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WARNING

Although at the time this book was written it was perfectly legal for an individual w manufacture a
fircarm lor personal use, experimental purposes, or research and development, it is likely that new laws
have been added since, It is probably still legal for the upper receiver assemblies described in this book to
bet built and assembled on an existing lower receiver. However, if the lower receiver, as deseribed herein,
is used, an illegal lirearm will result. It is the reader’s obligation to carefully research all pertinent laws
belore any such construction is attemped.

Technical data presented here, particularly data on ammunition and on the construction, use,
adjustment, and alteration of firearms, incvitably reflects the author's individual beliefs and experiences
with particular fircarms, cquipment, and components under specific circumstances that the reader
cannot duplicate exactly. The information in this boak should therefore be used For guidance anly and
approached with great cantion. Neither the author, publisher, nor distributors assume any responsibility
for the use or misuse of information contained in this book. This book is presented for academic study only



Sheet metal, as vsed in this project, can
usually be obtained locally The 12-gauge material
CHFL, #5% H rlﬂl.:, |'|l:'. |'|]||nl:| in ?il_l'lf'ii.":t rnt:li-ll :‘i.l_lll'l']."i ill'l'l:l
metal fabrication plants. If possible, trv to get che
type: with a cold finish, commaonly known as “cold
rolled.” This will have a bright finish as opposed
to the rough black finich of the "hot rolled” rype.
It will cost a little more, but the time saved in
finishing it will make up for it. Salvage vards are
alsa a good source tor this, If you aren’t ahle to
obtain it elsewhere, material cut [rom older
auntormohile or light truck frames can be nsed, The
biggest problem with this source is the amount of

A ey vise con be used as o press brake ta form sheet

metal parts. amang other uses

work it takes to get it Actually, though, this could
be an advantage. since the car frame contains
betler materinl than common sheet metal,

Leaf springs from cars or light trucks can be
usced Tor flat stock material, and axles from the
same source will provide round stock. Valve
stems salvaged from four-cycle engines, as well
as shock absorber shalts, can be used [or sma
diameter parts. Most of this material will require
annealing to soften it to o peint where it can he
machined casilv, This can be done using a large
wood fire as described in several of my ather
books. If a bluing setup is available, material can
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THE AR-15/M16

be suspended over a hluing tank hurner and
heated. Actually the term "annealed” iz a
misnomer as used here, since the hardened
material can be made workable h}' |'|1.'..'Jtlng it to a
temperature of 800 to 1,000 degrees and allowing
it to cool slowly

4130 seamless tubing, as used here, can be
ordered [rom the following supplier:

Wicks Aircraft Supply
410 Pine 5t
Highland, 1L 62249

This is the best source of supply for not only
the tubing but alse 4130 and 4340 round stock,
a5 well as flat stock of the same material. Not
only are they a source for
all of the heat-treatable
sleel I'{'.‘l'.|lJiIt'IJ.- but these
are nice people. Anvone
who has dealt with large,
arrogant steel companies
who don’t really want to
deal in small amounts of
material  anvway
appreciate this. Another
plus is that they will ship
by UPS, COD, usually
within 24 hours of the
time the order is received.

will
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MATERIALS AND TOOLS

Sultened steel is removed from ashes after conling
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Rourel stock s available frrrm Many SoLrCes,

Sten magarines are still available at a
reascmable price from the following source:

Manchester Anns
PO, Box 129
Lenoir City, TIN 37771

Lven before the assault weapans hill went
into elTect, maost supplicrs of these and other
SLll‘plus parts raised their |.l|:'il.'.tr.'-i Lty exorhitant
levels wirth the mistaken idea that there would be
such a demand for these that costomers would
pav the price. The owner of Manchester Arms,
told me recently that she still has some 10,000
Sten magazines on hand. Her price is %4 each for
new magarines and 32 each for used. You might
want to order a ML H N 1niuling toal at the same
time. lhese make loading the magarsines
considerahly easier.

Barrel blunks are available from a number of
sources. Most are satisfactory. For some 20 years
now [ have obtained most of my barrels from the
tollowing supplier:

L. R. Shaw

Thoms Run Road and Presley

Bridgeville, PA 15017

I'hese barrels are Lully as good us most that

have had experience with and Far hetter than
some. And, like most people 1 deal with a second
time, the follks a1 E.R. Shaw are decent, helpful
people (unlike some of the arvogant smart alecks
at some of the ather companies, who scem to feel
that they are daing vou a favor if they condescend
to sell you something).

Small parts, such as the M1 carbine recuoil
springs, hammer springs, hammers, triggers,
firing pins. and <o on, are available from the
Tollowing source;

Quality Parts Co.
PO, Box 1479
Boosevelt Trail #3
Windham, ML 04062

The people at Quality Parts also build the
Bushmaster versions of the M16 and have built
and sold complete firearms to the military. Their
parts, like their complete guns, are top quality.
They sell only new parts. hut usually for less

money than mest of the salvage shysters want for
worn oul junk.



MATERIALS AND TOQOLS

A nuilling enuchine will sove o ot of hand wark, although
most operations required here can be done using files,
sarws, cliisels, ond yninder,

| his welder is capable of MIG, TIG, and stick welding

mixtes

Chamhber reamers are available from the
f‘nﬂnw!ing SOUTEE

Clymer Mz, Co.
1645 W, Humlin Road
Rochester Hills, M1 458300

Here again, I have used these chamber reamers
ever sinee the company has been in bhusiness, and
even before when it was owned by other peaple.
There are none beter for sur purpose.

Mo doubt there are other suppliers who
provide equal quality, courtesy, and dependability
My endorsement of those listed here is not
intended as a slight to anvone else. (Well, almuost
anyone clse ) My experience with thaose listed has
heen satisfying enough that 1 simply never
hothered ro ook anywhere else,

Several of my ather books include [airl
thorough discussions of tools and equipment, and
they need not he repeated here. This project
requires some lathe and mill work, as well as a
small amount of welding. The rest can be done
with hand tools if absolutely necessary
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[ has s wekding sel is used for silver-soldering. heai-
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Welds are o ressed |-'|."|.'| wil | |'i|:|:' =1 rl-lZ!l.!'

\ large (304 to | hph electic molor equipped with an arbor

can drive buffing wheels, sanding discs, et

Various OpEnings are formed as reuarecl,



The upper receiver, being essentially the same
fer hath the rifle and pistol versions. is made from
I 12-inch-vutside-diameter seamless tubing with
a wall thickness of 120 inch. This is a standard
sice, avatable Irom most metal supply houses, It
can alsu be obtained from aircraft building
marerials suppliers, several of which cater to
huilders of home-built airerall. These are
probably betier sources, since they will usually
sell it in short lengths, whereas the metal supply
houses want to sell full-length sticks measuring
20 feet or more.

High strength is not a reguirement for the

material used in this receiver since little stress is
PrE!if_"l]l. |-" LISE!. ,'il.] {}1{1“3'1 l:,'.l'l,t_"_': |[l!j!' gr:clj,h;'.:-: l_lr l]fhiﬂg
are available. T would still use the mibing made of
4130 if possible. Ir is rougher than the cheaper
grades and will resist wear betier. Tt is also more
suitable for welding than the cheaper grades.
Construclion is '|:|:Hur| i}'_u.-' culling the
receiver hody to length and squaring horh ends.
bour 1/4-inch or slightly larger holes are drilled
just behind the [ront [ace and spaced equally
around the circumlerence of the receiver. A
plug__ which will serve as o barrel ’ml-,-:h[ng] 1%
turned o A diameter that will just slip inte the

Upper receiver ready for polishing (right side).

Unper receiver {lefi side)



FOUR 250" DIAMETER HOLES DRILLED
EQUADISTANTLY ARGUND CIRCUMFERENCE CF
RECEIVER. BARREL BUSHING IS5 WELDED 1N
PLACE THROUGH THESE
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BARREL BUSHING 1.100°
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UPPER RECEIVER

Diagram 1
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f'ront end of the receiver. One-and-a-quarter-
inch material is r.'li;.z_hl!}- small for this since the
inside of the receiver measures |1.260 inches. 5o
slightly larger material should he trned o fit,
While the hole through the bushing will have a
finished diumeter of 875 inch, it shounld be kept
smaller and bored to size atter the bushing is
welded in place. The bushing should be
positioned inside the reeciver with 600 inch
extending hack into the receiver and secured
permancntly in place by welding through the lour
holes and building the welds up ahove the surface
far enough that they can be dressed back fush.
TIG welding is ideal for this. I this is done
properly, no trace of the welds will show.

A cube of steel 172" x 1/27 x 1127 is likewise
welded in place un what will be the exact buttom
center of the receiver blank. It should be relicved
on all Tour sides where it joins the receiver and
built hack up above the surface with weld
material and machined back flush. The forward
edye should be [lush with the receiver face.

The assemhly is now chucked in the lathe and
the barrel bushing bored to (873 inch. There
should he 300 inch of the bushing extending past
the front face of the receiver. This is wened w a
dismetier of 1.125 inches and threaded 24
threads per inch.

Fur hoth receivers to mate properly and the
inside diameters of both the upper receiver and
the lower recciver spring tuhe to he concentric
and parallel, (100 inch of material must be
removed from the exact bottom side of the upper
receiver. The centerline of the front hinge block is
used as o relerence point and the flat machined as
indicated. This is hest done with the milling
machine, using a face mill or other larpe-diameter
end mill. The radius st the bottom rear should he
cut to match the contour of the lower receiver as
closelv as possible. This can be i-lli'r.“li“rl"l‘l'['liiﬁhf‘d in
several ways, Probably the essiest way is through
use of a rotary table in the milling machine.
Another WEY 1% Lhn‘rugh use af a l'ﬂl:]illﬂ-f'."'l'l-'iﬁf_';
or corner-rounding, as some call them—end mill.
i lieu of either of these, it can he formed by hand
using a disc sander. If care is used and the fit is
checked frequently, this method will achieve the
same result as the others, It will just take longer.
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larrel Bushing and front hinge block are welded in ploce

L 'L-'ehi."l:_q L l_|rre-'ff’-i.

Whichever method is used, when the fit 15 as
close as possible, both receivers should be clamped
together and the frone hinge pin hole drilled.

Belore the hale is drlled, however, a hushing
is turned to fit the lower receiver [ront hinge pin
hole closely, and a 1/8-inch hnle is drilled through
the center. This bushing is placed in the fron
hinge pin hale of the lower receiver, and the hole
is drilled through the upper receiver hinge block
nsing a 1/B-inch drill. The receivers are then
separated and the hole enlurged o [ull size vsing
a |/4-inch drll. The purpose of the drill bushing
is to protect the solt aluminum lower receiver
from damage cansed hy use ol a lull-size drill or



UPFPER RECEIVER

Lirill bushings.

Shop-built upper, clamped o convnercial Tewer with
beshang in Joent pin hale, ready for drifling

mutilation from metal chips or shavings.

Il the shop-made steel receiver pictured in the
Prefsve is used, the drill bushing is not necessary
sinee the haole is drilled through hoth receivers
simultancously.

If a new commercial receiver or the shop-
made receiver is used, or if you have means to
remove the recoil spring rube from vour existing
receiver, a better fit can sometimes be obtained
by turning a close-fitting mandrel to it inside the
upper receiver and using o cap and drawbaolt
pull it back tightly against the lower receiver ar
the rear end hefore clamping and drilling. With
the cross pin in place, the upper receiver
assembly should swivel from the closed position

13

Fistol upper unit, ready for mounting.

o almost a right angle. The bottom, front, and
rear of the mounting hlock must be shaped to a
half round configuration o permit this,

A brackel 1o A pl the rear rrrnunl:ing LTSS
pin is made by welding a 1/2-inch steel enbe to
the nutside surface of a section of 1 1/4-inch-
outside-diameter tubing. This should have a wall
thickness of 065 inch and a length of 625 inch
to 650 inch. The side of the cube adjacent o
the tubing should be radiused to fit the tubing
closely with the sides and ends angled. The
seamy, or joint, is built back above the surluce by
welding, The weld joints are then dressed back
[Tush with the surface and the hiock width
reduced to 475 inch,
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Cizgram #3



UPPER RECEIVER

Ot rear center to clear balt release,

L [FRET FeCerver '-‘.-'[L'i. FCQr Tridl lln'lli]i.é.'l I.lrlJth.'l Ll |'!l'.llﬂ.'l.'
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A slot to accept this hlock is cut at the bottom
rear of the upper receiver to the dimensions
shown in Diagram #2. The slot te clear the
hammer can also be cul al this Lime, as well as
the MaEazine opening, including a slot 1o |:|m~.i:lf-
clearance for the ejector

Il a commercial lower receiver is used, either
a reliel cut must be made in the lelt side of the
upper receiver to clear the holt-hald-open release
button or the bolt-hold-apen device must be
removed, This cul can be located by measuring
hack from the front face of the receiver as shown
in Diagram #1. A simpler method, however, is o
position both receivers in their respective
assembled positions and mark around the hald-
open button. The reliel cut is not necessary if the
'n'|'|l'.|1'!l-|'|1.']-|:i|-" receiver ix used. Since the 9mm
magazine docs not extend o the rear far enough
lu activate the bolti-hold-apen, there is no point in
pulling it in Lthe receiver.

