound. This cutting oil
should be fed into the barrel under pressure so that it
will wash out the chips and for this reason it is better
to use a tube for a pull-rod, as the oil line from the
pump can be attached to the end of the tube opposite
the rifling head and the oil can be pumped into the
barrel by this method by having oil outlet holes drilled
in the rifling head. An automobile oil pump driven by
a small electric motor can be used, or the oil can be
forced through the barrel by air pressure, if you have
a compressor. As the oil leaves the barrel it is screened
to remove chips and Is returned to the sump from
which it is pumped.

The next step in improvement over using another



Plate VI

Circular grinding of a chambering reamer in the lathe, using a Dumore electric
toal post grinder and an adjustable il center.  Aflter a chambering reamer s
Huted and the clearance 1s ground on it. the rcamer is hardened while still
0127 1o 0157 oversize. It 15 then replaced in the lathe and with the lathe
centers in line the pilot of the reamer is ground to size. using the electric tool
post grinder.  The ailstock is then set over to bring the slight taper of the
neck portion of the reamer parallel to the center line of the lathe. This portion
of the reamer is then ground to size. The tailstock is then set over the addi-
tional amount to bring the body portion of the reamer parallel to the lathe
center line and this portion is then ground to size.  Instead of offsetting the
tailstock center an adjustable tail center, as shown above, can be used.
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barrel for a guide is a steel shaft, grooved on the out-
side with spiral grooves and run through an indexing
fixture held in a clamp. The barrel to be rifled is held
in a clamp fixture on a bench, just as the barrel was
held by the first method described, and the spiral cut
shaft is held in two clamps, in line with the barrel] to
be rifled. One of these clamps, or more properly
guides for the spiral shaft, is plain and while the shaft
must be a close fit in it, it must not bind, for it passes
through it with a twisting slide. The second fixture
for this spiral guide is the indexing fixture, which has
as many pin holes, equally spaced around its circum-
ference, as you desire grooves in the barrel. A rather
heavy pin fits tightly in these holes, one pin being
used and all holes being the same size, as this pin passes
through the fixture rim and engages the spiral groove
in the shaft. A ball-bearing cross-handle is fitted to the
end of the spiral shaft, so that it may be moved back
and forth and, of course, on the opposite end of the
spiral shaft from that to which this handle is attached,
the tube connected to the rifling head is attached. A
single groove is all that is necessary to be cut in the
guide shaft. If this spiral guide shaft is made too small
in diameter, it will not move as freely or last as long
as a shaft of larger diameter, To cut down the weight
incident to a larger diameter shaft, a fairly heavy-
walled steel tubing may be used for this purpose. In
large cities, jobbing machine shops may be found that
have lathes with a spiral attachment on them and if
they have the proper gears with this spiral attachment
to cut long spirals, the guide shaft may be machined
in one of these lathes. If it is not possible to find a
lathe with this equipment, this spiral groove may be
cut in the guide shaft with a milling machine which
is equipped with a spiral-cutting setup. Tt will require
a milling machine of pretty good size, in order to have
a table long enough and with enough travel to cut this
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A shows simple type of scrape rifling cutter, showing how adjustment is made with a tapered raising wedge, held from

murning by a set screw screwed into the bottom of the tapered wedge and riding in a close fitting groove in the bottom

of the rifling head. Bottom sketch B shows method of rifling a barrel blank in a hand rifling bench by using a grooved
stcel shaft for a rifling guide.
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long spiral. Each spiral will only cut grooves of one
twist, so that in rifling barrels of different twists, dif-
ferent guide shafts must be used, each with its own
twist of spiral groove,

The engine lathe of the screw-cutting type can be
used to rifle barrels and the setup is not expensive.
Some makers of engine lathes supply spiral attach-
ments for their lathes, These have a set of gears with
them and these gears, in connection with the gears
regularly supplied with the lathe, will cut almost any
required spiral. If the lathe has a large hollow spindle,
the barrel can be passed through the spindle and held
with the regular barrel chucks mounted on each end
of the spindle. The oil tube which is attached to the
rifling head can be held in a clamp fixture mounted
upon the tool rest of the lathe. This is the most satis-
- factory method and requires the least fixtures. If
however, the spindle is too small to allow the barrel
to pass through it, the rifling head may be driven by
the lathe spindle and the barrel can be held in a
clamp fixture mounted upon the tool rest. In this
case the clamp fixture holding the barrel should be
fairly long and heavy, so that it may grip the barrel
at two rather widely separated points. This method
requires a longer lathe bed than the first method, as
the bed must be long enough to accommodate the bar-
rel length plus sufficient length for the rifling head
with vet enough length of tube or pull rod on the
rifling head so that it can pass clear through the barrel.

The lower priced lathes are not supplied with spiral
attachments by their manufacturers but the higher
grade lathes can be so supplied. These spiral attach-
ments usually include an indexing attachment but if
it does not, a simple one may be devised so that the
rifling cutter is started in the barrel with the spindle
in the correct position each time. An accurate pro-
tractor mounted on the spindle nose will do the trick.
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Ordinary screw cutting lathe ftted up to rifle barrels. Worm gear is
shown on lathe spindle behind barrel chuck. This gear is driven by
worm on cross shaft beneath it and through hevel gears and spur gear
meshed with spur gear on quick change gear box of lathe. Power,
either by hand or motor, is applied at rear cnd of lcad screw.
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A spiral attachment may be built for a screw cut-
ting engine lathe of the quick-chanpe gear-type with-
out much expense, outside of the labor involved, so
that barrels may be rifled upon the lathe, driving it
either by power or by hand.

To make this spiral attachment, obtain a stock worm
gear and worm, the gear being large enough so that
it may be bored out to slip over the lathe spindle nose
with a close fit. This gear is held in place with a
barrel chuck screwed tightly up against it. A bracket
is now made to fit the lathe bed, just as the tail stock
or center rest does, and on the upper part of this
bracket, which can be clamped to the lathe bed with
the clamp plate used with the center rest, a shaft is
mounted, at right-angles to the center line of the lathe,
and on this shaft the worm that mates the worm gear
on the spindle nose is mounted so that it meshes with
the worm gear. This worm shafit is long enough so
that it extends to the front of the lathe, a little past
the headstock. On this outer end of the shaft, a
standard miter or bevel gear is mounted and a second
miter or bevel gear meshes with this and is on a shaft
extending to the head end of the lathe. A bracket
for this shaft may be bolted to the side of the head-
stock. At the head or gear end of the lathe, a gear is
mounted on this shaft so that it meshes with the gear
train leading from the lathe spindle to the quick-
change gear box. This gear may have to be a special
gear, if the gears on your lathe do not happen to be
standard gears which can be purchased from some
standard gear works. It may even be necessary to use
two gears at this point to reach the lathe gear train.
The ratio of these gears, and of the worm and worm
gear, must be figured out for your particular lathe to
bring the spiral produced within reach of the gear
box gears of the lathe, so that all the common twists
in rifling may be reached by simply shifting the gears.
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In use, the belt pulleys of the lathe are disconnected
from the spindle so that the spindle turns freely and
the drive is applied at the tail end of the lead screw
of the lathe. A hand crank may be applied to the end
of the lead screw and after the half-nuts of the lathe
catriage are closed upon the lead screw, the carriage
is moved as the lead screw is turned: the lead screw
in turning operates the gears at the head of the lathe
and through the special shafts added, turns the spindle
with the worm and worm gear. If desired, a pulley
may be placed upon the end of the lead screw and a
motor can be used to drive the lead screw. Vee-
pulleys and vee-belt will make the best drive at this
point. The gears necessary for this setup should not
cost more than twelve or fifteen dollars, unless special
gears have to be made for use at the head of the lathe,
If the lathe is a small type, the cost for gears will not
run more than half the above amount. Standard gears
can be obtained from Boston Gear Works or from
Chicago Gear Works or any other company producing
what is known as standardized gears.

A good grade of cutting 0il must always be supplied
under pressure to the barrel being rifled, to lengthen
the life of the rifling cutter, to make a smoother cut
and to keep the barrel clean of chips.

Forms of rifling of widely divergent types have been
experimented with in years past, but rifling has finally
settled down to two main forms, one in which lands
and grooves are of equal width and the second in which
the grooves are wide and the lands are narrow. These
two types seem to give equally good results, although
the groove and land of equal width are usually pre-
ferred for the jacketed bullet. Grooves in barrels to
use lead bullets are often deeper than those in barrels
for jacketed bullets, with the exception of the .22
caliber, although all manufacturers do not follow this
practice,
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Grooves should not be deeper than is necessary to
zrip the bullet well, as extremely deep grooves lead
to rapid throat erosion and sometimes to fins upon the
base of bullets which act as rudders and give the bullet
an erratic flight. It is a good plan to follow the prac-
tices of some of our best rifle manufacturers, but this

Various types of rifling. A Charles Newton’s segmental type, 5 grooves.

B Newton's parabolic type, 5 grooves. C Harry Pope’s 8§ groove rifling.

D standard type 4 groove. E standard type 5 groove. F standard type
6 groove rifling.

does not mean that it is useless to experiment, for who
knows what you may develop.

In the work of relining barrels, the original barrel
is bored out by a drill with a pilot to fit the original
bore as previously described, the drill being started
at the chamber end of the old barrel so that it will be
well centered. The barrel is then reamed with a barrel
reamer to bring it to the size of the tube to be inserted
in it. These tubes come in two sizes, 14" and 34" and
are already rifled, although some barrel reliners prefer
to insert an unrifled tube in the old barrel and rifle it
after it is in place.

Split brass bushings, tapered on the outside, are
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supplied with the relining tubes. These slip over the
outside of the tube at each end and the ends of the
old barrel must be reamed out with a reamer of the
same taper as these bushings. These reamers have a
pilot which fits the reamed barrel and thus the hush-
ings center the liner in the barrel.

Three groove drill of high spced steel, with straight grooves, to bore
out old barrels for relining.

The barrel to be relined is placed on a soldering
stand, while gas jets play upon it, along its full length,
from each side. When it reaches the proper heat it is
tinned all over, inside, with a stiff wire brush or with
a special copper tool supplied with grooves to hold the
solder., If the brush is used, it is dipped into and
saturated with regular tinners solder and the barrel is
tinned by running the tool or brush through the barrel.

Standard commercial three groove twist drill, with pilot ground on it,
to drill out old barrels for relining.

The liner has its ends plugged with wood plugs and
is tinned on the outside. It is inserted in the barrel
and worked back and forth so that excess solder is
worked out and surfaces of both barrel and liner are
evenly tinned. The liner is left about three inches
longer than the barrel, an even amount being allowed
to extend from each end of the barrel.

The split brass bushings are tinned all over, then
placed around the tube and tapped into the taper
reamed [or them at each end of the barrel.

Set the barrel upright while cooling. After it is
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cold, hang it up with a wire and strike it with a small
hammer. If the job is well soldered, it will ring, If
it does not ring, the liner will have to be removed and
the soldering operation repeated until it does ring,
showing a good tight job.

b
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Details of relining old barrels. A shows steps in boring out old barrel,

the rclining tube and the assembly of same. B is gas burners and

barrel rest necessary for soldcring liner in barrel. C is the two types

of tinning tools for coating inside of old barrel and D is spring clamp
for holding barrel on stand.

After the liner is cut off flush with each end of the
barrel and fitted to the action, the exlractor cut is
made, the liner is then chambered for the cartridge
and the muzzle end is finished with a countersink
equipped with a pilot fitting the bore.

In rifling a barrel or a reliner tube, the rifling cutter
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sets up a small burr along the edges of the grooves and
these must be removed by lapping. Insert a grooved
lapping rod in the barrel after wrapping about two of
the lower grooves with string, the rod being inserted
from the breech end of the barrel and stopped just a
little short of the muzzle. The barrel is stood or rather
held upright in a vise, muzzle-up, and in the case of a
new barrel, is heated so that the lead casts a full lap.
If it is heated to just a light straw color, it will be
sufficient and the heating is done only for the length of
the lap at the muzzle, about two inches. The melted
lead is poured into the muzzle and is just allowed to
come flush with it. As soon as the lead cools, which
it does very quickly, the lap is pushed out of the muz-
zle just a short distance and examined to see that it is
perfect. If it shows an overflow at the muzzle this is
trimmed off with a sharp knife. Do not allow the lap
to come entirely out of the barrel at any time until
the lapping work 1s [inished.

Give the lap a coating of light oil and withdraw it
to the breech end of the barrcl, allowing it to extend
slightly from this end, so that the string may be re-
moved and the lap coated with a fine grade of optical
emery. While the lap is at the rear end of the barrel,
coat the barrel from the muzzle end with oil.

The lapping rod is equipped with a ball-bearing
cross-handle at the opposite end from the lap so that
it may easily be grasped and worked back and forth
through the barrel. Stops are placed at both the
~ muzzle and breech end of the barrel so that the lap will
never be pushed or pulled entirely from the barrel.
Lap the barrel for eight or ten minutes, adding fresh
emery and oil frequently,

At the end of this time withdraw the lap from the
barrel and wash the barrel out with gasoline or solvent
and examine it to see that all burrs have been re.
moved. If further lapping is necessary, an entirely
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new lap must be cast on the rod in the barrel, as be-
fore, for the old lap cannot be reinserted.

If you desire an extra high polish, as is often given
to .22 caliber target barrels, the barrel can be polished
with rouge and olive-oil after the lapping operation.
Leather washers about two or three-thousandths of an
inch larger than the groove diameter of the barrel are
placed upon a polishing-rod with ball-bearing cross-
handle, these leather washers being separated from
each other with small brass washers and retained in
place by a brass nut on the end, which is made bore
diameter, During the polishing operation, this nut
can be tightened a little from time to time, to swell the
leather washers slightly. The polishing operation may
be kept up for an hour or more.

In casting a lap in a relined barrel in which an un-
rifled tube has been inserted and later rifled, the barrel
cannot be heated as hot as the one-piece barrel, or the
solder holding the tube in place will be melted, there-
fore keep temperatures to not much over 250 degrees.

Lathe spindle, showing barrel chucks at cach end.



Chapter 5

REBORING AND RECIHHAMBERING
OLD RIFLES

Rifles with worn-out barrels may have the barrel
recut to a larger caliber and rechambered for a cartridge
that the action will handle, For instance, the .25-20
Winchester repeater, model 1892 may be recut to .32-20.
The .25-35 model 1894 Winchester can be recut to
.30-30 or .32 special. The Savage model 1899 in the
.22 Hi-power may be recut ,25-35, etc. Single-shot
rifle barrels may, of course be recut to any larger
caliber, as it makes no difference to the action in this
case whether a cartridge is long or short.

There is often a difference in the pitch of rifling
between cartridges of different calibers, so in recutting
these old barrels to larger calibers be careful not to use
a twist that is too slow. A little faster twist won’t
make much difference, in fact may make bullets that
are slightly out of balance travel a little truer, but
slowing down the twist will result in poor accuracy
and keyholing of bullets unless a light, short bullet is
used. For instance, the .22 Hi-power barrels are rifled
with one turn in 14" for the Savage .22 Hi-power
cartridge, while the .25-35 barrels are rifled with one
turn in 8", so if a .22 Hi-power barrel is recut to .25-35
caliber and the twist left the one turn in 14” the bar-
rel would not handle the 117 grain or the 100 grain

bullet with much accuracy, It might do fairly well
06
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with the 87 grain bullet loaded to its highest per-
missible velocity and it would probably handle the 60
grain very well. Therefore, in recutting old barrels
it is not possible to use the old barrel itself for a rifling
guide unless the twist of the old barrel and the required
twist for the new cartridge are the same or very nearly
so. Twao instances of this are the .38-40 being recut to
A44-40—the twist in this case is the same, one turn in
36 inches,—and in recutting the .30-30 to .32 Win-
chester Special. The twist of the .30-30 is one turn
in 12 inches while that used for the .32 Special is one
turn in 16 inches. Cutting the barrel for the .32 Spe-
cial with a twist of one turn in 12 inches will not mat-
ter much, as the increase in twist in this case will not
raise breech pressures to any great extent.

The recutting of the barrels for the above cartridges,
using the twist of the original barrel, is mentioned be-
cause this requires a minimum of equipment, the origi-
nal barrel being used as the rifling guide while it is
being recut. To do this, the old barrel must have a
fair amount of rifling left in it. A lead slug is cast in
the barrel, about 4” long, on a rod of steel, as is de-
scribed in the chapter on cleaning and lapping barrels,
and the oil and emery are used to Iap the barrel first,
so that it runs even for size, with no very tight or very
loose places within it, The barrel is then thoroughly
washed out with gasoline and cleaned, after which a
new slug of nickel-babbitt, 6" in length, is cast upon
a heavy steel rod of a diameter that will just enter the
bore easily., Two inches of one end of this rod is
turned down to a smaller diameter. In the case of
recutting a .30-30 to .32 Special caliber the rod would
be turned down to 14" diameter for 2”. This section
is then filed square and the edges notched at four or
five places with a three-square file. This rod is in-
serted from the breech of the barrel, with a piece of
cotton waste or string wound on the rod at the point
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where the squared portion joins the round portion of
the rod. This squared portion is stopped with its end
4" below the muzzle and, with the barrel set muzzle-up,
the last 6” of the barrel is warmed with a torch until
it is about ready to change color, whereupon the melted
babbitt is poured steadily into the muzzle until the bore
is filled for the last 6”. As soon as the babbitt cools,
the cast is pushed a short distance out of the muzzle
so that any overflow may be cut off. It is then with-
drawn slowly through the barrel, to see that it slides
through all right and is not too loose.

The old rifling grooves appear as ridges on the cast
and in one of these ridges a slot is cut, the full width
of the ridge and 134" to 2" long, following the angle of
the ridge exactly and not quite going clear through the
cast, leaving about !4,” thickness at the bottom of
the slot. A rifling cutter of the hook type is then
made to fit this slot very closely and of a depth so that
when it is on the bottom of the slot the edge of the
cutter just comes flush with the top of the ridge in
which it sets, This cutter may be ground to shape
from a piece of high-speed steel, such as a lathe cutting
bit or it may even be made from a large flat file by
heating the file red-hot and burying it in slaked lime
to cool, after which it is soft and may be sawed and
filed to shape. Ieave pleniy of chip room in front of
the culling edge by filing or grinding out a space half
an inch long and a little over half the depth of the
cutter at this point. If the cutter is made from a
file, it is heated red-hot after being shaped and is
quenched in water to harden, after which the edge is
honed with very fine oil stones. If the cutter is of
high-speed steel, ground to shape, no hardening will he
required, merely the honing to give it a smooth, very
sharp edge.

A hole is drilled through the bottom of the cutter
slot, so that a small punch or nail may be used to push
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the cutter up out of its slot. The cutter is set in the
slot with the hook pointing backwards and the rod is
mserted into the barrel from the breech, with the cast
carrying the rifling head and cutter going in last. A
cross-handle, equipped with a ball-bearing center, has
the center drilled and tapped so that the end of the
rod opposite the rifling head can be threaded to screw
into this ball-bearing center of the cross-handle. Prob-
ably the easiest way to make this ball-bearing center
cross-handle is to get a ball-bearing bicycle hub or
pedal and anneal one end of the shaft by heating to a
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A simple design of hook type rifling cutter, using shims to raisc the
cutter. This is the type which can be made by the individual for use
in rerifling old barrels.

red-heat and burying in slaked lime, after which it
may be drilled and tapped. If it is not hardened this
will not be necessary. Two pieces of hardwood are
clamped together and a hole is drilled through them
where they meet, just the size of the outer case of the
hall-bearing hub or pedal. These two pieces are bolted
together at right-angles to the hole drilled through
them. A little is planed off the edges of these pieces
whete they meet each other so that when they are
placed around the hub or pedal and the bolts drawn up
they will clamp tightly upon it. The ends of these
wood pieces can be shaped-up into handles with a draw
knife.

After this ball-bearing cross-handle is screwed onto
the end of the rod projecting from the muzzle, the
rifling head is carefully started into the breech end of
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the barrel so that the ridges upon it enter the grooves in
ithe barrel. The barrel is clamped tightly in a vise and
the rod, carrying the cutter, is drawn steadily and
slowly through the barrel and out the muzzle. The
barrel is cleaned out and a punch is used to push the
cutter out of its slot, and both cutter and slot are
thoroughly cleaned. Remove the rod from the handle
and put the rod through the barrel from the breech
again and attach it to the handle at the muzzle. Start
the rifling head into the grooves again, but with the
cutter in another groove, and draw the cutter through
the barrel a second time. Each time the cutter is
passed through the barrel, examine the edge of it and
hone it if necessary. After the cutter has passed once
through each groove, place a shim of very thin paper
beneath it in its slot and, after oiling the barrel with
lard-oil, draw the cutter through each groove in turn
again, oiling the harrel each time after it has been
cleaned out following the passage of the cutter. The
cutter may be run through each groove more than
once if it will continue to cut without the addition of
another shim but be sure and run it through each groove
the same number of limes. After all the grooves have
been recut with one shim under the cutter, the babbitt
rifling head will be loose in the barrel and must be
melted off the rod, then a new slug of babbitt cast on
the rod as before and a slot cut in it for the rifling
cutter.

After the grooves have all heen cut to within .001”
of the proper depth for the new cartridge, the groove-
diameter of the barrel will be .002” less than is used
for the cartridge in question. The barrel can be meas-
ured with a soft lead slug and an outside micrometer
or it may be measured directly with an inside microm-
eter of a size from .2” to 1” as sold by both L. S. Star-
rett Co. and Brown & Sharpe, price $14.00.

The bore of the barrel must now be increased for the



Plate VII

Chambering a rifle barrel by hand.

In wsing the hnishing chambering reamer by hand, the barrel s

mounted vertically in the vise, as shown, and both hands exert an cqual

pressure in turning the reamer wrench,  This helps w keep the rcamer
rutinittg true, cutting eqgually on all sides.
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new cartridge and for this purpose rcamers of left-
hand spiral with right-hand cut are used. These
reamers are used in sets of three, are equipped with
pilots and are drawn through the barrel by a rod at-
tached to the pilot end of the reamer. The first two
reamers each remove .005” and the third reamer re-
moves .002”. In the case of recutting a .30-30 to .32
Special caliber these three reamers will remove just
the right amount, leaving the bore .001” small. Lard-
oil is supplied in quantity during this reaming opera-
tion, being poured in from the muzzle end of the barrel
as the reamers are drawn through from the breech. As
vou are facing the front end of the barrel reamer turn
it to the left, which gives the reamer a right hand
rotation as yvou draw it through the barrel.

After the reaming is completed, the wire-edges or
burrs left by the reamers are removed with a stiff bronze
brush like the Parker brushes, aiter which a lead slug
~1s cast on a rod in the barrel and the barrel is lapped
with emery and oil until the bore is brought to size.

The regular chambering reamers are used to cham-
ber the barrel for the new cartridge.

In recutting a barrel for a cartridge requiring a dif-
ferent twist, such as recutting a .25-20 Repeater barrel
to .32-20, there are the two ways of obtaining the
desired twist with a hand rifling bench. One way is
to obtain a barrel with the desired twist, in this case
one turn in 20", and mounting this on a heavy bench
in line with the barrel in which the rifling is to be cut.
It does not matter what diameter the bore of this guide
barrel is, nor does it matter how many grooves it has.
The rifling head is made of steel in this case and has
the pull rod on one end as before, and from the rear
end of the rifling head a rod extends through the guide-
barrel, and upon this rod a length of nickel-babbitt is
cast within the guide barrel. This guide barrel is
kept well oiled with machine oil and the ball-bearing
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cross-handle is attached on the end of the pull-rod
beyond the muzzle of the barrel being rifled, as be-
fore.

The babbitt guide block in the second barrel runs
always in the same grooves, and either the guide barrel
or the barrel being recut is turned to give the position
for each groove being cut. |

The second way of rifling the barrel is to have a
shaft with a single groove milled upon its surface by
a milling machine with a spiral attachment, the groove
having the proper twist, in this case one complete turn
in 20", to produce the correct twist of rifling. This
shaft passes through two blocks, with close fitting
smooth bearings, fastened to a heavy bench in line
with the clamp blocks holding the barrel being rifled.
In one of these blocks holding the shait with the spiral
groove upon it is a pin passing through the block and
bearing and entering the groove in the shaft, which it
fits closely. Only one pin is used but there as as many
holes for it, equally distant from each other around
the circumierence of the bearing, as you desire grooves
in the barrel being rifled.

