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The frontispiece illustrates a characteristic velocity and pres-
sure curve ploited for different charges as explained on pages
128 and 130, This is a typical curve and does not represent
Hegures published anywhere or for any definite rifle, cartridge or
bullet, It is seen that the velocity curve is virtually a straight
line, thus showing that as the powder charge is increased the
velocity is raised in a proportional amount. Thiz means, there-
fore, that within the limits of the powder charges published,
it iz entirely feasible to estimate the velocity of any other
powder charge by direct proportlons as explained on page 128.

It is seen also that the pressure increase is not a straight line,
nor is it in direct proportion to the powder charge used. The
amount of curvature of the pressures line depends largely on the
characteristics of the cartridge and the particular powder used.
The dqulcker burning powders intended primarily for reduced
loads or mid-range work will show a sharper pressure rise for
a glven charge increase than will the larger graln, slower burn-
ing powders. Consequently, for such faster burning powders,
the maximum pressure level, safe to use, is lower than normal
for the full load of slower burning powders wusually for maxi-
mum loads. At low pressure levels, i. e, when wusing reduced
charges, practically all powders will show relatively small pres-
sure increasés in proportion teo the increass in charge. However,
at or near the maxilmum charges published for a given powder
in any cartridge, the pressure increases at a very rapid rate and
out of all proportion to a unit increase in powder charses as
IMustrated by the sharp upward turn of the carve at its upper
end. This characteristic pressure curve illustrates that hetween
the charges published for any powder, it is perfectly safe to
interpellate or calculate the pressure developed for any inter-
mediate charge by direct proportion which would, of course, be
the same as Iif the pressure values were read off the dotted
straight line connecting two adjacent plotied points. 'This
curve also illustrates that it is dangerous to aitempt to esti-
mate the pressures developed by extrapolation or extending the
pressure curve beyond the maximum charges published for use
with a powder., A few pgrains more powder, or under some cir-
cumstances, even a slicht Inerease over the maximum charge
may develop infinite pressure,

The published powder charges and ballistics obtained repre-
gent actual tests made with present day components. Many re-
loaders seem to go on the theory that the powder charees pub-
lished are actually cut or lowered a grain or two for the baltistics
shown and, therefore, they will play smart and deliberately in-
crease the charge to offset this modesty on the manufacturer’s
part. For Intermediate or low pressure loads it is seen that
this ¢an do no harm in the way of developing dangerous pres-
sures, BUT for full charges or maximum powder charges pub-
Tished, such a mistaken idea may very well result in excessive
pressures with resulting damage to the gun and possible Injury
to the shooter.
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Handloader’s Manual

FOREWORD

THE BASIC ELEMENTS OF
HANDLQOADING.

The reasons for handloading ammunition may be summed
up as (a) permitting one to obtain the greatest possible ac-
curacy from his rifle, pistol or revolver and (b) providing
one with an abundance of ammunition at small expense.
If you have a firearm that you do not shoot as much as you
would like to because of the expense, it will pay you to
reload your fired cartridge cases.

Handloading is not a complicated prnccdurc, nor does it
require a large investment in loading tools. Any person of
ordinary intelligence can, with a few simple tools and the
instructions supplied by their manufacturer, load accurate
and safe ammunition. Handloading is not recommended
for the inmates of insane asylums nor for those who should
be in such an institution.

The novice sometimes has the false impression that an
extensive knowledge of ballistics 1s necessary in order to
load good armmunition. This is perhaps fostered by reading
books on handloading which contain a great deal of data
that is of interest and use to the experimenter or to the
person who wants to know “why,” but it is by no means
necessary to the man whe merely wishes to reload good
ammunition. To the reader who may have difficulty in
separating the essentials from the non-essentials let it be
stated here that reloading consists of replacing a fired
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primer with a new one and loading a proper powder charge
and bullet into the case. One may be able to discourse for
hours on all the subjects relating to the loading of ammuni-
tion but when it comes to actually reloading a cartridge he
pokes out the fired primer and puts in a new one, loads a
powder charge into the case and seats a new bullet—for
that is about all any one can do.

Of course, there are a few details which must be observed
in assembling ammunition in order to obtain the best of
accuracy, but they are very simple things and it is no more
work to load a good cartridge than a poor one.

While economy is the motive that prompts most shooters
to reload their fired cases, it is obvious that reloading would
not be practical unless the resultant ammunition were of
good accuracy. Indeed, the superiority of carefully hand-
loaded ammunition has long been recognized. In justice to
the manufacturer, it may be stated here that it is not un-
common for some lots of factory ammunition to be fully as
accurate as anything the handloader can produce. However,
when match ammunition is produced, especially for long
range shooting, the ammunition manufacturers practically
hand load it. This is a slow and expensive procedure and
such ammunition is often sold at a loss, the manufacturer
depending largely upon the advertising benefits for his
compensation,

To the person who knows nothing of handloading it may
appear strange than an individual shooter without extensive
knowledge of ammunition and with only a few simple and
inexpensive tools can improve on the product of the manu-
facturer who has every facility at his disposal. The answer
to this is not difficult. The very slowness with which hand-
loading is‘done permits a minute 100% inspection of each
and every operation by the person who has the most intimate
personal interest in the result. Furthermore, the reloader
can fit his ammunition perfectly to his own particular fire-
arm. When ammunition is reloaded in large quantities by
machine, the resultant product is no better than the average
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of new factory ammunition and is sometimes not as good.

Care in handloading is of far more importance than speed,

and the shooter who constantly bears this in mind will be

rewarded by the supcrior accuracy of his ammunition.
Loading Tools.

The first requirement for handloading ammunition is a
loading tool and such additional accessories that may be
necessary to the purpose. It is not the purpose of this book
to catalogue in detail all of the loading tools that are on
the market nor to analyze or criticise any of them. Any
attempt to do this is very likely to result in comments that
are prejudical to one or another of them, as they arc all
combination tools and compromises are necessary in order
to make them perform all of the necessary operations and
to produce them at rcasonable prices. It is sufficient to say -
here that there is no loading tool in existence that will not
reload good ammunidion if it is used carefully and with a
clear understanding of the results that must be accomplished.

Any person desiring to enter the ranks of the handloaders
will do well to obtain and study the catalogues and hand-
books of the loading manufacturers and to purchase the type
of equipment which seems to suit his particular desires, as
well as his pocketbook. Elaborate equipment is not necessary
and this writer believes that the beginner should purchase
the very minimum of equipment at the start, adding to it
as his particular needs and experience dictate.

A little actual experience in reloading cartridges will be
found more valuable than reading all the handbooks in
creation, and the directions which accompany loading tools
are sufficient to begin on. Without some experience as a
foundation, the comments in handbooks are likely to prove
confusing to the beginner, especially those comments that
go into the more intricate details of handloading. Look
upon books about this subject as correspondence courses on
the subject of handloading. One would hardly expect to
progress very far in the subjects of mechanical drafting or
electrical engineering without drawing instruments or elec-
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trical apparatus with which to work and for the same reason
books should be used in connection with the loading tool.
In short, the only real way to learn how to load ammunition
is to load some ammunition.

The following firms manufacture loading cools suitable
for the use of the individual handloader and in addition
most of them manufacture or can supply powder measures,
bullet moulds and other necessary handloading accessories.
Modern Bond Company, Wilmington, Delaware.
~ Belding and Mull, Philipsburg, Centrc County, Penna.
Lyman Gun Sight Corporation, Middleficld, Connecticut.
Pacific Gun Sight Co., 355 Hayes St., San Francisco, Calif.
Yankee Specialty Company, 851 E. 6th St., Erie, Penna.

The selection of a loading tool is not always easy for the
novice, lacking, as he must, any real knowledge of hand-
loading and often the information he gives the manufacturer
in his initial inquiry is inadequate for the latter to make
better than a general suggcestion as to the equipment. which
will best suit his purpose. Any manufacturer can and will
suggest proper loading equipment if given complete 1n-
formation, and the following facts should be included in
the inquiry:—

1. The make, model and caliber of the arm you intend
to load ammunition for. By *“caliber” is meant the
manufacturer’s designation of the cartridge the arm
shoots. For example, “a Cal. .38 Colt revolver” or “a
250/3000 Savage rifle” would be insufficient. In the
first instance, “.38-caliber” means nothing, as there are
many different .38-caliber cartridges and the correct
name of the particular cartridge as well as the model
of the revolver should be given. In the latter example,
the cartridge is specified plainly enough, but cartridge
cases usually stretch morc in the Modcl g9 Savage
than in the Models 20 and 40 made by the same
manufacturer and they therefore may require different
treatment and different equipment in order to reload
them satisfactorily.
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2. You should also specify whether you wish to reload
ammunition with cast bullets, or with factory metal
jacketed bullets, or both, as in some cases this also
has considerable bearing on the type of equipment
necessary.