With the completed hracket and the front hinge
pin in place, both recefvers are clamped wopether,
and, using the bushing as before, the mounting pin
hole is drilled, Again, the drill bushing is required
only il the commercial aluminum receiver is used,
As with the front hole, hoth receivers are drilled
wogether when using the shop-made receiver. With
both pins then in place, a close-fitting assembly
without any shake or plav should result,
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An ejection port is machined in the rght side,
as shown in Diagram #2. There are people who
will insist that this port need not be nearly as big
15 the one shown. They will tell you that it is
easier for dirt and debris to get into the large port.
They do not tell vou that it is also easier for dirt
and debris 1o get out of the |:1rgu- port, There is
alsn less chance of empty cases striking the edges
of the larger port and falling back in the action,
causing the pun to jam. This has happened on
numerous occasions with small ejection ports.,
Make your choice,

The |.L'I1H|.!I'-1ri:-'rl‘ slot, Lo accammaodate the

16

cocking lever, ar charging handle, is cor in the
lett side in a 10:30 o'clock, or 3157, posiLion (45
above the centerline) when viewed from the rear.
The “dog leg” at the upper rear serves as a salety
in the vpen-bolt version, Although it is not
required for the closed bolt, it will serve as a bolt-
hold-open it included.

A 1/8-inch-wide slot, .200 inch long, must be
cut beginning at the tront face of the threaded
harrel hushing and on the top centerline. The
locating pin on the breech end ol the barrel Lits
into this and keeps the barrel located in its
correct position.



While three different holt assemblics are
shown in the following diagrams, thev have a
COTTICH t‘:tlnrigur:itinn as far as the size and
shape of the magazine curs, the boll nose, and
the extractor cuts. One version is [or use in the
ppen-bolt gun and has o fixed integral firing pin.
Another, which is the same length and diameter,
is intended to be contained entirely inside the
receiver, making possible a closed-bolt pisiol
version. The third is a f'u”-]t:ngth holl intended
lor use with the original recoil spring and buffer,
This is the one to use if the unit is to he
interchanged with the nrigina! 243 upper
receiver assembly:

Even though several ol the dimensions are the
same [or all three, we will discuss the construction
details of each onc separately. This will entail
some repetition but may alsa aveid confusinn,

OPEN BOLT

The open-bolt version should be cut to length
with both ends squared. A bolt nose is turned on
ane end of the holt hady. This should extend 150
inch forward from the bolt body proper and have
an outside diameter of 550 inch if used as a
Gmm. The 45 version should be 630 inch. A
counterbore slightly larger than the cartridge
liead is cul (100 inch deep. This should have an
inside diameter of (400 inch for the 9mm or 480
inch for the .45. In the center ol this, a Fxed

L

liring pin, 060 inch in diameter, is formed. This
should have a hemisphencal point and protrude
050 inch [rom the bolt face. A Lairly simple way
to form this is to chuck an open-center, or non-
center-cutting 3/8-inch end mill, in the lathe tail
stock drill chuck, With the bolt turning in the
headstock chuck, the end mill is fed into the bolt
tace with the tail stock, This will lorm the inside
diameter some 020 inch to .025 inch undersize

From lef jull-length bolt, open-balt assembly, closed-tboit
asseimbly
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BOLT
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in the case of the 9mm, and the open center of
the milling cutter will leave a small projection
that can he turned to form the firing pin using a
lathe cutting toal ground to form it. The outside
cutting edge of this same tool is used to bring the
counterbore to the correct diameter,

With this accomplished, the halt is reversed
in the lathe chuck, whereupon a hole of sufficient
size to accept the recoil spring is drilled, as shown
in Diagram #4. The hole diamerer should he
slightly larger than the spring used to assure free
movement of the spring as it compresses.

In the protolype gun, the spring used
measured 375 inch in diameter. The hole was
drilled with a “W” drill measuring .386 inch in
diameter. A 25/64 drill, which measures 3906
inch, would be equally satisfactory. A slight bevel
should be formed at the entrance of the hole,
which will assist in reducing friction and hinding.

While the bolt is chucked in this position, the
rear end of the body can be reduced in diameter
as shown in the diagram. This is required ro allow

the balt to travel entirely to the rear of the
receiver, with the smaller-diameter portion
moving freely inside the rear mounting bracket.
The belt is now secured in the milling
machine vise and a slot cut down the exact center

19

Muagazine clecrance 15 cut with end mill,
i

using a 5/8-inch end mill. The slot should he cut
ta & depth that just meets the outside diameter of
the bolt nose and a length of 2.250 inches, Upon
completion of this, a deeper slot is cut along each
side of the cavity using a 1/8-inch end mill. These
are to provide clearance for the magazine lips and
the ejector. The slot on the extractor side should
be cut to a depth slightly less than that of the
inside counterbore. The other side must he cut
appraximately . 100 inch deeper to elear the
extractor. Properly done, this will leave a strip 1/4
inch wide that is the same depth as the bottom of
the bolt nose. These slots must be cut long
enough to clear the back side of the magazine on
the one side and the rear of the extractor on the
other. Next the bolt is rotated 15 degrees and a
cut made down the side. It is then rotated back
30 degrees in the other direction and a matching
cut made. These will closely match the magazine
sides while providing ample clearance between
the bolt and magasine,

The extractor cut is made with a 1/8-inch end
mill in a ten o'clock position when viewed from
the [ront. The slot should he eut to the inside
edge of the bolt nose counterbore. A spring
pocket is cut to the same depth at the extreme
rear end of the slot using a 3/16-inch end mill.



258" DIA,

A0 DIA,

2.700"

i
|
100 - _r

HIP
q = Harerod
! -
1.0080" ].hn_n_
R : *
L |
_ e
-
S * 150" =
BEOTTOM
T
375" DIA, ey
v 250" DIA. 156" DiA,
Y Y
| 1
1
e 500" ]
S R o 'n_
RIGHT SIDE

CLOSED BOLT

b0

=
n
-

Ciagram #:

20



BOLT

Clpen bolt (left) shows fixed firing pin. Clased boll (right)
shows finng pin hole

CLOSED BOIT

The shourt elosed bolt is made in the same
manner and to the same ourside dimensions,
cxcept that instead of the fixed firing pin, a 070
inch hole is drilled in the center of the buli
counterbore. A No. 50 drill is correer for this.
Before the counterhare is eut, this hole should he
started with a center drill. fed by the tail stock
chuck. The drill is then used to drill the small
hole approximately 172 inch deep. The exact
depth doesn't matter since a larger hale, drilled
from the opposite end, will enlarge most of it
This small drill should he withdrawn and cleaned
frequently, and amply lubricated. Otherwise it
may very well seize and break off in the hole. 1
this shonld happen, you might as well get another
picce of material and start over, since that weuld
prove far easier than getting the broken drill out,

lhe counterbure can now be cut to its Full
depth and diameter, removing anv Lrace of the
uversized hole made by the center drill.

Since the firing-pin desipn vsed in the
otiginal bolt would he hard 1o improve on, we will
use it in our bolt. A surplus military firing pin
should be acquired belore the halt is machined to
accept it. These are plentiful at present, and at s
good price. Il none are available, one can be lathe
turned using the dimensions and directions
shown in the Small Parts chapter (1iagram #42).
The haolt body is reversed in the lathe chuck and,
starting the hole with a center drill, an apening to
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aecept the firing pin is made. This opening will
consist of three diameters, four if the firing pin
hole nose hole already drilled is counted. Start by
drilling with a 1/4-inch drill 1o a depth of 3
inches. This depth need rnot be exact, but close
approximation should be kept. This is tollowed by
drilling with a 3/8-inch drill to a depth slightly
less than 1430 inches.

Fhis portion requires a square, or [lat,
shoulder ar the bottom. It can be formed by using
a 3/8-inch end mill to reach the final depth. This
should be as elose to the previously mentioned
deprh of 1.450 inches as possible. A smaller hole,
12 inch in diameter, extends from the bottom of
the |/4-inch-diameter partion to a point just
hehind the bolt Face. This should have a total
depth ol 4 inches. Since ordinary twist drills of
sufficient length are not normally available from
hardware stores and the like, and even those
obtained thrangh special arder are limber and
sibject to easy hreakage, we can make up «
suitahle drill lor this porpose Fairly easily.

Chuck a picce of 1/4-inch drill rod that is at
lcast 4 inches long (7 inches if you ever intend o
make up the full-length bolt described next) and,
using the tail stock chuck, drill a hole in one end
using a No. 31 drill. This, ol course, is started
with a center drill. which by now should he
standard practice, The drill is then reversed and,
with a small amount of flux applied, pushed into
the hole just drilled and silver-soldered in place.
The end of the drill protruding from the drill rod
(it should pratrude at least 1 inch) must be
protected from the heal used to sitver-solder it in
place to prevent drawing the temper. It will likely
be necessary to polish the larger 1/4-inch section
where it was heated belore it will enter the hale
freely. The depth of these holes can be regulated
clasely through the use ol stops made by
[astening close-fitting collars around the dril
stems, or extensions, with the exact length 1o drill
the holes extending. Such collurs can be fastened
in place with solder or epoxy,

Phis holr design requires two small-diameter
recoil springs located on either side of the firing
pin. The recoil springs used in the military M|
carbine are well suited for this, They are plentiful
and cheap. The diamerer of these is
approximately .260 inch. The holes to aceept



THE AR-15/M1E

these should be slightly larger for clearance. A
| 7/64-inch drill, which measures .2656 inch, will
serve well for this. These holes should be 2.700
inches deep and measure 800 inch apart from
center to center with 400 inch on each side of
the centerline.

A slot must be cut, as shown in the drawing,
ta permit the hammer Lo move forward far
enough to contaet the firing pin. This is done by
clamping the bolt in a vertical position in the
milling machine and cutting it with a 4/8-inch
end mill, This slot should be 875 inch deep,
provided that the overall length of 4.200 inches
'« adhered to. This will provide a shonlder so that
when the hammer is fully forward the firing pin
will protrude 050 inch through the halt face.
The distance from the extreme [ront of the bolt
nnse to this shoulder should be 3,323 inches.
Firing pin protrusion can be checked and verilied
by pushing the firing pin forward—preferably
with the return spring in place—flush with the
shoulder and measuring the protrusion with a
depth micrometer,

At the locarion shown in DHagram #5, a
crosswise hole is drilled for a pin to keep the
firing pin in place. A elose-fitting plug should be
inserted in the firing pin hole while this hole is
drilled to provide support lur the drill. Otherwise
the drill will “creep” or “crawl” toward the
unsupported side and almost certainly break.

L iS40 Wi flf- kath holts.

Ralt assemblies showing springs and spring guides



BOLT

fl';f.'? halt o ||.'_r'.'.' ctosed balt on right.

FULL LENGTH

The full-length bolt, which is 1o be used with
the ariginal recoil spring, is made in the same
manner except that in this case it will have an
averall length of 6.950 inches. The rear portion,
measuring 3.750 inches long, is turned to a
diameter of 490 inch. This assures that it will
dlide, without hinding, inside the spring hausing.

This tire, the hammer slot must be cut as shown
m Diagram #6, with 4 Out shoulder 3.323 inches to
the rear of the holt’s forward face, as before, and of
sufficient length to allow the hammer to travel
borwand and hack without interference, While niot
sctually necessary, it is easier to cut this slot all the
way through the haolt body [rom top to bottom than
the partial depth required.