In connection with this groove business is an argu-
ment as to just how many grooves, and whether of an
even or odd number, a rifle barrel should bhave. Win-
chester and Remington contend that six grooves give
the best results, Springfield armory claims they do
just as well with four grooves and Savage joins them
in this to some exient. The British government says
five grooves are the thing, which is the reason our
1917 model adapted from the British Enfield has five
grooves. (Charles Newton was also an exponent of
five grooves, while Eric Johnson turns out eight-
groove barrels and other barrel makers make five and
seven-groove barrels. This argument has never been
settled, as barrels with all these different numbers of
grooves have shot well, but the contenders for the add
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number of grooves really have what looks like the
basis for a good argument, as they say that with an
odd number of grooves the part of the rifling head di-
rectly under the rifling cutter is supported with the
solid steel of the bore, as in odd-number grooved bar-
rels the grooves are not opposite to each other, while
in barrels with an even number of grooves the rifling
head has a groove beneath the part directly under the
cutter and, of course, this groove can give the rifling

Odd versus even number of grooves. Showing how rifling head,

directly beneath cutter, is unsupporied in rifling an even number of

grooves while, in rifling an odd number, the solid portion of the

barrel, the lands, support the rifling head by being directly beneath
th: cuticr.

head no support, therefore the odd-groove fans say
this allows the head to spring at this point. So you
can now experiment with both to your heart’s content
and examine the results for your own satisfaction.
In recutting barrels in which the twist of rifling is to
be changed, the barrels are first rebored to their new
bore diameter before being rifled. The bore diameter
of the .25-20 is .250” while the bore diameter required
for the .32-20 is .305”. A three or four-groove twist
drill with a pilot on it may be used to rough-bore the
barrel to a diameter of .292”, or a spear-type drill,
as was described for drilling out barrels to be relined,
may be made of high-speed steel and used to rough-—-
bore the barrel. Following the rough-boring, which
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is done in the lathe, the three spiral-type bore reamers
with pilots are used, being drawn through the barrel
with the pull rod attached to the pilot end. The first
two each remove .005” and the third removes .002”,
The barrel revolves in-the lathe spindle while the pull
rod of the reamers is held in a clamp bolted upon the
tool-rest slide of the lathe. Plenty of lard-oil is used
in these drilling and reaming operations, supplied un-
der pressure by a small pump. The draw rod is really
a tube with outlet holes drilled at three points around
its circumference just ahead of the reamer pilot. The
line from the oil-pump connects to the rear end of
the tube back of the clamp on the tool rest of the lathe.

After the bore is reamed it is lapped with a lead slug
cast on a rod, to remove tool marks and raise the bore
the last .001” to size. Emery of a fine grade in a light
oil is used upon the lap.

Now that the barrel is ready to be rifled, it is placed
in the two clamps upon the rifling bench so that it lines
up with the guide barrel or guide bar, whichever is
used, in its two clamps or bearings upon the rifling
bench. The rifling head is of steel and is a close fit
within the bore. It may be made with a simple slot,
straight with, not angular to the axis of the rifling
head, in which slot the cutter sets and is raised with
paper shims as was described for the babbitt rifling
head, or it may be the more complicated type with a
wedge beneath it to raise it as is described in the de-
scription of rifling head types. Whichever type is
used the rifling process is the same, the rifling cutter
is drawn through the bore, then without changing the
setting the index is changed to bring the position of
the next groove beneath the cutter and a cut is made
in this groove and then in the third groove, etc., until
all grooves have been started with the cutter at-the
same height setting. The cutter is then raised and
the second cut is begun and carried through each groove
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again, before the setting is changed. This is repeated
until all grooves are cut to proper and equal depth.
The barrel may be left without lapping the grooves if
they are sufficiently smooth, or the grooves may be
left .001” to 002" undersize and the lead lap cast upon
-a rod in the bare used with emery and oail to lap the
barrel after the rifling process. The lapping process is
usually necessary to remove the wire-edge from the
edge of the lands that is left by the rifling cutter, but

Clamp block, mounted in tool rest on compound slide of lathe, to hold
ail tubing shanks of barrel drills or rifling heads.

this may be done without deepening the grooves if the
finest grade of emery is used. Before doing the lap-
ping, scrub the barrel thoroughly with a Parker bronze
bristle brush which will remove most of this wire-edge
from the lands, Grooves for the .32-20 are cut .003”
deep.

As the rifling cutter comes out of the muzzle each
time in rifling a barrel it leaves the muzzle slightly
bell-mouthed, so the barrel must be faced off in the
lathe to remove thiﬁa-’t/vell-muuth. This may be avoided
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if the muzzle is faced off smooth and square at first
and a piece of steel sweated to it, which is later drilled
and reamed to bore size before the barrel is rifled
so that it becomes a continuation of the rifle bore.
After the barrel is rifled this sweated-on piece is re-
moved which does away with the bell-mouth on the
bore.

The .22 rim-fire barrel may be rebored to .25 rim-
fire by the reboring process in single-shot rifles such
as the Stevens #4414 Tdeal or the single-shot Win-
chester. The barrel is rough bored, then reamed and
lapped to a bore diameter of .250”". The Stevens com-
pany cuts the grooves for these .25 rim-fire barrels
only .002” to .0025” deep, using six grooves. Winches-
ter barrels were grooved .0025” to .003"” deep for the
.25 rim-fire, Grooves may be made two and one-half
to three times the width of the lands, which is the usual
practice for jacketed bhullets, or the grooves may be
cut very wide and the lands left quite narrow as shown
in the illustration of Pope rifling, used for lead bullets.

In changing the .22 rim-fire to the .25 rim-fire, the
position of the firing-pin nose must he changed in the
breech-block, so that it strikes in the proper place for
the larger-headed .25 rim-fire cartridge. The old firing-
pin hole in the breech-block is filled up by drilling it
out with a %,"” drill and tapping it 14" x 32-threads
per inch and screwing in a piece of 14" drill-rod
threaded 32 threads per inch. Either a new firing-pin
is made with the nose in the proper place to strike
just within the rim of the .25 rim-fire cartridge, or if
the body of the old firing-pin is large enough, the nose
is cut off and the body is drilled, a piece of drill-rod
is screwed in so that it bottoms in the hole and is then
shaped up for the firing-pin nose in the new location,

In marking the location for the hole in the hreech-
block for the .25 rim-fire pin, the plug is put into the
breech-block and the face finished off. It is then as-
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sembled in the rifle and a piece of rod closely fitting
the bore and pointed, centrally on the end, is passed
down the barrel from the muzzle and a small mark is
made on the breech face by tapping the outer end of
the rod. This will locate the center of the bore on the
breech face, and the distance from this to the proper
place to strike the rim of the .25 cartridge may then
be measured on the breech face and the hole for the
firing-pin nose drilled in the face of the breech-block.

The extractor must be cut out to handle the larger
cartridge, and this can be done with the chambering
reamer, The extractor is put in place in the barrel
either by sweating it into its slot and the barrel re-
chambered for the .25 cartridge while it i3 out of the
action or the barrel may he screwed into the action,
the extractor put in place on its pin and swung into its
slot in the barrel and wedged there with a piece of steel
or hardwood extending back to the rear end of the re-
ceiver. The barrel is then rechambered while in place
in the action.

The recess in the end of the barrel and in the ex-
tractor for the cartridge rim can be cut on the lathe,
with the extractor sweated in place in its slot in the
barrel, while the barrel is out of the action or it may
be cut with a face reamer, like an end-mill, with a
pilot riding on the lands of the bore, while the barrel
is in place in the action with the extractor held in its
slot with a wedge.

Head-space in a rifle for rimmed cartridges is the
distance from the face of the breech-block, in the closed
positions, to the bottom of the recess cut in the end
of the barrel for the cartridge rim. Head-space is im-
portant, for if it is excessive so that the cartridge is
not held forward to its proper place in the chamber
upon the moment of firing, the cartridge case backs
up until its head contacts the face of the breech-block,
which stops it and, as the chamber in the barrel tapers
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in form, as the cartridge backs up, its walls are not
supported by the chamber walls, When this happens,
especially if a cartridge case is not exactly the proper
anneal, the head blows off from the body of the case,
allowing the gas to come back into the action, wreck-
ing it and often injuring the shooter badly.

The required amount of head-space for a rimmed car-
tridge is easily measured, as the thickness of the rim
of the cartridges to be used can be measured with a
micrometer in thousandths or ten-thousandths of an
inch. As there is some difference in thickness of car-
tridge rims between different manufacturers, several
different brands should be measured for rim-thickness
and as there will also be some vatriation in rim thick-
ness among cartridges of the same caliber made by the
same manufacturer, due to being turned out in different
dies, several cartridges of each brand should be meas-
ured. The amount of head-space required will be the
measurement of the thickest rim found on any of the
cartridges, although the variation between the thickest
rim and the thinnest one should not be over .005” for
best results and not over .008” in the interests of safety.

Head-space in a chamber for rimless cartridges (with
the exception of the magnum cases, which have a belt
raised around the case just ahead of the extractor
groove which acts as the rim does in a rimmed case to
determine head-space) is the distance from the shoulder
slope in the chamber to the face of the breech-block or
bolt. As you can readily see, this is an extremely
difficult measurement to take., Rifle factories use steel
gauges, hardened and ground to the measurement of
maximum and minimum cartridges, to test rifle cham-
bers with., These gauges are not available for sale
except in caliber .30°06 in which caliber they can be
purchased from L. E. Wilson of Wilson Bros., Cash-
mere, Washington, for $4.50 each. The average gun-
smith must rely on new, maximum and minimum cat-
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tridges for his gauges in chambering barrels and, in
using the chambering reamer, cuts the chamber until
the action will close easily on the minimum case but
requires a little force to close it on the maximum case.
To pick out these cartridges, a rifle in good condition,
preferably new, that turns out fired cases with next to
no expansion showing upon them, is the best medium
to use. A number of unfired cartridges are run through
this rifle to pick the cases desired, being placed in the
chamber one at a time, with a piece of steel shim stock
laid on the head of the case and the bolt closed upon
it. The maximum case, of course, is the one which will
only accept the thinnest shim, or none at all, and allow
the action to be closed. The minimum case being the
one that will accept the most shim stock upon its head
and allow the bolt ta close., This steel shim stock can
be supplied in ribbon shape at 34¢ per foot by the L. S.
Starrett Co., or from automobile parts companies.

In cutting the chamber it is cut with the roughing
reamer and then with the finishing reamer, to a length
which you know is less than the required length, while
the barrel is out of the action. The barrel is then
assembled in the receiver and the finishing reamer run
in a little distance, withdrawn, and the chamber thor-
oughly cleaned. The bolt is then placed in the action,
the minimum case placed in the chamber and the bolt
is closed'upon it. If the bolt encounters any resistance
in closing, .the chamber is not deep enough so the car-
tridge and bolt are removed, the chamber is cut a little
deeper and tried again. This is continued until the
action closes upon the minimum cartridge. Thereafter
the maximum cartridge is used as a gauge and the
chambering continued until the bolt will close upon it,
but requires an effort to close it. The burnishing
reamer is then used until the bolt just closes on the
maximum case without effort. In case the gauges are
used, the maximum gauge is a “no go” gauge and the
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bolt must not close upon it but must close with no
effort upon the minimum gauge. Head space is im-
portant, respect o,

Old rifles with worn-out keavy barrels can be ren-
ovated by relining the barrels with other rifle barrels,
the original barrel, or a still heavier, old, worthless
barrel picked up for the purpose, being used for a
jacket. In one case of this kind the model 67 Win-
chester single-shot barrel was used. The action used
was a 34415 Stevens Ideal. An old heavy barrel was
picked up and was drilled out with a 944" drill having
a pilot ground upon it to follow the original bore of
the old barrel. A 14" steel rod was carefully welded
to the shank of the drill, using a jig set-up to make
sure the rod and the drill were in alignment. The
breech end of the old barrel was then drilled out to
31" to a depth of about 6”. The 94" hole in the
old barrel was then reamed out to %" and the old
threaded end of the heavy barrel was cut off an inch,
leaving the 44" hole five inches long.

The .22 barrel was then turned down slightly in the
lathe so that it would just clear inside the heavy barrel
except at the breech and muzzle where the contacts
were tight. As the receiver in the model 67 Winchester
is a continuation of the barrel, this was cut off and the
rear end of the barrel was turned down and threaded
to fit the Stevens action, so that it screwed up tightly
against the closed breech-block, but not strained against
it. The barrel was then loosened one-eighth of a turn
and locked in this position by tightening the barrel
screw on the under side of the receiver. The outer
barrel was slipped over the liner and turned back one-
cighth turn (it being an octagonal barrel) from iis
proper position,, A mark was then put upon the outer
barrel with chalk and a chalk mark was put upon the
receiver, lining up with the mark on the outer barrel.

The outer barrel was removed and placed in a stand
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holding it horizontally over gas-jets about 4" apart.
This outer barrel was swabbed inside with soldering
acid and was placed with its muzzle tight against an
asbestos pad and clamped in the stand in that position.
The gas-jets were started and when the barrel was hot
enough it was tinned inside with solder. A special tool
was used for this purpose like those used for tinning
the inside of old barrels bored out for the regulation
relining tubes. A brass brush will do this tinning job
just as well. After the outer harrel was tinned, some
more solder was placed within it and the inner .22
barrel, still attached to the action, was started into
the outer barrel slowly and allowed to heat up as it
- was worked in with a twisting motion. This .22 barrel
was plugged in each end with asbestos before being
started into the outer barrel to prevent solder or flux
from entering its bore. When the .22 barrel was all
the way in the outer barrel, the chalk marks on the
outer barrel and the receiver were lined up and the
gas-jets turned out, allowing the barrel to cool.

The recess was cut for the head of the cartridge
with a recessing cutter, so that when the barrel was
screwed up tightly in the action the hreech-block closed
on the cartridge closely but without marring it. The
groove for the extractor was cut in the rear end of
the barrel and the job turned out to be a heavy-barrel
target rifle showing good accuracy, while the expense
was low. This model 67 Winchester retails for less
than $6.00 complete.

This same system may be used where it is desired
to retain the old original octagon barrel, by buying a
barrel blank, bored and rifled but not chambered, irom
a barrel-maker, This blank can be fitted to the action
as this .22 ha,rrel was fitted and the old octagon barrel
used as a ]a::LEL The blank may be chambered for
any cartridge desired that the blank will handle.

After high-power .25 and .30 caliber barrels are too
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badly worn or pitted to perform well, they may be
recut by the amateur to use a larger jacketed bullet,
just as the lead-bullet barrels used to be recut when
worn, The .25 calibers may be rccut to use a .256 or
6.5 m/m bullet and the .30 calibers can be recut to use
a 303 British or an 8 m/m bullet. A .270 Winchester
can be recut to use 7 m/m hullet, etc.

As an example we shall recut a .30 caliber, the model
06, to use .303 British bullets of .3125” diameter. The
first thing to be done, alter removing the barrel from
the receiver, is to clean it thoroughly and scour it well
with a brass brush. Next we take a piece of 4" round
drill-rod and file two inches of its length, at one end,
square. We then gash the corners of this square In
four places on each corner with a three-square needle
file. These gashes need not be very deep, about %."”
is sufficient., Just below the square portion we wrap
the rod with tow or string so that it is a tight fit in
the bore, wrapping it evenly so that it is centered as
well as possible in the bore. This rod is inserted into
the barrel from the brecch and pushed to within 4 of
the muzzle. The barrel is set muzzle-up in a vise and
heated for 6” back from the muzzle with a torch, but
not hot enough to make it change color. Melted nickel-
babbitt is poured into the muzzle in a steady stream
until the last 6” of the barrel is full, level with the
muzzle. When this babbitt cast has cooled, it is pushed
forward out of the barrel and the overflow (at the
extreme muzzle into the countersunk portion of the
barrel muzzle) is trimmed off with a sharp knife. We
now have a cast 6" long, 2’ of which is upon the rod.
We now cut a slot in one of the raised ribs of this
cast, which represents a groove in the barrel, 134"
long and the full width of the rib plus .005”, .0025"
of which extends beyond each side of the rib.. This
groove is cut at the same angle on the cast that the
rib lies, or in other words, it follows the angle of
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the rib. This cut starts about 1” from the outer end
of the cast and extends toward the rod on which the
cast was made. The slot is cut to within 24” or a
trifle less of the opposite side of the cast. A small
hole 1s drilled through the remaining lead in the bottom
of the slot, at the center, so that a punch or small nail
can be inserted through this hole to push the cutter up
and out of the slot.

The cutter to fit in this slot is ground to shape and
size from a high-speed steel lathe bhit, being ground in
length and width so that it can be inserted into the slot
without any shake and yet does not bind at any point.
A portion in the center is 14" long and is ground with
a slope toward one end. The top of this portion is
ground with a slope of 54 degrees down from the di-
rection in which this portion inclines, forming a hook
cutter, This top is ground and honed to a height that
brings its cutting edge just level with the top of the
rib in which it is sunk in the babbitt casting. In front
of this cutting edge a recess 32" long is ground 4"
deep and behind the inclined cutter portion another
recess 4" long and 74" deep is ground. These recesses
take care of the chips or cuttings. The remaining por-
tions of the cutter body at each end are ground down
on the top to .010” below the cutting edge. The cutter
portion in the center is carefully ground and honed to
the exact width of the barrel grooves, .1767”. The
cutting edge of the hook is not straight across but is
ground to fit the bottom of the barrel grooves which
is a slight radius.

A handle of hardwood, 2 thick in the center and a
foot long, is drilled through from side to side, at the
center, so that the rod on which the cast was made
is a close slide-fit in the hole. One side of this hole
in the handle is drilled out so that a ball thrust bearing,
such as are sold to slip over the shaft of small electric
motorg' with %,” shafts to convert them for vertical use,
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1s a close push fit in the hole. The hole in the thrust
bearing is bushed to 14" to fit the rod and a washer 15
placed in the bottom of the hole in the handle before
the thrust bearing is placed in the hole,

A 34,” hole is drilled through the rod 14" from the
end opposite the babbitt cast and a cotter-pin is used
in this hole with a washer beneath the pin against the
thrust bearing.

The barrel is now fixed in a horizontal position in
the bench vise and the end of the rod opposite the
babbitt casting is inserted into the barrel from the
breech and pushed forward until the end comes out of
the muzzle. The handle is now slipped onto the rod,
the side with the thrust bearing in it going on last. A
washer is slipped over the end of the rod and the
cotter-pin is inserted outside the washer.

The barrel is oiled with lard-oil from a pump oil-can,
pumped into the bore, The cutfer is seated in its slot
in the babbitt casting with the cutting edge forward
and is oiled with lard-oil and the casting is inserted
into the bore with its raised ribs in the grooves. A
mark is made at the breech, where the cutter enters, so
that we can be sure which groove it enters. The handle
of the rod is now grasped in both hands and the cutter
is drawn through the bore. As it comes out at the
muzzle we must be careful not to bend the casting,
The barrel is now cleaned by running a patch through
it and the cutter and casting are cleaned, the handle
removed from the rod and the rod again inserted
through the barrel from the breech, the barrel again
oiled in the bore and the cutter oiled. We now insert
casting into the rifling with the cutter in the next
groove and again mark the end of the barrel at this
point, place the handle on the rod and draw the cutter
through the second groove. This performance is re-
peated until the cutter has bgen drawn through each
groove In turn.

|'
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We are now ready to start over again at the first
groove, but with a shim beneath the cutter to raise it
so that it will take a full cut. A very thin paper shim
the full width and length of the cutter may be used
in the bottom of the slot or a piece of cellophane such
as is used for wrapping cigarettes, cough drops, etc.
may be used for shim stock. This cellophane is just
001”7 thick so we will use that. A piece is cut and
fitted into the slot and the cutter placed in the slot,
the rod inserted through the barrel, the bore and cutter
oiled and all marks removed from the breech of the
barrel. The cutter cast is now inserted in a groove,
the position marked on the breech again, the handle
placed upon the rod and the cutter drawn through the
barrel. The bore, the cutter and the casting are thor-
oughly cleaned and the bore and cutter again oiled and
started into the barrel again in the same groove and
pulled through the barrel. This is repeated in this
first groove until the cutter no longer cuts any more,
the second groove is then cut in the same manner, and
so on, until all grooves have been cut with the shim
under the cutter. The same number of cuts are made
in each groove. After all the grooves have been cut
with one shim under the cutter, the cast will be loose
in the bore so we melt the cast off of the rod and,
proceeding exactly as we did in making the first cast
on the rod inside the barrel, we make a new cast and
sink a groove or slot into one of the raised ribs to
receive the cutter as we did before. By measuring the
cast over the ribs with a micrometer we find out how
much we bave removed from the grooves, It should
be .001”, plus or minus an imperceptible amount, from
each groove, deepening the groove diameter .002”.

Starting with the new cast, we first run the cutter
through each groove with no shim beneath it. In
cutting the slot for the cutter in this new cast, we
were careful to cut the slot to the proper depth, so that
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the edge of the cutter was the same height as the rib
in which the slot was cut. This measurcment was
made with a micrometer with the cutter in the slot and
compared with the micrometer reading of the casting
measured over the ribs.

The shim is now placed beneath the cutter in the
slot and each groove is again given the same number
of cuts, the number being that required to free the
cutter in the tightest groove. The barrel should now
have a groove-diameter of .312” and to prove this we
start an oversize soft-lead bullet through the barrel
by gently tapping it into the breech end of the bore
with a wood stick and a hammer, after oiling the bore
with a thin gun-oil, 'We push this bullet through the
bore with a stiff square-end rod and catch it on loose-
piled rags as it falls from the muzzle. We now measure
over the raised ribs on this bullet with the micrometer
and find that the bore measures .312” in the grooves,
as it should.

We must now enlarge the bore diameter between the
grooves to a diameter of .303” so we melt the old cast
off the rod and make a new cast upon it as before.
We now cut a groove or slot in one of the grooves in
this casting as these grooves in the casting correspond
to the lands in the barrel. We make a new cutter of
high-speed steel, ground from a lathe bit, because this
cutter has a different contour on the cutting edge
from that upon the rifling cutter as the contour of
the edge of this cutter will be the arc of a circle with
a diameter of .303”, Also the width will be less than
that of the rifling cutter, the official width of the lands
being .0589” in Springfield barrels. The width of the
cutter for the lands should be a trifle wider than the
lands so that it will be sure to clean up the full width
of the land each time, so we will make it .070"” wide.

The cutter is ground and honed down until, when it
is placed in the slot with no shim beneath it, its



Plate VIII

Using a ball cutter with a bit brace to round out, or crown, the muzzle
of a rifle barrel. The special ball shaped cutter is of tungsten steel and
is turned at low :.'pl:tl.l.
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cutting edge is level with the groove in the babbitt
casting. This is ascertained by placing a thin steel
scale edgewise into the groove over the cutter. A cut
is now made over each land in the barrel, with no shim
beneath the cutter and after each cut is made a very
stiff bronze brush of the Parker type is used to scour
any burr out of the barrel. After each land has been
passed over by the cutter, a .001” shim of cellophane
is placed beneath the cutter and the first land is given
a cut, after which the bronze brush is used and the
same land is again run over by the cutter and the
bronze brush again used, this being repeated until the
cutter no longer cuts on this first land. The second
land is then cut in the same way, with the same number
of cuts, then the balance of the lands are cut, which
should increase the bore diameter of the barrel to a
diameter of .302”. This may be measured by pushing
a soft-lead slug through the bore, as was done to
measure the groove diameter. As the ribs raised by
the grooves in the barrel upon the lead slug prevent
taking a measurement of the grooves made in the lead
slug by the lands of the barrel unless these ribs on the
slug are cut away with a knife a simple way to take
this measurement is to lay two pieces of drill rod of
small size in the grooves of the slug, one in one groove
and the other in the opposite groove, and measure over
these with a micrometer, after which the diameter of
the drill rod is taken with the micrometer and the
diameter of both pieces deducted from the first meas-
urement.

As the smoothness of the cuts we have made in the
grooves and upon the lands of the barrel depend upon
how well the cutter is dressed and honed, this cutting
edge must be watched closely and will need to be
honed with a hard Arkansas stone quite often. A good
magnifying glass is used to examine the edge, which
should have a mirror-like finish. As our shims have
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been .001” thick, which is too thick for the smoothest
work, the interior of the recut barrel will not be as
smooth as we should like to have it so, as the barrel
is still tight we can lap it with a lead lap and very
fine emery powder mixed with oil.