3. It will do no harm to mention the main purposc for
which you intend to use your loaded ammunition;
that is, whether for short or mid-range target shooting,
small game or vermin hunting, long range military
target shooting, or what.

If you will always give the manufacturer this information

it will aid him materially in suggesting the particular items
that you will need in order to best accomplish your purpose.



PART ONE

Cartridge Components

Chapter One
THE CARTRIDGE CASE.

The cartridge case is the primary component with which
we have to dcal in reloading ammunition and its condition
after firing, as well as its care, are of importance to the
safety and accuracy of our reloaded ammunition. Early
attempts to make breech loading arms were largely unsuc-
cessful up to the time the cartridpe case was invented, for
despite attempts to seal the breech with carefully fitted
parts, gas would escape from there in close proximity to the
shooter’s face, a condition conducive neither to comfort,
safety, good shooting or good ballistics. The brass cartridge
case solved this difficulty because the thin walls of the case,
pressed firmly against the chamber walls by the expanding
gases, made a perfect “obturator” or gas seal and effecrually
prevented-any escape of gas to the rear. THE CARTRIDGE
CASE SHOULD ALWAYS BE THOUGHT OF AS A
PART OF THE ARM IT IS FIRED IN and not merely
as a convenient container for transporting charges and
loading them into the gun.

For a better understanding of this function and the
development of this important component, let us bricfly
look into its history. One of the first breech loaders that was
considered as reasonably successful was the Sharps. This
arm has a vertical sliding breech block which fits closely
against the rear face of the barrel. It used a linen cartridge
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containing the bullet and powder, but was fired by a per-
cussion cap. The cartridge, when inserted in the chamber,
projected enough so that the sharp edge of the breech block
sheared off the rear of the linen envelope in closing, leaving
the powder exposed to the flash of the cap. When the arm
was fired there was more or less escapage of gas to the rear,
causing erosion of the metal surfaces and consequently a
continual increase in the escape of gas.

Another early breech loader was the German Dreyse or
“needle gun” used by the German Army in the Franco-
Prussian War. This was a single shot, bolt action rifle using
a fabric cartridge which was peculiar in that the primer
was placed at the base of the bullet and was fired by a long,
sharp needle that penetrated the powder charge. There was
a considerable escapage of gas through the bolt of this rifle.
The French picked the idea up and improved upon it mn
their Chassepot rifle by incorporating a rubber gasket or
washer in the bolt which expanded and formed a gas seal
under the pressure of the powder gasses, however the sul-
phur in the powder quickly hardened the rubber and made
it incfective.

Other noteworthy advances were the Boxer cartridge used
in the British Snider rifle and the French Lefaucheux or

“pin fire” cartridge. The former employed a rimmed case

The Lefaucheux Cartridge.

of more or less conventional form, having a body of coiled
brass and a separate head of cast iron. The latter was de-
signed like the sketch shown herein, having a self-contained

firing pin that projected from the side of the base. Arms

using this cartridge had a notch in the breech of the
chamber to accommodate this pin, which was struck by the

%
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THE CaArTRIDGE CASE 3

hammer and driven against the internal primer. The Le-
faucheux cartridge was not particularly convenient to
handle, transport or load and was dangerous if dropped.
The first one piece, drawn brass cartridges cases of the
type with which we are familiar were made of thin brass
with the heads or rims bent or folded, much as our present
rim-fire cartridges are made today. The brass was so thin
that it was usually necessary to employ a reinforcing band
of brass inside the case, near the head, to support the strain

The original folded head case,

at this point. These were the original and true “folded head”
cascs, but they could not be resized as the heads were teo
thin to stand driving out of a resizing die. This type of
case has not been manufactured for many years and is not
likely to be encountered now, except in obsolete cartridges
of considerable age. Because these early cartridges were ex-
pensive, reloading was universal and most arms manufac-
turers supplied reloading tools for the users of their arms.
Winchester, Remington and Smith & Wesson made their
own, but Colt scems to have catalogued and supplied Ideal
reloading tools to the users of their revolvers.

Naturally, the rcloaders of the time were not satisfied
with the thin, folded head type of cartridge case. The
corrosion caused by the use of black powder quickly
weakened the brass, the expansion of cases due to firing
was severe and they could not be resized. There was, there-
fore, a universal demand for a stronger case that would
overcome these objections, so the solid head type of case
was developed. This type was drawn out in the form of a
cup, the walls of which increased in thickness towards the
bottom, this latter being the thickest part. This bottom, or



4 HanpLoapir's ManuaL

base, was later mashed or cold forged to form the rim,
while the primer pocket was bent or forced into the metal
of the head, just as it was in the older folded head case.
The difference in the primer pockets of these two types
of case was practically in the thickness of the metal, and in
both types the formation of the primer pocket created a
raised hump on the inside of the head of the case. Strangely
enough, this cartridge casc that was once hailed with joy
by reloaders; this case that came in boxes boldly labeled
“solid head,” and with directions that extoled their virtues
for reloading purposes, are today known as “folded head”
cases. The term “folded head” is not a correct one to apply
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The orlginal solid head case—today known as the folded head.

to them, as a comparison of the cross sections of the differ-
ent types of cases shown here will make it clear that their
heads are not really folded at all. Nevertheless, the term is
in common use and throughout this book the term “folded
head” will be used in referring to this type of cartridge
case, unless explained to the contrary.

But this new case had its limitations also. It was satis-
factory with black powder loads, which rarely developed
pressures of more than 30,000 lbs. per square inch. When
smokeless powder came into use and chamber pressures
were increased up to 45,000 and even 50,000 lbs. per square
inch, thicker and stronger case heads were necessary. During
this period of transition the Ideal Everlasting case was
brought out.

The Ideal Everlasting case was a drawn brass case with
thick side walls, much thicker than commercial cases of
the time, and with solid heads, as we employ the term
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today. That is, the rim and head of the case were one solid
mass of metal, with the primer pocket forged or mashed
into the brass, without indenting the interior of the case at
all, Incidentally, these cases often had the primer pockets
carefully reamed to size. The walls of Everlasting cases
were too thick to permit crimping and they were only
suitable for use in single shot rifles. They were expensive,
but were practically “everlasting” when properly cleaned
and cared for after firing. The illustration here shown is of

The Ideal Everlasting case. Modern s50lid head cases of today
are made on thls principle.

a .40/90 Ballard Everlasting case, it will serve to give an
idea of the heavy structure of Everlasting cases, which were
only made for straight or straight taper chambers. The
thickness of these cases depended upon c¢hamber and bullet
diameters. _

The use of solid head cases became general for all smoke-
less rifle cartridges developing high pressures, In recent
years, with the development of the so-called high speed
revolver cartridges, the use of solid head cases has been
extended to some revolver calibers and the folded head
type is fast disappearing.

In this rather sketchy description of the development of
the cartridge case, there has been no purpose other than to
show that this component has been improved and strength-
ened from time to time with the object of holding in the
powder gasses, which is the primary funciion of a cartridge
case. The chamber and bolt or breech block of an arm are
insufficient to do this and these parts only act as supports
for the case, which is in reality a part of the arm it is fired
in and T repeat that it is important that the handloader
always view the cartridge case in this light.
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How Cartridge Cases Are Made. Cases are still
made of brass as this material can be easily obtained, it has
the neccessary strength if properly worked and it can be
fabricated more cheaply than some other metals. Steel can
and has been manufactured into cartridge cases but while
steel is a much cheaper material than brass, it is far more
expensive to fabricate and the high manufacturing cost
much more than offscts any saving in the cost of the raw
material. Incidentally, the use of steel cartridge cases would

FOLDED HEAD SOLID HEAD

Modern styles in case manufacture.

greatly increase the strength and safety of our present rifles,
but is unlikely that this gencration will see any steel cases
used for commercial ammunition, unless some cheaper
method of manufacture than we have at present is devised.