23

Heur view of open bolt [Tefi) ared clused bolr (right),

I'he extractor pin holes are in the same
location an all three versions and should he
drilled with the extractor clamped in place 1o
ensure that they line up exactly,

The cocking lever, or operating handle, is
also of the same dimensions and in the same
location on all three versions. The correct
location for the hole in the holt is fixed by
marking ils location through the receiver slot
with the halt in place and in the closed position.
he operating handle must not eontact the front
at the slat, Il pussible, this hole should be drilled
in the milling machine with a slightly undersized
drill and [inished with a 3/8-inch end mill,
forming a Hat bottom in the haole.
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The barrel{s) nsed in this project require a
retaining ring measuring 1 inch in diameter.
Therefore a harrel blank with a minimum diameter
af 1 inch muost be vsed. At present, o number of
harrel manufacturers offer suitable barrel blanks
for this. Maost, in Fact. offer such hlanks with a 1-
inch diameter and a length of 24 inches. Since
these usually come slightly longer than the
advertised ]tngl'h._, il 1% Fi]ﬁﬁi]l]t' to cul four full &-
inch-length pistol barrels from one of these—even
after allowing for saw cuts and squaring the ends.
We can also pet hoth a 6-inch pistol barrel and un
15-inch rifle barrel [rom one such blank.

hlﬁr: il [J.’sr-'lr Bl munde L seversl VEOTE Opo rﬂ'.lf
F e receteer model T .’||r|-:!'.'_'.1|-'..|n§_;udllh.'.

29

The pistol barrel can be of whatever length you
choose. Although Diagram #7 shows mv personal
preference of a 6-inch barrel, there is no good
reason why vours should not be longer or shorter if
vou so desire, T have always thought a 6-inch harrel
has a mare balanced look than other lengths.

Eifle barrel shown with unturned blunk,



THE AR-15M16

Harrel 15 turned to desired diometer,

The rille barrel, though, is required by federal
law to have a minimum length of 16 inches. Our
harrel should he made slichtly lonper than the
minimum length, simply to assure that even the
stupidest law enforcement agent will be
convinced that it is of legal length.

It has long been accepted by the mure
intelligent authorities that if a rod is inserted
in the muzzle end of a barrel and pushed in
until it contacts the bolt face, this length will
he accepted as the barrel length. There are,
however, any number of idiots that have never
learned this. In fact, 1 can remember an
instance where a stupid small-town marshal
thought he wus soing 1o conliscate a sholgun
of myv manutacture, which [ was displaying at a
glln '_-:hL'l'l.-'-', EJ-I_-'!L'.U'[[H'E tl_ll:" h;lrn—!] 'I'lf'l!'!.‘ rlu-!.‘i.hurt'.ll
something over 17 inches from the murzle 1o
the point where it entered the receiver. Never
mind the Tact, which T wied to explain to him,
that there was another inch of barrel ExlEnd:illg
bhack into the receiver. It was too short and
subject to confiscation, ar so he said. Luckily,
a state trooper (these are usually considerably
smarter than other law enforcement officers, at
least in this part of the country) happened by
and straightened him vwut, But I could have
had to go to considerable trouble Lo get my gun
back. This ::1HmPI:' should serve to illustrate
the canvenience of a slightly longer harrel. The
one shown in the diagram is 16 1/2 inches
vverall, mainly because this was the length of

Enel tumed to length, sguared

my barrel blank, Cighteen inches would have
been more desirable.

Threaded muzele ends, 1o accept muezle
brﬂk&"sl 1-[“';.!] HJ{!EI-\."'- :in[] lll_H"‘ ||I\.l"‘| I'l'li‘l!r' i.'i].!i-ll |:l‘l'f
determined to be illegal. (Some of the same
people mentioned above will think you intend to
mount a silencer if the muzzle is threaded.) I
such devices are used, they should be fastened in
place permanently— prelerably by pinning or
silver-soldering. Bayonet lugs are also of
guestivnable legality and should be svoided.

You will also need a way o cut the chamber.
Al proscnt a number of COMpanits manulaclure
and sell chamber reamers in almost any caliber
one could wish for. These vsuvally range in price
[rom $40 to $ 100, Since the straight-cased pistol
calibers required in this project use chambers
that are only slightlv lurger than the bore, and
nnly a small amount of metal is removed when
cutting the chamber, only a finish reamer will be
necessary. When larger bottlenecked cascs are
used, it is a good idea to remove the bulk af the
chumber metal with a roughing reamer, which
will cut the chamher slightlv undersize, and
follow it with the finish reamer. This is done
primarily to pralong the nseful life of the finish
reamer, Be sure to speeify that the reamer will be
used in a rifle barrel when ordering it. A good
many reamers for pistol calibers are made with
the pilot ground to groove diameter or slightly
larger tor use in revolver cylinders. These will nol
enter the bore of the rifled barrel, which requires




ST134uvE

*
g
&
4 e g —i =
— | - DT
A 8 '
B2 SAEA Y. ERAL. B m.ﬂ.wr _
\ Y Gl
r /.. i
r
BTV R ) S
1344vE T84
NIW 002 ; A

AT

—- A0S -

529 0L 009

13d44¥3 1CLS1d

L_H_._H_ﬂ. -

f
\

Kld DNIXIANI 1THYYE 55T TR

2f



THE AR-15M1G

a reamer pilot ol bore diameter or slightly lecs, Of

course, most 9mm and 45 ACP cartridges are
used in full and semiautomatic arms. but there
are also revolvers chambered for these calibers.
Just to be on the safe side, go ahead and specify
that the reamers are tor ritle barrels.

It should be noted that the higher-priced
reamers will usually come with an intepral throut
reamer, allowing you to perform the entire
chambering operation with a single reamer.
Many times the cheaper ones will reguire the use
of a separate “throating”™ reamer to cut this
portion, which is acrually a bullet seat. The
hight‘.r'r.lrii:r.'l.l FEel TR T hl.l['l_l. HY% 'I'“:l:'i{' rl'lH[h‘ I'I:r
Clymer Manufucturing Co. will usually prove to
be the cheapest in the long run, or at least the
most convenicnt,

Uonstruction of the barrel is a Fairly simple
pracess. The harrel blank is cur to rhe desired
||.:T|=;|.I"| H.]'!l'.l tl_ll."‘ l"".'l'l(i!i Are .';,HJ"HTI:‘!{' in 1'1&"! ]E'II'II'IE'.
Don't be surprised if. once the barrel blank has
been cut in two, the bore is not concentrie with
the outside diameter. This 15 a Fairly common
nccurrence, especially with cheaper barrel blanks,
" HL:IL:II |-:'|i |.|_||."Z [ R Y ||"||:': h.‘{rri:| '-;h”lll(l -I“' n'lrl[]nli;'.:]
between centers and the entire length turned
l'ilurlll- Thf_' lJ-rEL'L‘h L:rll] % I.E'H:H LurT:H:rJ e
diameter of .875 inch for a length of 1.125
inches. Just ahead of this cylindrical section,
which [its inside the UPper TeCeiver, 8 Flﬁng{t .
inch wide und 1| inch in diameter is formed. The
remainder should be turned to a diameter of 600
to 625 inch it used in the 9mm pistal version,
The 45-caliber pistol version should be .650 inch
or slightly larger in diameter.

The rille barrel is made in the same Lashion,
with the same dimensions at the breech end. The
portion divectly torward of the retaining flange
can be slightly larger than the pisiol version for a
length of 6 inches if desired. The remainder, or
the portion that extends past the fore-end, can be
turmedd as small as 5330 inch in diameter For the
Smm and should be no larger than 615 inch.
This should be the minimum diameter for the 45
barrel. Just forward of the fore-end's front face,
twer bands should be rvorned 1o g dismcter of 626
inch, These should be 142 inch in length with a
relieved section (610 to 413 inch diameter) (SO0

inch in length between them, This will allow a
military surplus M 16 front sight to fit snugly over
Lthe two bands while sliding freelv over the harrel
until almost in place. This is done primearily

avoid marring the finish when assemhbling the
finished gun.

A 45-degree “approach cone” is formed in the
breech end of the barrel to aid in feeding. With
this type of feeding svstem, which is similar 1o
that used in the 1903 Springficld, 1917 Enfield,
M4 and M7T0 Winchesters, as well as several
others, the bullet is posilively guided into the
chamhber as it moves Forward. This tends to
climinate the “stovepiping” and hangups on the
end of the barrel that arve fairly common with
SCTTEE: O |_||:':T SySTCImSs.

The muzzle shouold he crowned with a
t'l]u[ld.f.'d ouler L'fdj-_lll: '.LrHJ ad UORVEN CUrYe n ”_ll"'
inside. This will leave a sharp edge where the
bore exits the barrel instead of the rounded curve
often seen. A lathe culiing ool s _|_r|m|:|r||:1 to form
this contour. It can be brought w a high polish
with progressively finer grits of abrasive cloth and
paper. This type of crown is fully as accurate as
the so-called “rarget” type flat crown with a
second Nal counterhore inside, which, a“hmugh il
h:l:‘i hl-u-'n "H{"il +II'_'I|' H] | .lﬂ_"!“‘-_:t il h'l_lﬂd]_'fd }rﬂﬂrsl is
"discovered” at 'FhEL|IJE.nL intervils by some ol the
newer gunsmiths,

Proper depth of the chamber is determined by
measuring from the frone face of the receiver to
the bolt Face, making sure the bolt is Fully forward
while this measurement is taken. Another
measurement is taken from the breech end of the
arrel tos the r{‘.i.i-lil'lfl'l_l:i ﬂ;,-ingu_t. This measurcment
will be slightly longer than the first, so the
smaller (Frst) number is subtracted fram the
larger. The result will be the depth of the
cartridge head below the end of the barrel.

The chamber is cul by teeding the reamer
inte the end ol the barrel that is chucked in the
lathe and turning at the slowest speed available
Pressure trom the tail stock ram is used o push
the reamer into the hore. Do not attempt to hold
the reamer with the tail stock chuck. It must be
kept from turning by using a hand-held tap
wrench, a clamp, a small wrench, or some similar
arrangement that can be released and allowed to



BARREL

Indexing pin s pressed in place wsing vise jows.
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turn with the harrel in the event the reamer
should seize. The reamer should be kept well
lubricated and withdrawn and cleaned frequendy.

Supporting the drive end of the reamer un &
tail stock center should only be done when the
bure is absolutely eoncentric, without runout, and
the tail stock is absolutely in line and centered
with the bore, Otherwise, a flat-faced center with
a small dimple in the middle should be used to
push the reamer.

Another method is to clamp the barrel
between wood hlocks in a vise and turn the
reamer by hand using a suirable tap wrench or

ceamer drive. 1f this methad is used, care must be
taken to hold the reamer straight and in line with
the hore, with no sideways pressure exerled in
any direction,

A small hole is drilled, as shown in Diagram
#7, using a No. 31 drill, and after a slight taper is
ground on one end, a locating pin made from
1¢8-inch drill rod is pressed into it. This causes
the barrel to be replaced in the same positivn
alter removal,

The extractor slot is lncated and cut as
deseribed in the chapter on fitting and assembly,




It the commercial lower receiver assembly is
UHl'IJ. W 'I'Ii“ ‘I:ll-l.l}' |'|E"E'I:I fo ComceTT o r!-:l*l".-‘l!!-. 'Iu'IiII_l
the barrel shroud, as used on the pistol version,
ar the fore-end, as used on the rifle. Both are
ientical except For overall length and the fact
that a cap is welded in place in the [ront end of
the ritle fore-end.

Each is begun by turning a barrel retaining
nut to the shape and dimensions shown in
Disgram #9, It is threaded on the inside to screw
on the front end of the receiver, It has a shoulder
inside that bears against the barrel flange when
tightened, securing the barrel in place. This nut
should be made from a beuer grade of steel such
as 4140 or automobile axle material. The threads
may streleh and wear rapidly if low carbon sieel
such as 1018 is used,

The cylindrical portion can be made from
almost any thin-willed ||1|:|ir||-__-| of the correct
outside diameter, Since there is no strength
recuirement here, even muffler pipe can he used.
provided the unsightly seam that is usually
present is acceptable. Driscarded automaobile
shock absorbers are a good source for material
such as this, provided the right size can be Found.
Aetually, the outside dismetler can be adjusted up
ar dowmn to accommodare the available marerial.
In fact, when used with the pisiol version, a
barrel shroud slightly smaller than the receiver
dinmeter would probably look better than the one
Mlustrated in ni:ngr.'im wH.

31

Both versions should be a snug Fit over the
“lll.‘ﬁiﬂl!‘! ‘I'I‘I- Ih!"‘! mu .'II'II:{ Ary 'r'r'{"‘[l:ll"‘l:l nr Hil'l-'l'fl'-
soldered in place. The rifle version should have
an end cap, which is turned o a snug fit inside
the tubing and then welded or silver-soldered in
place at the lorward end. 10 must also have a hole
bored through the center, slightly larger than the
barre] diameter.