A regular lapping rod with ball-bearing handle is
used for this work. The simplest way to make it is
to get a bicycle pedal of the ball-bearing type and make
a short nipple, drilled and tapped in one end to screw
onto the threaded end of the pedal spindle. The bicy-
cle shop can do the threading for you if you have no

Dectails of construction of steel lapping rod, to hold lead laps cast
‘upon it. A is special head for lead laps. B is special head equipped
with leather washers, used in burnishing rifle bores to a high polish.
C shows ball bearing lapping rod handle made from a bicycle pedal

“tap this size and in attaching this nipple to the pedal
shaft vou can sweat it on so that it will not unscrew.,
Clean the threads well and use a good soldering flux
on both sets of threads. Set the nipple, upright in a |
vise or hold it in a pair 8f pliers and heat it so that
the solder flows readily.® Put the solder in the nipple
and continue the heat for a minute then dump the ex-
cess solder and screw the pedal shaft in while again
applying the heat. After it has cooled drill a hole
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in the opposite end of the nipple to insert the lapping
rod. This may be threaded into the hole and pinned
with a straight pin to prevent it unscrewing. The last
three inches at the outer end of the rod are squared
and nicked on the corners as was done with the rod
on which the babbitt rifling head was cast. Two pieces
of wood bolted together on opposite sides of the pedal
in a right-angle position to the rod will supply a handle.
The rod is wrapped with tow or string below the
squared portion and inserted in the barrel from the
breech and the tip brought just level with the muzzle.
Melted lead is used for this lap casting and the barrel
should be heated for the last 3”, as it was in pouring
the babbitt rifling head, so that the shrink of the lead
cast will be held at a minimum. After the cast has
cooled, gently push it from the muzzle and carefully
examine muzzle end of the cast and measure it at the
end to see whether the rifling cutter or the land cutter
has bell-mouthed the muzzle of the barrel. This is
the usual case and as the length of barrel in this condi-
tion will be short the barrel will have to be cut off
slightly and the muzzle refinished, but do not do this
until after the lapping is completed.

In making this examination and measurement of
the lap do not push more than 1” of it out of the
muzzle, as the lap should never be entirely removed
“from the barrel or it will be necessary to cast a new
lap upon the rod. Use a sharp pocket knife to cut
down the expanded portion of the lap at the end =0
that it will slide freely down the barrel or in casting
the lap vou ¢€an stop the rod about 1" short of the
muzzle and the expanded qmrticm of the lap at the
muzzle end can then be cut off with a fine-tooth hack-
saw and the burr left on the end by the saw cut off
with a knife.

Flour of emery is mixed with sperm-oil or olive-oil
to a sirupy mixture and, with the lap withdrawn to the
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breech end of the barrel, apply the lapping compound
to the bore with an undersize bristle brush on a clean-
ing rod. A .25 caliber brush is right for the .30 caliber
barrel. Push the lap well up the barrel and pour a
little of the mixture into the breech end and then turn
the barrel muzzle-up and allow the mixture to drain
out. Push the lap about 114” out of the muzzle and
apply some of the mixture to the lap with a small
brush like a glue brush. Mark the rod so that when
the lap is just even with the muzzle, the mark can
easily be seen on the upper surface of the rod at the
breech, just even with the rear end of the barrel.
Withdraw the lap to the rear and make another mark
upon the rod when the rear end of the lap is just
entering the neck of the chamber, Watch these marks
closely while lapping the barrel so that the lap does
not pass out of the bore at either end of the barrel.

Push and pull the lap back and forth through the
barrel and if any tight spots are noticed, make three or
four short strokes back and forth at these points. After
lapping for about ten minutes, push the lap an inch
or more out of the muzzle and apply fresh lapping
mixture with the brush. The lap may be withdrawn
part way into the chamber and some lapping com-
pound applied to it at this end with a smaller brush,
such as a small camel-hair brush or @ pipe cleaner.
Reapply the lapping compound each-ten or fifteen
minutes for about an hour then apply only sperm-oil
or olive-oil to the lap and lap for about fifteen minutes
to a half hour more. This should leave the hore
pretty smooth but if it still lacks a polish to suit you
the barrel should be carefully cleaned and washed out
with gascline, a ncw lap cast upon the rod and the
barrel lapped for another hour with crocus powder and
olive-oil.

We now have the bore finished and can cut off the
enlarged muzzle portion, usually half an inch or less,
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and refinish the muzzle. This may necessitate moving
the front sight farther back on the barrel. Remove
locking pins in the sight band if any are present, ex-
tend the key slot back with a small milling cutter or
drill and file it out and make a new key and drive the
sight band back to its new position. If the band is
too tight to drive back readily, peen it all around with
a Stanley composition-face hammer, which will not mar
it but will loosen it sufficiently so that it can be driven
to its new position. If the key for the front sight band
is integral with the barrel a slot may be cut behind
it and a key inserted.

We now must enlarge the neck of the chamber, as
the larger bullet has cut down the neck clearance so
that probably the loaded case will not enter the cham-
ber fully, We make a neck reamer from an 114,"
straight hand reamer by grinding a pilot 1” long on
the front end to ride on the lands of the barrel. The
teeth behind the pilot are ground to a 45-degree angle
with the center line of the reamer, on their ends leading
down to the pilot; clearance is ground or stoned on
these beveled ends of the teeth and the teeth are honed
on their cutting edges to a slight taper, .002” in the
length of the chamber neck. Plenty of cutting oil is
used on the reamer, which is operated by hand, and it
is not forced, the weight of the reamer and reamer
wrench supplying the feed. This will cut a fairly tight
chamber neck and if it is tight enough to show signs
of high pressure on the fired cases, it may be lapped
by drilling out the primer pocket of a fired case and
threading the case for a 14" steel rod screwed into
the hole. Flour of emery or fine carborundum powder
is mixed with sperm or olive-oil to make the lapping
compound and this is applied sparingly to the neck of
the case and a tap wrench is placed upon the end of
the steel rod so that the case may be revolved back
and forth., Onlv a few turns can be made at a time
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and then new lapping compound must be applied.
Clean the chamber and the case thoroughly each time
to prevent the lapping compound getting to work on
the shoulder of the chamber.

Others calibers may be recut as has been described
for the .30’06 and in choosing reamers, or making them
to enlarge the neck portion of the chamber, allow a
minimum clearance over the diameter of the neck of
the loaded case of .003” and a maximum clearance of
0057, A 194,” will hone down nicely to handle the
.25 calibers enlarged by using the .256” diameter bul-
lets. In connection with this job do not get reckless
and try to use 130 grain and heavier bullets, as these
are too long to be handled by the ordinary .25 caliber
vifling twist. Limit your bullets in this caliber to the
100 grain, or if these are too expensive make a swage
and increase the diameter of the cheaper .25 caliber
bullets to .256".

The neck clearance of the .270 Winchester enlarged
by using the 7 m/m bullet is taken care of by an
8 m/m reamer. The 139 grain 7 m/m bullet will work
nicely here.



Chapter 6
ACTION WORK AND ALTERATIONS

Bolt-handle bending, or cutting-off and replacing the
bolt-handle at a different angle, is a job often desired
on military and other rifles but this is a job that must
be carefully done if the working parts of the bolt are
to be properly protected from the heat.

In bending a bolt-handle to a different angle, all
removable parts are stripped from the bolt and its
interior is filled with a long, narrow strip of cloth,
packed into place with a rod or narrow-bladed screw-
driver. This cloth is now thoroughly saturated with
water. The bolt is placed in a heavy vise, after the
jaws are covered with copper Lo prevent marring, then
more cloth is placed over the rear of the bolt and
pressed into the open end upon the strip that was pre-
viously packed in there. Water is kept running over
this cloth while the handle is being heated.

Heat the bolt-handle, at the point at which it is to
be bent, with a narrow flame from the acetylene torch
and keat it as quickly as possible, for the longer the
time it is heated the farther that heat will run. Have
a narrow-jawed wrench ready to be tightened on the
bolt-handle at a point beyond the heated portion, or
use a piece of heavy steel with a notch cut out of it
to fit the bolt-handle closely and, as soon as the handle
is hot enough, bend it to the position you wish. Keep
the water running over the cloths after the bending

123
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15 done and as soon as the heated portion of the bolt-
handle turns blue in color, pour water upon that until
it is cool. The holt-handle is then repolished with fine
carborundum cloth and crocus cloth,

Rifle bolt handle bending setup. Bolt packed and wrapped with wet
cloth, with water kept dripping on cloth.

In cutting off a high-rising bolt-handle to weld it
back on the bolt in a lower position, so that it may
clear low-mounted scopes, the position and shape may
be copied from the Remington, Enfield or model 70
Winchester. The bolt-handle may be sawed oll with
a high-speed steel hack-saw blade unless it happens to
be case-hardened, in which case a groove must be
ground around the bolt-handle at the place it is to be
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cut, just through the case-hardening, using a narrow
grinding wheel dressed to a vee-shape, or you may use
a %2” thick cutting-ofi wheel if you have one.

Notch ground out of bolt handle, so it will pass telescopic sight tube.

The hollow of the bolt is filled with a cloth strip
saturated with water, as in the case of bending the bolt-
handle, and the bolt must be covered with cloths with
water running upon them as before. In some cases the
bolt can be placed in a shallow pan of water, as it is
not necessary to grip the bolt in a vise as in the bending

Mcthod of cutting off a bolt handle and welding it back onto the holt
in a lower position.

operation. It may be necessary to arrange some kind
of a jig or holding device for the bolt and handle to
keep them in the position in which you wish to weld
them.,

The ideal welding method for this operation is the
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electric arc welder, as it does not spread its heat as
far as the acetylene torch does. After the weld is made
and filled in above the old surface of the bolt-handle,
the bolt-handle is dressed down at the weld and
smoothed up by grinding, filing and polishing with
carborundum and crocus cloth.

In changing over bolt actions which cock upon the
closing of the bolt to make them cock upon the opening
of the bolt, the cam of the bolt which engages the cam

Portion at rear of bolt barrel (in white) to the right of cocking piece

notch to be filled in by welding, on Enfield bolt, to make this rifle

cock upon opening the bolt. Bolt barrel lies in water to half its depth,
and carbon rod is inserted inside the bolt barrel

on the left receiver wall to extract the cartridge must
be protected from the welding heat. For which reason
the electric weld is almost imperative in this operation.
However as this cam is on the opposite side of the
bolt barrel from the bottom opening that must be filled
up, this weld or build-up can be made with a gas torch
if care is used. In using either type of weld the bolt
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barrel is plugged with a closely fitting carbon rod and
the bolt is laid upside down in a pan of water so that
the extraction cam is under water, then cloths are laid
over the bolt so that both ends are in the water and
these are kept wet over the bolt to prevent the heat
from running back to the lugs.

The bolt must be filled in at the rear end on the
bottom, so that a new cam groove can be cut resembling
that in the Springfield or other bolt-actions cocking
upon the opening of the bolt. It is necessary to cam
the cocking piece clear to the rear end of the holt
barrel, so this bolt barrel notch {on the type that
cocks on the closing of the bolt) must be filled up so
that the new mnotch can be cut with an easy sweep
from the deepest point to the rear of the bolt barrel.
As this takes considerable wear at this point, a build-up
steel of very tough quality must be used. Each manu-
facturer of welding rod has his own pet formulae for
this type of steel but they can all supply it.

In making the weld, handle it carefully as it must
be hot enough so that the steel flows readily and makes
a perfect, close-grained surface to get the greatest wear
but be careful not to carry this heat high enough to
burn the steel in the slightest or to get pin-holes in it
or it will soon roughen up the cocking-piece surface.

Modern bolts of the nickel-steel type may be readily
machined without annealing but the older type of case-
hardened bolt must be annealed and after the machin-
ing is completed must be rehardened. Springfield ar-
senal will supply upon request the proper heat-treat-
ment information to reharden these bolts in the modern
manner.

Sometimes an extractor is broken off just where the
hook end joins the body and a new one is not available,
A repair can be made by brazing a new piece of steel
to the end of the body of the extractor to make a new
hook. This should be a piece of spring-steel heavier
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than the original hook and after the end of the body
of the extractor is ground square, a piece of brass is
laid here between the ground end and the new piecce
of steel for the hook and, using the regular brazing
rod, the two are brazed together. The new hook end
is then filed to shape and proper thickness. This is
only a temporary repair and the extractor should be
replaced with a new one as soon as possible,

<

New hook brazed upon end of Mauser type extractor,

It is often desired to use a smaller cartridge than the
original extractor was designed for and in this case, in
any type of action, the original extractor can be length-
ened by welding on a new piece of steel, to be cut to
fit the smaller cartridge. On the Winchester single-

New extension brazed upon single-shot extractor of Winchester type.

shot action extractor, and extractors of a similar type,
the side extension of the extractor can be entirely cut
off, the shank notched at the top, leaving part of the
shank in place at the rear and a new piece of steel is
brazed in to make a new side extension to the chamber.
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Winchester factory extractors for this action are made
in this manner.

Chisel-steel is the best material out of which to make
new firing-pins. It is bought in the annealed state and
aiter the pin is machined to size it is hardened by heat-
ing to a cherry-red and quenching in oil. Either a light
machine oil or a special quenching oil may be used.
The pin is then polished and reheated slowly and
evenly to a deep blue and again quenched in the oil.
All quenching of parts much longer than their width,
such as firing-pins, should be done by being dipped end-
wise into the quenching bath, heavy end first, and be
agitated in widening circles while cooling. The end-
wise quenching is to prevent warping. In drawing
parts to proper temper after hardening, where no fur-

a————

Correct profile of center-fire firing-pin nose,

nace or lead bath is used, they can be heated more
evenly by laying them upon a heated iron plate and
turning them over and over as they slowly heat to the
proper color.

Coil-springs of desired size are easily wound from
spring-steel wire on the lathe. This wire comes in
many different sizes and is already tempered. A rod
is mounted in the lathe chuck upon which to wind the
spring. This rod must be smaller in diameter than the
desired inside diameter of the spring coil, as the spring
will expand somewhat in size after it is wound. If
the rod or spring mandrel you mount in the lathe chuck
is very long, it will have to be supported at the outer
end with the tail stock center, as the wire must be
pulled tight at right-angles to the mandrel while it is
being wound. One end of the wire must be fastened to
the lathe chuck or passed through a hole at the inner
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end of the mandrel, so that it can be held tightly, or
it will not wind around the mandrel.

The lathe should turn in a left-hand direction, so if
it is placed so that you cannot stand at the back of the
lathe, the direction of the spindle travel must be re-
versed. The coils of the spring are spaced by slipping

Winding a spring of light wire on a mandrel in the lathe chuck, using
a large washer for spacing the coils,

a washer or a loop of wire of the desired thickness over
the mandrel. If a washer is used, a hole is drilled
through it and wire attached in the hole, so that it may
be held in one hand to keep the washer tight against
the mandrel as it travels along with the spring being
wound. The hole in the washer must be larger than
the outer diameter of the spring being wound. A very
tight pull is kept on the wire with one hand while the
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spacer is held tightly with the other hand. This tension
on the wire out of which the spring is being wound is
necessary in order to produce a spring of even diameter.

. This method will do very well for making springs out
of fairly light spring-wire, but sometimes a spring of
much heavier -wire is needed. In this case tension on
the wire is controlled by a simple tension device in
the tool post of the lathe and the carriage of the lathe
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Steel tension blocks in tool post of lathe to keep heavy wire tight
while winding coil springs on a mandrel in the lathe chuck.

is moved along the bed by the lead screw with the lathe
geared to the same number of threads per inch as the
spring being made has coils.

This tension device is simple and is made of two
steel blocks held in the tool post, with a groove slightly
smaller than the wire cut between them. By tightening
the tool post screw the proper amount the desired
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tension is put upon the wire. The wire must be oiled
for this operation.

Flat steel-spring making, with its attendant forging
and tempering, is quite an art and the proper steel is
not always easy to get. The English steel is considered
to be the best but our spring-steel is improving in
quality,

Flat steel-springs are heavier at the fixed end than at
the operating end and this is accomplished, not by
grinding or filing down the steel at the operating end,
but by forging it. While bringing the bar to the proper
thickness and width, the sleel must be kept at a cherry-
red, for if it is hammered while at lower temperatures
it will develop cracks. Between 1400 and 1500 degrees
is the proper heat and in heating do not heat it too
rapidly but keep it out of the hottest part of whatever
fire you are using, so that it heats up gradually, In
doing the forging, make vour hammer blows as even
as possible as you draw the steel out to its proper width
and thickness. As soon as it shows any signs of cooling
much, return it to the fire for reheating.

If the spring is of the sharp-bent or vee-type, after
it has been forged to size, cool it in lime, file it to the
desired dimensions, then mark the place where the
bend is to be made, Place it back in the furnace and
reheat to the same temperature used in forging, then
bend it, using a plece of steel of the proper thickness
to space it at the bend. It is hardly possible to make
this bend without having the steel cool too much, so
bend it only part way and then reheat it to complete
the bend.

After this sharp bend is made, the spring is again
heated to the same temperature as before and curved
the proper amount at each end, being sure that the
steel does not cool too much during this operation,
which will also include squaring the two sides so that
the spring is in line all over.
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The spring is now ready for hardening. As it is
difficult to control the temperature evenly all over the
spring in an open flame or forge, due to its varying
thickness at different points, the best way to heat it
is in a lead bath that has the proper temperature.
Use an old ladle for the lead bath, one that has been
heated many times before, if possible, so that all im-
purities, especially sulphur, have been burnt out of it.
Use a good chemically-pure lead, not scrap lead, to
guard against impurities and cover the surface of the
melted lead with powdered charcoal, which prevents
oxidation of the lead. Suspend the spring on a wire
in the melted lead and, as lead is heavier than steel,
the wire must be stiff to keep the spring below the
surface of the lead. Coating the spring with alcohol
and chalk, or dipping it in a solution of potassium
cyanide, one pound to one gallon of water, will prevent
the lead from sticking to the steel. -

The lead should be brought to a bright red heat or
if a pyrometer is available, to 1450 degrees, and the
spring left in it until it is the same temperature or a
bright cherry-red. Have a quenching bath of sperm-
oil at hand and quench the spring in this when it
reaches the proper temperature.

For tempering flat-springs, a bath of melted salt-
peter is considered the best. It should be heated to a
temperature of 700 to 725 degrees and the spring placed
in it long enough, about twelve minutes, to take the
temperature of the bath. The spring need not be
quenched after tempering, as its temperature cannot
rise higher than that of the bath.

Action-pins often need replacing in old guns, espe-
cially those in single-shot actions. Sometimes it is
necessary to ream out the holes, in which the pins [it,
to a larger diameter as these holes may be worn out of
round. If the parts containing these holes are of nickel-

steel or of carbon-steel heat-treated, not case-hardened,
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all that is necessary is to ream the hole so it is round
and fit a new hardened pin. If however, the parts are
case-hardened and are worn out of round in the action-
pin holes, it means that the pins have worn through the
case-hardening and, after the holes have been reamed
to a larger size, the part must be rehardened by the
case-hardening method.

A simple type of case-hardening can be used for this
work, consisting of the cyanide process. The part to
be rehardened around the action-pin holes is heated red-
hot and dipped into powdered cyanide of potassium at
the point to be rehardened, reheated to red heat and
held there a short time, redipped into the cyanide and
again reheated. This is done three or four times and
the part is then quenched in cold water while at a red
heat. Do not inhale the fumes of cyanide of potassium
as it is a deadly poison. A small electric fan can be
used to blow the fumes away from you, so that you do
not inhale them or, if a forge is used for the heating, it
should have a hood on it connected to a chimney so that
the fumes are drawn to the outer air and dissipated.

The new action-pins to be fitted in the enlarged holes
are turned to size or made from drill-rod of the proper
size. The pins are heated to a cherry-red, quenched in
oil, polished, reheated slowly until the color shows
straw-yellow upon them and quenched again in oil.

Never weld a cracked action, except at a minor
point such as tangs, trigger-guard or parts of the
cartridge feeding mechanism of a repeating gun; in
other words, points on which little or no strain is placed
by the firing of the cartridge. Ii gas welding is used,
be sure to protect other parts of the action from heat
running to them by immersing all of the action except
the part being welded in water or covering them with
water-soaked cloths.

Operating levers and lower tangs may be easily bent
to conform to modern, close, pistol-grips. This is often
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required on single-shot actions, if they are made of steel
and not malleable-iron the bending is a simple process
and can usually be done cold, although if tangs are case-
hardened and have a screw-hole close to the end, the
hardening has sometimes gone completely through the
steel around the screw-hole and bending cold will result
in a break at the screw-hole, If in doubt about this and
you do not desire to shorten the tang any, heat the end
around the screw-hole to a bright red heat and hold it at
that for about five minutes, then allow it to cool be-
fore starting the bending operation.

To make the necessary bend, remove all parts from
the lower tang and plug all screw-holes with steel plugs
to prevent them closing up. The threaded hole for the
tang screw that passes from the upper tang through the
stock and into the lower tang, should have a threaded,
hardened steel plug in it. This plug should have a
squarc head, which can be larger than the threaded
body, and it should be screwed in from the top sur-
face of the lower tang, just coming flush with the
lower surface.

A shott steel cylinder, cut from a piece of shafting,
is stood upright upon the bar of the sliding jaw of the
bench vise, and the end of the lower tang is held be-
tween the back of this cylinder and the rear jaw of the
vise, with a piece of copper between the steel cylinder
and the lower surface of the tang, ‘The vise is set up
rather tightly and a large C-clamp is used to draw the
tang in a bend around the steel cylinder. The size of
the steel shaft from which the cvlinder is made is varied
to suit the bend desired in the tang. The position of
the cylinder and the tang in the vise is varied, as is
necessary to get clearance, as the bending proceeds.

Operating levers, if of the single type, will usually
have to have a piece welded on them to lengthen them,
in order to bring them to the bottom of the pistol-grip.
A ball may be welded on them to finish off the end, or
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Method of starting the bending of the lower tang

of a single-shot Winchester action. As the bend

progresses, the nose of the clamp is moved farther
back on the tang.
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the steel may be bent around in a close curl. The
lever is bent around the cylinder of steel in the same
way the tang was bent.

1f the lever is of the loop type, such as is often found
upon a rifle, the bending is a more complicated process.
It 1s best done in an arbor press, using three steel rods
or brass rods, but it can be done with a vise. In doing
it on a press, two rods are laid on the pressure plate of
the press, spaced a short distance apart, and the lever is
laid upon these, bottom up, then the third rod is laid
upon-the inner surface of the back strap of the lever,
midway between the other two rods. A piece of heavy
strap-steel is bent to the shape of a square-U, so that
its open ends may be placed upon the third rod, and the
ram of the press brought down upon the bottom of the
U, which is turned upwards above the front strap of
the lever, Pressure is now applied and the rods moved
along as is necessary to make the proper bend. The
front strap of the lever can usually be bent by direct
pressure of the ram of the press, bending it a little at a
time as you move it, so that no sharp kinks develop in
it, until it parallels the back strap.

"I'his same job can be done in a vise if the ends of the
rods used in the bending process are hent over at a
right-angle, so that the rods will hang in place on the
vise jaws but, due to the width of the vise jaws you do
not have the clearance that you have in an arbor press
for the lever to make its curve. This can be corrected
in bending the back strap by using a steel cylinder
apainst the movable jaw of the vise, between it and the
lever.

In remodeling a heavy-type, single-shot action for a
modern high-velocily cartridge, the firing-pin hole in the
breech-block usually has to be bored out from the front,
a bushing fitted in the breech-block with a smaller
firing-pin hole in it than the original hole in the block,
and a smaller nose made on the firing-pin. This is
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Method of bending a loop lever in a vise and in an arbor press,
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necessary to prevent the primers puncturing from high
pressures of 35,000 pounds or more per square inch,
The best way to make and fit this bushing is to chuck
the breech-block in the lathe chuck and hore out the
old firing-pin hole to a diameter to be threaded with a
fine thread, of 32 or more to the inch, of 33™ diameter
to a depth of about 34”. The front of the hole is then
counterbored to 14" diameter, to a depth of 4™, and a
flanged bushing of tool-steel is made and threaded to fit
this counterbored hole. Two small holes are drilled

Flange-type bushing for firing-pin nose as fitted in breech block of

single-shot action.
near the outer edge of the flange of the bushing, at each
side, opposite each other, and a pin spanner wrench is
made with pins to fit the holes, so that the bushing may
be screwed into place. The threads should fit very
tightly so that there is no chance for the bushing to
loosen.