A detailed description of cartridge case manufacture
would be of little practical use to the reloader but some
understanding of the process and of the physical nature of
the finished case is necessary in order to understand. the
changes that take place when the case is subjected to the
strain of firing.

The general process consists in blanking out discs from
strip brass and forming the discs into cups. These cups are
forced or drawn through successive dies which elongate
them, at the same time reducing their thickness and
diameter. The heads and primer pockets are formed by cold
forging the bases of the cups and the rims or extractor
grooves are turned. The cases arc given the proper taper
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or bottle-neck form by forcing one or more dies of the
proper shape over them, after which they'are trimmed to
the correct length.

The severe stresses and strains that cartridge cases are
subjected to when fired, makes it necessary to use only
brass of the highest quality in their manufacture for, it
must be remembered, the cartridge case is part of the arm
it is fired in and the safety of the arm and the shooter
depend largely upon the strength of the case. The usual
alloy used is about 70% of copper to 30% of spelter (zinc)
and every care is taken to exclude impurities and other
metals. In foundry parlance, “cartridge brass,” means just
about the finest brass that it is possible to procure.

Brass, when etched and viewed under a microscope, ap-
pears as a crystalline structure. The size and form of the
crystals depends upon two things; cold work and annealing.
Working, that is, drawing, bending or compressing brass
while it is cold, hardens it by stretching or compressing the
crystals, while annealing softens it, causing the crystals to
re-form. The greater the heat and the longer its duration,
the larger the crystals become,

In manufacturing cases, it is necessary to anneal the cups
between each drawing operation and also before they are
tapered or finish-formed. These anneals are carefully worked
out with relation to the amount of cold work to be per-
formed after them, so that the finished case will have the
proper degree of hardness. The case must not be too hard
or it will rupture when fired. On the other hand, if it is
too soft it may give way when fired, ruining the rifle and
possibly the shooter as well. All parts of the case are not
of the same degree of hardness. In general, the head is of a
tough, coarse structure, with the side walls gradually in-
creasing in hardness towards the mouth of the case. The
physical characteristics of different calibers are not the same,
as cach one presents its own metallurgical problems. How-
cver, what we are interested iIn knowing here is, that a
cartridge case has a crystalline formation, that it is carefully
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made to give it the proper strength and that both of these
factors can be changed when the cartridge case is fired,
although they normally are not.

The Cartridge Case and Its Chamber.

As the cartridge case is a part of the arm it is fired in, it
is necessary to understand and to give some consideration to
the arm, in order to understand the changes that take place
in the case when a cartridge is fired. This change may be,
and normally 1s, negligible, which has given rise to the
general statement that cartridge cases are just as good and
serviceable after firing as they were before, This statement is
substantially correct, but not literally so, because some
change does take place during the firing. It is perfectly
obvious that if no change took place the first time the case
were fired there would be no change the second time and
so on ad infinitum. The kind and amount of change de-
pends principally upon four things; the relation of the size
and shape of the case to the chamber it is fired in, the pres-
surc developed within it, the thickness and temper or
hardness of the brass itself, and the products of combustion
that are left in the case after firing. Any of thesc things
or any combination of them can, under some circumstances,
render a cartridge unsafe for reloading . . . but they
usually don’t.

Relation of Cartridge to Chamber. The chamber
of an arm is the recess provided in the rear of the barrel or
cylinder to receive the cartridge. As cartridge cases are made
of springy brass, it is impossible to make them all exactly
alike and the cases of cach caliber will, if measured very
carcfully at all points, be found to differ slightly. This vari-
ation in dimensions will not only be found in different
makes of cartridges of the same caliber but are present in
cartridges of the same make and even among those from
one lot produced on the same machines. The uniformity in
dimensions of all calibers of our American ammunition is
truly remarkable and the little differences referred to here
are what are known as manufacturing tolerances, or the
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slight differences that can be permitted without affecting
the serviceability of the finished product. The smallest car-
tridge of any given caliber is known as a minimum car-
tridge, while the largest permissible cartridge is called a
maximum cartridge. The differences in any of the dimen-
sions between the two will ordinarily not exceed a few thou-
sandths of an inch. . '

Chambers and Chambering. The chamber of a rifle,
or the recess in the rear end of the barrel into which the
cartridge enters, has a great deal to do with the accuracy of
the arm. The reaming of chambers is one of the exacting
operations of arms manufacture, calling for the utmost skill
and care, While it is possible, with modern machine tools,
to chamber arms accurately and at the same time quite
rapidly, ncvertheless the work must be done by men who
have had long experience with it. Perhaps it can best be
said that the work of chambering showl/d be done by men
of long experience, for we sometimes encounter chambers
that would reflect discredit on the village blacksmith.
Naturally, the price of the rifle has something to do with
this and a cheap arm that is hacked out to sell at a low
price can not be expected to have the careful and painstak-
ing workmanship that is put into the production of a more
expensive one,

Chambers are made after the barrels are reamed and
rifled, and they are formed by a series of reaming opera-
tions. The breech of the barrel is drilled out to remove
excess metal, after which one or more roughing reamers are
run into it to the proper depth, to bring the chamber
approximately to shape. These first operations leave the
chamber too small at all points and do not go in to the
full depth of the finished chamber. The character of the
surface of the chamber is of no importance at this stage.

The chamber is brought to its finished size and shape by
the use of additional reamers, each one of which removes
only a small amount of metal. The difference between the
finishing reamer and the one that precedes it is often little
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more than a thousandth of an inch. This final reaming
must be done with great care and with a carefully stoned
reamer, in order to give that very smooth surface to the
chamber which is so necessary to the casy extraction of fired
cases. '

So called straight chambers, like those for revolver
cartridges, are the easiest to make, while bottle-neck
chambers for rimless cartridges offer the most difficulty;
especially where the type of arm requires that the barrel be
finished chambered before it is assembled to the receiver, as
in lever action rifles. Barrels for bolt action rifles, as a rule,
have the chambers left a few thousandths of an inch too
short, After the"barrel is assembled to the receiver, the
chamber 15 reamed by hand to bring it to the proper depth
with relation to the bolt, so that the head space will be
correct. This head space reaming is confined almost entircly
to chambers taking rimless cartridges and where the design
of the rifle permits it, it can be done more precisely after
the barrel is fitted to the receiver than before.

Chambering reamers, like all others, must be sharpened
from time to time and this sharpening or stoning gradually
reduces their size and, to a certain extent their shape
until they can no longer be used. A finish reamer, which
gives the chamber its final size and form, when worn out,
is usually reduced in size and used on the next preceding
aperation, but between the time it is first put in usc and the
time it is worn out there is a difference in the sizes of
the chambers cut by it. Slight differences will exist without
any change in the reamer itsclf, so that the production of
two or more chambers that are exactly alike is a matter of
chance. In addition, no two reamers are exactly alike, ex-
cept by chance and different manufacturers may have
different ideas as to the chamber form and taper they wish
to use, which is influenced by the nature of the arm being
made. Ordinarily, the greater the taper of the chamber, the
easier the extraction of fired cartridge cases will be and a
little more taper is necessary in the chamber of an arm
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having a limited amount of power or leverage for extracting, .
than in a bolt action rifle having a powerful camming action
for the extraction of fired cases.

It is not the intention to go into the details and problems
of chambering here, but the reloader should understand
that chambers of the same caliber differ considerably be-
tween makes and models of arms and also, to a lesser extent,
in arms of the same make and model. It should also be
understood that the mere fact that a chamber appears to be
large and permits a visible expansion of the cases fired in
it, does not mean that the arm is poorly chambered. Such a .
chamber may be necessary to the proper functioning of that
particular arm and is to be distinguished from a poor
chamber,

Head Space.

While the chamber proper supports the walls of the
cartridge casc against the severe stresses incident to firing
the cartridge, the total over-all length of the chamber, in
relation to its cartridge, is governed by the bolt or breech
block that closes it and supports the head of the cartridge
case. In other words, the location of the face of the bolt or
breech block, governs the head space of the arm.

The head space of an arm is the distance from the surface
of the chamber or barrel, that positions or prevents further
forward movement of the cartridge into the chamber, to the
face of the bolt or breech block when the latter is fully back
against the shoulder that supports it. Rimmed cases are posi-
tioned by the rim which bears against the rear face of the
barrel or, in the case of revolvers, against the rear surface
of the cylinder.