The ventilating holes in the shroud body can be
spaced to suil your taste. The prototvpe had lour
rows of 1/2-inch holes spaced 1,200 inches apart.
I hese can be accurately and casily spaced and
drilled in the milling machine. If the holes are
started with a center drill and finished with
radivs-nosed 1/2-inch end mill, smoother hales will
resull Lhan il the work s done with a twist drll.

Commercial pistol grips are available from a
number of sources, some with the original
mi]il:ar}r r.nnﬂgnr:ninn and others with nomeroos
modifications and refinements. These are
available at such low prices that it would seem
toolish to manufacture ane.

q]“ll.'lhj I.L E:lt"l'_'“”'l.l‘.'. rltrt'r:!i!i:ir].-'. !'l.”".'l-'t'.'l'l‘fr: i'. i!’i |
fairly simple matter to build one. A block of
whalever Lype of hardwood thal suits your Tancy
is ublained. Since it enly needs to be 1 174 inches
thick, 2 1/4 inches wide, and 5 inches long, such
e | ."il'.:ri'l.l] LHM "?i[l'rl]l?f' II['Z !-"lll'l.il Al & I.'il.l]i!'ll.:'l ir
custom furniture shop. Custom gun stock makers
and knife makers are also sources for these.

The outline is drawn on the side of the blank
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THE AR-15'M16

Crrip weas musde of walnut, poieted black simply because [ didn't have a plastic militan-
surplus grip on hand.

using the pattern shown in Diagram #10, or
whatever profile suits vou, and cut 1o shape. It is
then clamped in the milling machine and the top
side is shaped to mate with the receiver. The wp
and front side where it fits against the receiver
are milled flat and square. This is followed hy
canting the blank at the required angle and
cutting the slot, The hole for the mounting holt
should be drilled while this angle is set. The
hole's location can be determined by measuring
from the center of the bolt hole in the receiver to
the [ part of the receiver that the grip adjoins
and transferring this measurement to the grip
blank. The grip is then reversed and either a
counterbore to clear the head of the mounting
bolt hole or a cavity similar to the one found in
the commercial grip is cut in the lower end. This
should be parallel 1o the mounting bolt hole, and
it can be done with a 5/8-inch end mill.

The outside contour is formed using the
sanding wheel to rough-shape it and finishing
with rasp files and sandpaper in progressively
finer grits (starting with 50 or 60 grit and
finishing up with 400 grit).

The Finish used can be any kind or color that
strikes your fancy, from clear gun stock finish to
camouflage paint. The grip shown in the

photographs was made from a walnut block and

given several coats of automobile primer, This
was lollowed by several coats af flat black enamel
in an attempt to match the color of the bunt
stock. My only reason for building it in the first
place was that I wanted it on a certain day and
none were available loeally. A bit of planning and
ordering ahead would have saved me this extra
wark, but [ suppase I need the experience.

The butt stack, as available on the surplus
parts market, is another bargain, Mounting it in
place presents no problem. If the action spring
and buller housing are on hand, you simply screw
it inta the lower receiver and slip the butt stock
over it. It is held in place by a screw that installs
through the butt plate,

When the short, self-contained balr assembly
is used, this parl is not necessary. A plug is turmned
from aluminum (if available—ta save weight) to
the dimensions shown in Diagram #11 and
threaded to screw into the lower receiver. It is
drilled and tapped in the center for a 1/4 x 28
thread. A draw bolt, which extends o the rear of
the stock, is cut from 1/4-inch drill rod and
threaded with the same 1/4 x 28 thread w screw
into the receiver plug. A 3/8-inch-diameter sleeve,
1 1/2 inches long, is drilled to approximately half
depth with a 1/4-inch drill, slipped over the
smooth end ol the draw bolt, and silver-saldered
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THE AR-15/M16

Surplus M16 butl slock s mounded vang through bolt and breech plug adupton, Hecoil

pacl is added for extra length.

fireech [Ji'!:g screws inlu lower receiver. Through-boll screws into rear end of plug,

in place. The remainder is drilled and tapped for
a 10 x 32 screw. This arrangement allows the butt
stock to be positioned in place and a short 10 x
32 screw installed through the butt plate, which,
when tightened, holds the butt stock in place.

For a full-grown man, it is desirable that the
butt stock be somewhat longer than the length
provided hy the standard military M 16 butt stock.

For some reason, our military has alwavs—even
from (lintlock musket times—used rifles with a
short enough length of pull toaccommaodate the
very smallest shooter, and everyone else is
expected to adapt w it The butt plate portion cun
he removed by sawing and !'il'.ll.l':!'l'l.“:l’] with the
sanding wheel, after which a recoil pad is epoxied
in pla-l:r:. This will lengthen the pull hj-' 1/2 1o 1




BEARREL EHROUD, ETOCK, AND GRIP

Hlm-'._"a L-l.':|;|_.L Bl !.'u.'|1- *_-\.:'rl,'1.'.-|,-|| in |-lf||:_'|-'

Mhraugh-boit is secured vsing allen wrench through receil pad.

inch, depending on the thickness of the pad. If
Lhis is done. another ui:;ht-ijLi.rLg aluminum

spacer is cpoxied in place in the rear end of the
slock. T should also e E:rinru"-;j L |r|.1|_'1—. with a 1/8-

inch steel cross pin, installed through a hole

drilled through the plug and both swek walls, This

shanld be drilled offset feom the center hole so as
to not interfere with the draw balt. The outside

38

end of this plng should he counterhored to accept
a bolt head, which is welded or silver-soldered to
the cnd of the stock holt, r[‘._pli-‘li'il'lg the threaded
sleeve. This should be 2 bolt head that AcCepis an
allen wrench. If the upper mounting screw hole in
the recoil pad is enlarped envugh to clear the allen
wrench. the hutt stnck can he installed or removed
without the bolt head showing,
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Finished Fore-end installed on LR leted WLl

If the time cver comes when the militany-type
stocks are no longer available, it will bhe simple
enough to make a butt stock from hardwood, just
as we did the gnp. This would require a draw bolt
hole extending from the frone face of the stack.
partway through to the rear, with the remainder
:"nlarg:‘d L] ;_'l{“i'l'l' :I_II_" I"II'_I‘“ I'll'_"'Hl.'l. ||_|l'_' ThfL'Hd{,"d
FJ‘II]# iH lhl.': reCevyer "‘l-'“ull.l II'.': ".:”-L”'Il':':rlllil'i't'[l =t | 'i“:
rear to accept a round tenon, machined or carved
on the front face of the stock. A short metal pin,
which tits into the recess in the receiver to keep
the stock from Lurning, would be threaded into
the stock tace just below the temon. Your choice
ol butt plate or recoil pad is fitted o the butt end
and the assembly shaped and finished in the same
Lishion as the grip.

40
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Sights, as used on the pistol version, are
practically identical to those vsed on my other
Fiﬁ-LI'JI dr!:iigh.'i, di”r.l"in;_g; nnf}' in that the radius at
the base is slightly larger. At the risk of heing
considered repetitious, | will include directions
on how to make such sights here for those who
don't have my other hooks.

Experience has shown me that elaborate
adjustahle sights are not necessary on the pistol
version of this gun. A simple blade front sight and
a fixed, squarc-notched rear, when aligned and
cut to the proper heights, are completely
adeguate [or a gun of this type.

Bases, complete with protective ears, can

Mistol sight blanks shown with form die

41

casily be formed from 16-gauge sheet metal using
a vise, form blocks, and a heavy hammer,

The torm block, which can be used o form
hoth front and rear bases, is made by cutli L
radius (o match the contour of the receiver on the
lower side of a steel block. Since the receiver is |
1/2 inches in diameter, the radivs cut should
match thiz plus the thickness of the sheet metal
used. The block should be (625 inch wide by 750
inch |15p;|1 and al least | inch ||:|nt_l;- This wall Form
the inside ol the sight bases. A short length ol |
1/2-inch-diameter round stock is used to form the
convex bottom side, which Fits against the
receiver. Two | /8-inch-diameter holes, .25 inch

Blank i placed on form die.

e g la N R R g R O S ————
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SIGHT3

Formed Lo Ehupe ir vise. Sides uru;_lr-'_,u!dr;'d o with hammer.

Farmed fromt sight baze with blade. Formed rear sight bose.

— apart, should be drilled on center, completely
= through the form block, These should continue
[IH rru'i-|}' rhrnngh rll-ll"',. ]I'_}l'..'(']'l TI'I'I'I'I'I!'] Furm I']]ﬂi'tli..
Locating ping installed in these holes keep the
assembly aligned while in use.

Blanks are cut, as shown in Diagram #13,
with holes drilled to match the locating pin holes.
The bases will lorm more easily iT lelt in a
rectangular shape until formed and the upright
cars cut ro shape after forming. With the locating
pins in P];lr.r-_t, the blank ix PI_‘lHiIil’]Fjl_—‘.[I hetween
both form blocks and the assembly clamped, wich
one side down, in the vise, When the vise is
tightened, pressure from the vise jaws will form
Bear sight base vath sight blank the radiused bottom portion.
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i ¥ ]
Swhls mounled in pluce,

The part af the blank extending above the
[orm blocks is bent, or folded, [lat against the side
of the form block using a block and heavy
hammer. At this point the assembly is reversed, or
turned over, in the vise and the process repeated.
It is helplul to place a spacer, or a series of blocks
(sometimes called "blocking up”! between the
throat of the vise and the bottom of the part
being formed. This will prevent both the work
and the form blocks from being driven deeper in
the vise when [orming,

A slot is cut crosswise in one base to receive
the rear sight cross piece and lengthwise down
the center of the other for the front sight hlade.
These can be cut with a 1/8-inch end mill, or, if
necessary, with a high-specd hand grinder using a
cut-off blade,

I'he blades are Tuxed and silver-soldered in
place in the bases. Both assemblies are then
clamped in place on the receiver and silver
soldered. Both sights can be kept in alignment
4!||rin}_rI mounting 1:}' ]:]eu_'inp, i tll.'.lr-'it.'-ri‘ltit':p_ [5/8-
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inch-wided piece of square stock, long enough to
reach across both sights, inside hoth bases and
clamping it in place before mounting.

For those who 1||_|-$r1||41a.'|}' must have
adjustable sights, the rear sight cross piece can be
I_'I'ITlilTl_"l:,[ :-]rl.:l lhl_‘: E'I'.H."if' 4]ri”t‘r| :In{] li]'l'.l['ll.'fd II"F il
Williams "Cuide” rear sjght, which is ﬂd_ill'-ililh]f“
for both windage and elevation. A Marhle #20
rear sight, which is almost identical to the
aluminum Williams hi]::l'l[ excepl that it is made of
steel, can also be used. Fither of these will serve
the purpese. If vou simply must have one that you
made voursell, my book entitled Howme Workshop
Hi-:rpu:rl.ﬂﬁjr Defense and Resistance: Vol 1, The
Stubmachine GGun contains a description ol one
that iz adaprable.

The rifle version requires the combination of
a rear sight base and a carrying handle that
elevates the rear sipht to the same height as the
commercial gun.

The base is made by cutting a hlank to the
shape and dimensions shown in the drawing from
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THE AR-12/M18

Kides are formed with black and hammet.

1 2-gauge sheet metal. The hlank is then 1:|i.'|m]JEl:|
in the vise against a lorm block of 5/8-inch-thick
steel har stock, which should be at least 3/4 inch
wide and 5 or more inches long, Here again, this
form block should be supported by blocking it up
hetween the bottom of the block and the throat of
the vise. When struck with a heavy hammer, work
such as this has a tendency to move downward
hetween the vise jawe unless supported

Shaped rear sighr.

undlerneath, The portion l:'-'-:ti:!'tdil‘li_:, above the fold
line is bent [lat agatnst the side of the form block
using the hammer and a [lal piece of bar stock.
When formed, the assembly is turned over and
the opposite side is formed in the same manner,
creating a hollow trough, The sides are then
shaped to the profile shown in Diagram #14 or
whatever shape appeals to vou.
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THE AR-15/M18

; :
Rear stghl watl leas [

el o \.l:::i "

Findshied rear-sight mounted m place.

The legs arc formed by bending the narrow
Mal portion extending [rom the ends of the trough
downward approsimately 150 degrees, or 30
degrees from the vertical. A line parallel to the
hottom of the trough portion is marked 1.400
l|r'||.'|"|1.""-; I'II."'I-!!I'I.-'r LI"II.! |r[|l|J%"|"|.- Tll(! [I'IIIIJ!”.iJ:IH lﬂljﬁ are
bent to a point where they match a Hat surface.
These should he sharp hends formed by a block

i_I|'|[| |'I:i!ITI.TI'|E_'F. I-I-||"|I’ F‘I'.‘\-IJEllI'I;:" |i:||l!'-i !'-ZE'll.Ilrllil I:ﬂ."' CUL L

o

malch the radivs ol the receiver. This can be
done in the milling machine using a large ball
cutter, or it can be ground and filed o fir.