A piece of drill-rod that will just slip down the bore
and which is slightly longer than the rifle barrel is
pointed, centrally, on the end and the point hardened.
The breech-block with the bushing in it is placed in its
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fully closed position in the action and the rod is tapped
on the outer end, to mark the location of the bore
center on the breech-block bushing. The breech-block
is then removed and, with the block in a vise on the
drilling machine, the firing-pin hole is drilled in from
the face of the breech-block. Make sure that the
breech-block is tilted at the proper angle in the vise, so
that the original hole in the breech-block for the body
of the firing-pin is vertical to the table of the drilling
machine.

The firing-pin hole in the bushing is first drilled with
a 144" center-drill and then redrilled with a #44 wire-
gauge drill, after which it is reamed from the rear,
elither with a firing-pin reamer or a tapered broach
reamer. I prefer the tapered English broach reamer for
this work, so that the firing-pin hole is slightly relieved
just back of the face of the bushing. This can also be
reamed with a small, round, tapered Swiss-type file
turned in a left-hand direction.

As the firing-pin hole through the bushing may not be
central with the original firing-pin body hole in the
breech-block, it will be necessary to make a firing-pin
with an off-center nose if this is the case. The original
firing-pin, if it is an odd shape, may be cut off square,
after being annealed, replaced in the breech-block and
the location of the off-center nose located with a drill
run through the firing-pin hole in the bushing. The old
pin is then drilled and tapped for a piece of chisel-steel
to be screwed in and turned up for a new nose, after
which it is hardened and the temper then drawn to a
deep blue, in oil.

The bushing is removed from the breech-block, hard-
ened, the temper drawn in oil at a dark purple and the
bushing replaced in the block. Check the surface care-
fully to see that it is flush with the face of the breech-
block, if not grind it down flush and polish it.

An alternate method of bushing the breech-block is
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to bore the block out to a square-hottomed hole, to a
-diameter to thread for 14" with a fine thread of 32 or
more per inch, to a depth of 35”. A piece of 14" drill-
rod is then threaded to fit this hole tightly and screwed
in against the bottom of the hole. A drill fitting the
body-hole of the firing-pin in the breech-block is in-
serted from the rear and the bushing is drilled deeply

Straight-type bushing for firing-pin nose as fitted to breech hlock.

enough with this to take the body length of the old
firing-pin. A 144" drill is then used to drill on through
the bushing for the firing-pin nose, which hole is then
enlarged with a #44 wire-gauge drill and reamed out
as in the previous method. The bushing is still part of
the original 14" drill-rod, several inches long, and is
now unscrewed from the breech-block, hardened and
then the temper is drawn in oil to a dark purple, verging
into blue. The bushing, still on the several inches of
rod, is then screwed tightly back into the breech-block
and, using a high-speed steel hack-saw blade, is cut off
just bevond the face of the breech-block, after which it
is ground down flush with the breech-block face. This
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method is applicable to the Winchester single-shot ac-
tions because of the fact that the thickness of the head
of cartridges used determines just how high the breech-
block rises In closing this action, so even if the firing-
pin hole location is marked centrally with the bore,
there is no assurance that the firing-pin will always
strike a primer centrally,

Firing-pins should have a protrusion of .050” beyond
the face of the breech-block when in the fired position,
with the exception of those in the Sharps Borchardt ac-
tion. These latter firing-pins must be made with as
little protrusion as possible and still fire the cartridge
with certainty, for this breech-block moves straight
down when the action is opened but it starts to move
down before the firing-pin begins to retract so that the
nose of the firing-pin is dragged partly through the
primer beiore being retracted mechanically, which re-
sults in a broken firing-pin if the protrusion of the pin
is greater than .040” heyond the face of the breech-
block, and 035" is better yet, if it will fire with cer-
tainty every time. There will be a variation in the
thickness of heads of rimmed cases, so this firing-pin
protrusion on this Sharps action must be carefully
checked with several different makes of cases, to be
sure that primers will fire every time.

Lock-time on these single-shot actions may be
speeded-up by lightening the hammer, stiffening the
main-spring and, in actions of the Sharps Borchardt
type, by lightening the firing-pin and shortening the
hammer fall or the firing-pin travel.

While shortening lock-time usually results in better
accuracy, this is not always true and this especially ap-
plies to rim-fire actions, as these seem more sensitive to
variation in firing-pin blow than do the center-fires.
Some target barrel makers refuse to guarantee as good
accuracy with shortened lock-time in the .22 long-rifle
as they will with a standard lock-time.
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In the open-hammer type actions, the hammer may
be lichtened by drilling holes in the web below the
hammer spur, or by cutting a triangular-shaped piece
out of this web. A second method is to cut a new cock-
ing notch farther forward than the original, so that the
hammer travel is shortened. As hammers are hardened,
it will be necessary to anneal them before making any
cuts or holes in them and then reharden them after-
wards.

If the hammers are lightened, or their travel short-
ened, a stiffer main-spring is nearly always necessary
to produce a heavy enough blow to fire the primer
properly. In the flat main-spring type, this is easily
accomplished by making a heavier spring, which in-
creases the tension on the hammer, or by fitting a
block or tension-screw so that the bend of the spring
is shortened in use.

Tn the coil-type spring, a new spring is made of
heavier wire. In this case it is sometimes necessary to
use wire of a keystone shape, instead of round wire, to
get the necessary stiffness. This usually occurs 1n ac-
tions of the Sharps Borchardt type, or of the regular
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Methods of lightcning Winchester and Stevens hammers, so as to in-
crease speed of travel.

bolt-action type where space around the firing-pin is
too limited to use a heavy enough spring of round wire.
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The lock-time of the Sharps Borchardt action is
fairly fast as it was made originally, due to the short
firing-pin travel but it may be speeded-up still more,
as is done with bolt-actions, by lightening the firing-
pin, from the rear, to remove weight but, due to the
sear notch in the pin, this hole cannot be made very
large, although drilling the hole off-center enables you
to make a larger hole than if the pin is centrally drilled.
Some weight may also be removed from the heavy head
of this firing-pin, on the top and bottom sides. Ii these
methods do not increase lock speed enough, a new firing-
pin may be made of light-weight metal to replace the
steel pin.

Speeding-up lock-time on bolt-action arms is done by
using stiffer springs of keystone-shaped spring-wire, by
substituting alloy-steel firing-pins without cocking-
knobs—as has been done at Springfield Arsenal on the
“free” rifles—or by shortening firing-pin travel by
grinding back the sear-notch and the face of the sear.
The best results come from lightening the pin and using
the stiffer spring of keystone-section wire.

Trigger-pulls can be greatly refined and lightened,
thus improving accuracy, by carefully polishing the
contact surfaces of triggers, hammers and sears and
this is the first thing to be tried in changing a trigger-
pull, before making any other alterations. Dolish these
contact surfaces with the hard white Arkansas stones,
then examine them carefully with a high-power magni-
fying glass to see that the surfaces are flat and even.
When reassembling them for trial, coat the suriace of
one or the other lightly with prussian-blue, then all
points of contact can be readily seen, so that high spots
can be removed or the shape altered if necessary. On
bolt-actions of the Mauser type, polish the under sur-
face of the receiver, where the rear upper portion of
the trigger bears.

If the polishing process does not result in sufficient
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lightening of the trigger-pull, check the depth of sear
engagement in the sear noich and also see if the sear
nose and notch are of such shape that the hammer or
firing-pin is cammed back against the main-spring pres-
sure by the first part of the trigger-pull.

If the sear engagement seems unnecessarily deep in
its notch, except in bolt-actions, drill a small hole in
the back part of the notch and drive in a 44" diameter

At left is shown incorrect shape of sear notch in hammer. The ham-
mer will be cammed back against main-spring pressure when trigger
is pulled. At right is shown correct shape, so hammer will remain
stationary as sear point is withdrawn from notch by pulling the trigger.
pin tightly, filing this off to the proper length so that
it just allows the sear to engage a small amount of the
notch, which will shorten its pull.

If the hammer or firing-pin is cammed back upon
pulling the trigger, change the angle of the contact be-
tween the sear and notch so that upon pulling the
trigger the sear moves straight forward or down out
of its notch without exerting this camming action. Be
careful in this operation not to bevel these surfaces in
the opposite direction but keep them level, so that
during the movement of the sear out of its notch there
is no movement in either direction of the hammer or
firing-pin, as the case may be.
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These three points ; polishing contact surfaces, giving
the sear a shallower engagement in its notch, and
straightening the contact surfaces so that no camming
action occurs upon pulling the trigger, will practically
always lighten the trigger-pull sufficiently. The one
exception to this is when the sear-spring is too stiff,
which sometimes, but very seldom occurs. If this is
the case, a lighter sear spring may be fitted or the pres-

Method of pin insertion in face of sear notch in hammer to decrease
depth of a notch that is too decp.

ent one may be shortened by cutting it off a little at a
time, but be very careful in this operation and check
and recheck time and again to see that the spring re-
mains stiff enough to return the sear to its proper seat
in its notch each time the trigger is partly pulled and
then released. If the sear is not returned fully to its
seat each time, a dangerous condition has been set up
and the only remedy is a new sear spring.

Bolt-action trigger-pulls require a different treat-
ment in some respects than other types. Most of the
bolt actions have the double or military-type pull, to
which many shooters object. In types of these actions
which have an independent bolt-stop separate {rom the
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sear, this take-up or preliminary pull may be removed.
One method of doing this is to place a small steel plate
in the guard, on the upper side so that its rear end
prevents the trigger moving far enough forward to
allow the sear to rise to its full height. This plate may
be fastened in place with two small screws or two
rivets. If screws are used make sure the threads fit
tightly, so that they do not work loose.

A second method of eliminating the take-up pull is
to drill and tap a small hole through the trigger, so that
a screw passed through the trigger from rear to front

Trigger-pull adjustments for bolt actions. A shows plate riveted to
guard, to take up part or all of preliminary pull. B shows same ob-
ject attained by use of a small screw through trigger, while C shows
this preliminary pull taken out by means of a pin driven tightly into
a hole drilled into front of trigger so that its end bears against front

edge of trigger slot in guard.
will bear against the front edge of the trigger slot in
the guard to prevent the trigger moving all the way
forward. Here again the threads must fit very tightly,
to prevent any movement of the screw after it is ad-
justed.

A third method is merely a modification of the
second, in that a small hole is drilled only partly
through the trigger from front to rear, then a pin is
driven tightly into the hole and filed off to the proper
length to limit trigger movement. This method is safer
than the screw in that if this pin loosens it can only
drop out, allowing the trigger to move completely for-
ward, whereas if the screw loosens it is possible for it to
screw farther forward through the trigger, so as to
shorten the trigger-pull below the safety point. This
however, is a remote possibility.
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In lightening the trigger-pull of bolt actions, all con-
tact surfaccs are polished and trued up so that no high
spots remain and the rear top cdge of the sear is given
a very slight radius with a fine stone, merely enough to
remove the sharp edge. The face of the sear notch in
the cocking piece is stoned back on a slight angle from
the vertical, so that the rear face of the sear bears only
for short distance at the bottom edge of this notch.
If these two contact surfaces here and the contact
surfaces of the two cams on top of the trigger and the
under surface of the receiver where these two trigger
cams bear are given a good polish, the average bolt-

Correct shape of scar and face of scar notch of bolt actions.

action trigger-pull can be brought to three pounds with
no trouble. In some bolt actions however, the sear
spring is unduly stiff and it will be necessary to shorten
it by cutting it off, half a coil at a time and trying it.
This spring should always be left stiff enough to return
the sear to full engagement with the cocking piece when
the trigger is given the preliminary pull and then re-
leased without completing the release of the firing-pin.
Check the rear face of the sear to make sure that it
is of the proper shape so that it does not cam the firing-
pin back against main-spring pressure when the trigger
is pulled, but be sure that this rear face of the sear
does not have so much angle that it has to force the
firing-pin back to rise to its full engagement when the
preliminary pull only is given and the trigger is then
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Using a small jeweler’s lathe to make a composition front sight bead.

New white or red sight beads are easily turned to size, at high speed, in

a jeweler’s lathe, using cither a tool rest of the type shown or a hand
rest and a small chiscl.
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released, as this condition makes a very stiff sear spring
necessary and increases the weight of the pull.

If length of the preliminary pull is not objected to, a
good short, snappy, final pull can be given by grinding
down the top of the rearmost of the two cams on the
upper part of the trigger which bear against the bottom
of the receiver. By decreasing the height of the rear
cam, more work is thrown onto the front cam, which has
the most leverage, and the sear is drawn farther down
out of the notch by the preliminary pull before the
second cam comes in contact with the bottom of the
receiver to give the final pull. The increase in the
length of the preliminary pull will hardly be noticeable,
but a lighter trigger-pull will result.

The only work recommended on trigger-pulls of
autoloading arms is a thorough polishing of all contact
surfaces, as parts of these arms are usually fitted with
more tolerance than other types and the action is sub-
ject to far more jar and vibration, so that if trigger-
pulls are lightened too much they may soon fail to
hold when a little wear appears and the arm is then
unsafe.

The smooth functioning of a gun depends upon the
proper fit of parts and the closer this fit 1s made and
the better the surface of the parts, the longer the life of
the action will be. To get this condition, the parts are
machined or filed as closely to size while in their soft
state as is safe, which is usually within .002”, and are
then hardened and the surfaces brought to a perfect fit
with small hand stones and lapping plates., This is
called hard fitting of parts.

In this work the stones used are small, fine carborun-
dum and hard white Arkansas stones. In using such
stones on small surfaces there is a tendency to use a
rocking motion, so to overcome this these parts should
be held in a vise or clamp with rather wide, flat topped,
smooth jaws, with the part being worked upon being
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held in these jaws with an almost imperceptible amount
above their top, so that as it is brought down to size the
stone slides across the tops of the jaws, which reduces
the rocking tendency to a minimum. (See Frontis-
piece.)
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Construction of lapping plate of cast iron, for use in lapping flat parts.

A lapping plate of cast-iron is used to flat-finish
parts by rubbing them over the plate, which is charged
with diamond dust or other lapping compounds, by
hand. The surface of this plate is crossed or checkered
with small, shallow grooves and the lapping compound

Construction of cast iron lap, for lapping round holes.

being used is mixed with oil of a light body and spread
upon the plate. In using these lapping-plates, do not
lap a piece continually in one place but move it about
all over the plate, to reduce any tendency to wear the
plate unevenly.

Holes are usually lapped to size with a round lead
lap, which is charged with emery and oil, although ex-
panding cast-iron laps are sometimes used with dia-
mond dust to lap holes, The lead lap is merely upset
to increase its size by bumping the end of it lightly
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from time to time, but the cast-iron lap is a sleeve with
four or more slots sawed in it, half from one end to
within a short distance of the opposite end and the other
half sawed from the opposite end to within a short
distance of the furst end, These slots alternate with
each other, one from one end and the next from the
other end. The interior hole or bore of this sleeve is a
taper. A taper-pin reamer may be used to produce
this taper and a corresponding taper is turned upon a
shaft to fit the hole. Part of this shaft at the small
end of the taper is turned straight and threaded for a
nut smaller in diameter than the outer diameter of the
sleeve and this nut forces the sleeve farther up the
taper of the shaft, thus enlarging the lap as is necessary.

The sides of parts such as hammers, which must have
a good finish but need not have as high a degree of fit on
the sides as other parts, are polished or lapped upon a
plate of steel or iron on which fine carborundum cloth
is cemented. This may be cemented to the plate, either
with the quick-setting wax put out for attaching
grinding-paper discs to disc-grinders or water-glass
may be used, although this is much harder to remove
than the wax.

In choosing steel for making gun parts, the function
of the part is studied to see if it is subject to impact
or only wear from a sliding action. If the part is sub-
ject to impact, such as firing-pins, locking bolts or
hammers, it should be made of alloy-steel or tool-steel.
Locking-holts are best made of nickel or tungsten alloy-
steel, while hammers and firing-pins should be made of
carbon tool-steel, although hammers can be made of
manganese alloy-steel as this is very tough. Firing-
pins should not be made of tool-steel of too high a
carbon content, chisel or rock-drill steel being better
than drill-rod for this purpose. All these steels require
proper heat treatment to bring out the required hard-
ness and toughness.
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Sliding parts require a high surface hardness but
usually do not need interior hardness, so these parts
are usually case-hardened to resist wear and the center
left soft so that in the hardening process there is no
danger of cracks developing, unless the part is too thin
and is given too great a chill. As case-hardening is an
impregnation of the surface with carbon, a tool-steel
is not of the best type to choose for a case-hardened
part as the structural grain is too fine to allow good
penetration of the carbon. A steel of a coarser, more
open grain will answer the purpose better as it allows
a deeper more even penetration of the carbon, so ma-
chinery steel, commonly called cold-rolled, is a better
case-hardening steel than tool-steel. Also, due to the
fact that tool-steel already contains carbon, it will
develop a hardness of its own throughout during the
case-hardening operation, which will defeat the soft-
center idea which is one of the objects of case-
hardening.

Misfires are sometimes due to incorrect steel being
used for a firing-pin or may be due to incorrect harden-
ing methods being used, It might be thought that a
firing-pin of machinery steel, case-hardened, would be
the best type, but the continual pounding of an action-
hammer on the end of a case-hardened pin will gradu-
ally bulge the soft center of the pin, until it binds in
its hole and softens the force of the firing-pin blow on
the primer; or a tool-steel pin may be used and be
case-hardened, which will cause cracks to appear,
especially in the smaller point section of the pin which
will finally break off and yet may remain in place and
appear all right to a casual inspection. When the pin
is in two parts, dirt will collect between the ends of the
two parts or small particles of brass from primers or
cartridge case will get in there and cushion the blow of
the firing-pin. Using a steel of too high a carbon con-
tent may result in the same thing, too brittle a pin
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which will cause breakage and misfires. Firing-pins
made of chisel or rock-drill steel, then hardened and
tempered in oil, will give the best service and the least
trouble from misfires, as the oil hardening imparts less
brittleness to the steel than does cold water and seems
to develop the greatest toughness in this chisel-steel.

I have seen firing-pins made of carboloy that were
ground to shape, as they were too hard to machine
with a cutting tool, but they were placed in a soll steel
breech-block and as the firing-pin had a long slender
nose and the hole in the soft steel breech-block soon
wore to the poinl where it was far from a close fit on
the firing-pin, the pin had so much side play that, being
very brittle as it was, it soon snapped off; so in this
case a poor choice of steels to work together resulted
in the defeat of the desired object, namely a long-life
firing-pin.



Chapter 7
SIGHTS, SCOPES AND SMALL PARTS

Probably the poorest way to attach sights to the gun
barrel is in the time-honored dovetail slot—but this has
been done from the earliest days, is still being done and
is often demanded by the customer, so a word or two
about it will be in good order.

It is sometimes necessary to cut & few inches from
the muzzle of a rifle which has a front sight in a dove-
tail slot, so if any great amount is taken off the barrel
must be slotted further back, Small milling cutters
to mill these slots must usually be made by the gun-
smith or made to order by some cutter manufacturer,
which is often expensive, so many times these slots are
cut with a three-square file by hand, instead of in a
milling machine.

Whichever method is used, the slot must be straight
and level. With an octagon barrel it is easy enough to
get it level by leveling the top flat of the barrel, if it is
being held in a vise and the slot cut with a file. A small
level is used in the slot, as the work progresses, to in-
sure the bottom of the slot being kept level. If the
slot is cut in a vertical head milling machine, the top
flat is leveled but if a miller with a horizontal head is
used, the top flat is set at right-angles to the surface of
the table and the milling machine vise squared with

the table.
154
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If the rifle has a round barrel, the top of the barrel is
leveled-up by leveling the top of the action or squaring
it with the table top of a horizontal miller,

In cutting these dovetail slots by hand, the slot is
marked out and then rough-cut with a fine-toothed
hack-saw. Between thc two ends of the slot, make
several vertical cuts with the hack-saw, close together

In cutting slots for sights, the rifle receiver is leveled by a small level,

while barrel is held in padded jaws of vise. Dovetail slot is then cut

with file, slot being kept level while cutting by a small level laid in
the cut from time to time,.

but not reaching the hottom of the slot. Then by turn-
ing the saw to a side-angle, this center portion can be
pretty well sawed out, so that the work of the file is
cut down a great deal and much time is saved.

A regular three-square file is used, but it is better if
one with parallel sides instead of tapering ones be used.
Two sides of the file should be ground smooth, leaving
only one side to do the cutting, as it is then easier to
keep the slot true. Using a file with parallel sides

Special milling cutter for cutting sight dovetails in barrel.

makes it easier to keep the slot at right-angles to the
axis of the barrel, as any deviation is more easily seen
than with a tapered file.
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Sometimes it is necessary to replace a front sight
bead, either to replace a broken bead or to experiment
with a bead of a different color to increase visibility, or
to change a Patridge-type sight to a Call-type but
using white, green or red instead of the conventional
gold for this type of sight. These beads of various
colors can be easily made irom colored celluloid, bought
in a ten-cent store. White knitting needles can be used
to make the white beads, other articles such as combs
or dress ornaments will furnish the other colors. The
very light shades of red and green should be used, in
fact a deep pink is superior for visibility to a genuine

In cutting dovetail in barrel by hand, the slot is roughed out with

hack saw cuts. A small chisel is them used to chip away the metal

beteween saw cuts as shown, after which the slot is finished to size
wilh a three-squarc file.

red. The material is turned at high speed and a very
sharp tool is used to shape it. In the case of the regular
beads, the shank should be about 33” long. The shank
is made a fairly close fit in the blade and Dupont
cement is first put into the hole, the shank of the bead
is then pressed in and the bead lightly clamped in
place. A spring-type, wooden clothes-pin makes a good
clamp for this job. A small parallel clamp is clamped
to the opposite edge of the blade from the head face, to
give the clothes-pin a square surface to clamp against
at that end.

The regular Patridge-type front sight may be
equipped with a colored bead of the Call-type, as men-
tioned above, or a square-type bead with a round shank
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can be made, the square being the size of the width
of the blade. A shallow notch is filed on the rear face
of the blade so that this square bead sets in flush.

A Patridge-type front sight, such as those supplied
on the Colt autoloading pistols, can be slotted with a

-
Ny

i - . :-::Q_

TR N
iy .-@ﬂ““‘“@

e

In cementing a new composition bead in a blade front sight, a parallel

clamp is fastened on the blade below and apposite the bead. A spring

clothes pin is then cut away as shown and used as a clamp while the
ccment scts.

145" slitting saw in a milling machine and then filed
down on top to a height that will bring a bead sight
to the proper height when its blade is filed down to
the correct thickness and set into the sawed slot. A
flush, tight-fitting pin is put through the sides of the
original sight, pinning the bead sight in place.

o

Left shows square face of red or white composition set into the rounded
tnp Patridge-type supplicd on the Colt Ace pistol. The rounded sight
has a square notch cut out as shown and the square face composition
with a round stem on it is set into a hole drilled through the blade
from the front and anchored with cement and a small pin. Right
sketch shows same front sight slotted lengthwise with a 1557 slot,
then cut down in height so that a standard bead sight with the blade
cut to V42" thickness is pinned in place in the slot.

Gold-bead sights are made of phosphor-bronze wire,
which may be obtained in various diameters. This
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should be brazed to a steel blade in making a regular
bead-type sight, as solder does not hold it well enough.
Solder, however, may be used to hold it in a hole in
a steel blade, as the bead is protected better from
hard knocks in this case.

The Patridge-type rear sight can be changed over
to a U-notch, to work with a bead-type front sight, by
taking a thin piece of steel and drilling a small hole in
it the proper size for a U-notch, then countersinking
this hole from the front side to give clear cut edges and
filing the steel down to a straight horizontal line
through the center of the hole, leaving a U-notch. The
piece is then put in nitric-acid until it has a dull gray-
black pitted surface, when it i1s washed in boiling
water, dried and sweated with solder to the rear face
oi the Patridge sight.

s A ..-;_,-f.- F4
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Left shows Patridge type rear sight changed over to U notch by solder-
ing a thin piece of steel with U notch in it on the rear face of the

sight. Right shows a square face of red or white composition sct into
a Patridge type blade front sight of flat rear-face pattern.