Rimless cases present a special problem for, as their name
indicates, they have no rims to act as a stop against their
forward movement into the chamber. The shoulder of the
case serves this purpose, therefore the head space of a rifle
for a rimless cartridge is the distance from the beginning of
the shoulder of the chamber to the face of the bolt. The
measurement of head spacc is taken from the beginning



12 HanpLoaper's ManNuaL

of the shoulder, because the angle of the chamber shoulder
~ and the angle of the shoulder of the cartridge case are not
the same, the former being the less abrupt of the two.

There is usually a small amount of play between the face
of the bolt and the rear of a rimmed cartridge, when the
latter is in the chamber. The clearance must be sufficient to
take cases of maximum rim dimension, plus a small allow-
ance for the occasional thick rimmed case that will always
get by the inspectors once in a while. Consequently, with
cases of a minimum rim thickness there will be several
thousandths of an inch clearance between the head of the
case and the bolt, The rim of the case, being of solid metal,
can not be compressed and if the fitting of the bolt were
too close, it would frequently be impossible to close it on
the cartridge.

The situation is different with rimless cases. The head
space may be greater than the shoulder to head length of
the cartridge but it may also be, and frequently is, less. The
bolt will close on a rimless case that 15 longer than its cham-
ber, because there is an opportunity for the shoulder to give
slightly under the pressure of the bolt, or the case walls
may spring out slightly, or both. Furthermore, as a new
cartridge is always smaller than its chamber, its forward
movement into the chamber i1s not stopped precisely at the
beginning of the chamber shoulder. For these reasons, the
head-to-shoulder length of the cartridge may be greater than
the corresponding length of the chamber and still have the
arm function satisfactorily.

When, due to the set-back or wear of the locking surfaces
of a bolt or breech block, the head space exceeds the maxi-
mum limit set by the manufacturer of the arm, the arm
is said to have excess head space. Many people are under the
impression that “excess head space” indicates a dangerous
condition, just because a few arms having this condition
to an abnormal degree have been known to blow up. This
idea is fallacious, for it is obvious that no reputable manu-
facturer is going to put out arms that are on the ragged
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edge of being dangerous. The maximum limits of head
space for all rifles are established so as to leave a very liberal

margin for any increcase that is likely to occur through
ordinary usage.

Influence of Head Space on the Case. The
diagram on this page shows the points from which head
space measurements are taken for both rimmed and rimless
cartridges. It will be observed that most of the solid head
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of the rimmed case is well within thc chamber, while only
a small part of the solid head of the rimless case enters the
chamber. It will also be noted that the necks of the cases
(new cases) do not reach the forward end of The chambers.
This clearance is provided to insure proper functioning of
the arm, even if an occasional case of extra length is loaded
into the chamber. It also provides for smooth operation in
spite of any minor fouling of the chamber.

When a cartridge is fired and the burning powder begins
to build up pressure in the chamber, the thin walls of the
case expand, gripping the walls of the chamber. If there be
any cxcess head space, the blow of the firing pin will usually
drive the cartridge forward, Jeaving a space between the
face of the bolt and the cartridge head. With the walls of
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the case gripping the chamber walls, the hcad of the case
will be driven back against the bolt. This will stretch the
brass to a greater or lesser extent, depending upon the dis-
tance that the head moves. The point of strain is usually at
about the location of A and B on the sketch, although it
may occur further forward. This stretching will thin down
the brass in the walls of the case and weaken it and if the
excess head space or the movement of the case head to the
rear be great cnough, a complete head separation will occur.
When there is a partial or complete separation of the head
of a case at high pressure, there is a possibility of injury to
the arm, the shooter, or both, but often therc is enough of
the side wall left to act as an obturator and stop most of
the gas. This is especially true of the rimmed type of case,
which has practically all of the solid head within the
chamber. Such gas as may escape to the rear is deflected by
the rim of the case, so the separation of the head of a
rimmed case seldom results in injury of any kind to the
arm or to the shooter.

With rimless cascs, the situation is not so good. The point
where the head uvsually separates is so close to the end of
the chamber that the likelihood of gas escaping to the rear
is much greater than with the rimmed case. In addition, the
rimless case has no rim to deflect this gas, which, in bolt
action rifles, will come back through the bolt, causing eyc
burns or perhaps more serious injury, accompanied by the
- wrecking of*the rifle. This can also happen with some lever
action rifles, except that one is relatively safe from eye
burns with rifles having solid or completely enclosed actions.
However, such rifles are harder to head space accurately and
when a head separation is accompanied by the escapage of a
considerable amount of gas az high pressure, the shooter is
in for trouble regardless of the kind of rifle he is using, for
no arm is safer than the cartridge cases used in it.

Assuming that the head space is not great enough to
cause a head separation, the cartridge case will be stretched

and expanded to fit the chamber perfectly. If it is not resized
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or if it is only resized at the neck, the head will be in perfect
contact with the bolt the next time it is fired and there will
be little or no further stretching of the case. Naturally,
excess head space will cause the case to lengthen, will reduce
the thickness of the side walls near the head and there 1s no
way of returning the strained part of the case to its original
condition. If the case is resized full length, it will merely
set the shoulder back the same distance that the case
stretched and will give the case the same clearance between
the head and the bolt that it had originally. When fired
again, the head will set back again and the side wall will
be further weakened or may even tear apart. Mercuric
primers will aggravate this condition, as the mercury will
penetrate the strained brass rapidly and render it brittle and
uscless, even at low pressures.

If you have a rifle in which head scparations occur with
factory loaded ammunition, it is a pretty good indication
that the arm has an excessive and dangerous amount of
head space and you should communicate at once with the
manufacturer regarding its repair or adjustment,

Cartridge cases loaded with high pressure loads will
lengthen even though the bolt or breech block be in firm -
contact with the head of the case. The brass is forced
forewvard and while this does not ordinarily result in any
weakening of the case, there are exceptions to this general
rule. It may be a matter of chance or it may be due to soft
spots in the case but occasionally a case wall will be weak-
ened from this cause. The strain, if any, may occur any-
where from the shoulder back to the head of the case. A
few years ago, the writer conducted a series of experiments
for the Cuban Army, in order to determine the approximate
rate of elongation of the .30-06 cartridge case. Some .30-06
ammunition was fired in a rifle having the minimum head
space of 1.940 inches, then ammunition from the same lot
was also fired in another rifle having the maximum head -
space of 1.946 inches. The cartridge cases from each rifle
were kept separate and were rcloaded with the Model 1906
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bullet and a powder charge developing 2,700 f.s. muzzle
velocity, at a pressure of 49,000 lbs. per square inch. After
cach firing, the cases (each one stamped with an identifying
mark) were measured for increases in length and were
resized so the body length was 1.9487 inch.

The cases fired in the riflc having minimum head space
showed an average elongation of .027 inch after four reload-
ings plus the original firing, while those fired in the rifle
with maximum head space showed an average elongation
of .035 inch with the same amount of firing. The only case
which showed any localized weakening was thin as paper
at the shoulder, but this case might have been thin at this
point originally. Practically all of the cases were increased
in length so their mouths were jammed into the forward
end of the chamber after the fourth reloading but, with
the one :xccptmn mentioned, all could have been made
serviceable again by trimming back to their original length.

Cases will elongate when reloaded with full chargts If
this elongation prevents the free entrance of the case into
the chamber, the mouth of the case can, without harm, be
filed or reamed enough to shorten it slightly. Reamed is
preferable,

Some rifles have bolts or fairly long breech blocks that
lock at the rear end, instead of at the front immediately
back of the cartridge. Such arms, while perfectly safe, permit
cases to stretch noticeably when fired with high pressure
loads. The bolts, being supported at the rear, have a ten-
dency to spring or buckle slightly under the thrust of the
cartridge head and it is not infrequent that a high power
cartridge case from such an arm will fail to enter its own
chamber again, at least it will not go in far enough to permit
the action to be closed. This stretching produces a condition
similar to that caused by the presence of excess head space
and where this condition is encountered, it is advisable not
to reload the fired cases with full loads. The cases must be
entirely resized to be used and with full loads the stretching
will be repeated, which may lead to head separations.
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Expansion of Cartridge Cases. It has been pointed
out that cartridge cases of the same caliber will vary slightly
in their dimensions and that chambers of the same caliber
will also vary. These variations are remarkably small but
they do exist. It is obvious that the smallest chamber of any
given caliber must be large enough te take the largest
cartridge made for it and, conversely, in manufacturing the
ammunition, the maximum cartridge must be kept within
the size of a minimum chamber of that caliber. When a
maximum cartridge is put into a minimum chamber there
will be a small clearance between the two, that is, the un-
fired cartridge will enter and extract from the chamber
freely. However, when a minimum cartridge is put into the
same chamber the clearance is greater and, if we make the
same comparison with a maximum chamber it is easily seen
that the clearance between cartridge and chamber 1s still
further increased. ”

When a cartridge is fired, the internal gas pressure forces
the walls of the case firmly against the chamber walls and
after the bullet has left the bore and the pressure drops to
zero, the walls of the case do not go back to their original
position, The case will have taken on a permanent set and
expanded to perfectly fit the particular chamber it was fired
in. The springy nature of cartridge cases cause them to
spring back slightly after the pressure drops so that they
may be extracted easily and in most instances they will re-
enter the same chamber without difficulty. As already ex-
plained, if there 1s spring or set back in the bolt ar breech
block, the case may elongate in a way that will prevent its
re-entering the same chamber again without resizing, but
elongation and lateral expansion are two different things
and they affect the cartridge case differently.