A simple Fxed rear sight can be made Trom a
strip of 14-gauge sheet metal with a leg bent
upward at 90 degrees and drilled for a pesp sight
hale. The horieontal portion, together with the
base, is drilled und tapped lor at least one
mounting screw. Since this version can be better



SIGHTS

Aperture sighl in place

served with adjustable sights, Williams or Marhle
sights should be nsed. Mounting holes for either
(}!. I.I'If'.:‘it' !ihiluld |Jl‘. [JFiHl"IJ :-url:l lil[."‘“‘:";.L |||."|:~|:H'|." Lii‘l‘f
base is attached to the receiver.,

The underside of the base should be polished
to an acceptahle level for finishing before
mounting. An easy wav to locate the base on the
receiver in a true verlical position is o clamp the
receiver in the milling machine vise. 'Then, with
rl"ll"‘ rnnl.ll'l!il'lt_l Til]:lﬁ ITH"H‘"[I:. [l‘ll:" I]Jl!‘“.' i!': 1“'::.'“.1'[' il'l
position and held by a sharp-pointed rod chucled
in the milling machine quill. The cross feed is
used to move the receiver from side to side until
the hase is alipned vertically using a sguuare or
plumb bob [or verification. It is then silver:
soldered in place.

A military surplus M16 [ront sight, which is
readile available from surplus parts dealers, is
easily mounted. This should be a snug tit over

49

Surplus from! sigh! mounded on hanel.

the collars left for this purpese on the barrel,
Hales for the pins to secure this in place must
be continued across the lower side of the barrel
using the existing hales in the tighl hase as
guitles. These should be cut with a 1/8-inch end
mill instead of trying to drill them, since the
drill will try to drift, or crawl, to the side where
no culting is done and likely break. These holes
should then be reamed slightly using o 9/64-
inch taper pin reamer. Ping with a matching
taper are pressed tightly in place, securing the
sight in position.

An acceptable front sight assembly can be
folded from sheet metal and the parts silver-
soldered or welded together, but with the low
price of the surplus sight, it is hardly worthwhile,

To avoid luture problems with federal agents,
it might he a good idea to remove the buvonet lug
betore tinishing,



As stated earlier, this book was originally
intended to encompass only an wpper receiver
assembly and magazine adapter, which, when
installed on a commercial lower receiver
assembly, made possible the pistol caliber
conversion. But when it became likely that
further manufacture of commercial lower
receivers would be prohibited when the so-called
“Crime Bill" became law, existing lower receivers
escalated rapidly in price. The last time |
checked, the asking price [or one ol these had
gone from around 60 ta more than $400. With
this—as well as a probable scarcitv—in mind, 1
decided that a shop-made lower receiver was
desirable. The design shown here is intended to
conform closely to the commercial configuration
and use commercial or surplus parts. Since it is
made entirely of steel, it is somewhar heavier
than the original alloy job, but it is also quite a
bit sturdier,

I have attempted to show here both a receiver
made cspecially tor the subealiber conversion
unit and one that will accommodarte rhe original
full-size, military-caliber upper receiver. These
differ mainly in the length of the magasine
opening and the addition of the bolt hold-open
device and original magazine latch on the [ull-
|170 j-u:nh, The mMAgazine is made Just ]llng ::mm{,.r']'l
to seeept the pistol-caliber magazine, and the
magazine lateh is moved to the lower side and

just hehind the apening in the same position as
with the magazine adapter uscd with the
commercial receiver.

I also used headless serews instead of push
pins to hold both receivers together. This not only
eliminates the small springs and detents used in
the original, but it is more dependable. While
disassemby does require a screwdriver and a
couple of minutes of time, it is unlikely that the
gun will he rendered dysfunctional due to the
push pins being lost, as has happened in the past
with the originals,

Constrncrion is hepun by cutting the two
sheel metal parts from 12-gauge sheet metal to
the dimenzions shown in the disgrams. Note that
two scts of patterns are shown in this chapter.
The one is intended for use with the pistol-caliber
receiver only and is somewhut simpler Lo
comstruct than the other, which is intended for
use in the same manner as the full-length-
magazine original,

If the .223 version is used, an offset slot must
be formed 1o clear the raised magazine cacch
located on the left side of the magazine. 'This is
done by milling a slot .065 inch deep and 710
inch wide in o piece of heavy steel plate. This
[orms the lemale portion of a form die. With the
sheet metal panel located in position over the
slot, a .500-inch-wide piece ol bar stock, used
here as a male die, is positioncd on the opposite
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LOWER RECEIVER

Sheet melal party are cut to size and shape

Part is reversed in vise and the vppuosile _-_|:'jl|'l_‘|-|'r|;'rg'l|'_l

sie ol the sheet metal and pressed, squeered, or
hammered until the slot is formed. The
photographis ahove should clarify this. While the
required slot probably could be milled into the
side of the magazine well, eliminating the forming

by

{ine side folded arpund form biack.

¥

-!':"ll”-'- i'_r roar f‘i"q.'-.'l‘.'E‘i'_.’IrI:‘:. i AL r.; FreaLriang hrachet

die process, the remaining metal thickness would
only be some 040 inch. The Formed slot will
retain its original thickness of (100 inch plus,
which will be considerably stilfer and stronger,
?ﬂ:I]iiﬂg the extra work worthwhile.
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Components clampend wyether for welding,

Diagram #21
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60" RALL

THE AR-15/M16

Welded inta single unil,
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Buth sheet metal sections are clamped against
form blocks in a large vise and [ormed with a hesna
hammer. As | have stated before, the form block
should be supported with blocks between the vise
crnss arm and bottom of the form block to prevent
the work from being driven downward helow the

50

Diagram w2 s

vise jaws while it is being formed with the hammer.

In pracrice the sheet metal blank is clamped
against the form block with the material respuired
to torm one side projecting above the form block
and vise jaws. The side thus extending is bent
down against the form block. This done, the Llank



THE AR-15/M16

is (umed over and again secored in the vise, The
remaining side, now exlending above the vise jaws
and form bleck, is bent at a right angle as hefore,
Both blanks are lormed in the same manner.

The lormed blanks are positioned ar right
angles to each other with the top edpes even and
in a straight line. If the short magazine version is
used, three [/4-inch holes are drilled through
each side of the magazine hox part, as shown.
Both parts are clamped together with the form
hlacks in Pl-ﬁtl:. The vertical seams at the rear of
the magazine box are welded, prelerably by the
TG process, and the four holes welded shut.
l'hese should be built up above the surfuce and
dressed hack flush. if this is done properly. no
evidenee of the welds will show.

A rectangular block, 5/87 x 748" x I 1/8", is
welded to the upper front side to form the fromt
mounting pin hase (hinge block), This block
should he heveled deeply on the sides adjacent tn
the front face of the receiver to allow a heavy, deep
weld joint. When this shop-made lower receiver is
compared to an original receiver it will be noted
that the mounting hracket, or front hinge pin buse
as it is sometimes known, is quite a bit larger and
thicker. This will add a small amount of weight,
but it also adds quite a lot of strength, making it
well worthwhile as far as I am concerned,

A filler block is made up as shown in Diagram
#22 to be welded in place at the rear of the
magazine opening. The longer version is to be used
with the pistnl-caliber magarines and is made from
T/8-inch material. The inside has all the metal
pussible removed to save weight, and the rear
purtion is shaped to match the original as closely
us possible. The long magazine version is made by
welding a plate made from | 2-gauge sheet metal
across the back of the magazine apening and
welding or silver-soldering a shaped filler hlack 1o
this plate. This too is shaped o match the eontour
ol the original as closely as possihle.

Thf 1|'"|'|:'l.'d.E'd SEAIILS ."ﬁ]]'.]lJIL.I ]Ill'f l;n‘!'i!'«i("l:l quﬂtl‘l
and flush with the surlace wherever possible.
Lhis is done prior to installing the filler block at

fal)

the rear end of the receiver so that the receiver
can be mounted in the milling machine without
interlerence from protruding weld joints and the
top side milled Mat. The front block is cut back o
the magazine opening with a 34-inch radius w
match the upper receiver contour, A 1/2-inch slot,
5/% inch deep, is cut in the center of the front
block o accept the front mounting pin bracket of
the upper receiver. RBoth receivers should now fit
together closely, I they do not, check for high
spats or buers that are cousing the interference
and remove them.

Roth receivers are clamped together and the
front hinge pin hole is drilled through them
simultancously with a 7/32 (L2188)-inch drill
(after locating and starting the hule with a center
drill). This is [ollowed by a 1/4-inch drill through
one side only of the lower receiver and the upper
bracket. The remaining smaller hole is tapped
unsing a 1/4 x 28 tap. This is assuming that you
will use the headless serews instead of ping to
hold the assemblies together. Otherwise yoo
should drill the hale completely through with the
1/4-inch drill, install the spring and detent 1o
hald it in place, and use the standard push pin.

A filler black to be installed a1 the extreme
rear of the receiver is cul from 7/8-inch steel
plate to the shape and dimensions shown in
Diagram #22. Here again, this part should match
the contour of the original as closely as possible.
As much material as possible should be cut from
the inside of this part to reduce weight,

A round seetion, composed of the same
material as the bolt(s) were made trom, is turned
to a diameter of 1,375 inches and an overall
length ol 1350 inches. The inside is bored 1o a
diameter ol 990 and threaded with a 1.065-inch
-by-16-TF1 thread. This threaded sleeve is then
clamped on the top side of the filler block and
welded in place. The top edges of the fller hlack
should have been beveled prior to welding,
permitting a deeper, heavier weld jaint, The
resuliing welds must be dressed back flush with
the surface before the work proceeds further,



LOWER RECEIVER

Muogazine rear filler,

Inside is bared out 1o reduce weight.
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LOWER RECEIVER

Aeady to locate and weld in pl'uc'ﬂ'.

When positioned correctly, magazine is a snug il

The front face of the cylindrical portion
should be shaped to the same contour as the
radiused lower rear end of the lower receiver. If
this receiver is intended only for use with shop-
mace upper reccivers, the exact contour is not
unportant. The only requirement is that both
parts mate closely. If, however, it is ever intended
o be used with a commercial upper assembly, it
is important that the 5/8-inch radius used on the

commercial part be preserved. This can be
formed rather simply using a 1 1/4-inch end mill.
Such end mills, with a 3/4-inch-diameter shank
to allow wuse in the more or less standard RS
collets, are expensive and many times hard to
find, so other methods may be required to form
it. If & rotary table is available it is a fairly simple
matter to form the curve required. Otherwise, a
fairly satisfactory job can be done by roughing it
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to shape using the largest
milling cutter available
and finishing it with a
hand grinder and/or half
round files. A hole for the
tenon Lhal keeps the stock
|I|'|.|[|'| lllrl‘lin]__: .-ihnl]]ﬂ I:H'_"'
drilled as shown in the
drawing hefore this part is
welded in place. Tt is hard
to locate and drill afiter
installation

To assure a close fir and
proper alignment, a man-
drel some 7 inches long is
lurmed 1o just it inside the
upper receiver for at least 5
inches. The remainder is
turned ta a close fit inside
the threaded eylindrical
part of the lower. Both ends
anre tiri||r.:|.| ill'l[[ ‘HPPE"{] %]
accept 1/4 x 28 draw baolts
to a depth of at least 1 inch.
Large washers. big enough
to fit over each end of the
reEcelver rl[}{‘nil.]g::i. are
reqquired for cach draw balt,

Fhe mandrel  is
installed inside the upper
I'I:‘L'r.'j".'l:'r. illﬁ[:l 1!'“' ':iI'H"I.'l
bolt-— with washer in
place —is screwed into the
front end. The liller block
is then pushed in place
vver Lhe smaller end of the
mundrel and the nther
draw halt/washer installed
and drawn up tight, pulling
the two parts logether as closelv as possible. The
assembly is put in place on the lower reeciver and
Lthe sheet metal trimmed to expose enough of the
filler black to assure an ample weld seam.