Receiver sights must be squared with the receiver,
and the easiest way to do this is to set the action and
barrel up on a surface plate. If you do not have a
regular cast-iron surface plate long enough you can get
a piece of heavy plate-glass from a glass company, as
the surface of this is pretty true. Get a piece ten or
twelve inches wide and about forty inches or more long.
Lay this upon a true, flat surface, for glass is elastic
and will bend if not well-supported.

In setting up a rifle on the surface plate for attaching
a receiver sight, place a steel parallel or a well-squared
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piece of steel under the receiver, if it is a bolt-action
rifle with a flat-bottomed receiver, and place a vee-block
beneath the barrel. If the rifle does not have a flat-
bottomed receiver, as some lever-actions do not, place
two vee-blocks beneath the barrel and square the sides
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Set up necessary to squarc-up rifle barrel and action when ﬂttmg
scope sight blocks.

of the receiver with the surface plate, using a clamp
around the barrel and one vee-block to hold the rifle
square. The receiver gight is then clamped in place

Set up of receiver and barrel supported on steel parallel and vee-block

on glass plate, while side-plate for hunting-type telescope is squared

on the side of the receiver with a machinist’s squarc resting upon the
glass plate,

on the receiver with parallel clamps, using a machinist’s
square set on the surface plate to square-up the sight
base on the receiver.

High-speed steel drills are the best to use for spot-
ting and for drilling the screw holes in receivers to at-
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tach sights, as they cut the alloy steels better and stand
up longer without resharpening. A drill that just fits
the screw holes through the sight base is used to spot
these holes, just drilling the full depth of the drill
point, so that the tap-drill used will center the hole
perfectly. The base is left in place while tapping, so
that it will act as a guide to start the tap straight.
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Shows base of receiver sight clamped in place on receiver for mount-

ing. Receiver bottom rests on steel parallel upon heavy glass plate

and thc sight base is squared up with machinist's square sctting on
the glass plate.

Even a high-speed steel drill will not drill a hard-
ened receiver but as most all hardened receivers are
case-hardened, it is only necessary to get through this
case-hardening in order to drill the hole, as the center
of the steel is soft. Various methods may be used to
penetrate this hardened skin, one of which is to mark
the locations of your holes, then remove the sight base
and, using a small mounted grinding-wheel or carbo-
rundum point in a high-speed electric grinder, grind
through the case-hardening at the two points you wish
to drill the holes. The base is then replaced, squared-up
and the hole drilling is done as on unhardened steel.
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If the case-hardening is very thin it can often be pene-
trated with a heavy center-punch, In this case, the
hole center is carefully marked and the center-punch
placed thereon and struck a heavy blow. The drill 15
then started at low speed, using turpentine for a lu-
bricant, and as long as the point of the drill does not
contact the steel, the lips of the drill will cut. The
center-punch is driven into the hole several times, as
the drilling proceeds, so that the center of the hole is
kept depressed below the reach of the drill point. An-
other method to drill this case-hardening is to soften
it with heat at the points to be drilled. The best
method to do this is by using an automobile storage
battery. Use two heavy cables, such as old starter
cables; attach one cable to some part of the receiver
with a heavy cable clip or a clamp and attach a sun-
lamp carbon to the loose end of the other cable (the
positive lead is best for this) and touch this carbon
point to one of the spots to be drilled. The carbon
immediately becomes white-hot at the point and softens
the case-hardening. The place for the second hole is
then touched with the carbon and softened, and the
drilling may proceed. Do not try this with A.C. house
current unless you have a very heavily fused line and
a variable control coil, in whick case (after some ex-
perimentiing and blown fuses) you may accomplish it.

Dental drills may be used to drill steel that is so
tough or hard that even high-speed twist drills will
not drill it. The ball shape is the best one to use.
These are used in a drill press at low speed with a
very slow feed, as thev will not cut fast. After a
small hole is opened up in tough steel with one of these
dental drills, the hole can usually be enlarged to the
required size with a high-speed steel twist drill run-
ning at low speed. These dental drills will not, how-
ever, start to cut on case-hardened steel any better than
a twist drill.
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Telescope sight base blocks or mounts may be
squared up on a rifle by using a small level. First,
level the action while the rifle is held by the barrel in
the padded jaws of a vise, then place your first block,
level it and clamp it in place, drill and tap the holes,
using the block clamped on the barrel with a parallel
clamp as a drill guide for the spotting drill, after which

Illustrating how barrel is held in padded vise jaws while receiver is
leveled with a small level, which later is used to level the telescopic
base block on top of the round barrel

the tap-drill is used, and, with the block still in place
to act as a guide, the holes are tapped. The barrel is
set in vee-blocks on the drill press to drill these holes
and the barrel squared-up with a small level on top of
the block, as the block has been clamped in the correct
position on the barrel while the rifle was leveled in the
vise, In the case of side mounts that separate from
the clamping rings of the scope, a square with a level
in it can be used to square-up the mount that attaches
to the side of the gun. The surface plate may also be
used to square-up scope base blocks or side mounts by
setting up the barrel and action on parallels and vee-
blocks, or vee-blocks alone, and using a square on the



SMALL PARTS 163

plate to square-up the side mounts, and a square on
the plate and a small square on top of the block to
square up base blocks.

For setting scope base blocks the proper distance
apart, steel scales may be obtained graduated in tenths
of an inch for part of their length. These are only
obtainable in six-inch lengths now and as base blocks

Receiver of light rifle held, leveled, in machine vise jaws while top
fastening side mount of the Lyman type for light telescopes is squared
on top of the barrel with a cross test level.

may need to be 7.20” apart, center to center, it will be
necessary to clamp a short rule, a 2” one, to the end
of the 6” rule. These can be clamped together with a
small parallel clamp if you use rules of the same thick-
ness, the width being immaterial as each rule is run
in half the width of the clamp jaws and butted against
the end of the other rule with their front edges in the
same line.
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Telescopes sometimes need repairs, and unless you
are sure of what you are doing, they had better be sent
to their makers or to some expert who specializes in
scope repairs but sometimes it is necessary to make
certain repairs on the spot, due to the time clement
involved and if you are careful this can be done.

A simple trouble of the double lens cemented type,
when they become old, is the separating of the two
lens that are cemented together, either the objective
or the ocular and sometimes both sets. The first evi-
dence of this is small stars appearing in the lens which

i
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Removing a threaded telescope lens-retaining ring with a short piece
of hack saw blade held in a pair of flat-jawed pliers.

is sometimes caused by the scope being subjected to
high heat, such as leaving it where the hot summer
sun strikes directly on the lens for some time. When
this occurs, the lens and holder are unscrewed from
the scope barrel and upon examining the inside you will
see a thin brass ring, with two notches in its outer edge,
that is screwed down against the lens to hold it in
place. Cut a piece of hack-saw blade just the exact
length to reach clear across the lens holder from side
to side, not quite touching the threads. Carefully place
this, smooth edge down, into the two notches in the
brass ring and, using a pair of thin but strong-jawed
pliers, carefully unscrew this ring, being careful not
to let the piece of hack-saw blade slip out of the
notches. After this is removed, if the lens does not
easily push out with your finger, place it upon a soft
cloth upon a bench or table with the outer surface of



Plate X

Spot anncaling a hardened steel recciver to soften it for drilling, using a
storage battery and a carbon point. In annecaling casc-hardened or heat treated
actions in small spots for drilling and tapping holes by which to mount re-
ceiver sights or scope mounts, the negative pole of a six-volt storage battery is
connccted by a heavy cable to some part of the action, using a heavy spring
clamp to make this connection. The positive pole of the battery also has a
heavy cable attached to it, upon the other end of which is a clamp with an
insulated handle to hold a sun lamp carbon.  This carbon point is held on
cach spot to be annecaled for one to two minutes, during which tme the point
ol the carbon becomes almost white hot.
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the lens up, place on the lens a small cushion of sev-
eral thicknesses of cloth, and, using a flat-end stick of
soft wood smaller in diameter than the lens, press the
lens out of its holder or cell.

Balsam gum 1s used to cement the two lens together
and if there is an optical company near by, take this
lens to them to have them separate the two parts and
re-cement it. If there is no optical firm available, heat
an iron plate to a low heat and carefully lay the lens
upon it. As soon as the heat has softened up the bal-
sam used for cement, carefully separate the two parts
of the lens, using only your fingers, but protect them
from being burned by putting a cloth over them.
After the lens has cooled, soak the old balsam off of
them with benzine, using a soft, clean cloth like an
old handkerchief to wipe them clean and dry. Obtain
some fresh balsam gum from the druggist and, carefully
heating the two parts of the lens again on the iron
plate, put a small amount of the gum in the cupped
lens and let it melt. Now lay the other part of the
lens in place upon the cupped part and, using a small
stick of soft pine, preferably white pine, work the sec-
ond part of the lens back and forth and around on the
first lens, evenly distributing the balsam gum between
the two parts and working the excess out of the edges.
It may be necessary to set the lens back on the heated
plate during this opecration, to keep the balsam thin
enough, After you have it as thin as you can get it
between the two parts of the lens, and you are sure
there are no air bubbles in it, see that the edges of
the two parts of the lens line up perfectly and then
set it aside to cool. After it is cool, place some melted
beeswax on the threads, inside the lens cell at the point
where the lens rested, replace the lens in the cell and
screw the notched brass ring up against it carefully
with a firm pressure but be careful not to overdo it
and crack a lens. The excess beeswax is removed with.
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a sharpened, soft, pine stick and the surfaces of the
lens are cleaned by blowing and brushing with a
camels-hair brush. This is also the proper method to
remove dust from a lens, do not use a cloth to do this
or you will scratch the lens.

In case no fresh balsam gum is available and the
old gum is not badly starred or the lens parts have not
separated enough to let dirt get between them, the
lens can be gently heated as you did to separate the
two parts, then instead of separating them they can
be worked around upon each other as you did after
putting in the new balsam gum, and if there is suffi-
cient gum remaining between the two parts of the lens
to spread around between them, the two parts can be
re-cemented with the original gum without separating.

Reticules in scopes are sometimes broken and must
be replaced. If a post reticule is broken, which seldom
happens, obtain the very finest steel embroidery needle
that you can get and if it is to replace a flat-topped
post, stone the point off of the needle squarely, examin-
ing it under a powerful magnifying glass to see that it
is square. After removing the rear lens from the scope
loosen the reticule cell and remove that. You can
then remove the broken post from the reticule cell and,
cutting off the needle to the correct length, solder it
in place where the original post was soldered, being
careful to keep it in the center of the cell.

If the reticule to be replaced is a cross-wire type and
you have wire of the desired size in platinum or steel,
solder it in place or if the material vou have is non-
metallic, use Dupont cement to fasten it in place. The
cross-wire is stretched across the ring to which it is
fastened and a small spring paper clip with a rubber
band around the jaws is hung on each end of the wire
to keep it taut while being soldered or cemented. In
case cement is used, leave the clips hanging upon it
for twelve hours,
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Platinum and steel wire may be obtained in fine
enough size to use for reticule cross-wires. The size
of this wire for cross-hairs may wvary from .0005”
(very fine) to .002” (very coarse). A medium fine
cross-wire will be .0007” to .001” in diameter.

Steel cross-wires stretched over the reticule of a telescope, to be soldered
in place. Spring paper clips on each end of the wires stretch them by
the weight of the clips.

If steel or platinum wire is not available and you
have no supply of other type of cross-wire material,
a fresh spider-web may be used. The best way to get
this is to find a spider-web that is in use and destroy
most of it. In a few hours Mr. Spider will have it re-
built and yvou can take some of the fresh-built web
to make into cross-wires. Spiders come in various
sizes and degrees of efficiency, and it may pay you
to look about and find various kinds of web to use for
your cross-wires. Field spiders are supposed to spin
a finer and stronger web than house spiders. I under-
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stand that the cross-hairs for fine surveying instru-
ments are made from the web of field spiders. Women’s
hair, if of sufficient fineness, can be used. I say
women’s hair, as this is nearly always finer than a
man’s hair and by careful selection can often be ob-
tained as fine as .001”. Human hair is quite elastic
and will stand a good deal. I have been told that
certain types of real silk thread may be separated
finely enough to get material for very fair cross-wires,
but I have never tried it out.

If none of the above materials appeal to you or if
they are unobtainable in the size desired, spider
threads, taken from the cocoon of the spider,
may be used. Late in August and early in September
the large yellow field spider with a cross on its back
spins 1ts cocoon 1n the fields. This cocoon 1s a round,
brownish ball, found on golden rod and blackberry
bushes. It should be cut open and thoroughly steamed
to kill the eggs inside. Between the egg sack and the
outer shell is a fine cushion of reddish down. This is
the part to use for cross-wires.

Take a wire hairpin and spread the ends so that the
distance between them is about 14 inch greater than the
diameter of the reticule cell, then place a small ball of
beeswax on each of the ends of the hairpin. With
a small needle, pick out one loose end of thread from
the cocoon and, letting the cocoon hang down, wrap
this end five or six times around one of the beeswax
balls on one end of the hairpin. Now turn over the
hairpin so that the thread comes around the other end
of it, wrap it around this end about six turns and then
pull off the cocoon, Hang this hairpin, with the spider
thread stretched across it, some distance above a small
vessel of boiling water and let it steam for fifteen min-
utes, so that it will absorb all the moisture it will take
up. This is to prevent the thread becoming slack on
a wet day, after it is in place in the scope.
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Now take hold of the back end of the hairpin and,
with the reticule cell lying flat on the table and with
fine marks scored across it at right-angles to each
other, lay the thread in place across one pair of these
scores. The back end of the hairpin should lie upon

. _J

Cross-wircs being made of spider cocoon stretched over the reticule of
a telescope between the waxed ends of a heavy hairpin, ready to be
cemented in place.

the table but the front ends, to which the thread is
attached, should be clear of the table top. It may be
necessary to place a coin or two under the reticule cell
so that the ends holding the thread do clear the table
top, thus stretching the thread tightly across the cell.
Use the magnifying glass to make certain the thread
lies in the scores cut across the cell. If not, take a
needle and gently place it there. Put a minute quantity
of collodion or DuPont cement in these scores of the
cell, on top of the thread. After ten minutes, cut the
ends of the thread, place a new piece between the ends
of the hairpin and put the second cross-wire or thread
in position on the cell, in the other pair of scores.

This spider thread is very fine and you may break a
dozen before you get your cross-wires in place, but
when you do get them there you will have a fine pair of
cross-hairs of great uniformity.,
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Spider-web cross-hairs are entirely practical, but only
in low-power scopes. They are used by many individ-
uals and by the leading makers of transits, Some vears
ago Fecker wrote an article about cross-hairs in which
he recommended the silk from the spider’s cocoon, so
I got some spider-web and some of the cocoon and saw
at once why he recommended the latter. The web is
much too heavy for target scope use, I could find none
below .00175” which, in a high power scope, covers
about 4” at one hundred yards. The silk of the cocoon,
according to Fecker, runs an even .0005”,

Woman's hair is easier to obtain than either spider
weh or cocoon silk, can be found down to about .0015"
and is very elastic. I have often used it myself and it
is excellent, but {vo heavy for anything over a three-
power scope. [ have replaced cross-hairs in transits and
found that the ones put in them by the factories are too
heavy for target scopes. I now use a material which I
buy from R. A. Litschert, Winchester, Indiana; this
- rung from .00075” to .001” in diameter, and 50¢ worth
will lIast quite a long while. I don’t know what material
it i3 made of but it looks to be some kind of vegetable
fibre and it can be cemented in with either DuPont
cement or finger-nail enamel. I have a Persian cat that
has an under-fur which runs .0005” in diameter and this
would be ideal except that it is brittle and has little
tensile strength. There may be other fine-furred ani-
mals whose fur has a higher tensile strength so that it
can be used—>but a target shooter would crown you for
putting spider-web cross-hairs in his 15X scope.

Dents may be removed from a scope tube or a bent
tube straightened, after removing all lenses and the
reticule cell, by inserting a steel rod inside the tube.
This rod should be a very close fit in the tube and the
end inserfed in the tube should be rounded at the
edge and well smoothed-up, so that it cannot dig into
the wall of the tube. A fiber-faced or composition-
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faced hammer can be used on the outside to tap the
dents out of the tube against the rod inside the tube.
As these tubes are thin and soft, dents are easily re-
moved and the hammering should be light taps, not
heavy blows, as this would stretch the tube.

Front sight ramps are of two different general pat-
terns, one a straight-blade type, cut to the contour
of the barrel on the bottom and soldered and screwed
to the barrel, the other a band-type, with the band,
which. is part of the ramp, encircling the barrel and
either pinned or keyed in place on the barrel.

The first type is the simplest to make, merely being
a flat piece of steel cut on the bottom with a radius
cutter of the right size in a milling machine, the tail
milled off at the correct angle and matted or cross-
grooved, and a slot cut for the type of sight being
used, either a blade or dovetail type. This type is
soldered to the barrel but it had also better be held in
place with a screw beneath the sight, tapped into the
barrel, A 6 screw, 48 threads to the inch, with
fillister head like a scope base block screw, is the best
type to use. The position of the ramp is marked on
the barrel, the blueing scraped off within the lines and
the barrel tinned at this point. The bottom of the
ramp is tinned and the ramp is then put into position
on the barrel, the #+6 x 48 screw, for which a hole has
been drilled and tapped into the barrel, is then put
through the ramp and the ramp is drawn up tightly
on the barrel with it. A piece of copper is placed on
the tail of the ramp, near the rear end, and a parallel
clamp is used to draw this part of the ramp down
tightly on the barrel. The ramp is heated with a torch
until the solder starts to run, and then both the screw
through the ramp and the clamp on the tail are again
tightened up and the ramp and barrel allowed to cool.
Any solder that escapes from heneath the ramp onto
the blued portion of the barrel is easily removed, when



172 ADVANCED GUNSMITHING

cold, without any injury to the blueing on the barrel.

If a milling machine is not available, this type of
ramp can be made accurately with a lathe, although
both the base contour and the sight slot must be cut
by hand. A piece of steel, of the right width and
thickness, is filed on the bottom to the barrel contour
and a line scribed on one side from the rear end of the

—tl

Left sketch shows blade-type ramp, ready to be soldered or soldered

and screwed to the barrel. Right shows how such a ramp sight is
held between adjacent jaws of the lathe chuck in order to face off the
tail and cross-groove it

straight portion at the front to the rear end near the
bottom, showing the slope of the tail. This sloped
portion is then roughed off with a hack-saw or grinder.
Now place the front portion of the ramp between two
adjacent jaws of a rather heavy three or four-jaw
chuck in the lathe, with the jaws in the position to hold
work internally, and have these jaws faced with copper
so that they will not cut the sides of the ramp. Ar-
range the ramp so that the line scribed upon one side
showing the tail slope is at right-angles to the center-
line of the lathe. Now face-off the tail of the ramp
to the line just as you would face any piece of steel,
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then, using a sharp-pointed tool bit, set to cut about
007" deep on the tail slope of the ramp, gear the lathe
so that this bit moves about .015” per revolution of
the spindle and, starting the lathe in gear, the bit will
cross-rib the ramp tail.

Band-type ramp cut from solid block of steel.

In making the band-type ramp, a piece of steel thick
enough to make the band and ramp in one piece is
drilled from end to end, slightly under the diameter
of the barrel, and then is reamed to the diameter of
. the barrel at the muzzle. This is then put in the
milling machine vice and the sides of ramp are milled
off to lcave the ramp the correct thickness, but the
cut is not made quite through to the hole drilled
through the block. The piece is then set vertically in
the vise of the miller, with the part that is to be the
band held in the vice jaws, and a light cut made at
each side cuts the bottom away from the ramp tail
back of the band or the ramp may be held upside down
in the vise of the miller and the bottom milled off be-
hind the band. The tail slope is milled off and the
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ramp grooved with a sharp vee-cutter, then a corner-
rounding cutter of the right size removes the corners
around the band. This type of ramp will require
some hand filing and polishing to turn the band out
perfectly.

A second method of making the band-type ramp is
to weld a piece of flat steel lengthwise of a piece of
shelby steel tubing, then mill off the slope of the ramp
tail and mill away the tubing, leaving only a short
band at the front. This will require quite a bit of
hand finishing where the weld is made.

Barrel bands are best made from thick-walled shelby
tubing or from any piece of solid steel by boring or

Barrel bands, A is front swivel band, cut from heavy-walled shelby

steel tubing. B is band for open-typc rear sight made from same

material. C is makeup of a swivel barrel band with base, to go inside

of forearm. Band is of spring steel, fastened to base hlock with four
small screws.

drilling and reaming the hole for the barrel. The
excess metal 1s roughed off with a hack-saw, leaving
a heavy part on bottom or top or both, depending upon
what the purpose is of the band. After these have
been roughed to shape, they can be finished more closely
by grinding and then completed with files and car-
borundum cloth. All polishing of these bands should
be done lengthwise of the barrel, so that after being
blued they match barrel finish as near as possible.

If a tool post grinder is available for the lathe, the
finishing time on these bands made from tubing or
solid stock may be cut down by mounting the band on
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an arbor between centers on the lathe, putting a rather
coarse wheel on the tool post grinder and grinding the
band down to the finishing point. The arbor is allowed
to turn free on the stationary lathe centers but a dog
is attached to one end of the arbor so that it may be
turned back and forth by hand, so that the band is
ground down all around except at the heavy part left
for insertion of sling-swivel screw, or rear sight, or
what have you. The grinding is only done while the
band is being turned slowly in a direction opposite
to that in which the grinding wheel is running. On
the return motion of the arbor and band the wheel is
slightly backed off.

Bands with a heavy part or projection on top of the
barrel are often used to hold open rear sights, the
dovetail slot for the sight being cut in the heavy part
of the band rather than in the harrel itself. In this
case, a heavy part is usually left on the bottom of the
band also, so that a screw may be tapped in here to
seat in a shallow cup on the under side of the barrel,
to keep the band in position and prevent any rotation
while moving the sight from side to side in the slot for
adjustment.

Barrel bands with a heavy part on the bottom are
used to hold forearms to barrels, either with a screw
only or with a sling-swivel screw, or they may be used
to hold the sling-swivel only, either heing set on the
barrel ahead of the forearm or being set within the
forearm with clearance in the forearm all around the
sling-swivel screw.

A rapid way to make barrel hands with the heavy
part on the bottom only is to use a piece of thin steel
like an old phonograph or large clock spring, annealed,
and passed around the barrel and fastened with four
small screws, #4 or #5 machine screws, to a steel
block, shaped with a half-round file to fit the contour
of the barrel. This type of band may be put on or re-
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moved from a barrel without having to remove ramps
or high front sights.

Another type of band with the heavy part beneath
the barrel can be made by using a piece of tubing just
slightly larger in outer diameter than the outer di-
ameter of the band wanted and with an internal
diameter slightly smaller than the barrel. This piece
of tubing is brazed or welded to a steel block and is
then reamed out to fit the barrel and finished on the
outside.

Barrel bands should be fitted closely to the barrel
about two inches ahead of the point where they are to
be finally seated and then peened lightly all around to
stretch them, so that they can be tapped back to the
point of final fitting. In case the band is quite thin,
such as the clock spring type mentioned, this peening
bad better be done with a composition-faced hammer
such as the Stanley Company puts out, so that the sur-
face of the band is not marred or it will have to be
polished down thinner for finishing.

Sling-swivels can be made by turning a screw from
cold-rolled, round, bar steel of 3¢” diameter or mare,
leaving a head of about the same length as the diam-
eter of the stock used. The shank is threaded to screw
into whatever base the swivel is to be fastened to, a
barrel band, or a nut set flush inside the forearm, and
the head is then drilled for the sling loop.

The sling loop is made from 14" or a little heavier
round, bessemer-steel rod, as this steel is quite soft
and will not crack when closely bent. The copper plat-
ing on. this rod can be easily removed with a little
carborundum cloth before shaping the loop. To shape
the loop, set a piece of flat steel upright in the vise
and either catch one end of the rod between the vise
jaw and one side of the piece of steel, or clamp one
end of the rod to the steel with a clamp, or put it into
a tight-fitting hole drilled in the steel and then wind
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the rod around the steel, tapping it on the edges
lightly to square the bend sligchtly, Be sure to wind
the rod closely around the steel, keeping the coils close
together like a spring wound with closed coils. The

How bessemer-steel rod is wound around a piece of flat steel, to form
sling loops.

coils can be sawed down one of the flat sides of the
steel piece and they will then drop off as individual
loops.