In any normal commercial or military chamber the ex-
pansion that takes place in the cartridge case is unimportant,
except that it is smproved in as much as it is now a “tailor
made™ case, htting its particular chamber more perfectly
than it could be made to fit by any other means. If it has not
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been weakened by stretching, the case may be reloaded with
charges approximating the original factory charge, or at
least the original factory pressure. On the other hand, if
cither the stretching or the expansion is excessive at any
point, the case should be used only for reduced loads, or
discarded if the condition is bad enough.

Split Necks. Excessive expansion at the neck may
cause a split or opening to occur at that point. Occasionally,
and particularly in old ammunition, cartridges may be
found with the necks split, due to season cracking. These
split necks may be visible or they may split under the stress
of firing, There is no danger connected with the shooting
of cartridges having split necks, but their continued use is
likely to cause some erosion of the chamber neck which
may lead to extraction difficulties. If such ammunition is
used, a loaded cartridge should never be extracted from the
chamber without making sure that the bullet does not
remain in the barrel. Should the bullet remain in the bar-
rel, it might be possible to seat another cartridge having a
loose bullet behind the first one. Forcing the second bullet
back onto the powder charge would increase the loading
density and cause a rise in pressure, to say nothing of the
great increase in pressure that would result from the weight
and resistance offered by two bullets. Under such circum-
stances, if the arm were discharged, the barrel would be
ruined and the pressure might be sufficient to cause the
cartridge case to give way at the head, wrecking rifle, The
usual effect of firing two bullcts at the same time is to ring
or bulge the barrel. The rear bullet starts out at a greater
velocity than the forward one. The resistance offered by
the forward bullet causes the point of the last and the
base of the first bullet to expand violently at some point
along the barrel and the radial pressure is sufficient to ex-
pand the steel outward. This makes a visible, dark ring
in the barrel and may cause a bulge on the outside. Occa-
sionally a barrel will split lengthwise from this cause. Lead
bullets can make just as nice rings in a barrel as jacketed
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bullets, and high pressurcs or velocities are not necessary to
do it either. The lowly .22 rim fire cartridge can ring a
barrel beautifully, if two bullets are fired at one time. In-
cdentally, ringing a barrel in this way will not affect its
accuracy, at least, this writer has rninged a few barrcls and
has shot quite a few others that were ringed and has never
observed any loss in accuracy from this cause, But, as far
as cartridges with split necks are concerned, by far the best
policy is to not shoot such cartridges. The bullets and the
powder from them can be salvaged and loaded into good
cases with very little effort and expense.

Season Cracking. This condition arises from internal
stresses in the brass itself. If brass is too hard it may crack
spontaneously in time, especially in hot climates or if sub-
jected to corrosive gasses, also long continued strain of any
kind may cause it. Season cracking is not a condition that
occurs only in cartridge cases but is more or less common
to all drawn brass articles. The condition is most frequently
encountered in the form of split necks in .30-06 ammunition
manufactured during the World War. This ammunition
was made hurriedly and with the belief that it would be
used within a relatively short period of time. The necks of
most of the cases were quite hard and under the strain
imposed on them by holding the bullets under tension, the
necks were apt to crack after a time. Since the war, the
necks of practically all cases of rifle ammunition have been
subjected to an additional annealing process that relieves the
internal stresscs, without rendering the brass too soft to hold
the bullets properly. This makes the case necks better able
to withstand the repeated reducing and expanding that is
often necessary to properly reload them. Season cracking in
small arms ammunition is practically a thing of the past
and is only mentioned here as being of casual interest.

Body of the Case. Practically everything that has
been said above with regard to the expansion of the necks
of cartridge cases applies to the expansion of the body of
the case as well, If the case is of the straight or cylindrical
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type, the body and neck are continuous and in this type
the term “neck” is applied to that part of the case that is
normally occupied by the bullet. In a straight taper case,
such as the .32-40, .38-55, .45-go, etc., there is no definite
line of demarkation between the cylindrical neck that holds
the bullet and the tapered body. The distinction is very
definite in the bottle-neck case, but in referring to the
“body” we mean that part of the case between the neck
. or shoulder and the head, or the part of the case that con-
tains the powder charge.

The degree of expansion of the body usually determines
whether the case must be completely resized before reload-
ing or not, The resistance offered by an excessively expanded
neck is not of itself sufficient to offer difficulty in extracting
the case from the chamber. All cases are not of the same
degree of hardness or “springiness.” The product of any
one manufacturer will be found to run quite uniform, but
there is often a considerable difference in the cases of dif-
ferent makes. Soft cases will not spring back from the cham-
ber walls quite as much as harder cases and if soft cases
are reloaded with full charges they are apt, after one or
more reloadings, to be not only difficult to extract but also
difficult to re-enter in the chamber in which they were
fired. The remedy is to resize them in a suitable die and
in doing this it is a good rule to only resize them enough
to permit their entering the chamber easily. The complete
resizing of cases should be avoided wherever possible, for
reasons that will be explained later.

Splits or ruptures may occur in the bodies of cartridge
cases; splits from excessive expansion, hard brass, defects in
the brass or a combination of these things. Ruptures in the
bodies of cascs (except near the heads) are usually due to
manufacturing defects and arc of rare occurrence. Neither
of these defects will cause injury to the arm or the shooter,
provided that the break does not occur close to the head.
The body of the case is, “just the part in between.” The
relation of the case neck to the neck of the chamber is of



Micro-photographs of brass—showing difference in crystalline
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The distance from the face to the rear of the locking lugs is the
most important dimension on a rifle bolt and i3 held very close,
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Split and ruptured cartridge cases.
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importance to accuracy as will be explained later, while
the head, and the body for a short distance in front of it,
takes much of the stress of firing and is important from a
safety standpoint. The body just connects these two parts
together and no harm is likely to occur if it splits.
Cartridge Case Head. In referring to this part of
the case, it is intended to include that part of the body just
in front of it where the side walls are thickest. Being the
(ARTRIDCE BODY -

i
i e R B
=,

HEAD CANNELURE SHOULDER
The Cartridge Case.

safety end of the cartridge, this part is worthy of the
special attention of the reloader. In addition to sealing in
the gasses, it contains the primer pocket and flash hole, or
vent, and it is the part by which the case is extracted from
the chamber. If a rimmed case, the rim serves to position
the case in the chamber and affords a solid support to the
blow of the firing pin, a more solid and satisfactory support,
by the way, than the springy shoulder of the rimless case.
Heads may be of the solid or the so called folded head
types, the former predominate in present day ammunition,
the latter being principally confined to revolver cartridge
cases. Even in the latter there is a gradual swing toward
the solid type of head, made necessary by the high speed
loads with which some revolver cartridges are now being
loaded. These loads develop pressures above the 15,000 lb.
limit that is the accepted maximum for usc in folded head
cases and it is quite probable that in a few years time the
folded head case will become a thing of the past,

The thickness of solid heads will run uniform in any one
lot of ammunition and generally in one make of a given
caliber, but a considerable difference in the thickness of the
heads, as well. as in the thickness and taper of the side
walls, may be feund in different makes of the same caliber.
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As the outside dimensions of these cartridges must be kept
the same, within close manufacturing tolerances, any in-
crease in the thickness of the head or the side walls will
result in a decrease in the volume of the cases. If two
cases having different volumes are loaded with the same
powder charges and bullets, the case with the least capacity
will develop the higher pressure. With reduced or normal
full charge loads, such a condition is not likely to be dan-
gerous, but it might casily be a serious factﬂr with maxi-
mum loads,

