HAND-SWAGED BULLETS AT HOME

4. C. Braconi

| first got interested in making my own bul-
lets in the mid 1980°s. A 1982 Rifle article
wiritten by Frank Beard, and several othars
by Precision Shooting columnist Wiliam
Furcell (March, April, & Jume 1981) piqued

my interast. It was shortly after that | con-
tacted Clarence Detsch and ordered two

sets of carbide dies, one in .22 caliber and
the other in Gmm

As my experience with die and
bulletmaking is limited to Detsch Dies and
producing hollow-pointed, fat-based
benchrest bullets, | will imit my comments
1o this specific area.

WORK ENVIRONMENT
The first thing | learmed was that you musl
hing your self a suitable work environment,

some place out of the way of “family tratfic
patterns” and distractions. The area must

also be free of dirt and gnit. Regulating the
work area temperature between 64 and 72
degree is also a plus. Temperature plays a
very important role in the forming of metals
with ubricants. Once set up, you will not
want to disassemble the equipment and
start fresh each time you need lo make

some bullets. If you leave the equiprment set
up, be Sure to keep an eye out for the cun-

ous passerby; most can not resist the temp-
tlation of touching somealhing

DIES AMND PRESSES

The first thing you need 1o get is a set of
guahty-made dies in the desired calibar
(See photo 1).

The next is 1, or even better. 3 solid "0O"
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ring design presses. The RCBS
‘Rockchucker Combo” with a unigue
custom-fitted ram and an auto-ejector
frame will get the job done very nicely.
One of the most critical Secondarny pieces
of equipment is a propery sized work

bench. It must, and | emphasize must, be
comiortable. It should be designed insuch a

manner that it will afford you maximum com-
tort while work is in progress. When seated,

your shoulders should be noless than 10 or
soinches above the top of the bench. Itis of

maximum importance that you are comfor-
able in all the operations of bulletmaking.

Fatigue will certainly afiect your final prod-
ek,

| haive found that the addibion of a “Big
Max" handle to the press has a positive im-
pact onreducing arm fatigue. (See pholo 2),

Another improvement | have incorporat-
& 15 the addition of & link stop which imits
the amourt of twist inherent in off-set arm
prasges. (See photo 3y

CLEANING

Before addressing bullet component sug-
plies, | thought 1'd 1 you a little about de-
greasing agents, lubes, etc.

Far degreasing | use Trichiorethyiens. |1
5 fast acting and keaves no harmiul residue,
Youmizst be caraful though to only usa itina

wied ventlated area. The fumes are towoc
and quite harmiul

5 jars of chemical are required for material
cleaning operations, The first jar is used for

claaning jackets. The second and third are
for @ two Step core cleaning operation, and

jiirs four and five are for cleaning the fina
product - completely formed bubets. (Ses
phato 4)

Ancther thing that comes i handy is a
drying tray. Mine |6 bored stainless assem-

Eed waith stainless screws. You need a lot of
paper towels in the air drying operation, at

least four per fray
Thw jars should hold approximately a haif

gallon of liquid. This is engugh for clegning
1000 components. | use several types of jar
lids i cleaning operations. Where draining
s necessary and damage Could oocur fo
componants, | perforate the lids from thein-
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side out. This leaves burrs on the outside of
the vessel and prevenis damaga to jackeats

and cores.
| use wide-mouthed jars for the lubrica-

tion of jackets, | it each lubncating jar with a
100%: cotton sleave. | sew two pieces of

matenal together and line the inside of the
jar with the fabricated sleeve. The cotton
material slesve is held in place with ths
spring of an old alarm clock. (You may have
to find another mathod of holding the sleeve

in place if you do not have a broken alarm

clock around the houss.)
Lead cores are lubricated in B much

smaller jar, approximately one pint. | don't
think it is wise to lube 1000 cores at one time
in a singhe jar, too much deformation dam-
age occurs. When you are using lubes and
not solvents, plastic jar lids are fine. Forlong
term storage of componants you will need
several moderately sized containers. | have
my wifa believing Tuppenyvare was made for
this purpose.
Continuad on next page
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HAND-SWAGED BULLETS AT HOME
Cantinusd