A small hole is drilled through the head of the
swivel screw at right-angles to and in the same plane
as the hole drilled for the loop. This hole need not
be larger than 144" and after the loop is put in place
in the head of the swivel screw, with its ends clearing
each other by 144", a small pin is driven tightly into
this 14 &" hole and the ends finished off flush with the
sides of the swivel screw head. This pin will prevent
the loop moving from side to side in the head of the
swivel screw.

Butt sling-swivels may be made of the plate type,
such as the government uses, or a wood screw shank
may be made in the lathe, with a head maiching the
front swivel, from round bar stock. A round-nose
tool, rather narrow, is used to cut the thread in the
lathe and the twist is rapid but the thread is shallow.
The small pin is used to hold the loop in its base, as
was done with the front swivel.

Quick-detachable swivels, several designs of which
are upon the market, are usually simple in construction
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and the simpler they are the better they will usually
be. The main thing in a quick-detachable swivel for
use on a game rifle is quietness, meaning lack of rattle,
which is where most of them fail. There is one design
upon the market which, while not as rapidly detached
as some others, is likely to be the quietest. This de-
sign employs a regular type swivel screw except that

A indicates how cross pin through head of swivel screw keeps sling
loop in place. B shows construction of a simple type of semi-quick
detachable sling swivel.

the shank is larger than that usually used and is quite
short, having only a few threads, and screws into a
plate set in the stock. A few turns will remove it,
and it should be as quiet as the solid-tvpe swivel. All
these designs can be examined and perhaps, using one
of them as a basis, you can make an improved design
of quick-detachable swivel.

You may sometimes wish to change a right-hand
safety of the push-through type, located in the trigger-
guard, to a left-hand one and as these are of simple
construction and of two general types, a study of the
thumb piece will show it is easily accomplished.

One type of the push-through safety is a simple
straight bar with a flat cut in it at one point so that
when this is opposite a projection on the trigger, or
beneath the sear point as is often seen when the safety
is in the front of the guard, the trigger may be pulled.
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When the thumb piece is pushed through so as to
move this flat to one side the full diameter of the bar
is beneath the trigger projection or sear point and the
trigger cannot be pulled. In this type, it is only neces-
sary to fill in this flat portion, either by welding or by
sweating and pinning in a piece of steel and finishing
it to the diameter of the round bar, after which a flat
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A indicates how a right-hand, push-through, trigger guard, shotgun
safety Is changed over to left-hand operation by filing the notch and
' cutting another to the left of the original. B shows how a right-hand,
push-through safety in the rear of the wigger guard is replaced with
a new typc for lefi-hand operation. The double notch is for the
poppet and the single slot for the extension on the back of the trigger.

is cut at the opposite side, so that when the safety is
pushed in from the left this flat comes beneath the
trigger projection or sear point and allows the trigger
to be pulled.

The second type of push-through safety, which is
found only in the rear of the guard, has a groove cut
around it into which the trigger projection enters when
the trigger is pulled with the safety in the “off” posi-
tion. To change this type to left-hand it is usually
easier to make a new safety. This should be made
from drill-rod, hardened and drawn or tempered at
dark straw color. The groove location can be de-
termined by putting a little prussian-blue upon the
rear edge of the trigger projection and with the bar
stock, after being cut to length, shoved in flush with
the left side, the trigger is pulled so that an imprint is
made upon the piece with the blue or this distance
may be measured if the gun is disassembled.

The manufacturer of metal pistol-grip caps is either
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a machine job with heavy hlanking presses or is en-
tirely a hand job of cutting, filing and grinding, for
the lathe will not produce the elliptical shape needed
for the cap nor will the milling machine, except the
profile miller which is nat found in the ordinary shop.

The cap of steel may be rough sawed, ground, filed
to shape and polished from steel of 144" or more in
thickness. If a raised center section is desired, the
steel should be 34" to 14" thick. The edge may be
rough-ground on a shop grinder for a distance of 14”
to 14" in from the edge to a thinner section and then
finished off smoothly around the edge of this raised
portion with high-speed hand electric grinder with
mounted grinding points or with round files.

The raised center portion may be left with a plain
smooth border 14" or more in width, and a plain
smooth section around the grip-cap screw in the center,
and the balance of the raised portion of the cap may be
decorated by engraving or etching with acid some de-
sign upon it, or it may be decorated by matting it with
a punch with simply a point upon it or a matting punch
with a design upon it may be used. These punches
can be obtained from William Dixon Inc., of Newark,
New Jersey, for about 30¢ each. Instead of a plain
border around this raised center portion, a matting
tool of a bead design may be used to decorate the bor-
der. Good effects in matting may be had by using
dental burrs of different shapes, just as you would use
a punch, by placing them upon the work and striking
them with a hammer.

Pistol-grip caps of malleable-iron or bronze can be
cast for you at any iron foundry and these can be cast
to shape from a wood pattern that you make up. They
may even be cast with a design upon them. They are
buffed to a polish with stiff-wire buffing wheels. If a
decorative design is used, do not have details too small
or they will not come out well in the casting.
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Cross grooving the il of a ramp sight with a peinted ool in the lathe.
Showing how a ramp is mounted between the sides of the lathe chuck jaws
and a sharp-pointed tool in the tool post is used to cross rib the ramp tail.
The power cross feed is used and the lathe is so geared that the serrations are
D15" apart. A depth of 006" w 007" will be found about right for these

serrations.
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Pistol-grip caps of ivory or of bakelite or other plas-
tics are easily sawed with a hack-saw and cut to shape
and decorated with small cutters in a high-speed hand
electric grinder. They may also be decorated or
carved with engraving or dental chisels and die-sinkers
or silversmiths’ riffle files. They may be polished with
a buffer and any of the polishing compounds, even
valve grinding paste, followed by opticians’ polishing
rouge. Small felt polishing points may be used in the
high-speed hand electric grinders for polishing small
designs.
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SHOTGUN REPAIRS

Looseness sometimes developes between barrels and
action of a double or single-barrel gun of the break-
open type. To repair this correctly requires quite a bit
of work, as it usually means a new hinge-pin or new
bolt, sometimes both. On cheap guns, peening parts
to tighten the action is permissible if a low-priced re-
pair job is necessary but it is, of course, a short-lived
repair.

First, make sure that the barrels bed evenly upon the
frame and see that the barrel lug does not bind in its
cut in the action, if the barrels will not bed down
evenly, If the barrels bear evenly on the frame (which

o S e

/7,

/,:/,/// , py
o ///{

Punch markings show where an underlug is peened around the hinge
pin and bolt notch, in order to tighten up a cheap shotgun.
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can be determined by coating the bottom of the bar-
rels with prussian-blue and closing the action) well and
good but if high spots appear on the frame or barrel
bottoms, dress these off with a very fine-cut pillar file
until the fit between barrels and frame is even.

If the hinge joint is loose and a cheap job is necessary,
peen the sides of the semicircular notch in the barrel

Showing how the underlug should be supported by being laid upon
a smooth steel block while being pecned.

lump which bears against the hinge-pin., Do not peen
around the edge of this notch, but peen the metal
around the notch a short distance back from the edge
until the joint is tight., Dress off the sides with a fine
pillar file so that it fits the cut in the frame,

For an example of peening shotgun lugs to take out
play and retighten the action of a cheap double or single
egun, we can take any gun of this type in which the
barrels have play both up-and-down and forwards-and-
backwards when the gun is closed.

The first part of the play to take out is the forward-
and-backward movement, as this occurs on the hinge-
pin and taking this out will often take out much of the
up-and-down play of the barrels.
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Lay the barrels upon their side with the lug contain-
ing the semicircular cut for the hinge-pin upon a per-
fectly flat block of steel, and see that the lug lays flat
upon this block, or you may bend it or loosen it from
the barrels in the peening operation. Tt may be neces-
sary to block up the barrels with pieces of wood to get
the lug to lie flat upon the block. Use the ball end of
the hammer head for the peening and do not strike too
close to the edges of the cut for the hinge-pin, as you do
not want to batter these edges but want to draw the
lug out slightly longer toward the front end. Peen
the lug some on one side, then turn the barrels over and
peen the lug the same amount on the opposite side. 1f
vou have trouble in striking with the hammer around
the hinge-pin cut near the top back of the cut, on ac-
count of the barrel being in the way, use a punch with a
rounded end to place on the lug, striking the punch
with the hammer. Try the fitting of the barrels on the
action after a little peening, as there is no use in over-
doing it. When vou have all the forward-and-back-
ward play taken out of the action by this method and
there still remains up-and-down play with the action
locked and the lock bolt is in good condition, peen
around the locking notch in the rear end of the barrel
lug, doing the peening on the lug below the notch and
just around the lower, inner corner of the notch. Keep
back from the edges of the notch as beiore, so that the
lug is drawn out but the edges of the notch are not
battered. Smooth up the sides of the lug each time,
after the peening, with a fine flat file so that the lug
does not bind in the frame slot.

If this peening operation does not take the up-and-
down play out of the locking bolt notch, squeezing the
notch together in the vise jaws with steel plugs in the
chambers, as elsewhere described, should do the trick
unless the lock bolt is badly worn, in which case it will
have to be replaced.
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If a new hinge-pin is to be fitted, examine the old
pin to see whether it is screwed into the frame or
pressed in. A screwed-in pin of course has a screw-
driver slot in it, usually but not always. Small screws
are often used to lock the hinge-pin in place, especially
if it is a screwed-in pin, These may either be put in
from the front of the action or from the flats on top.
After these small screws are removed, if the hinge-pin
is a screwed-in type with screw-driver slot, put the ac-
tion in a vise and, using a brace screw-driver, remove
the old hinge-pin. If it cannot be loosened with the
brace screw-driver, try heating the frame, but not to
the color changing point, and if it still cannot be re-
moved it will have to be drilled out. To do this, center-
punch each end of the pin carefully in the exact center

T

How the hinge pin is drilled ont of a shotgun action in the lathe.

and, using a high-speed steel center-drill in the lathe
chuck, place the tail center in the center-punch mark
in the opposite end of the pin and drill into the pin
with the center-drill. Take a high-speed steel drill
about 144" smaller than the pin, replace the center-
drill in the lathe chuck with this and drill through the
pin from end to end and then, using reamers, ream out
the remains of the old pin from the head end, but do
not ream out the threads at the opposite end. At this
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threaded end, when the pin is reamed to the top of the
threads in the action, the remains of this end of the
pin must be removed with the point of a heavy, steel
scriber or with small, pointed chisels, being careful not
to damage the threads in the action.

If the pin is of the pressed-in type, examine the
action for small screws holding the pin in place and
remove them if there are any used. A steel support
block must be placed between the two sides of the
frame to prevent springing it together and a steel
block must often be fitted to the frame, so that the
hinge-pin is vertical in the press. Heat the frame to
just below the color changing temperature and apply
pressure to the pin. If the pin will not start, have some-
one set a heavy brass block upon the top of the press-
ram, then strike it a heavy blow with a heavy hammer,
as this will often start a tight pin. Keep pressure on
the press-ram while the brass block is struck. If this
fails to move the pin, it must be drilled out.

With the barrels tightly against the standing breech
and clamped down tightly on the top flats of the action,
the hinge-pin hole is lapped to a larger size if the wear
is slight. Use an expanding cast-iron lap for this joh.
The arbor for this lap is a length of steel rod turned to
the same taper as a taper-pin, 4" to the foot, with a
straight portion about %4” long turned on the small
end. This straight portion is threaded with a fine
thread and fitted with a nut. The cast-iron lap is a
piece of cast-iron, turned to a size that will just enter
the old hinge-pin hole nicely, and reamed with a taper-
pin reamer to fit the arbor. This lap is then sawed
lengthwise, with a thin slitling saw, in three equidistant
places, starting at one end but stopping about 14"
short of the opposite end. The lap is then sawed with
three slots from the opposite end, between the first
three, the slots again ending 14" short of the opposite
end from which they are started.
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An oil or water-mix grinding compound can be used
on the lap to enlarge the hole, the nut being screwed up
on the end of the arbor to enlarge the lap as the work

progresses, L
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I

How the hinge pin is pressed out of a shotgun action. Note support-
ing blocks in slot around hinge pin and around the front end of the
action. Two possible screw positions are shown for the locking screw
in hinge pin, as this screw may be in either location.
Hinge-pins should be made of chrome-vanadium steel
for best strength. In case the pin is of the press-fit

type and not the threaded type, after the hole has been
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lapped measure it carefully for size and turn up a pin
.001” oversize. The surface finish of the pin should be
as smooth as you can make it, with a mirror polish.

Pack the pin in dry-ice and warm the frame
thoroughly, but not hot enough to make it change
color. Thirty minutes in the dry-ice will shrink the
pin sufficiently and, placing the steel block hetween
the two sides of the frame, press the pin into place.

In case the wear at the hinze-pin joint is more than
005" or .006” the lapping process had better be re-
placed with a reaming process, therefore it will be nec-
essary to soften the case-hardening of the action. To
do this, pack the action, stripped of all parts, in slacked
lime or powdered charcoal in an iron box, heat it in the
furnace to a cherry-red and then allow it to cool in the
box. Clamp the barrels in place on the action and
ream the hinge-pin hole to the necessary size to clean
it up of all wear, then case-harden the action again and
fit a new pin as previously directed.

If the hinge-pin is of the threaded type, lap or ream
the hole only as far as the threads, measure the hole
carefully, and turn up a threaded pin to a very tight
fit in the hole. Using a lathe dog on the unthreaded
end of the pin, which should be left long, screw it into
the hole, setting it up very tightly against the shoulder.
When screwing the pin into the hole, oil it with a very
thin oil. While it is screwed up tightly, measure the
pin lengthwise of the action and mark it for length so
that it may be cut off and a screw-slot sawed in the end,
so that the slot sets lengthwise of the action when the
pin is screwed home. Unscrew the pin, cut it off, slot it,
finish up the ends properly and screw it into place,
using a screw-driver in a bit-brace.

If the bolt is loose in the underlug, check the bolt
carefully to see if it is loose in the frame. If it is
loose at this point, a new bolt must be fitted tightly in
the frame. If however, the bolt is tight in the frame
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and is loose in the underlug, a low-cost job can be done
by peening around the back and under the bottom near
the back of the bolt-notch in the lug. Do the peening
well back from the notch, so as not to merely upset the
edge of the notch. If this will not tighten the bolt in
the underlug, {it steel plugs closely in the chambers of
the barrels, then catch the ends of the barrels and the
outer end of the underlug between the jaws of a vise,

Method of closing up the bolt notch in the underlug of a cheap shotgun

by squeezing it in the visc jaws. The brass block shown placed

against top of barrels has a nowch cut out over the rib. Be sure to
place close-ftting steel plugs in the barrels.

with the jaws faced with brass or copper, and screw up
on the vise to close up the notch in the underlug enough
to make the bolt fit tightly in its notch. In case the
barrels have an extension rib, set a heavy piece of brass
across them at the rear end, with a notch cut out of its
under side to clear the rib, so that when the vise is
screwed up the rib will not be distorted.

The proper way to take up wear in the bolt notch of
the underlug is to fill up the old notch by gas welding
and recut the notch, or to cut away the notch deeper at
the bottom and fit in a piece of hardened steel with a
tongue on it extending down into the lower part of the
lug and held in place with a small transverse pin
through lug and tongue. This is the system used on
Parker shotguns.
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A common trouble of lower priced double and single-
barrel guns is the loosening of the forearm. These
usually snap into place on the barrels, being held there
with a curved, flat-type spring. The shortening of the
curve of this spring, or wear upon the end of it where
it goes against a lug on the underside of the barrel, is
the cause of the loosening of it, It is usually soft
enough so that it can be drawn out by peening, starting
back half an inch from the point and working down to

Method of fitting a piece of steel into the bolt notch of the underlug
in order to tighten it up. This is a very good method.

the end. If it is too hard to do this, heat it to a cherry-
red, allow it to cool and then draw it out longer by
peening it cold, reharden and temper it and then refit
it by filing the end, trying it for length until it is correct
length to fit tightly. If a loose fore-end of the above
type shows very little wear on the end of the spring, the
spring is probably too soft and has developed too great
a curve. Straighten it out a little bit, going slowly and
carefully, by placing it in the jaws of a vise and tighten-
ing the vise a little at a time, and checking the spring
to see that it is straightening out. If it does straighten
out, continue the short pressure treatments until it is
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Various methods which may be necessary in htting a loose forearm.
A shows tightening the forearm by straightening out the curve of the
spring in the vise jaws. B shows curved spring type forearm being
peened out to lengthen it. C shows a sliding-type forearm catch be-
ing lengthened by peening the end with a ball pien hammer,
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a little too long to fit, then reharden the spring and
draw it to the proper temper, then file the end until it
is the proper length to fit.

The sliding-type fore-end catch may become worn,
until the forearm is loose. When this happens, the
catch can be heated and drawn out a little by forging,
filed to proper length and rehardened and tempered at
straw color. If the old catch cannot be lengthened by
forging, a new one can be made of tool-steel, hardened
and tempered as directed above.

Broken parts such as the action frame should never
be brazed or electrically welded. Any welding should
be done with a gas torch, as the work is more thoroughly
heated that way and makes a better weld. Brazing is
usually too soft, as the brass used in making the joint
will sometimes be pounded out a little, making parts
bind upon each other and may throw strains, set up in
firing the piece, upon the wrong parts of the action.

When new firing-pins are necessary they should be
made of chisel-steel, hardened by heating to a cherry-
red and quenching in oil, after which they are tempered
by heating to deep blue and again quenching in oil.

Broken hammers should not be welded, new ones
should be made up of tool-steel, hardened in oil and the
temper drawn at deep blue or a light purple.

It is sometimes necessary to cut off the muzzle of a
shotgun barrel, due to its having been burst or injured
at this point. This means that the choke is removed
from the barrel, as it lies in the last two or three inches
at the muzzle. While the full amount of choke can-
not be replaced, some choke can be put in the barrel
unless it is extremely thin.

If the gun happens to be a single-barrel gun it can be
chucked in the lathe and a new choke bored from the
muzzle end. This choke should start 132" to 2” back
from the muzzle, leaving this length of barrel at the
muzzle straight, The barrel should be bored out for a
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distance of about 2” in length to a diameter .007” or
008" larger than it was, with both ends of this recess
bored on a taper so that no abrupt shoulder is left at
the ends. As the boring tool will not leave a smooth
enough finish In the recess, it will have to be polished
after being bored.

A rubber expanding mandrel is the best thing to use
to polish this recess choke. Make this rubber mandrel
of a diameter so that after carborundum cloth has
been cemented on it in short sections around its cir-
cumference, it will just pass into the muzzle of the bar-
rel. For the polishing process use 000 carborundum
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Expanding rubber mandrel (A) with strips of carborundum cloth

glued onto the rubber being used to cut a recess choke in a shotgun

barrel. ‘This method may also be used to remove the choke from a
barrel. B shows dctails of this cxpanding rubber mandrel.

cloth followed by crocus cloth. A steel mandre] about
6” long with a solid head upon it is used to mount the
rubber upon. The rubber can be about 11%2” long and
is slipped onto the steel arbor and pushed up against
the head. The shank of the arbor, starting about 1
below the head, is threaded for the nut that screws onto
it to expand the rubber. This nut is made quite long,
although only part of it need be threaded, so that
when the rubber mandrel is clear at the rear end of the
choke, the nut is even with or only slightly inside of the
muzzle. The purpose of this long nut is to allow the
rubber mandrel to be inserted into the choke portion
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not expanded, and then expanded while in the recessed
portion of the barrel by tightening up the nut.

The outer end of the steel arbor is held in a drill
chuck in the tail stock of the lathe while the barrel
is revolved in the lathe spindle, The rubber mandrel,
with the carborundum cloth cemented on it, is moved
back and forth from one end of the choke to the other,
while the barrel is revolving, by the tail stock screw.
The recess should be polished out to .010” or a trifle
more. 1t may be necessary to replace the carborundum
cloth with new pieces while polishing out the choke, as
it wears down.

In case the gun is a double-barrel gun, or in case for
some other reason the barrel cannot be chucked in the
lathe to have the recess choke bored in it, the entire
job may be done with the rubber mandrel and carborun-
dum cloth. In this case, the recess is started and
carried practically to finish dimensions with #14
carborundum cloth, after which the polishing is done
with the 000, followed by crocus cloth. The arbor
upon which the rubber mandrel is mounted can be
placed in a chuck in the live spindle of the lathe and
revolved while the barrel is held in the hands, or a
motor with a drill chuck mounted on its spindle can be
used to drive the rubber mandrel, or the mandrel can
be chucked in the drill press. Always unscrew the ex-
panding nut of the rubber mandrel before drawing it
out of the muzzle and do not tighten it up until the
mandrel is replaced in the recess choke, so that the
bore at the muzzle will not be enlarged.

It is sometimes desirable to relieve the factory choke
of a shotgun barrel, as it may shoot too close with the
loads used. This is done by enlarging the bore at the
muzzle. This may be done with the expanding rubber
mandrel with carborundum cloth cemented to it, by
placing the mandrel in position back in the enlarged
portion of the barrel and expanding it with the nut,
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after which it is started revolving and brought slowly
out to the muzzle then run back again and the per-
formance repeated until the straight muzzle portion of
the barrel is enlarged the required amount. Removing
012" to .015" inside the muzzle will reduce a choke
from full to three-quarter. An automobile piston pin
hone may be used for this job, if you can obtain one of
the correct size,

Choke alterations can be accomplished by means of a proper sized

piston pin hone, which will remove part of the choke. These hones

are adjustable for size and burnishing blades may be obtained as well
as hone stones.

Shotgun barrels will often require polishing out, due
to neglect that has caused small pits or rust spots, or a
new barrel may be rough enough to lead sufficiently to
spoil the pattern after a few shots. The simplest
method of doing this polishing is to mount a steel rod in
the lathe chuck with a slot about 4 long sawed down
from the outer end. Place carborundum cloth cut 4”

A steel rod slotted lengthwise for 4 inches at one end, so that carborun-

dum cloth may be wound around the rod in 4 inch strips, to pelish

out the bore of a shotpun. The rod is held in a lathe chuck and

revolved by power while the shotgun barrel is held in the hands and
runt slowly back and forth over the revolving cloth,

wide around the outer end of the rod by placing the
end in the saw-slot and wrapping it around the rod in
the opposite direction from that in which the rod is
turned. The fineness of grain of the carborundum to be-
used will depend upon what condition the barrel is in
as to pits or rust. If little rust and only small pits
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appear, #1% followed by gradually finer through the
polishing stage will answer the purpose.

The final polishing should be done with oiled carbo-
rundum cloth of 000 grain, followed by crocus cloth
used dry. These final polishing operations are done
with the barrel held stationary in a vise or lathe chuck
and the polisher operated by hand, lengthwise of the
barrel. The polisher is turned a little from time to
time during the polishing operation, so that all parts
of the barrel are polished evenly. The barrel should
show no scratches and should have a mirror polish if
no pits are present.

Dents are removed from shotgun barrels either with
solid steel mandrels, gradvated in size about .002”
apart, or with expanding mandrels. The solid steel
plugs or mandrels are expensive, as each barrel size
requires several of them and they must be made of

A solid dent raiser, made of steel, nsed to start up deep dents in a
shotgun barrel. It is driven through the barrel, beneath the dent, with
a heavy steel rod and hammer, and should be a close fit in the barrcl.

tool-steel, hardened, ground and polished. The ends
of these solid steel dent-raisers are tapered off at 15 to
20 degrees, so they will start a dent up easily without
tearing the inner barrel surface. Three inches is a good
length to make them, and a heavy hard-wood dowel
rod or a steel rod is used to force them beneath the dent,
with taps from a hammer. The barrel and the dent-
raisers are both oiled with a light oil like sperm oil.

The adjustable or expansion dent-raiser is made of
two flat pieces of tool-steel sweated together. This
type Is also best made about three inches long, but in
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Using a 3" steel rod with a carborundum cloth wound upon it, to polish out
a 12 bore shotgun barrel held in the lathe. The steel rod shown in the lathe
chuck has a hack saw cut lengthwise of the rod, 4" long, at the outer end.
One end of a 47 wide strip of carborundum cloth is inserted in this cut and is
wound aronnd the rod in the opposite direction from that in which the lathe
turns,  The lathe is run in its lowest open belt speed while the shotgun barrel
is held in the hands and pushed and pulled slowly over the reveolving carbo-
rundum cloth, which should be a tight fit in the barrel.
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making them leave an additional inch of length, so that
a lathe dog may be clamped on them. After sweating
the two picces together, cut the ends off at an angle of
about 80-degrees to the sweated splice, the ends being
parallel to each other. Now center the ends and, plac-
ing the lathe dog on the pieces, place them between
centers on the lathe and turn them to bore diameter,
plus .012” or .015” and taper off the ends at fifteen or
twenty degrees for a short distance, 14” will be enough.