When rthis is accomplished. the front hinge
pin is installed and both parts are clamped
together at the rear. The liller block is now welded
i.J-.I PJ:I.EE E!].t'}l'tF-_: |J|.-|1..|'| !‘ii[II.!.'\i I|r1!|:‘r !.I-III"' 1'1_'.l|'||'|d 'FH:I-'E'“I:I]!_
and completely around the back and along the

iMandrel is used to align parts for welding

iandrel s incertad in upper receiver with bracket in place an smaller end.

lower sides. The parts should be allowed to cool
before the elamp, hinge pin, and mandrel are
removed to minimize any chances of warpuge,

It desired, the trigger guard can be hinged as
on the original, but an egually ?-:EIli!iFHI._‘HJr}-’ guard
can be made by slotting the front and rear of the
guard uprights and silver-soldering a sheet metal
.*'.lr.']|:l in I'l]i-l';'l.':.
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THE AR-15/M1E

Clumped in ploce ready forwelding ro lower recemver,

At this point all weld joints should be dressed
smaath and the entire assembly should be
polished, smooth, and free of tonl marks., Nexi
the assemhly is sceured in the milling machine
vise, making certain that it is flat and level and
square with the table. Now, using the dimensions
given in the drawing, the various holes are located
and drilled. This can be done with complete
accuracy through use of the graduated dials on
both the longitudinal and cross feeds. Using the
front edge of the magarine well and the top of the
receiver as starting points. the work is moved to
the correct location for the hammer pin hole and
the hole is drilled. As wsual, it should be started
with a center drill, followed by an undersized drill
and then the full-zize drill. Holes drilled using
this method are not as likely to deflect or crawl,
as is common when only the full-size drill is used.
The work is then moved to the correct location
tor the next hole and drilled using the same
method. This is repeated uneil all are drilled, A
slot is cut in the location shown for the trigger
und # hale for the grip bolt drilled and tapped.

We lelg l'l}rIEPL&'!;:"-Ij url reju_gh-finished.




LOWER RECEIVER

Rear trigoer guard and grip mount. Bottom view of rear tripper guard

While the operations deseribed mav seem
time-consuming and complicated, it isn't actually
as dilficult as it may seem. Such a receiver will
require a full dav's work to build from start o
finish, but if one wants one bad enough and this
15 the only way to get it, it will be worthwhile.

Again, be advised that this part may be illegal
to manulacture, Think carefully and weigh the
consequences before vou build ane. Mine was
made belore the so-called “assault weapons” ban
went into effect and is therefore considered legal,
But since the law is now in effect, | wouldn't he
) mterested in building another. The reguirement
i that home-manulactured firearms be marked with
the maker’s name, address, and a serial number

should also be kept in mind.

Rear guurd welded in place.

&7
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THE AR-15M16

P 1 " 14
Limwer receiver with LAErET .r.ll.lll 'l!“__l-: FH'.i.ﬁI-'.IlI'.' insethed.

Same, with breech plupg in ploce
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LOWER RECEIVER

|
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ole ond fomale dies used (o form offtel in left receiver Ofset partially formed, further clamping pressure will finish.
i T1

watll of full-length magozine openmng.

-‘i‘. i34
‘.1—:,.;

i

Lamning Drgsscire ool b exerted L :I.L...'l.l_!.' vise with exten- Vi U_.r '1Jf:|'ii![; pormed as shown

epn e vive handle. [3nnT my this with e cheap impart vise,
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For years many of us used Sten magazines in
our experimental assault-tvpe lirearms, mainly
hecause they were plentiful and cheap.
Apparently they are seill plentiful, although the
price has gone up.

While the existing magazines should prohably
be used as long as they are available, mainky to
save labor, an alternate source of supply should
be kept in mind. This means making them
vourrself. Although 1 have detailed a method for
making them in other books, a different method,
which is somewhat easier but equally satisFactory
when properly done, is described herein.

It should be pointed out that this unit was
vriginally designed as 4 9mm conversion only, o
mate with existing AR-15 or M16 lower receiver
assemblies. The Sten magazine is the correet
width to just fit inside the original magazine well,
and, when used in combination with the
magazine adapter deseribed in the small parts
chapter, allows a close, snug fit. If the unit is
built in one of the 10mm calibers or .45 ACP, the
same oulside dimensions must be adhered o
since wider magarzines, such as the Thampsan,
grease gun, and the like, will not go in the heole,

The same Sten magarines as used in the Smm
can be used with the larger calibers il the inside
1% ."iil'l.'lll]'!-' :-in-L,:_:.r'::I :ili]-__;l'lll].- Inng:‘.r fo |:rr.rrr1i1 F-:tr.:{hng
af the longer cartridges. The maximum overall
length of the .45 ACP cartridge is stated to be

1.275 inches, and that of the 10mms is somewhat
less, depending on which one is used. All that is
required is to swage the concave seam at the rear
of the magazine body slightly [lat, thereby
lengthening the inside of the body without
inereasing the surside lengrh,

I'he swage used to accomplish this is made
from a Hat bar of steel 1.300 inches wide, 312
inch thick, and 11 inches long, The 312 (5/16)-
inch width is to permit the swage to pass between
the magazine lips. The 11-inch length is (o allow
each end of the swage 1o extend from the hody so
that each end can be supported on blocks while
any deformation caused by the swaging operation
i restored to its original shape using a block and
hammer. ['he end intended to enter the magazine
body should have a short bevel on all four edges.

In use, the swage should be lubricated with
]'lE:n'g,.' s and started into the hottom end of
the magazine hodv. A steel spacer, 187 (3/16]
inch thick and 1 inch wide, is positioned on each
sitle ol the swage to keep it in place under the
seam. It is lorced into the mugazine body by light
hammer hlows. When campletely through and
extending past the fecd lips, the swage is
SuppﬂrLEd at each end E:t:; stee]l blocks and the
back side restored o its original flat shape using o
hlock and hammer. The magazine lips must be
spread open slightly 1o facilitate feeding of the
thicker cartridge. This is accomplished using
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THE AR-15/M1E6

pliers or vise grips and is more or less a trial-and
CITOr aperation.

Sten magarines reworked in this fashion will
hold eighteen to twenty .43 rounds or twenty-
three to twenty-five rounds of 10mm ammu-
nition, Lesser-capacity magazines can be made by
cutting and reducing the length of an original
magazine and rebending the Hanges at the bottom
for the Moorplate ta slide over. Needless to say,
the follower spring is shortened by a
:_'.-:_:Trl-_'::«pnn{"nj__{ armnirl, TIH." ru]it:l".*.'t:r IEHE car |:|E'
shortened by as much as 3/4 inch with no ill
effect, thus allowing a shorter magazine while
retaining a larger capacity.

New magazines can be manulactured by
making up a form hlock and bending the sheet
metal hody around it. The form block should be
| 400 inches deep, .730 inch wide and 10 inches
If_lnj:rl.. l'l'lih AT I'll:': rnHtIr.' rrIIrTI il Hulirj ]:li'lr or F"l.'l'":l
thinner strips welded or riveted together. It is a
fairly simple matter to reduce a bar of 1 1727 %
14" material to size. just as it is to fasten three

Carcove 18 cut on rear side of ferm block wsing ball cutter.

1/4" = 1 1/2" strips together and cut them down
in the same manner. The corners on the front
side should be rounded to approximately a 1/8-
inch radius, The rear corners should be fairly
sharp, radiused only slightly. A canvex slot is cut
along the centerline on the back side of the block.
This slat should have a .125-inch radins and can
be cut with a 1/4-inch hall-cutting end mill to a
depth of . 100 inch if for a .45 magazine and 150
inch it intended Tor @ 9mm. The end that will
form the top, or lip end, should be cut at & 5-
degree angle by 172 inch long.

Two more concave grooves with a . 125-inch
r.“l,:li'l]&a minsl 1_'“"" ol an 1"."“."1 ‘i-i[ltf L l.}'lE' l'f.ll..l A%
shown in Diagram #30. These form guide ribs,
which will assist in the reduction ol the
stuggered, near double-row magazine to the
single-raw feeding, which, at least in my opinion,
is Far superior to a double-row feed. A 1/8-inch
hale is drilled on center near each end and on the
front side of the block, and close-fitting guide
pins are installed,

Ceils LG Ir!_!F.lll Hlm,h' Filas aive o with samn fall mutter
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THE AR-15/M16

It will be noted that the sides of original
fuctory-made magazines have a slight taper
toward the front. This is omitted with the shop
made units since the taper is difficult to form
using the methaod deseribed hece. If the guide ribs
and magazine lips are formed correctly, no
deleterious effect will resulr.

A blank is cut from Eﬂ-;,;dugt* (.032-inch)
sheet metal to the dimensions shown with a
centerline marked |I‘I'|gl’|'lwi‘i-f. Correspanding
hales to fit over the ouide pins in the form block
are drilled on the centerline. The blank is now
mated to the block and the assembly clamped in
the vise with the front and back surfaces between
the vise juws and the upper side of the block even
with or HEig['lllj.' above the vise Jinwe The underside
should he blocked up using spacel blocks
between the vise throat and bottom of the block.
The protruding sheet metal is hent Hat against
.Ll'li.': fnrrn !I!(IE'E{ HSEHE H | |_'1.='|'|11I|1l_"|:‘ H"LI. HHL LHJL_ Ui.
metal. The assembly is then turned over and the lempiate con be pemented Lo sheet metal as a guide 1o
other side bent Mat in the culling mugasine blank,
same manner. An addi-
tional spacer must he
added at the back for this
last side to c¢lear the
previously bent side, which
now extends past the
surface ol the block.

:_.'ﬂ-:

Form bluck and sheet metal blank are o _’s_u.-:'-_-.z--_f L e

8



MAGAZINES

Sicey are folded wsing block and hammer, Rear sides are folded and formed using hammer and
swape
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Seam (8 sibver saldered while clamped around form block




THE AR-15M16

The assembly is nest turned with the front
side down and apain clamped in the vise and one
sicle bent Hat. The edge of this side is swaged in
to the half round slo using i hammer and the
rounded edge of a 3/16-inch-wide steel block.
The remaining side is given the same treatment.
At this point the seam is welded or silver-
soldercd. The magazine lips are bent flat against
the form block and the guide ribs formed using
the same 3/16-inch swaze and hammer,

The Upper "j:.u_'lr.l.'l“ or collar 15 cout from the
same Zl-gange sheet metal and mounted in
place. If a number of small 3/16-inch holes are
drilled through the sides of the jacket, the ja{'I-:{-t
can be welded to the body through these holes
and the welds dressed Mush. A neat appearance is
thus preserved. The seams at the upper corners
where the magazine lips are formed are also
welded and the welds dressed flush,

A n:mgr is bent outward at a ri_g]'l.t ;1115;}:: ta the
|Jm|].r at the bottom Hfg:—* of each side. These are to
hold the Hoorplate, which is
cut from the same 20-gaugpre
sheet metal and the edges
bent to slip over the fHanges.
A hole Lo aecepl w® [:lin that
keeps the plate in place is
drilled as shown in Diagrmm
#30. The retaining sirip.
consisting of a 20-gauge
cheet metal strip with both
ends bent upward 90
degrees, is fabricated, and a
hole corresponding Lo Lhe

Rear sides are folded ane furmed wsing hammer and
Swage

one in the floorplate is  Cpperuckel in place on magazine bodv,

trilled and a close-Ftring pin
silver-soldered in 11]:1::5. This
serves to hold the ”l.:n{::rpieLl.-::
in place except when the pin
is pushed inward against
pressure exerted by the
magazine sprng, which will
allow the Moorplate to be
moved forward off the
magazine, 'This permits
remaval of the magazine
spring and [ollimwer.

While it is possible to

Upper jacket walded in place

an




MAGAZINES

Megazine with cartridge in pluce, ready for feeding.

Lower enel showing cover plate in place,

Conmponeni parts of factory mapazine.
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THE AR-15M16

bend a magazine spring to shape using pliers, a
much neater job will resalt when it is wound
around a mandrel. This is accomplished by
rounding the edges of a 38" x 1" steel bar, 14
inches ](_mg. A hole is drilled IT'LrITl]F_l]‘l the side at
one end o accept .(065-inch-diameter spring
wire. Lhe resulting mandrel is chucked in the
lathe with the opposite end supported by the tail
stock center. A Veshoped groove is cut across the
taces of rwo small blocks that are clamped in the
Lewen rovst. [ praclice; one end ol & '|t'.r1|-;1.'|'1 ul
D65-inch-diameter music wire is passed through
rhe ¥V prooves of the tool post blocks and che
extending end inserted in the hole in the
mandrel. The tool post is tightened to exert
tension against the wire as it 15 drawn through
the notches. With the lathe running at the
slowest speed and set for the coarsest thread

available, the spring is wound. The Factory spring
is approximately 13 inches long and consists of
26 coils spaced 142 inch apart. This should be
duplicated as closely as possible,

The follower isx made with a L e Lo
shaped as shown in Diagram #31, with a lep
welded to cach end. The magazine 15 assembled
hy first inserting the follower into the bottom
end. The spring is then put in place, lollowed by
the retaining strip. This retaining strip is
1|:1{Jr{*:-.-«i1:d agninsl the S[ring, and the Meorplate s
slipped over the flanges and pushed to the rear
until the retainer pin snaps in place.