JACKETS AND CORES
As most of you know, bullets are made
from copper jackets and lead wire cut to
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length, more commonly referred to as

cores. | have used J-4 Jackets exclusively
aver the years and have found them to be

Photo #7

guite good with respect to quality, The pr-
mary distributer for J-4 18 Wall Bangar in
Phosnix, AZ. Siera Bullets also makes a
fine jacket. They can be purchased from
RW. Hart & Son of Nescopeck, PA. Bathof
these companies advertise in Pracision
Shooting

In Franca, obtaining quality lead wire s no
easy task, but | have recantly found a foun-
dry manager who is quite interested in
shooting. Meedless 1o say, | now gel my
earel wire in roks. | have found that | can use
one dhameter of lead wire 1o make both 22
and Gmm bullets. 4.5mm (177") diameter
does just fire. Pure lead is what you want to
use, Mever use kad with tin or antimaony 1o
make bulsts. 1T is too hard and can cause
permanent damage o your dies, to say
nathing of degracing accuracy

The cors cutter pictured n phota 5 shows
how e lead is cut ko length_ These lengths,

priar 10 forming are caked slugs. The length
of the slug & determined by the desied
weight of the buliet. The core cuttng toal is
easily adjusted by tuming an adjustable
stop. | draw the spooled lead wire into the
cutting tool from an axe made from a large
screwvdriver clamped m & vise. As you can
sei into the photo an aluminum “V" s used
to guide the wire into the cutter blade. |
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straighten the wire out by pressing it into the
V7 with my thumb. This mathod is quite af-
fective. The inside anghke of the aluminum
“W" has a radius that conforms to the diame-
ler of the wire.

The slugs should be cut to a length that
causes them to weigh slightly more than the
desired finish weight. Approximately 2 1/2
grains for .22 caliber bullets and 3 grains for
Bmm. The excess material s “bled-off” in
tha core form dia.

The first jar (photo 6) shows the lead slug

claaning process. | usually cut 1000 slugs at
a time and ctean them. Removing all grease
and grime is critical to the task of making
guality bullets. lts importance can not be
overstated. | take the irst jar and il it half
full with the degreasing agent. This, as men-
tioned earlier, accommodates approxi-

mataly 1000 slugs. You than add the slugs
to the jar and fill the rest of the jar with the

degraasing solution. Put the id on the jar,
and gently roll the container by hand at ap-
proximately a 30 degres angle for a minute

or S0,

The next thing you do is change the plain
lid to one that has been perforated from the
inside. When pouring the fluid from the jar,
ba sure to filter the liguid with papear taowal to
remove smal pieces of lead and foreign par-
liculate bafore putting the solution back into
its original container. (See photo 7). You
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then unscrew the lid and gently shake the
lmad slugs into a drying tray lined with papar
toweling and cover with same. When
cleanad proparly, slugs have a tendency to
hotd lubricant more unifarmiy.

LUBRICANTS
| use one lubricant for cores and FCKB‘I}S

N AN
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I1is made by mixing 213 lanobn with 1/3Vas-
gline, by weight, The two materials are
joired in a daubile Boiler on top of the stove. |
gt the mixture with a clean spoon until it
gets toa *noney-ike” consistency, Lanokn,
as you know comes from sheep and Vase-

ling ks & mineral product. They happen to
Confinumd on nexk pape
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Continuaed

mix well logether. You can probably pur-
chase both products from your local drug

stora
Use rubber gloves when saturating the

cotton sleeves with lubricant. Be sure to
wring the cotion sleeves out belore ning

the inside of the jar with them. Too much
lube is as harmiul as oo little. It s important

to get the sleeves fitted inside the jars be-
fore the lube gets too pasty.
Because the siugs weigh much more than

the jackets, use a smaller jar to lubricale
them, 200 slugs at a time is more than

enough, and will not cause damage in the
process, As in the degreasing process, gen-

tly roll the slugs in the jar at about a 30 de-
gree angls for one minute. Repeaat this step

untilall 1000 slugs have been lubed uniform-
ly. Once this is accomplished store them in
an air tight container. (See photo 9).