It has alrcady been explained that chambers have a
greater taper than the cartridges which go into them, in
order to permit easy extraction, and that the taper varies
in different types of arms of the same caliber. This some-
times results in a rather loose fit between cartridge and
chamber at the head and permits a severe expansion of
the case at the junction of its side walls and the head.
This causes the metal in the solid head to tear apart for
a short distance. If the case is resized completely, the torn
metal will be pressed together, but the torn surfaces will
not unite into a homogeneous structure. Upon firing the
case again with a full or approximately a full charge, the
same amount of cxpansion will take place once more and
the violence of the expansion will cause the brass to tear
further. The illustration on Plate III shows such a condi-
tion. This is a photograph of a factory cartridge after the
first firing and the dowed lines show the approximate
form of, and the condition as it would apply to a rimless
case. This condition is no joke and is worthy of the con-
sideration of every careful reloader. The only practicable
method of determining whether or not this condition ex-
ists is to examine the fired cases for expansion near the
head and if the expansion appeared to be excessive, to sec-
tion a few cases and look for torn metal in their solid heads.
The correct method for doing this is described on page 31,

If heads tear in this way and the cases are not completely
resized, when they are reloaded and fired the case will be
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in close contact with the chamber walls because of the ex-
pansion that already has taken place, consequently there
will be very little or no further tearing of the brass in the
solid head. Nevertheless, cartridge cases that expand ex-
cessively near the heads should not be reloaded with any-
thing except reduced loads.

Primer pockets and vents, being closely related to the
performance of primers, will be discussed under the subject
of “primers” in Chapter 2.

The Care of Fired Cartridge Cases.

If cartridge cases that have been fired with smokeless
powder are to be kept for some time before they are re-
loaded, they should be stored in a dry place but otherwise
they require no particular care. If the necks of the cases
are smoked up a little, this fouling may be wiped off with
a cloth, provided the wiping is done within a short time
after they are hred. While this fouling is easily removed
when fresh, if allowed to remain for some time it will re-
sult in oxidization of the brass. This oxidization will do no
harm except that if the brass be left under strain, it will
accelerate any tendency to season crack. If cases are kept
in 2 damp place they will have a tendency to corrode, the
corrosion being noticeable as discolored patches having a
hard granular feel to the fingernail in the early stages. As
the corrosion progresses verdegris will form. Cases showing
any considerable corrosion should be discarded.

Hand books on reloading ammunition have usually car-
ried a description of one or more methods of washing cart-
ridge cascs so as to make them practically as bright and
clean as when new. In the opinion of this writer, the wash-
ing of cartridge cases that have been fired with smokeless
powder is not only unnecessary but inadvisable, except under
special circumstances. Cases fired with black powder muwst
be washed to prevent them from corroding. Black powder
leaves 2 heavy deposit of fouling in the case and this foul-
ing will gather dampness rapidly. The sulphur in the foul-
ing, when in the presence of moisture, attacks the brass
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rapidly, causing verdegris to form and weakening the case
materially.

If cartridge cases that have been fired with smokeless
powder are to be reloaded for military use, or for issue to
men who know but little of ammunition and are apt to
judge it by appearance as well as its performance, or if
the ammunition is to be stored for a long period of time,
there is some justification for cleaning the cases so they
will have a new appearance. Otherwise, washing cases 1s
an unnecessary labor amounting to a waste of time. The
reason for suggesting that cases be not washed is because
most of the factory ammunition being turned out today is
loaded with primers containing fulminate of m.rcury. The
mercury left in the case by the fired primer attacks the
brass more or less, depending upon circumstances that will
be touched upon later, and renders the brass brittle and
unable to withstand the strain of further firing. The use
of any solution, whether acid or alkaline, on cases that have
been fred with mercuric primers will hasten the action of
the mercury and cause it to penetrate the brass deeper than
it would have otherwise. Even plain water, in combination
with the products of combustion in the cases, will accelerate
this action. Hence the suggestion that cases fired with smoke-
less powder should be stored in a dry place and that they
should not be washed or chemically cleaned, except under
unusual circumstances.

Washing Cartridge Cases.

It may seem a bit out of place to suggest methods of
washing or cleaning fired cartridge cases immediately after
advising against the practice, but the reader should bear in
mind that the one serious objection to the washing of cases
lies in the possibility of their having been fired with mer-
curic primers. If a case has never been fired with a2 mercuric
primer, there is no danger attached to washing or cleaning
it with any kind of a solution. Such cleaning may be en-
tirely unnecessary, but it will not harm the cases if they
have never been fired with a mercuric primer. Please excuse
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the emphasis on that word “never” but the writer has seen
too many instances where reloaders only give consideration
to the type of primer which they themselves use in reload-
ing their ammunition, without taking into account the
primer with which the ammunition was originally loaded
at the factory. Most of the factory ammunition being pro-
duced today is loaded with mercuric primers and one manu-
facturer in particular who has been loading his ammunition
with non-mercuric primers is slowly swinging back to the
use of mercuric primers. Their reasons for using fulminate
of mercury will be explained under the subject of “Primers.”

The best time to clean cartridge cascs is as soon as pos-
sible after they have been fired, as the fouling is then soft
and has not had time to corrode the brass even superficially.
If cleaned promptly, the cases will come out bright with
less effort and with a shorter immersion in the cleaning
flud.

Cases fired with black powder should be decapped and
dropped into a jar or can of water. The water will soften
the fouling and facilitate its removal. If the cases are of
a shape that will permit their inside to be easily reached
with a swab on the end of a stick, they may be wiped out
after they have soaked for a while. The primer pockets
can be cleaned with a bit of cloth over the end of a wooden
match stick. The best and easiest way to clean out black
powder fouling from a lot of cases at one time is to boil
them in soapy water, to which a small amount of baking
or washing soda has been added. For a soap solution, any
kind of scap or soap flakes may be used, including “Gold
Dust” or “Oakite.” Oakite is not really a soap but is a
good cleaner. It is hard on the hands and should be used
sparingly, as directed on the box. Treating the cases in this
way will remove the heavy deposit of fouling from them,
but may leave them dark and discolored, this will do no
harm. Methods for brightening them will be given a litde
further on.

The fouling left by smokeless powder, while much less
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in volume than black powder fouling, is much more ten-
acious and more difficult to remove. To do a good and
thorough job, the method that has been published for
years in the Ideal Handbook is probably the best and it is
repeated here bricfly for the convenience of the reader.

Two one quart jars are required for the chemical solu-
tions and two jars or other containers for clear water, pref-
erably running water. In jar No. 1, dissolve 2 ounces of
potassium bichromate and add 2 ounces of sulphuric acid,
pouring the acid in slowly while stirring the solution. In
- the other jar, dissolve one quarter pound of sodium cyan-
ide. Potassium cyanide may also be used but is more ex-
pensive. Both sodium and potassium cyanides arec deadly
poison and should be kept out of and away from containers
in which food stuffs are to be prepared or preserved. The
solutions in both of the jars are poisonous for that matter,
furthermore if mixed they will give off poisonous fumes,
so it is best to work with them where there is a good
circulation of air.

The proper arrangement of the jars for working is as
follows; jar No. 1—clear water—jar No. 2—then another
container of clear water,

To clean the cases, bend a piece of brass or copper wire
a foot or more in length into the form of a narrow U. Then
bend up the ends of the wire to form two hocks, on which
the cases may be hung. Hang two cases on the hooks and
dip them in solution No. 1 for a few seconds. Then remove
them, rinse them thoroughly in clear water after which they
should be immersed in the cyanide solution until they are
clean and bright. This should require only a few seconds
also but if the cases do not brighten up quickly, they should
be rinsed thoroughly in the fourth container of clear water
and the entirc process repeated. The process of rinsing is
important and if running water is not available, the water
in the two rinsing jars should be changed frequently to
avoid carrying any of the chemical solutions from one jar
to the other.