It is hoped that commercial magarines remain
available and plentiful. If not, however. this need
not prescnt & major problem since, as can be seen
here, satisfactory mapazines can be made in the
home workshop il necessary.

2.700"

Lo

| S B

Dizgram #31

2.200"

g

B25" i.

MAGAZINE FOLLOWER




If an original lower receiver is used, a spacer,
ar filler block, which alsa serves as a mounting
point for the magazine latch as well as the ejector,
must be used. This part also serves to adapt the
magizine opening Lo the size required to contain
the smaller pistol cartridge magazine,

The block proper should be made From
aluminum, not anly to save weight but because it
is also easicr to machine than steel (wsually).
This part should fit the magazine opening closely.
While approximale dimensions are given in in
Diagram #32, these may not be anywhere close
to the actual size required 1o lit vour particular
lower receiver since different manufacturers use
dilfferent dimensions. This was the primary
reason my commercially produced conversion
units were not as successbul as they should have
been, If 1 made the filler block to maximum
dimoensions, my customers Eﬂnlplililtfd because
of the work involved in liling them down o fic
Onma the other hand, if this part was made to fir
the smaller, tighter opening found in another
brand of lower receiver, enough sideways travel
was introduced to prevent the ejector Tfrom
working. So make this part to fir snug inside vour
Mmagazine opening, 5o that it reguires a slight
ellon 1o push it into place.

With the part properly fitted and in place, a
slot for the original magazine latch to engage and
hold this part in position should be marked

through the existing slot in the lower receiver and
cut with a 3/16-inch end mill.

A slot to accept the ejector is cut using a 1/8-
inch end mill at the lacation shown in the
drawing, and the cjector is cut to shape [rom 10-
gauge flar stock, With the gjector in place, 1wo
3/32-inch haoles are drilled through both the block

and the ejector simultaneoosly at the locations

Magazine adepter for use with commercial recever



Diagram #32

EXTRACTOR FORMED FROM 125"
HEAT-TREATABLE FLAT STOCK
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NOTE: COMMERCIAL RECEIVERS VARY IN
DIMEMSIONS. THE DIMENSIONS SHOWN

ARE APPROXIMATE, ADAPTOR MUST FIT
MAGAZINE OPENING CLOUSELY.
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JA25" SPRING GUIDE SILVER-SOLDERED IN PLACE
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Diagram &34

MAGAZINE LATCH, SHOP-MADE RECEIVER



SMALL PARTS

Comporenl parls used b adaple

Adupter In pluce. (Note that eriginal mopazine latch limits
depth of magazine insertion. )

g7

3 . i
Fenr recoiver moLnting Fracind

shown, after which close-litting pins arve pressed
in the holes to hold the ejector in FI.‘llZl:-

The magazine latch is eur o shape from 1/4-
inch [lat stoek. The slot and spring pocket are
milled in the front Face of the block, and the pivot
pin hole is drilled through bhoth parts—again,
simultaneously. The latch should be made slightly
longer than shown in Diagram #34 to allow tor
proper fitting during assembly.

It should be obvious that it the shap-made
receiver with the short magazine opening is used,
tr'w. Filler 1;'11(:!: is nob wsed and the alternate
magazine latch shown is used instead. The same
sheet metal ejector is used; however, the slot to
accept it is milled into the receiver and the part
silver-soldered in place.
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EJECTOR, SHOP-BUILT RECEIVER
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Chapram &35

When the pistol version is built. a plug, or
cap. should be made up o screw into the receiver
opening, taking the place of the butt stock
maount. It used as an open-holt version, a single
recail spring guide is mounted in the center of
the eap. This is done by drilling a2 1/4-inch hole
through the center ol the cap and silver-soldering
a suitable length of 1/4-inch drill rod in place.
The inside of this cap is bored out, as shown in
the drawing, ro reduce weight. 'The knurled band
on Lhe largest diameter flange not only adds to
the overall sppearance but provides a gripping
surface to aid in installing or removing the part.

When wsed as the closed-bolt version, the
i is made - to the same overall :_'un[iguruﬁurt
and dimensions except that the recoil spring
guide is omitted. This version requires the same
puide, made tor two springs, as used in the short-
holt rifle version, This one is made hy drilling
two 156-inch dinmeter holes, which match the
width of the spring holes in the bolt, through a
thin plate of 3/16-inch flat stock. The ends of
two malching lengths of 373 2-inch-diameter drill
rod are inserted in these holes and silver-
soldered in place.

In my prototype gun, | used two military M1
Carbine action springs in the closed-bolt version.

Brezch plug used in open-balt pisto] version.

These are ton I““E in their ariginal state and must
be cut ofl, o little at a time, until the bolt will
open far enough to pick up cartridges from the
magazine. | cannot tell you exactly how lang
these springs should be since varying dimensions,
such as the depth of the holes in the bolt, and
varying thickness of the wire used in the springs
will have an effect.

Lor the apen-holt version, 1 used a spring
obrained from an auto parts store, This one
measures 373 inch in diameter, s wound from
050-diameter wire, and was originally 7/12
inches long. This one too was shortened, a little
at a time, until the action would open completely.
As with the closed-bolt version, this is strictly o
“cut and trv"” proposition.

Estractors arc identical for all three versions,
Lach should be cut from a better grade of
material than commeon sheer metal, due 1o the
Fact that the hooked end must jump over the rim
of each and every cartridge fed through the gun.
Needless to say, if soft material is used the part
will wear and deform rapidhe Leal spring material
cun be milled to the required 1/8-inch thickness,
or a thin slice can be curt from the end of an axle.
20 not neglect this if you expect to use the gun
extensively. As with most other small pans, this




SMALL PARTS

LE6" DIA. SPRING GUIDES
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RECOIL-SPRING GUIDES, CLOSED-BOLT VERSION

EXTRACTOR SAME FOR BOTH BOLTS

MADE FROM .125" THICKNESS, HEAT-TREATABLE
STEEL. HOCK SHOULD BE MADE OVERSIZE AND FITTED
TO SNAP OVER THE CARTRIDGE RIM DURING
ASSEMBLY.
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300"

D&7" PIVOT PIN HOLE SHOULD BE DRILLED THROUGH
BOLT AND EXTRACTOR SIMULTANEOUSLY.

Diagram #37

-

Diagram &3&

part should be made slightly oversize and dressed
to exact fit during assembly.

If the closed-bolt configuration is adhered to,
commercial firing mechanism components, which
include a hammer, trigger, disconnector, safety,
and necessary springs, are available fram
commercial and surplus parts sources. These are
available at attractive enough prices to make it
more sensible to buy them than te build them.
Unlortunately, several of the surplus parts
suppliers got the idea in their heads that they
could rip off consumers by doubling, or
sumetimes tripling, the price of these small parts
when the assault weapons ban went into effect.
This, of course, didn't work out since there were
many more such parts available than there was
demand for them. As a result, prices have again
returned to normal and should remain so for
vears to come, An example of this is thau all
required firing mechanism parts can be obtained
fram dependable parts suppliers such as Quality
Parts Co. in Windham, Maine, for around $40.
These are new parts, and Quality Parts ships
promptly, without any B.S. or excuses.
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IT'he open-bolt version will require manu-
[acture of a sear, trigger, and disconnector, These
are designed to interchange with the closed-holt
parts, using the existing pivot pins and pin holes,
with no change in the lower receiver. This system
uses 2 combination trigger bar and disconnectior,
which is hinged w the sear. The lower end of this
part engages a prajection protruding from the
lorward end ol the tripger. Consequently, when
the trigger is pulled ta the rear the sear is pulled
downward, out of engagemenl with the haolt,
allowing the holt to travel forward, pushing a
-:arl:ridgﬁ- from the magizine inlo the chamber, At
the forward end of the bolt stroke, the firing pin

156" DIA,
r
-—L ._..._—lll
AM"H 15 +
e e P ¥

4"LMT—+I*

crushes the primer, cousing the round to fire, At
this point, a combination ol recoil and gas
pressure causes the bolt to move to the rear,
ejecting the lired case in the process, where it is
again caught hy the sear and held in the
rearward, or cocked, position until another pull of
the tripger causes the eyele ta be repeated. The
“lump,” or projection, at the top of the trigeer bar
is depressed by the forward-moving baolt, which
moves the lower, hooked end ol the bar out of
cngagement with the trigger. This requires
allowing the trigger to move Torward again belore
a subsequent shot can be fired.

- HO0 —h—

i 707

500" e

Dizgram 438
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1.950"

TRIGGER (OFPEN BOLT)
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THIS PART |5 MADE FROM _125-INCH-THICKNESS,

HEAT-TREATABLE STEEL. IT SHCOULD BE MADE
SLIGHTLY OVEREIZE AND FITTED DURING ASSEMBLY.

A
PIVOT PIN HOLF 15
DB7" IN DIAMETER.
1.250"

e

Dizgram §40C

Full automatic lire is achieved by pulling the
trigpger farther to the rear, apainst the pressure
cxerted by the U-shaped wire spring located at
the rear of the trigger. This causes the lorward
end ol the wigger to contact a projection located
on the lower end of the scar, which, il the trigger
is held hack, holds the zsear out of engagement
with the baolt, allowing it to move forward and
back unimpeded. This canses full automatic fire.

The sear is cut from 5/8 (.625)-inch-thick
stee] plate. This must be of a type that is shock-
resistant and capable of heat treatment. As usual,
4140 or 4340 will serve admirublv for this. Note
that the disconnector spring hears against the

-

a2

TRIGGER DRAWBAR AND DISCONMNECTOR

pivot pin, providing friction to hold it in place.
The disconnector spring is 3/16 inch in diameter,
wound from .018-inch wire. and the
uncompressed length is between 300 and 400
imch., The scar sprinj__r., loscated in the lower [ront
sidle, can be a section cut from the M1 Carbine
recoil spring used in the closed-bolt version.

The trigger is made from the same malerial
with 4 projection at the [orward end on the right
side 1o engage the wigger  bar'disconnector. Two
small 1/16-inch-diameter holes are drilled in the
localion shown to acceptl the U-Shﬂped wire
spring, which is fermed from 065 inch musie
wire. This spring bears against the lower side of



RELATIONSHIP AND PLACEMENT OF OPEN-BOLT TRIGGER PARTS

Diagram #41

83



THE AR-15/M1E

the safety shaft, providing resistance to rearward
movement ol the trigger after the first, or
semiautomatic, stage.

The trigger bar should be made from similar
material, except that it is only /8 inch thick.
Both the hook at the bottom and the lump at the
top should be loft slightly oversize (o allow fitting
during assembily.

Far use in the closed-bolt version, an original
firing pin can hardly be improved on. Here again,
one can be purchased for less than the cost to

make one, A drawing is included, however, in the
event that manufscture should be required. Drill
rod will suffice as material for this. Stems from
automohile engine valves or shock absorber shafts
can alsy be used. The experienced lathe operator
will know to use a sharp cutting tool, set exactly
on center, taking light cuts. Those who have
never done this before may gain some valuable,
although unpleasant, experience when making a
part stich as this.

| 1507 DIA.
TAET e :
Sieka 125" DIA.
= -1 | DBS" DIA
; J " ' ‘___..--'?.' :
B7EY 25 { s = o
f_ T | 575" | = 2.00" _1 -*32‘5"_4 - 1007
3.285" - -
Diagram #4&2 FIRING PIN

ud



Before heat-treating and linal finishing are
performed, the parts should be assembled and
any further fiting done as needed.

Assemhbly of the upper unit is begun by
nscrting the barrel tenon inwo the forward end of
the upper receiver and screwing the barrel
shroud, or fore-end, in place, which, when
tightened against the ange of the barrel, holds it
in place. The front sight is put in place and the
retainer pin heles enlarged with a 3-0 taper pin
reamer. Corresponding taper pins can be turned
from 3/16-inch drill rod. Actually, it is a fairly
simple matter to form the taper on these with a
flat file while spinning each in the lathe. These
pins are not installed permanently until after
tinal finishing,

The bring pin and return spring are inseried
in the holt and the retaining pin installed, Firing
pin protrusion should be 055 to 060 inch. This
cin be checked by holding the base of the firing
pin flush with the bolt slot and measuring
protrusion from the balt face with a depth
micrometer or vernier caliper. A 3/16-inch-
diameter coil spring wound from .018-.022-inch-
diameter wire is placed in the spring pocket,
followed by the extractor, which is pinned in
'|.‘.|]i1-|:-E. The spring rmust be: short 'L'.!'l{.'!l.lgh to allow
the extractor hook to snap over the cartridge rim
while retaining enough tension to hold it against
the holt face. It is a good idea to start with a

85

longer spring than necessary and cut it off, a coil
at 4 time, until it works the way it is supposed to,
The outer surface of the extractor body should be
Hush with, ur slightly below, the surface of the
bolt body. The front tip must not rub against the
barrel slot.