12

FORMING CORES

Forming cores is one of my least liked
chores, butit is one of the most important in
the process. Varying core waights cause
ditficulties in the seating and pointing steps
gs well as uniformity in the end product.
When forming cores it is very important that
you devalop a smooth, steady,. and uniform
rhythm,

Photo #10

You begin the forming cperation by
screwing the form dia into the top of the
press, being certan you have a properly
sized punch in the ram, Shding & Necpnend
*n" ning aver the punch will cause the lock
nut 1o hald the punch in place and prevent

meftal to metal confact. (See phota 1), This
elows proper ahgnment and restricts punch

movernent in the ram. A misabgned punch
can either wiar badly or score the inside of
the die, rendening it uselass

When you purchase a new set of dies,
mos! are shipped with some kind of o or

rust inhibitar on them. | have found it bettar
towork the lubricant cut of the dies than it is

to use same kind of degreasing agent on
them.

To adjust the die, put @ lubricated shag in
the dhe and slowly lower the press arm unkilit
botioms out. Be cartan that the punch is
ot Binding in ary way, You then screw the
dig down into the press until you feel the
knockout punch in the die meet the core,
Y ou mow slightiy lower thi ram and give the
dig an agditanal hall twen. You're aimost in
business. (See phato 10),

Run several cores 1o get your mation and
rythm gaing. it is also advisable io gather a
few lommed cores up and chack thanm far un-
frorrm seesghit, Wiesgh one with a jacket and be
certain you have mel your design criteria, At
ihis point you may have in make mingr ad-
justments to your die position. Screw the
die down if lighter cores are desired, up for
heavier anes,
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It Is important that each time you adjust
your dies that you remember 1o also loosen
your punch iock nut. Tighten it up again
while it is in the die.

During the forming operation you can sea
lead squirting out of the die's bleed holes.
(See photo 11). The average length of the
bled-by lead is 1/2 for .22's and less than
3/4" tor 6mm. Do not be alarmed if after

having reached the top if lead continues to
flow out ol the die. This is 1o be expected.

Experiance tells ma thal double pumping
the press arm is the best method of achiev-
ing weight uniformity in this operaticn. By
double pumping | mean, press the arm
down until it stops, Than release all down-

ward pressure for a moment and then re-

store downward pressure. You will see thal

the lead stops bleeding for a moment and
then resumes when you apply new pres-

sure. This is caused by spring in the frame of
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the press. The sturdiest presses available
alldo this. it is nothing to be concermed with.
Photo 10 shows Irom left 1o right, extruded
cores, lubricated slugs. and a tray of lead
squirts.

Phote 11 shows the small tray being used
to collect the lead squirts. This is & good
wdea, You don't want the lead laying all over
your work area foor

If you feel something unusual in the core
forming operation, 1., too Bight ar saft 8
stroke, it is probably due to fon-uniform |u-
brication or slug length. | shouldn't have 1o

tell you not to use these cores. Throw them
away.

If you have measurad BUCCASS in this op-
aration you have the right to be proud of

yoursedf, This is a very difficult thing to get
right the first time.

Asmentionad earlier, you must stona your
formed coras in a sealed container 10 pre-
went them from owidizing, It is also wise nat
to mix cores made on one day with those of
another. You can be sure they will not be

identical. This is why | work in lots of 1000,
complating each of the: threse operations on

consecutive days.

Lead and copper are not inert, they need
1 be stressed relieved after baing worked.
Itis advisable 1o et them sit for 24 hours ar
50 befone subjecting them 1o the next proc-
£ss.

Conbrued on nexl page
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Contirsed

CORE SEATING

Prior to saaling the cores, thay nead to be
degreased and lubricated. As with the

slugs, the newly formed cores need to be
clean. Two degreasing baths are required.
Rotate the jar full ol cores very carefully.
They are exiremely susceptibke o damage
in this step. Remeamber 1o filter each bath
(See photo 12).

Core drying is accomplished in the same
manner as previcusly described, in a drying
tray lined with paper towel. After cleaning,

cores should be bright and shiny.
The next step is 1o clean the copper jack-

gts. It won'l take you long to get into tha
cleaning mode. Cleaning is cleaning no mat-

ler what the matenal. Follow the previously
described routine. It won't take you long to
devalop your own quality improving meth-
ods. One bath is generally good enough for
the jackets uniess they are unusually dirty.
(See photo 14).