THE CarTRIDGE CAsE 27

Another way to brighten cases and to remove corrosion,
and one that is not only good but is convenient and as old
as the hills, is to immerse the cases in vinegar. This is
especially good for brightening cases that have had black
powder fouling removed from them, as described previously.
Vinegar will not remove smokeless powder fouling as well
as the acid and cyanide solutions, but it will remove a lot
of it and if the cases are cylindrical, or of a shape that
will permit of their being wiped out with a mop or a briste
brush, a very good job of cleaning out smokeless powder
fouling can be done as the vinegar will soften and loosen
the fouling in a few minutes, without injuring the cases in
any way. Vinegar has the advantage of being easily obtain-
able anywhere, it is not poisonous, and its storage and dis-
position offers no problem, even where space is limited
or there are children around. The particular kind of vinegar
15 not important; it may be old fashioned cider vinegar, syn-
thetic vinegar, even the juice drained off from pickle bottles
will work.

Possibly this pickle juice idea will stand some elabora-
tion. The whole answer to this cleaning with vinegar is
acetic acid, Cider vinegar and, presumably, the synthetic
vinegars also, contain about 6% of acetic acid. It is this
acetic acid which softens the powder fouling so that it may
be wiped out easily with a rag. As to whether “pickle
juice” will do the trick or not depends upon the amount
of acetic acid (if any) that is present in it

Acetic acid comes in different strengths, a solution of
around 28-36% being used extensively in photographic
work. The full strength acid is 99% pure and is strong
enough to attack the brass of a cartridge case actively, a
picce of a case put into a test tube with the full strength
acid will cause the solution to turn blue in a very few
minutes, A 10% solution is amply strong for cleaning
cases, but bear in mind two things: That the solution only
softens the fouling but does not remove it and, that in
common with any cther solution, acctic acid will promote
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the penetration of mercury into cases that have been fired
with mercuric primers. However, it is a fine solution to
use for wiping the outsides or necks of cases clean, where
you want them to look like new, factory “hulls,”

Drying of Cases. Regardless of the method used
for cleaning cases, they must be rinsed thoroughly and dried
promptly, as otherwise they may corrode. Should any inter-
ruption interfere with the drying of cases immediately after
they are cleaned, leave them immersed in clear water to
keep the air away until they can be dried properly.

If the cases can be spread out in the hot sun to dry, beil
them in clear water, dump them into a collander, then shake
them well and vigorously to remove the excess water. Then
spread them out in the sun to dry. The primer pockets are
the hardest part to dry and the writer has been surprised
to see how long it takes to properly dry cases, even in the
hot sunshine of the tropics. One can help and hasten the
drying of primer pockets by wiping them out with a bit
of absorbent cloth on the end of a small stick.

The best and surest way of drying cases is with the use
of artificial heat, but care must be taken not to overheat
them, as too much heat will soften the brass and may render
it incapable of withstanding normal pressures. Most mod-
ern stoves, whether electric, gas or coal, have oven ther-
mometers that are, at least, fairly accurate. For stoves sold
in the United States, these thermometers register degrees
Fahrenheit and brass can be heated up to 428 degrees
Fahrenheit without undergoing any change in its grain
structure. For drying cases it is best to keep the temperature
as low as 300 degrees. This heat is amply high for the pur-
posc and offers a liberal allowance for any inaccuracy of
the thermometer. If your oven has no thermometer, one
can be purchased at small expense in almost any department
or five and ten cent store. The thermometer should be placed
near the cases as the temperature will not be the same in
all parts of the oven. It is also well to place the cases on
one of the sliding shelves or racks, away from the bottom
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of the oven, or the heating element if it is an electric stove.

The sad ending to this little story about cleaning and
drying cases is, that after you have spent several shekels for
chemicals and thermometers and have spent a considerable
amount of time cleaning and drying your cases, you will
not have added a single thing to their usefulness for reload- -
ing. If, by chance, they have ever been fired with a mer-
curic primer you will certainly have done them some harm.

The Inspection of Fired Cartridge Cases.

In discussing the relation of cartridges to their chambers,
it has been made clear (I hope) that more or less expansion
of the casc takes place when the cartridge is fired, and that
this expansion makes the case fit its chamber more per-
fectly than it could be made to fit by any other means. It
has also been shown that more or less longitudinal stretch
may take place, with a consequent weakening of the case.
Some of the defects that may oceur from these causes have
been illustrated and described. The question that will nat-
urally arise in the reloader’s mind and especially if he has
had little or no experience with reloading ammunition is:—
how can [ find out what is happening to my cartridge cases
when I fire them? The best that can be done here is to
give methods for inspecting cases for some of the more im-
portant defects. To find the conditions is one thing and to
intérpret their significance is quite another, the latter re-
quiring long experience and study.

Ignoring overloading to a degree that will cause a fre-
arm to burst, the only danger in reloading ammunition
lies in the use of cartridge cases that have been strained or
weakened to an extent that might cause them to give way
near the head when fired again. The case must be in good
enough condition to hold the gasses in, and even with re-
duced loads a failure of the case near the head may cause
eye burns of a painful nature or permanent impairment of
vision. With this thought in mind, we will confine ourselves
principally to those conditions that impair the strength of
the cartridge case near the head.
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After firing, the cases should be wiped off with a cloth
to remove dirt and fouling on the outer surface, after
which they can be examined for external defects, Those
with splits or cracks should be discarded. In wiping off
the cases, do not rub them too vigorously or twist them
around with the cloth pressed tightly against them, espe-
cially near the head. Brass has the property of charging
with dirt and grit, that is, particles of grit become imbedded
in the surface of the metal and can not be entirely removed
by any means. Also, if the cases are rubbed too hard, the
cloth will pick up some of the surface grit which will act
as an abrasive and polish the case nicely, but this polishing
may destroy some of the markings that will give an indi-
cation of the case’s condition. The surface of a fired cart-
ridge can tell many stories to an experienced person.

Incipient or incomplete splits will show as slight wrinkles
or depressions of greater or lesser length, running length-
wise of the case. If well forward of the solid head, they may
be ignored. True, the case may split completely at this point
the next time it is fired, but this will probably do no parti-
cular harm. |

Incipient ruptures of the body appear as a mottled or
wavy band or patch, or as a distinct irregular line on the
surface of the brass. Their identification can only be learned
from experience and careful observation but as they are of
rare occurrence and, in the body of the case, are not danger-
ous, the reloader can ignore them.

Stretching of the case near the head is usually due to
excess head space. This condition will usually, but not
always, result in leaving a burnished band around the body
of the case near the head. As the side walls are pressed
firmly against the walls of the chamber while the powder
charge is burning, any appreciable movement of the head to
the rear will not only stretch the brass, but the latter, being
in intimate contact with the chamber and under pressure,

will usually be rubbed or ironed in such a way as to leave
this visible band.
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To really determine whether the case i1s weakened near
the head and the extent of the weakening, to examine the
solid head for possible tears and to find out whether the
primer contained mercury or not, it is necessary to section
the case. Signs of excessive expansion near the head will
suggest the possibility of torn brass but will not prove it.
Neither will the examination of a single cartridge case prove
that the condition is prevalent in all of the cases that come
from one chamber, but if the condition occurs once it will
occur again. Where the expansion of the case near the head
15 sufhcient to tear the solid head at all, the cases from that
chamber should only be reloaded with reduced loads and
then only when the cases are not resized at the head.

To section a cartridge case for ordinary examination,
fasten it in a vise by the rim. Any slight compressing of
the rim will do no harm for this purpose. With a fine
toothed hack saw, carefully saw the case down through the
center. The straighter you saw, the less filing there will
be to do later. A hack saw will not cut smoothly unless the
thickness of the metal being cut is at least equal to the dis-
tance between two teeth.on the saw, and as cartridge case
walls are usually thinner than this, the saw has a tendency
to rip or tear its way through the metal. This can be avoided
by using a fine saw, then inserting as large a stick of wood
as possible into the case, sawing through case and wood at
the same time, The wood helps to retard the saw and makes
it casier to control the cut. As the thicker portion of the
case is reached towards the head, the cutting will become
casier and smoother. As a matter of fact, as long as only the
lower part of the case is to be examined, the upper part
may be sawed off before the case is sectioned. Cutting
through the last fraction of an inch of the head may be a
lile troublesome but it can be done by removing the case
from the vise and rubbing it back and forth by hand, with
the cut straddling the saw blade. When sawed, one or both
halves of the case should be filed by placing the sectioned
surface against the face of a bastard file and rubbing it back
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and forth with the fingers. When the saw marks are filed
out, transfer the specimen to a piece of very fine emery or
crocus cloth placed on a fat smooth surface and rub it in a
direction diagonal to the file marks, until the burrs left by
the filing come out. It is unnecessary, for this purpose, to
bring the sectioned surface to a high polish but regardless
of the degree of polish, there will always be a rubbed skin
of brass over the surface that can only be removed by etch-
ing, This surface skin must be removed, as it may cover
up defects.