Enlarge the center-holes to about 744" diameter, if
they are not that large, and drill the pieces witha 175 ,”
hole from end to end. Drill out this hole from one end
to the sweated seam with a %{¢” drill and tap the re-
maining portion of the hole w1th a % 4" 24-thread tap.

Turn a groove.three inches from one end almost cut-
ting the piece off, so that after it is hardﬁned it may be
easily broken off at this point,

Details of expanding dent raiser for removing dents from shotgun
barrels.

Heat the two pieces until the solder melts and they
can be separated, clean the soldered faces of all solder
and harden both pieces, drawing them slightly at pale-
straw to relieve strains afterwards. Resolder the two
pieces together and grind them to just under standard
bore size, then polish the surfaces until no grinding
marks remain. The one inch of extra length may now
be broken off at the grooved place. Remove the solder
from the pieces.

A piece of 944" drill-rod is now threaded for 3” with
a 24-thread 9%;4” die and a nut is screwed up very
tightly to the end of the thread. This nut is turned off
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on the outside diameter so that it clears the thin end
of the expansion mandrel and a washer of the same
diameter is placed against the nut, An iron valve wheel
is placed upon the opposite end of the rod and pinned in
place. When the threaded end of the rod is placed
through the drilled out portion of the mandrel and
screwed into the threaded portion and tightened up,
the mandrel expands in one direction. The barrel and
mandrel should both be oiled with a light oil while re-
moving dents.

A solid mandrel will be necessary to start bad dents
up so that the expanding mandrel can be inserted, as
its shrink and expansion is limited. In removing the
dent a hammer with a composition face, such as made
by the Stanley Company, is used to hammer the outside
of the barrel lightly around the dent, while the ex-
panding mandrel is tightened against the dent on the
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Showing method of wsing expanding dent raiser in shotgun barrel
while the dent is being hammered lightly from outside with a Stanley
composition-faced hammer.

inside, as this hastens the removal of the dent and
lessens the strain on the barrel set up by the expanding
mandrel.

Shotgun barrels sometimes become bulged for a
short distance. This happens fairly often to a 12-gauge
full-choke gun, if it has a very soft barrel. It is gener-
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ally a pump or autoloading shotgun that suffers in this
respect and the bulge usually occurs just at the rear end
of the choke, sometimes going as far forward as the
front sight. The cause, in this case, is generally a heavy
high-velocity load of #2 shot, which does not seem to
chamber well In a 12-gauge choke. Bulges sometimes
occur at other points in a shotgun barrel, but in that
case the barre] usually bursts instead of merely bulging,
for these bulges at points other than the rear end of
the choked portion of a shotgun barrel are invariably
caused by obstructions in the barrel when the cartridge
is fired.

If the barrel survives without bursting or cracking,
the bulge may be removed by turning up a steel man-
drel in the lathe, to dimensions a few inches longer than
the bulged portion of the barrel and a close fit to the
bore, in fact the barrel should be oiled with a thin oil

o

Cross section showing two brass blocks, cut out to fit aronnd the out-
gide of a shotgun barrel, to clamp together over a bulge, while a steel
mandrel is placed inside the barrcl

and the mandrel should fit closely enough so that it
requires a heavy rod to push it to place in the barrel.
Two pieces of brass an inch or more square and ahbout
two inches long, each of which has a circular cut in one
side to fit across the outside of the barrel at right-
angles to the barrel’s axis, are clamped over the bulge
from opposite sides. These brass blocks can be bored in
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the lathe by clamping them upon the face plate, sepa-
rated about 14", using a drill to bore the hole an under-
sized part in each block, and then using a boring-bar
mounted upon the compond rest {o bore the circular
notches in the side of the blocks to the angle of the
barrel taper. Bore the notches just deep enough so
that when the blocks are placed upon opposite sides of
the barrel they fail to meet by 14”.
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Roller pipe-cutter, fitted with three rollers, used to iron oot a bulge

in a shotgun barrel. A steel mandrel is placed within the bore, as
in using the brass blocks.

The barrel may be held in a well-padded vise and the
brass blocks clamped around the barrel with a small
machine-type vise like one of the “Yankee"” vises. The
vise 1s tightened up, causing the brass blocks to squeeze
the bulged portion of the barrel in upon the steel man-
drel, the vise is then loosened and the blocks moved
around the barrel a short distance upon the bulge and
again tightened. After the bulge is pretty well pressed
out, oil the barrel well at that point and tighten the
blocks upon it again with the vise, but not too tight.
Take hold of the outer end of the vise screw and turn
the vise and brass blocks around the barrel upon the
bulge, tightening the vise a little from time to time,
continuing this until the bulge is ironed out.

Removing a bulge of this type can be done more
rapidly if, instead of the notched brass blocks, a roller-
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type pipe-cutter is used. A 1 Trimo three-wheel pipe-
cutter is then equipped with three rollers, instead of
two rollers and one cutting wheel, and after the steel
mandrel is placed inside the barrel, under the bulge,
the barrel is oiled on the outside and the pipe-cutter
with three rollers is used to iron out the bulge.

The notched brass blocks may be used to pound the
bulge out of the barrel by placing the steel mandrel
inside the barrel as hefore, placing one block upon
the bench with the barrel lying in it, at the bulged
point, laying the second notched brass block on top
of the bulge and striking the top block with 2 medium-
weight hammer. Turn the barrel as necessary to pound
out all the bulge.

When the barrels of double-barrel guns are cut off
for any reason at the muzzle, the opening between the
ribs is exposed and must be refilled with solder. Scrape
and clean the opening very thoroughly for a distance of
about 37¢” back from the muzzle, cut a piece of tin
to fit closely in the opening and press this in and back
an eighth of an inch or more from the muzzle. Use
rosin core solder to fill the opening above the piece of
tin. After the solder has cooled, file it off flush and
polish across the muzzles with fine carborundum cloth
on a flat wood block, In cutting off the barrels at the
muzzle, always use a machinist’s square to mark the
barrels for sawing and also afterwards, while filing the
ends, to make sure that the muzzles are square. Use
a piece of fine carborundum cloth glued onto a steeply-
tapered, round piece of wood, small enough at the
small end to go inside the barrels, so that the inner
edges are slightly rounded off, to remove any burr that
may be left at that point.

Ribs on double-guns sometimes loosen for a short
distance at some point and must be resoldered. Lift the
loosened portion as far up from the barrels as you can,
without loosening any more of the rib, place a small
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wooden wedge beneath it to hold it up and, using
slender scrapers or small needle files, clean the bar-
rels beneath the rib and under side of the rib as well
as you can, moving the wedge when necessary to reach
all parts. After this is done, use a small soldering
copper, with the tip hammered out flat like a screw-
driver for a short distance, to tin the under side of the
rib and the surface of the barrels where the rib is to be
resoldered. Use powdered rosin for flux for this work,
to prevent rust. Remove the wedge under the rib and
wrap three or four turns of soft iron wire around the
barrels in two places on each side of the loosened por-
tion of the rib, then wrap the same number of turns
around the barrels over the loosened portion of the rib.
If the loosened portion is very short, one wrapping
over it will be enough, but if it is more than 174" long
place wire wrappings over it an inch apart throughout
its length, Cut some small wooden wedges and place
these under each wire-wrapping around the barrels,
upon both upper and lower ribs. Along each side of
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Showing how small wedges are wired around a double-barrel shotgun,
used to hold the rib in place while it is being soldered.

the loosened portion of the rib place a small amount of
powdered rosin and some fine solder shavings, then
carefully heat the loosened portion of the rib and the
barrels at that point with a small tarch flame until the
golder melts and runs. Remove excess solder along the
edge of the rib, after it has cooled, with small three-
cornered scrapers.

Shot patterns of guns, either single or double-barrel,
that are equipped with ribs, may be raised or lowered
by lowering or raising the rib for a few inches at the
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muzzle. It is easiest to raige the pattern as it is only
necessary to lower the rib, which carries the front sight,
to accomplish this. On double-guns, the rib is loosened
for a few inches back from the muzzle and a little
is filed off of each side of the rib, to narrow it. It is
then pressed down into place on the barrels again
where, on account of its narrower width, it takes a
lower position and is then resoldered. The same result
is accomplished with single-barrels equipped with a
rib by loosening the rib and filing some from the bottom
of the rib to lower it and then resoldering it in place.

Lowering the shot pattern hy raising the rib is more
difficult to accomplish but can be done by loosening the
rib as before and soldering in place beneath it a piece
of steel, to raise it the required amount, and then
soldcring the rib back in place on top of the steel shim.
The sides will have {o be filled in with solder on a
double-gun where the rib is raised and also on a single-
barrel gun with hollow rib. With a ventilated-rib bar-
rel, the shims are cut the exact width of the rib sup-
ports, so no filling-in with solder is required at the
edges.

Some of the shot pattern can be made to go higher or
lower by cutting a little from the muzzle, at top or
bottom, inside the bore. This can be done with a car-
borundum file of round or half-round shape of the re-
quired size, or a reamer smaller than the diameter of the
bore at the muzzle can be used to do the job by placing
a steel shim beneath the reamer at the opposite side of
the bore from where the cut is to be made. The shim
protects the bore where it is not to be cut and raises
the reamer so that it will cut at the side desired. After
using either the carborundum file or the reamer, the
hore is repolished at the point cut.,

Cross-firing sometimes occurs with double-barrel
guns. When this occurs at less than thirty yards the
gun should be returned to the factory, for after cor-
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recting cross-firing at this short distance the barrels
will usually have to be refitted to the breech face. Ii
the cross-firing occurs at a greater distance, separating
the barrels more at the muzzle and for a few inches
back will correct it.

The upper and lower ribs are both loosened with a
small torch flame or a large soldering iron applied to
the ribs for eight or ten inches back from the muzzle.
The solder is also removed from the ends of the ribs
at the muzzle. The distance between the barrels is

Showing how small steel piece is placed between barrels of a double
gun, to force them apart to correct cross-firing,

measured and a piece of bright steel, thick enough to
force the barrels farther apart, is pushed down between
the barrels. This should be so0 adjusted in width that it
will keep the top rib at the same height it was before, so
that the gun will shoot to the same elevation. This
piece of flat steel does not need to be more than two
inches long. Apply flux and solder it in place, so that
it will hold the ribs at the certain height desired for the
top rib when they are replaced. The ribs are then
brought down into place and wires run around the bar-
rel with wedges beneath them on top of the ribs, as was
previously described for resoldering ribs. The bottom
rib can be brought right back against both barrels for
resoldering but the top rib, if maintaining the same
elevation as before, will not quite touch the barrels and
this gap must be filled in with new solder and the ends
of the hollow beneath the ribs at the muzzle must be
refilled with solder, as was previously described.
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To determine the amount the barrels should be
scparated to cure the cross-firing is a difficult matter,
but targeting the barrels beforehand to see where they
cross-fire will also show the amount of cross-firing at
distances within range of the gun. Laying the barrels,
removed from the gun, on a support and training them
upon a target, within shooting range, upon which a
heavy cross line is drawn marked off with heavy vertical
lines 4" to 6” apart, and looking through the barrels at
this line will show where the barrels point. After the
ribs are loosened, lay the barrel back on the support, in
the same position, and use a wedge pushed between the
barrels at the muzzle to separate them until the cross
pointing is corrected within range of the gun. The
distance between the barrels can then be measured and
the flat steel piece of correct thickness to maintain this
distance between the barrels is put in place.

Pump and autoloading shotpguns sometimes throw
loaded cartridges directly from the magazine out of
the bottom of the action instead of passing them up
to the barrel. This is due to failure of the magazine
shell-stop, which may fail for a variety of causes. In
an autoloading shotgun, if neither the shell-stop or
its spring is broken or missing, the failure of the shell-
stop is due to the breech bolt and the cartridge carrier
(which lifts the cartridge from the magazine up to the
barrel level) being out of time with each other so that
the carrier is in the raised position instead of the low-
ered position when the hreech bolt opens. This is
caused by a broken or badly worn carrier tip, or dog as
it is sometimes called. It may also be caused by break-
age of the carrier tip spring. The remedy is, of course,
a new part.

When a pump-type shotgun throws the loaded cart-
ridges out at the bottom the cause may be the same as
that mentioned for the autoloading gun, but is usually
the failure of the shell-stop itself. In some of the
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cheaper shotguns of the pump-type this shell-stop is
merely a piece of spring-steel, fastened to the side of
the receiver, inside, with a bend in it so that its front
end touches the head of the rear cartridge in the maga-
zine, holding it in place until this piece of spring-steel
is pushed aside, into a recess in the recciver, by the
closing of the breech-block. This bending back and
forth of this spring-steel shell-stop often results in it
losing its spring, due to the fact that it is tempered a
little too soft, and staying in its recess in the receiver
wall instead of leaping forth at the time the breech-
block opens to hold the next cartridge from sliding
back out of the magazine. Remedy is to rebend and
retemper the shell-stop after first hardening it when
it is rebent to its proper curve.

This same spring-steel shell-stop has another trouble
and that is that its front edge is sometimes too sharp
and it catches on the indented ring on the head of a
cartridge. This ring is rather close to the edge on
some cartridges and in this case if the sharp edge of
the shell-stop catches in it, it prevents the stop from
moving far enough across the head of the cartridege to
hold it well. As cartridges have a rather loose fit in
the magazine tubc, there may be play enough of the
cartridge in the magazine tube to allow the shell-stop
to slip off the head of the cartridge when the action
is operated. The remedy, in this case, is to oil-stone
the edge of the cartridge stop at its front end, so that
it slides easily over this indented ring in the head of
the cartridge.

Shell-stops of other types than the spring device
described above may sometimes give trouble from the
same cause of having too sharp an edge, but this sel-
dom occurs, and a failure on their part in a pump shot-
gun is usually due to breakage or extreme wear. The
remedy is to replace the stop with a new one, although
spring-operated shell-stops such as on the model 97
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Winchester sometimes become so dirty through neglect
that the springs fail to operate, when the remedy is a
thorough cleaning of stop, spring and recess in the
receiver wall.

A firing-pin nose will sometimes break off and wedge
in the face of the breech-block, and when this happens
the gun fires as the breech-block closes and if it is an
autoloading model it will continue to fire until it is
empty, so if a gun fires upon closing the breech-block,
look for a broken firing-pin al once. Hammer-notches
may break or wear so that the sear does not hold the
hammer back upon closure of the breech and this will
also cause the gun to fire, so check this point too in
case this trouhle develops.

I once had a 20-gauge Remington pump shotgun
stump me for two hours, because part of the time the
trigger could not be pulled while the rest of the time
that trigger had a normal pull. I took the trigger
mechanism apart at least ten times and finally dis-
covered a small piece of copper, from a pierced primer,
rolling around in the trigger mechanism. Part of the
time 1t would get under the forward extension of the
trigger, so that the trigger could not be pulled, and
then it would roll out of there and back into the hollow
in the grip of the butt-stock, out of the way of every-
thing. The first nine times I took the trigger mecha-
nism apart, it was back in that hollow in the grip, but
the tenth time it didn't get back that far and I saw it.
After removing it the gun worked perfectly, so in case
of action jams where all parts look normal, hunt for
loose pieces of foreign material in the mechanism.

Extraction trouble in a pump or autoloading shot-
gun is usually due to wear of the extractor hook. If
the wear is slight, slightly sharpening the hook with a
file and increasing the angle of the hook a small amount
will correct it, but a new extractor is the best remedy.
Faulty extraction is sometimes due to the ammunition
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used, the case rim being too narrow, or having too
much slope on the front side of the rim. This trouble
happens more often with cheap ammunition than with
the standard article, for one reason for the cheapness
of the ammunition is very apt to be far less strict in-
spection standards at the factory.

Dirt under the extractor seldom bothers a shotgun,
as there is room for considerable of it in the notch of
the extractor, but it is well to clean the notch occa-
sionally. .A broken spring can be the cause of poor
extraction, but as these are coil-springs they seldom
break.

A fired case sometimes remains in the extractor hook
instead of being ejected, so that it prevenlts a new
cartridge rising to the barrel, whereupon the fired
case is returned to the chamber. A broken ejector
spring or an ejector jammed with dirt will cause this,
or if the ejector is a long spring fastened in the top of
the receiver, the weakening of this spring may cause
the trouble. In guns with an ejector of this type,
cartridges with an oversize rim will not eject from
the breech-bolt. A different brand of ammunition
generally corrects the trouble in such cases.

Autoloading shotguns have a fibre or composition
pad fastened in the rear end of the receiver or in the
rear end of the breech-bolt, so that the metal breech-
bolt does not strike on the metal receiver wall. Do
not neglect this pad, replace it when necesgary, for if
it is missing and the breech-bolt pounds against the
receiver wall it causes crystallization of the operating
rod or other parts of the breech-bolt mechanism and
may crack the receiver.



Chapter 9

PROBLEMS OF THE 22 AND OTHER
RIM-FIRE RIFLES

The .22 Rim-Fire rifle is in a class by itself, both
as to price and for performance, and thereforc deserves
some special discussion. Tt has some troubles all of
its own, so we shall devote some space to them.

One of its commonest troubles, even in new guns,
is failure to extract the fired cartridge. In the case
of a new rifle this is very often caused by heavy grease
or dirt under the hook of the extractor and when ex-
traction fails on a gun, either new or old, this is about
the first place to look for the trouble. If this point is
perfectly clean, then try the “spring” of the extractor.
If the extractor is a piece of spring-steel, with no
spring behind it, make sure that it has the proper

NN\

Dirt lodged behind the extractor may hold it back out of place, and
make it fail to function.

209
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“spring” to it and is not too soft. If it also bhas a
coil-spring behind it, make sure the action of this is
positive and snappy, by pressing or drawing the ex-
tractor hook outward and then letting it snap back into
its slot. If it appears to be sluggish, remove the pin
holding the exiractor in place, then remove the ex-
tractor and the coil-spring and clean out the hole in
which the spring seats, also clean the spring thor-
oughly. It is seldom that the coil-spring is not of the
proper temper, but this may happen, so press it to-
gether between your fingers and see that it springs
back readily to its full length. If any of the coils of
the spring are out of line, discard the spring and put
in a new one, for it is almost impossible to straighten
it up.

A A
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Showing correct (A) and incorrect (B) shape to hook of rim-fire
cxtractor.

Next, examine the edge of the hook of the extractor
to see that it has not been broken off and, if the gun
is one that has had some use, make sure that the edge
of the hook of the extractor has not been worn or
rounded by use. This edge should be flat on the rear
side right out to the limit, and when in place this rear
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face of the hook should have a rake to it, meaning
that the edge of the hook should be closer to the face of
the breech than the rest of the hook, so that the angle
between the hook and the body of the extractor is less
than a right-angle. An angle of 80 to 85 degrees is
about right,

If the edge of the hook is very slightly broken away
or rounded, file the rear face of the hook with a fine
three-square file until the rear face is perfect clear out
to the edge, then just remove the wire-edge left by the
file on the edge of the hook with a fine carborundum
stone or with a white Arkansas stone. The carborun-
dum stone can be bought from the Carborundum Co.
of Niagara Falls, New York, and the white Arkansas
stone from the Norton Co. of Worcester, Mass. These
square and triangular slones cost about 50¢ each.

If the edge of the extractor is badly worn or has
quite a piece broken from it, the only thing to do is to
rcplace it with a new one. If the factory product is
not readily available, a new one can be filed out of a
piece of spring-steel. This steel is readily obtainable
anywhere, for if your locality does not contain a shop
which makes automobile springs or replacement leaves
for them so that you can buy annealed spring-steel,
get a piece of broken automobile spring leaf from a
garage, heat this to a moderate red-heat and then bury
it in slaked lime to cool. This will anneal it so that
it can be easily cut and filed and after it is filed to
shape, heat it to a low cherry-red and quench it in a
light oil to harden, after which polish it and heat it
slowly to a deep blue and quench it again in the oil
to give it the proper temper.

Another cause of extraction failure is a rough or
dirty chamber or a badly worn chamber. If the cham-
ber is merely dirty it can usually be cleaned with a
brass-bristle brush and a good powder solvent. If
this fails to clean the chamber then use a chambering



Correct ignition is a main factor in the development of the potential
accuracy of any .22 rim-fire rifle and is a matter which should receive
constant attention from the rifle owner, These drawings on Plate X0
are intended 1o illustrate certain correct principles of rim-fire ignition
and also to show certain common faults of action fitting and adjust-
ment which will seriously affect this vital matter of accuracy.

It shall be called to mind that the “anvil” of any center-fire primer
is a part of that primer itselff—bheing contained in the primer cup, in the
case of our American-type primers—or being formed in the primer
pocket of the case, with the Berdan-type primer. However, in any
rim-fice rifle this “anvil™ is an intcgral part of that rille—bcing formed
by the breech-end of the harrel—that portion of the counterhored recess
around the mouth of the chamber which accommeodates the rim of the
cartridge case, and which lics directly under the point of the firing-pin.
In the Plate opposite, this “anvil™ is indicated by the letter “X."

Figure “A"™ shows .22 rim-fire operation under proper conditions.
Notice that the cartridge is fully seated into the chamber, with its rim
solidly up against the riflc’s “anvil” so that there is no movement or
lost-motion when the firing-pin drives forward. Such condition gives
instantancous and consistent ignition for epery cartridge fired. The
gunsmith should see to it that all tolerances and adjustments—both in
firing-pin and cxtractor—establish this correct relation of parts. The
rifle’s owner should see that this situation is maintained—by keeping
grease and dirt out of the rim-counterbore and from around the ex-
tractor, and by avoiding any battering-down or cushioning of the
“anvil.”

Figure “B" illustrates a common fault of many .22 falling-block
rifles, one which seriously affects their accuracy. Here we have a condi-
tion whereby the cartridge rim cannot bear firmly against the “anvil”
—causing erratic ignition and hang-fires. This is often due to dirt or
heavy grease lodging behind the extractor, or it can be caused by a
bent extractor—either of which fault prevents the cartridge from being
fully seated in the chamber. Both faults can occur in a properly ad.
justed rifle after it has left the maker’s hands—and their correction calls
for cither a thorough cleaning or a new extractor,

Figure “C" illustrates a similar condition, where the cartridge is pre-
vented from being properly szated on account of an extractor which is a
trifle too thick. A bit of fling or stoning-down will correct this fault.

Figure “D" shows the same condition in a bolt-action rifle. Here
the cartridge is prevented from proper seating by an extractor which is
too long. The remedy is to stone or file off a bit from the end of the
extractor—or to file out the hook slightly. Dirt or hard fouling ac-
cumulating in the rccess for the extractor hook can cause this same
fault—so keep this recess cleancd out at all times.

Figures “E" to “J" illustrate proper and improper firing-pin profiles.

“E™ is a poor one—too pointed and edge too sharp. Will caunse
pierced cases, with accompanying gas-bursts,

“F" is also a pour one—striking face too narrow and too sharp.
Will cause split and burst case-rims.

“G" is a good shape—but care should be taken to stone-off the sharp
cdges, just strike a slight bevel all around.

“H” is proper for the round-end firing-pin, but this is a poor shape
to use for rim-fire cartridges.

“1” is proper profile for the round, flat-end fring-pin—but be sure
to strike-off the sharp edge around its point.

“I** is a poor shape to usc—safe, but not an efficient profile.



,i

Plate XIII

page.)

appositc

givon  on

IpLLons

(Drescr



RiM-FIre PROBLEMS 213

reamer with plenty of cutting oil, such as lard oil or
black sulphur oil, but be careful not to force the
reamer, use it gently or you may gouge the chamber
or stick the reamer and break it.