Continued on page 18

Phata #12
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Photo #13

Photo #14
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HAND-SWAGED BULLETS AT HOME
COndviasT

Afler you have fillered the degreasing

agant and returnad it to its original contain-
er, let the filter dry out. [l you hold it up tcthe

light you will see the value of filtration. The
paper filter picks up alot ol matenal. Believe

me you would not want this stuff in your new
digs

The tube like jackels are very hard lodry
because of ther shape. The way | dry them
is 10 place them in a ckean white sack and

hang them in a sun ight window. Air dryng
saems o be the best method. It takes

awhile, but it s quite effective. You may be
wondering why | specified a white sack. It's
simple, really. It i= sasy tell when the sack

needs to be cleaned. You want it 1o be as

clpan as posaible. Every 5o often | take the
bag by its corners and geve it a shake just to

move the [ackets around inside. It makes
things go a little taster. The jackets are dry

when the bag is dryl What coud be simgier
than that? (see Photo 15}

The drigd |@ckels are now carefully
poured nto one of the lubricating jars. (Ses
phato 18]

The amount of tirme the jackets must be
ratated in the jar can only be determined by

the amount of lube on the cloth inside the
jar. With expenance you wil be able 10 feel
the cloth inside the jar and determne whal

Pholo #17
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that time might be. If you have too much
Tulese nside rha;ar, youcan ra-rnac:y the situa-
tion by rolling ciean steel cylinders or balls
around inside. Aemove them saeveral imes,
and wipe them down with paper towel until
the inside of the lube jar is just right. If the
lube has settied to the bottom of the jar, you
can run the jar under hot water to melt it and
get it lowing again. Be certain not togetany
water insida the jar. Keep the lid tightiy
closed.

The lube pad inside the jar should feal like
a new piece of soap. It won'l take you long
lo develop a feel for this operation. Once
again, store the lubed jackels in a clean,
sealable container.

in photograph 17 you will see the compo-
nents necessary o make the final product.

Just to the left of the press are the lubed
jackets. On the right of the press are my

cleaned cores. On the far left, are core seat-
ed jackels ready for pointing. | find this work

configuration quite handy. | pick up one
camponent in each hand and very carefully
put one into the other

The core saating die is adjusted just like
the cora forming die. Screw it into the prass
and be cartain that the correct punch has
been selected and is seated in the ram prop-

Confinued on next page
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HAND-SWAGED BULLETS AT HOME
Continued

arly. Photo 18 shows a core stuffed jackel
upside-down on the punch. What you do

next is raise the ram to the top of its stroke,
let the punch float, and then tighten it down.

MNow, screw the die down until you feel re-
sislance from the jacket louching the
knock-out pin. Lower the ram a few inches
and screw the die down approximately 1.4
turn more.

Aaising the ram will start the expansion of
the lead in the jacket. The purpose of this

oparation is to expand the core to fill the
jacket to capacity without stressing the die.

The proper pressure fo usa for seating the
core end expanding the jacketl is the
amount required to dothe job and leave itin-
side the die. The core filled jackel should not
follow the punch out of the die on the down
stroke of the ram. Adjust the die down ap-
proximately 1/16th of a turn until the jacket
StCKS in the die and can be easily pushed
out with finger pressure on the knockout
.
If the jacket core is hard to eject by hand

that means you did not do a good enough
job of lubricating them. Return the batch of

jackatls lo that operation and start over,

If you feel that you cannot put any more
pressure on the ram without breaking

something or the core always follows the
punch out, you must check two things. First,

check to see that you are using the right d-
ameter punch, a larger one could scratchor
gouge the inside of the copper jacket and
calse it o stick. You can also, as tha punch
advances, break the jecket at the lead line.

When this happens, a loud crack can be
heard. It sounds so bad at times that you

wonder whether you have cracked your die,
This can and does happen, baliave mea. The

sacond thing you need to check is jacket -
brication. You may have gotten too much
lubee on the jackels.