To etch the case, immerse it in a 20% solution of nitric
acid for a few seconds, or until the polished surface takes
on a dull or slightly roughened appearance all aver. Do
not use too much acid, or the brass will become pitted
and pock-marked. When etched, remove the specimen with
a pair of tweezers and rinse it in clear water, The action
of the nitric acid will clean the fouling from the inside of
the case thoroughly and if the surface has a silvery appear-
ance, it 15 a sure indication that the case has been fired
with a mercuric primer. This silver looking coating, which
is really mercury, will disappear. into the brass after the
specimen has stood a little while, so the condition should be
looked for immediately after taking the case out of the
ctching solution. Unfortunately, the failure of the mercury
to appear does not always offer assurance that the case has
never been fired with a mercuric primer, but the mercury
will usually show up.

If the expansion at the head has been sufficient to tear
the brass in the solid head, the breaks can usually be seen
with the naked eye and certainly with an ordinary magni-
fying glass.

Any stretching of the side walls, due to excess head space,
will show up in a reduction of the thickness of the side
walls and an annular depressed ring in the brass just in
front of the head. If the condition is not severe, that is,
if the stretching has only caused a slight reduction in the
thickness of the case wall, with no signs of breaking, and
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if there are no signs of mercury, and if there are no tears
in the head, the cases from that chamber and of that par-
ticular lot of cases may be reloaded with ordinary full
charges, provided they are not resized so as to set the
shoulder back at all. This applies to both rimmed and rim-
less cases. With a rimmed case this means that the reloaded
cartridge will be positioned in the chamber by the shoulder
instead of the rim, as normally, but the head will be 1n con-
tact with the bolt when it is fired and any further weaken-
ing or stretching of the case near the head will be due to
spring in the bolt itself or to a forward extrusion of the brass
under the thrust of the gasses. One can check on this by
reloading and firing two or three cases a few times, section-
ing them as described and comparing them with the orig-
inal sample.

Another point worthy of inspection is the primer pocket.
The heads of fired cases should be examined for signs of
gas leakage around the primers. Any cases showing black
gas smudges radiating from the edge of the primer pockets
should be discarded, as the primer pockets have either ex-
panded or have some defect which permits gas to get
past the primer cup. The primer cup acts in the same way
the case does in the chamber. The side walls of the primer
expand to prevent gas from leaking out between it and its
pocket, but sometimes the pressure is sufficient to expand
the pocket or some defect will permit gas to get by. A
lictle gas will get past the primer, but ordinarily not enough
to be noticeable to the shooter. An examination of the face
of the bolt of any rifle that has been fired extensively will
show the presence of a ring around the striker hole. Whether
caused by erosion, corrosion or a combination of the two,
this ring has its origin in the gas that, in small quantities,
has leaked past primers. If, when decapping cases, a primer
comes out with practically no pressure at all, it is a pretty
good indication of an expanded primer pocket and that
case should be discarded. If, in secating new primers, a
primer goes into a pocket with litte pressure, it may be
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due to an enlarged pocket and it may be a small primer.
Trying another primer will tell the story. If all the primers
go into the primer pockets too easy, it can be due to the
primers being too small. This is an unusual occurrence but
happens occasionally, especially if the primers are not of
the same make as the cases. Expanded primer pockets are
an indication that the charges are developing pressures
too high for the cases to stand and where this condition
is found, the reloader should heed it and reduce his powder
charges accordingly.

The Vent. The vents or primer flash holes in cartridge
cases are made of a size correct for the primers with which
they are loaded at the factory. The size of these flash holes
may differ in different makes of cases and, more rarely, in
different lots of cases made by the same manufacturer.
Where one has a miscellaneous collection of cases, it is
well to decap them all and examine the vents. Visual inspec-
tion alone will enable one to detect any material difference
in the sizes of the vents, and to separate the cases into
groups according to thc vent sizes. Variations in vents will
cause variations in the ignition of the charges, which will
affect accuracy and with maximum charges may cause
trouble if the vents are too large for the primers being used.

This condition is of increasing importance where the
newest non-corrosive primers are being used.

At the same time that the vent sizes are observed, one
can inspect the primer pockets for the presence of fouling
or primer “ash.” The fouling from our modern non-cor-
rosive primers takes the form of a hard, brittle substance.
It 1s sometimes present in sufficient bulk to prevent primers
from being seated fHush with or below the surface of the
head of the case, and with some primers will afford a suffi-
cient cushion to the blow of the firing pin to affect the
ignition. This fouling is easily removed with a bit of cloth
over the end of a small stick with a flat end, even running
a pointed nail or decapping pin around the bottom edge
of the primer pocket will chip most of it out.
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Resizing Cartridge Cases.

The mechanics of resizing cartridge cases is simplicity
itself. Some reloading tools have facilities for the full length
resizing of cartridge cases and, according to the directions
that come with these tools, the cases should be resized full
length each time they are reloaded. Now, 1 have no desire
to discredit anyone’s statements on this subject. Cartridge
cases can be resized completely most of the time, with
no other ill effects than a slight loss in the accuracy of the
reloaded ammunition, but we have already seen that the
complete resizing of an over expanded case may be at-
tended by some danger and in the interests of both the
finest accuracy, as well as safety, it is recommended that
cartridge cases not be resized any more than is necessary
to their proper functioning. In using a reloading tool that
is equipped with a full length resizing die, it is not neces-
sary to force the case all the way into the die when operat-
ing the tool. Using the tool in this way prevents the
shoulders of stretched cases from being set back to their
normal position and also avoids any reduction of the case
near the head when it is over expanded. At the same time,
it docs permit the neck to be resized sufficiently to hold the
bullet and any slight reduction of the forward part of the
body of the case will do no harm under any circumstances.

The hand resizing dies are quite convenient and useful,
and cases can be resized completely by driving them in until
the heads are flush with, or the rim is in contact with the
surface of the die. The cases are driven out by means of a
steel punch furnished with the di¢. In driving cases into
the die they should never be struck directly with the hammer
or mallet, but should be started in with the fingers and a
block of hard wood placed against the head, this latter
should then be struck with the hammer to avoid damage
to the case.

The vents in primer pockets are made by punching the
metal out, and as the punches are small they wear quite
rapidly. As their edges get a little dull, the holes are not
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punched cleanly, more or less of a burr being left around
the edge of the hole, on the inside of the case. If a flat faced
punch be used to drive cases out of the resizing die, this
burred edge will be flattened, reducing the size of the vent.
Uniform vents are essential to uniform ignition of the
powder charges, so when driving cases out of the die the
knock-out punch should always be concave on the end that
is inserted in the case so it will not bear on the metal near
the vent.

As the complete resizing of cases is not ordinarily desir-
able, they should only be driven into these hand resizing
dies far enough to accomplish the desired result; the desired
result, by the way, being to reduce the case only enough
to permit it to enter and to be extracted from its chamber
without sticking. For partial resizing of cases, the hand dies
are not as convenient as those which are mounted in re-
loading tools, also the exact depth of the resizing can not
be controlled quite as well.

When cases are to be reloaded without resizing them,
otherwise than at the necks, they should first be tried in the
chamber of the arm they arc to be used in, If they can be
entered in the chamber and the action closed on them com-
pletely, without forcing, they will also enter satisfactorily
after they are reloaded. If you have a lot of cases that have
been picked up on a rifle range and have been fired in rifles
other than your own, you will probably find more or less
of them that will not enter your chamber. This is due to the
individual differences in the chambers of different rifles of
the same caliber. Those cases which do not enter properly
will have to be resized to a point that will eliminate the
tendency to stick, When a case sticks in a chamber before
the locking surfaces of the action are engaged with one
another, it is a simple matter to knock it out with a clean-
ing rod. If the case sticks with the action nearly closed, the
situation may be a bit embarrassing for a moment. The
usual procedure under these circumstances is to curse and
tug or hammer on the bolt or lever of the rifle, in the hope



Note difference in head thickness and interior shape of these
.30 06 cases. The same load will not give the same result in
all of them.

Factory cartridge fired once in chamber having loose fit at head—
Note torn metal at base which might prove serious with a
rimless case.

PLATE III.
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