If a chamber is rough, try the chambering reamer
to see if it will smooth it up, although a rough chamber
is usually enlarged so that a chambering reamer will
not touch it and if this is the case there are two things
that can be done; either replace the barrel with a new
one or make a new chamber. This last can be done in
two ways. One of these is to cut off the old chamber,
rethread the barrel and set it back the amount it has
been cut off, then cut the new chamber. The second
method is to chuck the barrel in the lathe so that the
bore is truly centered and bore out just the length of
the chamber to a larger size, large enough to be tapped
with a fine-thread tap to about 38”. A piece of 34"
drill-rod is then threaded with a die set slightly over-

-
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Ilustrating how a picce of steel rod mav be sct into the rear of a
barrel and a new chamber cut in it, replacing a worn chamber.

size, so that the rod will screw very tightly into the
threads tapped in the barrel. Make sure that the piece
of drill-rod bottoms perfectly in the bottom of the
counterbore in the barrel, then set it up as tightly as
you can and cut it off, facing it down to the rear end



214 ADvANCED GUNSMITHING

of the barrel. With the barrel still centered in the
lathe, drill a center-hole in the piece of drill-rod, using
a combination center-drill, then drill out the length
of the chamber with a 2{¢"” or 13;,” twist drill, after
which bore it with a small boring tool, which you can
grind to shape from a piece of high-speed steel lathe
cutting bit, until it is just a few thousandths of an
inch below chamber size, then use the chambering
reamer to linish it to size.

Once in a while you will encounter a new gun with
the chamber so large that the fired case expands be-
yond its “spring-back” point, so that it grips the
chamber walls very tightly. This usually does not
give much trouble in a rifle where you have ample
extraction power, but it is a tough break when it
occurs in a revolver where six or more hired cases are
extracted at once, The gun, of course, should bhe re-
turned to the manufacturer at once, but if this is not
feasible, then try brass-case ammunition, as the brass
case is often stiff enough to have more spring than
other types.

Extraction difliculties are one big reason why guns
should be thoroughly cleaned each time they are used,
regardless of what the ammunition manufacturer tells
you about his noncorrosive ammunition making clean-
ing unnecessary, for dirt that collects in a chamber
may be of any nature, and it may readily absorb
moisture so that the chamber is rusted and pitted,
and a barrel with a ruined chamber is almost as badly
ruined as one with pock-marked rifling. I prefer a
brass or bristle brush of the Parker tvpe, as these
brushes will remove dirt better than a patch does. If
the brush is dipped into a good cleaning solvent or oil,
it will leave a coating of it in the chamber and rifling,
then a dry patch run through the barrel before the gun
15 used again will remove anything loosened by the
action of the oil or solvent.
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The rim-fires, especially the .22s, are very susceptible
to ignition troubles, not necessarily misfires, but hang-
fires and uneven ignition. A great deal of this is due
to the ammunition. The primer space in a .22 rim-
fire case is very small, the primer mixture is not always
evenly distributed around the rim, and spots where
it is thin may easily cause a slight hang-fire. Also the
modern high-velocity brass case is pretty stiff and the
firing-pin blow on many of the older rifles, and on
some of the new ones, is a little too light for best igni- .
tion. This is sometimes caused, in a new rifle espe-
cially, by heavy grease inside the bolt barrel, so that
the firing-pin is cushioned against the inside of the bolt
head by this grease. A new rifle should always be ex-
amined at this point to make sure there is no grease
inside the bolt. A very light oil is the only lubricant
that should be used upon the firing-pin or coil-spring
inside the bolt.

Poor ignition from a light or misplaced firing-pin
blow can be detected by examining the impression
made by the firing-pin on the head of a cartridge. To
give the best ignition, this impression should be .015”
or more in depth. If the firing-pin impression looks
to be considerably less than this in depth, out on the
cartridge rim itself, start to hunt the cause right away.
First, make sure vour bolt is clean of grease and dirt
inside the head as mcntioned above; next, make sure
that the firing-pin protrusion from the breech face
is sufficient. Soumetimes a firing-pin is shortened by
wear on the point and when this occurs it can often be
lengthened by cutting back the shoulder of the pin
slightly, thus giving it a longer point. If the pin is
hard, it must either be ground back or be softened by
heating to a red-heat and burying in slaked lime to
cool, after which it may be filed or machined in the
lathe. It is then rehardened by heating to cherry-red
and quenching in a light cil, after which it is polished
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and then heated slowly until it becomes blue in color
and then quenched again in the oil to temper it.
Hardened pins can be chucked in the lathe and ground
back slightly in the body with an electric tool post
grinder, or this grinding can often be done on an au-
tomabile valve-grinder of the better type often found
in garages.

If the firing-pin protrusion is sufficient, examine the
rim of the chamber where the case rim is supported
against the firing-pin blow (its “anvil”) to make sure
that the rim is not dented at this point, as in some
rifles, especially older types, the firing-pin is long
enough to strike the chamber rim if the rifle is snapped
without a cartridge case in the chamber. If the rim
is in bad shape at this point from this cause, the rem-
edy is to set the barrel back one thread, cutting it off
and deepening the chamber the required amount. After
this has been done, the firing-pin should be shortened
so that it does not quite strike the rim when the empty
gun is snapped.

Dirt in the counterbore in the end of the barrel for
the case rim may cushion the blow of the firing-pin
enough to cause hang-fires or misfires, so make sure
there is no dirt or heavy grease at this point. Grease
may easily collect there when greased cartridges are
used, and the autoloading .22s are sometimes bad of-
fenders from this cause because powder fouling blows
back into the action with this type of gun and grease
at the rear end of the chamber will pick up this foul-
ing, so the rear end of the chamber should be cleaned
after you are through shooting the gun for the day.

In examining the firing-pin impression on the head
of the fired case, check carefully to see where the
firing-pin strikes. If the firing-pin impression extends
clear out over the edge of the rim, and your rifle gives
ignition troubles, try narrowing the pin enough at the
outer side so that it strikes just inside the edge of the
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rim, for the rim is very much stiffer at the edge, due
to the double thickness at this point, so a rifle on
which the firing-pin blow is a little too light to give
good ignition when the pin extends over the edge of
the rim may give good ignition if it is narrowed enough
to strike just inside the edge of the rim,

The round, flat-ended firing-pin has to strike a
heavier blow to give as good ignition as the rectangular,
so called “chisel-shaped” flat-ended firing-pin, unless
the diameter of the pin is very small, for the greater
part of the impression is made upon the case-head
inside the rim and this tends to cushion the blow.

This may be corrected in two ways; either by grind-
ing off the side of the firing-pin toward the center of
the case, to reduce the amount of pin impression on
the case head inside the rim, where it does no good;
or by grinding the sides of the pin parallel, to narrow
it to the chisel-chape, thus concentrating the force of
the blow. In making any change in the shape of the
firing-pin point, the edges of the flat point should not
be left sharp, but should be slightly rounded with a
fine hand-stone like the white Arkansas stones. Never
make a rounded-nose firing-pin that is a hemispherical-
shaped cnd like a center-fire pin for use on rim-fire
cartridges, for this is almost sure to give poor ignition,
The end of the firing-pin should be flat.

In some of the older make rifles of the falling-block
types, the firing-pin strikes the case rim at the point
where it is supported by the extractor. This nearly
always leads to ignition troubles, due to the fact that
dirt often gets behind the extractor and cushions the
firing-pin blow, also very often the extractor is slightly
below the level of the end of the barrel so that the rim
is actually not supported by the extractor against the
firing-pin blow. The best correction for this is to make
a new firing-pin, with the nose in a different position
so that it strikes the cartridge rim where it is solidly
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supported by the end of the barrel. The old firing-pin
hole in the breech-block can be filled up by tapping it
out with a fine-thread tap and screwing a piece of drill-
rod into the hole tightly, after which the rod is cut off
and filed down flush with the face of the breech-block.

At any time a cartridge case head blows out, examine
the inside of the breech-block or bolt for small pieces
of copper or brass that have come back through the
firing-pin hole, as these will often cause enough friction
to cushion the firing-pin blow or may even roughen up
the firing-pin enough so that it binds in the hole in
the bolt or breech-block.

Of course, weakened main-springs will always be a
source of ignition trouble and the remedy is to replace
the weakened spring with a new one,

If ignition troubles persist, another point to examine
about the firing-pin is the angle the face or end of the
pin makes with the body of the pin. This angle will
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Showing importance of proper firing-pin impact. A shows pin nose

striking too high across the side wall of rim. B shows hring-pin

face of wrong shape, causing the blow to be cushioned by the pin
first striking below the priming space in case rim.

sometimes be found to be greater than a right-angle
at the outer edge where it strikes the case rim, which
makes the inner edge of the firing-pin, that strikes on
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the case head inside the rim, the longest side of the
pin, so that it strikes the case head first and cushions
the blow before the outer edge strikes on the rim.
Chisel-shaped firing-pins will sometimes wear into such
shape, and they have also been put out by factories in
this shape. The remedy is to carefully stone the end
of the firing-pin at right-angles to the sides of it, using
a fine carborundum stone and rounding the edges
slightly with a white Arkansas stone.

The movement of the cartridge case into and out of
the chamber, in a rifle with repeating action, has a
certain degree of lapping action on the chamber as the
number of cartridges fired mounts up into the thou-
sands. The practice of some manufacturers of re-
peating rifles is to harden the chamber end of the barrel
on their better grade guns to keep this wear at a

Iustrating how a badly worn chamber allows cartridge to drop to the
bottom, causing a misplaccment of the firing-pin blow and cushioning
of the impact.
minimum, but in any except the autoloading rifles
this wear is not much of a factor in ignition troubles.
It is more so in the autoloading rifics for two reasons;
one being that usually more ammunition is fired
through an autoloading rifle than through any other
type of repeating rifle in the same length of time; and
the other reason is that usually the chamber of the
autoloading rifle is somewhat larger to start with, as
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more clearance is usually given the cartridge case in
these actions so that they will function properly.

The part these worn chambers may play in ignition
troubles is simply to allow the cartridge case to move
far enough out of line until the firing-pin strikes on
the edge of the rim where it is doubled over, so that
the blow of the firing-pin has to compress this edge
before it can crush the primer mixture. The remedy
here, provided that the chamber is not so badly worn
as to cause inaccuracy, is the same as before noted
when the firing-pin strikes out over the edge of the
rim, to narrow the firing-pin by grinding off its outer
edge so that it strikes entirely inside the edge of the
rim. If the chamber is worn enough to cause notice-
able inaccuracy, a new barrel should be fitted or the
old barrel set back and rechambered.

A badly worn or over-large firing-pin hole in a
breech-block may allow the pin to move about so that
it strikes over the edge of the case rim instead of just
inside the edge, thus causing ignition trouble. The
remedy for this is to bore out the firing-pin hole in the
block or bolt so that it can be threaded for a 14"
threaded plug of drill-rod, which is screwed tightly into
the hole and cut off flush with the breech-face, after
which a new firing-pin hole of the proper size is drilled.

Speed-actions sometimes give ignition troubles on
modern high-speed cartridges with their stiff cases and
as manufacturers of ammunition are adding even more
stiffness to the case material from time to time, to
prevent case heads blowing out in older actions, a
speed-action that may have given pretty good ignition
a few years ago may fail to do so on a later-type am-
munition. The only cure for this is a stiffer main-
spring, if it is possible to get one stiff enough that will
go into the action. If this is not possible, the specd-
action will have to be replaced with a slower type
having a longer firing-pin travel.
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Main-springs of speed-actions often have to be re-
placed, because usually a very small let-down in main-
spring strength on these actions will result in hang-
fires and sometimes in misfires, For the same reason,
firing-pin length should often he checked on these ac-
tions, as wear on the firing-pin will shorten it so that
the impression it makes on the case head is too shal-
low. This should not happen if the pin is made of the
proper steel and is properly hardened.

N
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Excessive head-space causes a light firing-pin blow and poor ignition.
In many riflc actions the forward travel of fring-pin is limited by a
shoulder, as shown abave.

Excess head-space seldom results in poor ignition,
because before it becomes enough to cause this trouble,
case heads will be blowing out due to not being prop-
erly supported. Excess head-space, however, does re-
sult in poor accuracy in the .22, because ii the case
head is not properly and very evenly supported. the rifle
does not group well, Most manufacturers of rifles try
to keep excess head-space to not more than .003”. The
size of .22 rim-fire cases has been pretty well standard-
ized by ammunition manufacturers, but dies for form-
ing cases are subject to wear, so a certain small toler-
ance has to be allowed in the manufacture of cases.
The rifle owner, however, should check head-space if
the rifle does not group well. Steel shim stock that is
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used in garages can be bought cheaply from a garage
and cut into small pieces, that can be placed upon the
head of the cartridge and the action then closed upon
it. As soon as the action closes with a slight effort,
the shims can then be removed and measured with a
micrometer to determine what the excess head-space
amounts to, and if more than .002” to .003” it is too
much, In fact, several brands of ammunition should
be tried until one is found which shows no excess head-
space and, if other things about the ammunition are
equal, it should show better accuracy than a brand
which shows excess head-space in that rifle. The
single-shot falling breech-block and the bolt-action
types should have no excess head-space, as these
actions have ample power Lo close the breech on tight
cartridges, but don’t overdo this tightness so that the
case head is crushed, or the priming mixture may be
displaced and poor ignition will result. An ammuni-
tion that shows no excess head-space for one lot num-
ber may show it in another lot number, due to change
of dies or different dies being used to turn out ammuni-
tion carrying diffcrent lot numbers, so after finding one
lot number of ammunition that does well in the rifle,
buy a quantity of it, and when in need again, buy
single boxes of different lot numbers, to again try out
the ammunition before buying a further supply.

As .22 rim-fire rifles are used more than all other
calibers combined and, since the introduction of high-
velocity rim-fire .22 cartridges, maintaining proper
head-space has become important from a safety stand-
point, simple and low-cost ways of taking care of wear
in breech-block locking mechanisms are necessary.

Sume of the popular slide-action .22 rim-fire rifles
lock the breech-block into a notch in the receiver top,
either on the inside of the top of the receiver or cut
clear through the top of the receiver, The breech-
blocks themselves are often hardened, but the receivers
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are nearly always soft, and there is where the wear
occurs. This low-cost repair is done in the same way
as that to repair wear in cheap single and double
shotguns, by peening the metal behind the locking-
notch. As the inside of a .22 rim-fire receiver is too
small to get a hammer into it, a heavy punch with a
rounded end is placed on the metal of the receiver be-
hind the notch into which the breech-block locks and,
with the receiver lying upon a heavy piece of brass, this
punch is struck with a hammer. Move the punch
slightly and strike it again, repeating this process
evenly across the receiver behind the notch, being care-
ful not to do the peening too close to the locking notch
or you may burr its edge.

This peening will swell forward the metal of the
recciver, thus moving the rear face of the locking notch
slightly forward, locking the breech-block closer against
the rear end of the barrel. If, in this operation, the
breech-block is caused to lock-up too tightly, a very
fine file is used to cut back the edge of the notch
slightly and, after using the file, the face of the notch
is stoned with a hard Arkansas stone, to remove all
file marks and leave the locking face smooth and pol-
ished.

In the bolt-action .22 rim-fires, the breech-bolt is
often locked by the bolt handle turning down into a
notch cut in the receiver wall. The inside of the re-
ceiver wall, just back of this locking notch, can some-
times be reached with a rather slender, rounded-end
punch by bending the punch slightly and putting it
into the receiver through the top slot through which
the bolt-handle travels, or up through the bottom
opening in the receiver. The important point is near
the bottom of this locking notch, usually the last
quarter-inch, If it is impossible to get any punch in
place to peen this receiver wall to stretch the metal
forward into the notch, the rear face of this notch may
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be built forward with an electric welder, at small cost.
After this is done, the notch must be dressed back with
fine files and then polished with the hard Arkansas
stone until the bolt just closes nicely on a cartridge
in the chamber.

If the bolt-action rifle has a lug upon the bolt,
opposite to the bolt handie, which turns into a nutch
in the left receiver wall, this notch must also be peened
forward, or welded, and both notches dressed so that
the bolt handle and lug bear equally. A little prussian-
blue or lamp-black mixed in oil and applied to the
locking lugs in a very thin coat will show when both
bear equally.

Badly enlarged chambers will usually show poor
accuracy, due to the cartridge lying at the bottom of
the chamber so that the bullet strikes the rifling on an
angle when leaving the case, but usually before a cham-
ber is enough oversize to give trouble from an accuracy
standpoint, extraction troubles will have forced the
purchase of a new barrel or at least the cutting of a
new chamber,

Noncorrosive priming mixtures in use today do not
all have the same chemical content and while, from
a standpoint of danger of rust forming in the barrel if
only one brand of ammunition is used without clean-
ing the barrel, cleaning is unnecessary, yet it is better
to do this cleaning, for it may be forgotten in case
another brand of ammunition is used and the mixture
of the two different priming formulae may promote
rust in the bore. Also, cleaning a bore through which
lead bullets are fired will prevent any accumulation
of lead from the bullets, for some barrels are slightly
rough and will pick up lead readily. A brass brush
is the best method to use to remove this lead fouling
and if the brass brush is dipped in water or in some
good barrel cleaning mixture, or protective grease such
as Rig, it will take care of any primer fouling. If
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- water is used as a cleaning medium, the barrel should
be thoroughly dried by running dry patches through
it afterwards and should then be oiled with an acid-
free oil or gun grease.

If rust does gather in the bore to such an extent that
it cannot be removed with a brass brush and gun oil,
a mild abrasive, such as fine optical emery or crocus-
powder on tight patches dipped in oil, should be used
to remove it, If it is a bad enough case to regquire
a coarser emery powder at first, followed by the fine
grade mentioned, then the surface of the bore will be
minutely pitled and thereafler the bore will have to
be cleaned with a good brass brush each time much
firing is done through it, for these pits will rapidly
pick up lead and the rifle will be inaccurate. For a
bad case of leading, a cork is placed in one end of the
barrel, mercury is then poured in the opposite end
and that end corked, and the barrel turned about by
the hands for an hour or more until the liquid mercury
reaches every part of the bore, so that it can amalga-
mate with the lead. The mixture is then poured out,
the barrel cleaned with a brass brush and examined
to see if the cleaning was complete, and if it is not then
the mercury treatment must be repeated until the barrel
is clean.

Dry (meaning unlubricated) ammunition should
never be used, for this not only leads a barrel badly
but also wears it very rapidly. One company manu-
facturing ammunition made a test of accurate barrel
life for unlubricated ammunition and the decrease was
about 90% compared to accurate barrel life with lu-
bricated ammunition.

Bullets lodged in the barrel of a .22 rifle can usually
be removed with a square (flat) ended rod of almost
full-bore dimensions, provided the bullet has not re-
mained in the barrel too long. A length of #3 drill-
rod makes a good rod to remove bullets of .22 short,
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long or long-rifie size, and a length of #2 drill-rod
works best in .22 Special and .22 W.R.F. barrels. The
rod should be cut flat and smooth on one end in a lathe
and this flat end placed against the base of the bullet,
preferably, unless the bullet is lodged in the barrel
much closer to the breech than to the muzzle, in which
case the rod is placed against the point of the hullet.
Before trying to drive the bullet out, oil the barrel
well from each end with a thin oil, allowing it to stand
above the bullet at one end for an hour, then reversing
the barrel and pouring the oil in the opposite end to
allow it to stand for another hour. After this, place
the flat end of the rod against one end of the bullet
and strike it a sharp blow with a good sized hammer,
whereupon it will usually drive on out with repeated
blows. If it moves a short distance and then sticks,
drive it from the oppositc end. If the bullet has been
lodged in the barrel for some time and will not drive
out, machine a point on one end of the drill-rod with a
60-degree included angle, like a center-punch, and
center-punch the bullet at one end with the rod. A
#4 wire-gauge drill is then brazed onto a piece of
drill-rod, either #3 or # 2, whichever one fits the barrel
in question, and after the rod is straightened so that
the drill runs true the bullet is drilled out from the end
which was center punched. The remainder of the bul-
let is removed from the hore with stiff brass or hronze
brushes of the Parker type and if necessary use the
mercury treatment to get it all out. Never heat a
barrel to try to melt a lead bullet from it, as the barrel
will be ruined by this treatment.

Never leave rags or antirust ropes in the barrel, for
they will almost surely rust tight if left there very
long, they are the very devil to remove and usually are
not worth removing, for the barrel will nearly always
be ruined. Rags or antirust ropes that are stuck in
the barrel can be removed by picking them into pieces
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with a sharp-threaded wood-screw brazed to the end of
a piece of steel rod. The screw is screwed a short
distance into the cloth and then is yanked out by a
straight pull on the rod. Pieces of the cloth dislodged
are then shaken from the barrel and the process is
repeated until all the cloth is removed. This method
is faster and also safer than burning the rags out with
a red-hot rod.

If a wooden rod is broken off in the barrel, the bore
is oil-soaked, as directed for the removal of a bullet,
and the square-ended piece of drill-rod is used to drive
it from the barrel. If this fails, then the wood rod must
be drilled out as was the bullet.

The .22 rifles sometimes refuse to feed cartridges
from the magazine. 'This happens more often in the
tubular magazine type than in the box magazine type.
First, check the magazine spring to see that it is not
broken, or cramped, or too weak. Next, make sure
there is no dirt or pieces of metal in the magazine tube,
then examine the outlet end through the frame to see
that it is smooth. Also examine the magazine tube for
dents. If these points are all in good condition the
trouble is in the cartridge stop or carrier. Sec that the
cartridge stop clears the tube opening perfectly when
the action is operated and if it does not do so examine
it for dirt, roughness and straightness. One of these
things will be found wrong with it, if it fails to operate.
If the cartridge stop is all right, examine the slot in the
carrier into which the cartridge slides from the maga-
zine, These are usuvally rough enough anyway at the
edges, and a small additional nick that is not readily
noticed can easily prevent the cartridge moving back
fully into the slot. These nicks can be smoothed out
with a fine file and if they are in a position where they
can be reached with a small abrasive stone the final
finishing can be done with this, if the stone will not
reach the spot, carborundum cloth may be used.



Consistent ignition is a deciding factor in developing the accuracy
of any .22 rim-fre rifle and it 15 nccessary that both gunsmith and
rifle owner give close attentinn to the profile of the firing-pin point,
its protrusion from the face of the breech-block, the percussion de-
veloped by hammer impact and the ft of the firing-pin in the breech-
block. Also, the point of impact on the case rim is of vital importance.

These figures on Plate XIV are intended to represent certain faults
and virtues of different firing-pin arrangements and types.

“A" is the .22 rim-fre case head, unfired. The entire circnmference
of the inside of the rim is filled with the priming mixture, spread as
evenly as possible around the recess with some inadvertently getting
smeared across the head of the case. To secure proper ignition, some
segment of this primed rim must be crushed between the firing-pin
and the “anvil” of the rifle barrel—and this crushing must be done
suddenly and evenly from shot to shot, with the cartridge held solidly
against the “anvil” with no cushioning or movement,

“B” illnstrates a dangerous condition through the use of a firing-pin
having too sharp a profile. This is a quite common type of emergency
firing-pin, made up in 2 hurry by the use of an 8d or 10d round wire
nail. 1t is extremely dangerous, espedially with the new hi-power type
22 cartridge, as pierced heads, with their accompanying gas-spurt, are
certain to occur.

“C" shows wrong point of impact. Too far inside case head, rim
cannot be smashed and misfires certain to predominate.

“D" is also a poor arrangement. Frotrusion is too great and
hammer-blow toc heavy, tending to burst the rim of the case upon
firing. Point of impact is a bit too far inside case head.

“E” is about right for round-end firing-pin—but this is not an
especially good profile to use.

“F” is a poor arrangement—chisel-pointed pin with sharp edges
which cause many split rims with accompanying gas-spurts.

“G* illustrates insufficient protrusion or percussion. Impact is too
weak to crush case rim together and detonate priming.

“H"™ is correct for round-end firing-pin, better point of impact
thﬂ.ll li.E'“

“I™ is correct impact for narrow, flat-end firing-pin—and this is
about the best type of all.

“J is correct for the round, Hat-ended pin.



Plate XIV

(Drescriptions  given  on  epposite

page.)
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If the carrier has been bent so that the cartridge
slot is partially closed, remove the carrier from the
rifle, place in a vise with padded jaws, then insert a
round, straight punch or a piece of steel rod in the
cartridge slot and straighten it up.

If the carrier iails to rise when the action is worked,
it is probably broken and must be replaced with a new
one.

Bent carrier of a repeating action. The hole is closed so that the
cartridge cannot enter from the magazine.

When cartridges fail to feed from a box magazine,
if the spring is all right, see that the cartridge plat-
form does not cramp in the magazine and see that the
magazine walls are free of dents. If all these points are
all right the trouble is probably in the lips of the
magazine. They are either bent, or a cartridge has
been forced into the magazine from the wrong point,
in loading, and has perhaps made a burr on one of the
edges. If no burr is found, the lips of the magazine
are bent and must be straightened. If the bend is a
short one