If you cannoct pull the stuck jacket off the
punch without resorting to carefully appled
tools. you have got your first serious prob-
lem. Usually though, wiping the jackel off
weith dry fingers and pushing it up into the die
for 15 seconds or so will do the job.

The interior taper of jackets, coupled with
wall thickness vanations found in different

lots can cause senous problems. This is
why it is advisable to order, from your die-

maker, several additional punches. Pur-

chase them in graduations of .0005" to be
sure you have covered all possibilities

The correct punch is one that s lamge
enaugh to prevent a fin of lead from squirt-
ing past the punch and small enough to not
score or gouge the interior of the jacket.

Like core forming, if you feel & ot of varis
tior in the pressure required to seat cores,
tha best thing 1o do is throw them away.
Neut time try and pay a little moee attention
to detal when forming the cores,

Sints the seating operation changes the
shape of the lead and copper sleeves, | feel
thatitis wise, once again, to ke them ‘rest.
Twanity four hours or 5o in a closed contain-
erwill do the job very nicety. Stress relieving
i wery important in my opemeon. These
things canmot &nd should not be rushed.

FINAL FORMING

Mow comes the time to farm the bullats to
tésr final shape. The finished product wil
tedl wihather or not you have been dligentin
your efforts.

Having lubed your jackets prior to seating
the cores, you don't have o da it again. In

fact, the previous step has further caused
1he ube to be more evenly distributed on the

jacket surfaces
Before putting the point-up die in the

press, check 1o be sure the ejection pn s
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not teo long. This can be accomplished by
locking into the die while pulling the pin to-
ward the top of the die. At the point where
thie pin is flush with the end of the forming
chamber, the inside of the die will light up
with a reflection of the light on the tip of the
pin. Pulling the pin farther out will make the
inside of the die dark again. If while pulling
the pin outward, you do not see the cham-
ber light up, the pin is 100 long and will get
caught in the holiowpoint of the bullet upon
forming. The ejection pin must not extend
into the point forming die at all

After exchanging the seating punch for
the swage punch, finger tighten the lock nut

over Lhe "0 ring, 50 it will align itseif with the
inside of the die. With the punch raised 1o its
highest position, screw the die in place wilh
a cored jacket on top of the punch until you
feel slight resistance. [Sea photo 19). This is
the lip of the jacket touching the beginning
of the ogive inside the form die. Lower the
ram and screw the die the estimated dis-
tance nesded into the press, being certain
that the punch is in proper alignmeant. Mow
you can lower the ram and force the bullet
into the point-up die. (See photo 20). Ifit falls
shart, the knock out pin will penetrate the
bullet point and enter the cora. As a rasult,
the bullet will e stuck in the die and will not

ejecl. This is nol a time lo panic and do
something completely irrational. The cure is

to unzcrew the die, clamp it inte a viee and
driil a small hole in the base of the bullet. You

than can extract the bullet by turmning a wood
screw into the newly drilled hole. Once this
is accomplished, remova the die from the
vise and put the head of the screw in its
place. Tugon the die until the bullet releases
itself from the die.

To avoid scratching the dia, you must ba
careful not to over drill the pilot hole for the
wood screw. You should make yoursell a

small brass center punch to insure proper
Confinued on nex! page
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Conbinued

placement of the drill bit. Do not drill too tar

into the bullel. Less than 1/8” is sufficient.
After making further adjustment the die in

the press try the operation again

Eject the bullet and see whether further
adiustments are necessary. Chances are,
you will need to make some further reline-
ments. if the point is too large or too small,

correct this by ralsing or lowering the die
small amounts. The poinl should ba the
same diameter as the ejection pin usad and

20

show no evidence of having gone into the
pin hole of the die. (See phato 22).

In forming the point of the bullet, the press
arm should be actuated smartly. This en-
sures that each bullet is formed in the sama
length of ime. Bullets formed al different
speeds are seldom wuniform. They have a
tendency to have different dimensional
characteristics. similar to those ocourring
when lubrication is not uniform.

Closs inspaction of the finished bullat

might shaw kaingitudinal lings or gven wiin-

kles fram the beginning of the ogive to the
point. These are nat defects. The diameter

of the jacket having been severely altered
accounts for these ines. Wrinkles ocour a3

a result of excess lubricant, and do not ef-
fect acouracy, only the way the bulbets ook,

The mast important part of the bullet is
the base. Whila some bulietmakers feel fhat
il is Detter foerr on the side of using tod
much lube, | believe you are better to usa it
sparingly, On the other hand, too fitte caus-
&5 the bullets o stick in tha die. You nesd to
find & happy medium.

It iz my comtantion that the bullet shiould
a5 closely replicate the interor dimensions

of the form die as possile, If the amount of
Igtricant 15 move than the amount neces-

sary 10 keep the bubet from sticking in the
dig, it will form a uneven bamer between tha
jacket and the die. Thes significantly contrb-
utes to imeqular ogives, diameters, and
jpressure ing dimensions,

Buflets of different dmensions are pri-
marily responsible for mon-standard per-

formanca in target rifles. Differant diman-
siong = different veloalies and points of

impact. Seating your bullets to just touch
the lands of your barrel is impossible if your

bullets have imeqular ogives
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Ater you make your first dozen bullets it

is wise to stop and take some measure-
ments. If the pressure ring measures about
0002 to 0003 larger than the point just
ahead of it and it the ogive grooves previ-
ously described are not excessive, you are

on the right track.
After final forming, the bullets retain some

[ubricant. | think this is detimental to accu-
racy, 50| clean them up. | use the same two
bath procedures previously described for
core cleaning. (See photos 23 & 24).
Fhoto 25 s a cutaway view of cored jack-
ets and swaged bullets in .22 caliber and
6mm. | have milled them to check the
amount of distortion to the lead in the point-
ing process. From left to night, numbers 3
and 6 are boattail bullets made by a highly
regarded bulletmaker, | find it interesting to

nots that tha & mm bullet on the rght-hand
side ol the page s a bit imegular. Motice how

the top of the core does not contact the
sides of the jackel. If someone can explain

how this occurs, |'d be grateful. This bullet is
not one of a kind either. | cut a several of

them in halt and they were all this way. Inter-
esting isn't it?

MEASURING AUNOUT
I have used all kind of measuring devices

in my experiments, i.e., mechanical and
electronic (Verne Juenke's Electronic

Comparitor). Testing demonstrates that
runcaut on a bulkel directly relates 1o non-

uniform jackets.

When the bullet is still inside the die it is
perfactly round, uniess you got your hands
on a8 substandard die. Once oulside the die,
the compressed kad inside the casing
wants to return to is original shape. It
stretches the jacketl every way it <an in

order to achieve this. The jacket tries to re-
sist this, but if one side is thinner than anolh-

er itis subject to this type of deformation. A
small releasa of the wall will resullin rungut.

We can compare this to a rubber tire inner
tube. If we increase preéssure, the tire doas

not deform. The rubber tire does not allow
the inner tube to balloon. Lcontains the tWbe
in much the same way a die contains a bul-

let. Try increasing pressure to the same
tube outside the tire and see what happens.

You begin to sea bulges daveloping in the
{hinner areas of the lWwbes wall.

Before driving hundreds of miles to attend
a maitch, | check some of the bullets that will

be accompanying me on the trip. | look for
wall uniformity primarily. | trust my work
wilh respect to weight. They all weigh within
110 of a grain of each other (scaks toler-
ance}. |must admit | ke the Juenke ICC unit
for checking wall unilormity.

Bulletmaking is slow tedious work, but it
iz not something that needs to be hurmried. |
never look 1o shave cormers or save lime in

this waork.. It just never pays off. Thare s a
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righl way and a wrong way o make bullets. |
am always interested in ways to improve
quality. The amount of time that it takes 10

accomplish this is of litthe consequence 1o
ITHER.

It my presentation has been too detailed
or repetitious, | apalogize. For those of you
that are considering making your own bul-
lxts, | nope this article will elp you make up
your mind.

I"d like to dedicale this article to those
shoaters thal have never been satisfied with
things as they were. We need corstant ex-
perimentation it we are 1o advance beyond

present limitations.
J.C. Braconi

1200 Chemin Des Armauds
06730 Saint Andre

France
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