The assembled bolt is now pushed in place
through the rear of the receiver until the hole for
the cocking lever lines up with the receiver
opening, allowing the eocking lever 1o he put in
place. The recoil springs are placed over their
respective guides, and the assembly installed with
the springs in their corresponding hales in the
holt, The unit is now ready for installation on the
lower receiver.

The open-bolt pistol version is assembled in
the same manner except that the fixed firing pin
is already in place and requires no assembly, and
the single recoil spring and guide are used.

Lower receiver parts are assembled in
identical fashion in both the commercial and the
manufactured VErsiomns, excepl that the MAgaZITe
adaptor must be used in all commercial versions
and those of the manulactured version having a
full-size mapazine opening. The smaller magazine
opening version requires only that a small coil
spring {a short length af 1he carbine recoil spring
works well for this) he placed over the spring
guide and the latch pinned in place. The
Lrigg&r."'discunnm:hlr and hammer are 'pirmed in
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place and the safety installed. There should be no
Functional problems with the firing mechanism
when used in the commercial version. Assuming
that the pivot pin holes were drilled in the exact
locations specified, the manutactured version
should work equally well. I, however, vou did not
adhere closely to the locations shown, (remember,
I warned vou aboutl this earlier), all sorts of
problems may result.

If the hammer and trigger pins are too lar
apart, the disconnector guite likely won't wurk.
This can usually be corrected by building up the
lorward ends of hoth the tripger and disconnecror
shightly by welding and reshaping them, If the
holes are too close together, the hammer will not
remain in the cocked position and/or the
disconnectaor will not release the hammer., This
can nsually he corrected by shortening the trigger
nose and’or the disconnector where it enguges
the hammer notch. This will only work il only a
‘-i]i.H]‘]L variation exists. (Mherwise, the casicst ot
will he to weld up the holes and redrill them—in
the right place this time,

The open-bolt trigger assembly is installed by
first pinning the tripyer in place, with the rail end
of the U-shaped spring bearing against the
underside of the safety. This spring causes extra
resistance as the trigger is pulled farther ta the
rear, causing a definite step between the fairly
light first stage, or semiautomatic, pull and the
progressively harder second stage. whereby when
the trigger is pulled lurther to the rear, full
automatic lire is ju't'nmpli&:]‘nn]. The uriginﬁl
safety, as used in the closed-bolt version, is
inoperative in this instance,

With a short length of 3/16-inch-diameter cnil
spring, wound from .01é6- to .020-inch wire,
placed over the detent and installed in the spring
pocket, the trigger bar/disconnector is put in
place through the slot in the trigger and pinned.
A short length ol coil spring, cut from the excess
portion ol the varbine recail Spring, is plac‘cﬁ n
the spring packer ar the lower front of the sear
and the sear is pinned in place. A small amount
of wheel hearing grease deposited in spring
pockets such as this will keep the springs From
FBUfhg out while the part is being installed—not
ondy in this instance, but many others as well.
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With the parts in place. the hook at the lawer
end ol the trigper bar must move forward under
the projection at the front of the trgger, If this
doesn’t hﬂ]‘r['nt:ﬁ, material must be removed from
cither the hook or the trigger until it does. The
|IJJI'L]:| al the Lop il the 1rig5__:,r|l-.r biar wall also |'E'-|'_'|1Ii'|:'f'
fitting ar this point. As the balt moves Forward,
the full-diameter portion rides over and depresses
this lump, which, in turn, moves the hook al the
lower end out of engagement with the rrigger.
This disconnects it, allowing the sear to engage
and hald the bolt at the end of its rearward travel,
cven though the trigger is still held to the rear.
The trigger must be released and allowed to move
!ri.":ll'w.'-lrd !H:"f”ﬂ'f LS Ht*.L'.n:lrli.'] th_:ll i:n ]TH F‘ir{f.n:l.

When the trigaer is pulled farther to the rear,
the front edge engages a ledge at the botom of
the sear and holds it vut of engagement with the
bolt, This causes full automaric fire. It is
desirable that the trigger have at least 1/8 inch of
free travel between the point where it disconnects
and the point where the sear Itrr_]g:: 1% |_]r:|:|r¢'.:-i:1'c:l_]
by the trigger nose. This is obtained by removing
material from either the lower side of the trigger
nase or the upper side of the sear ledge.

After the grip and butt stock are added (if
assermnbled as a rifle), both receivers are joined by
first pinning both together with the front hinge
pin. The rear mounting bracket is inserted in the
rear of the upper receiver and the rear pin
installed. When used as the pistol version, the
receiver c¢ap, or plug, logether with the
corresponding recoil spring, is thresded in place
in the rear of the receiver jI!'i!'-il'.rI'IFI]'r' instead of the
butt stock,

The action should be eycled by hand several
times, and it binding or excessive friction is
present, the cause should be identitied and
eliminaled. Proper lunctioning of the dis
comnectar should be checked by hand-eveling the
action with the trigger held back. The hammer
must not fall or the open bolt move forward at the
end of each E'!.'L'I'E unlil the Lriggirer is released and
pulled again.

If you have built both versions, the closed-
holt assem IJJ}’ should be used Lo check for proper
feeding. If only the open-bolt version is made up,
a tew dummy cartridges, consisting of a bullet
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scated in a sized casc and without powder or
F1rilT1l‘.r_ Hhtluil[ |'|L‘. I.J'-qt‘il Tl |i'|l't: n:lunr]:’i ol e U:"il.".lij Loy
test feeding in this version, they will fire when the
h‘[lll Hl.-'lm."; ('I{].":HI{.

With a single round in place in the
magazine, the bolt is retracted and allowed 1o
slam lorward unimpeded, just as it would in
actual firing, The cartridge should feed
smoothly inte the chamber, and when the boll
is again retracted, the cartridge should he
withdrawn from the chamber and ejected as the
balt nears the end of its rearward ravel. 1fF the
cartridee does not feed properly, try letting the
bolt go forward slowly, abserving where the
bullet encounters interlerence. It it hits below
the barrel approach cone, the magazine lips
J-u:l_lljl:l]l:l IIE'. HI]rt'.:l.l.l l:l[:ll"l'l H!iﬂtlll!ﬁ .'t“uu-‘i'ng '.I'll":
cartridge to rise slightly higher in the magazine.
If it strikes too high, the forward ends of the
lips should be bent inward slightly, IF the bullet
nose hits on either side, move the lip on the
sume side inward slightly and the opposite side
putward a like amount. It should be stared,
however, that when a new magazine and the
angled approach cone system detailed here are
used, feeding prablems are seldom encoun-
tered. It the single round feeds and ¢jects in the
manner expected, the action should be cycled
with three or more rounds in the magazine and
adjustments made it required.

{-.-[H!'\:!' AltenLion !-:hl:ruld h{'. |:l-"ti|.l Liy hl"..'i[i
spacing, especially if the firearm is to be used
extensivelv. Although a blowback action, as used
here, can probably be fired safely with either
insufficient or excessive head space, problems
may accur further down the line, For instance, if
the chamber is even as little as 010 inch short of
being deep enough. the forward end, or mouth, of
the case, which is what stops forward movement
of the cartridge in the chamber, will slam against
the end ol the chamber wilth considerable
violence. It is possible that the case mav batter or
deform at the month, which could pinch the
bullet, raising chamber pressure to a dangerous
degree. The chamhered cartridge should have
from 003 to. 008 inch of clearance (head space)
hetween the :_';_:rtriq[g:—* head and the balt Eice.
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Conversely, if the chamber is too deep,
nli:-irirl‘:.*:- Ir'l'rl'!.' LRISLRE N ] illl‘lj Cilsee I'H.‘.'rlll"l- r1:|jl':|-' :'i-l:‘T:luritl.l.".
from the bodies. It should also be noted that if
the chamber is cut oo clc-.l-'p, evern as little as 020
inch, the gun will probablv not fire at all,
especially in the open-bolt version, The Fixed
living pin simply does not indent the primer decp
enough to crush it

[ am aware Lthatl in recent times certain
pseudn-experts have expounded a theary of
“advanced primer gnition,” whereby, s they ell
it, the cartridge in the process of heing
chambered is slowed by friction to a point where
the firing pin ignites the primer befare the action
is completely closed. This is supposed to serve as
a sort of hesitation lock, delaying the opening of
the action. This s [pure andd !:imp[r. conpeclure on
their part, since, in actual practice. the cartridge
must come to a positive stop before the liring pin
can impact the primer with sufficient foree and
depth to detonate it, This simply won't work in o
lircacm ol this Lype.

I learned the muth of this several vears apo
when 1 was actively engaged in building and
marketing an open-halt 9mm assault pistal. One
of 1y t'J!l[_IIU]rE'ES Wias ﬂsﬂglled the task of
chambering the barrels, Lhis should have been a
fairly simple, straightlorward task since the
chamber reamer was fitted with a stop collar,
which should have limited the depth of the cut,
5”"“‘: W, |'||I:|1.'|.-l.".1.-'t‘r_, MYy ImAn rTI.‘-jn:i:E‘I::llJ Loy ol LI'.ll'_"
chambers approximately 030 inch too deep.
When these barrels were used on assembled puns
and test-firing was attempted, not a single one of
them would lire. [ wus required to remove a like
amount of metal from the front of the bole bodies
of each ol the aftected puns, which let the bolis
move forward far enough to take up the excessive
head space. This proves, to me at least, that the
theory of friction slowing the case to a point
where "advanced primer ignition” occors 15 Just
that—a theory, which doesn’t work.

Onee the gun is assembled and tentatively
working the wav it should, it should be
disassembled and final polishing and heat-
treating of parts requiring it should be performed
betore ctual f‘irirl;c__{| % ;tllr.-rrn!ﬂ.e-:li-



The bolt, as well as the sear, trigpger, and
trigger bar [or the open-balt version, should be
heat-treated, This is done primarily to prevent
battering, or delormation, and rapid wear.
Commercial parts obtained from reputable
sources are already heat-treated and require no
further attention.

Since | hove discussed the principles of heat
treatment in several other vyolumes, there i litile
point in repeating it here, All that is required is 1o
thoroughly heat the steel parts to a temperature
5|ighl|3-' above their critical stage, tollowed h:,-'
cooling them quickly by plunging them into a
l]ut:rtl_:hing buath consisting of water, nil, brine, or
other liguid as specified. Correctly done, this will
result in a part (or parts) with a surface so hard a
Lile won't touch it It is also extremely brittle in
this condition—so much so that cven a small
amount of shock may crack or break it. This
condition is remedied by once more heating the
parts Lo between 300 and 1290 degrees and
allowing them to cool slowly, The exact
Er:.'mlll.‘.r}l‘l.url: rl:{]uir[‘.tl I‘{:lr 'I_l_!!i r;flrﬂ“':lng:lu ar
“tempering,” will vary considerably, depending on
the compasition of the steel, the carbon content,
and the hardness desired.

The hale(s) in this project should he heat-
treated simply to prevent battering or
deformarion. Since rhis is a blowhack action that
is never actually locked, shear strength is not a
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determining factor, I commercial 4140 or 4340
is used for this, the heat treatment is Fairly
straightforward. The part should be heated 1o
between 1450 and 1550 degrees, held there long
enough to be certain that the part is completely
saturated with a uniform temperature, and
gquenched in o bath of SAE #10 nondetergent
motor oll (or similar] which is at or slightly above
room temperature. 'This should result in a surface
so hard that a lile will simply skate across it
without cutting, This, of course, would be ideal
for wear resistance. However, any contact points
subject to even a small amount ol shock would
soon crack or break. So, we must draw the
Lemper al a lemperature ol :iPFrl_:xEm:nlt;-.h,' =i
degrees, which will soften it slightly but also put
guite a hil ol toughness back into it This is done
bv again heating the part to the specilied
tempersture and allowing it to cool slowly. IF no
specific temperature control is present, the part
should be heated until it passcs through a dark
blue color and begins Lo Lurn green, al which
point it is allowed to cool.

Il using axle material or similar, vou prohahly
won't know the exact composition of the steel, s0
a bit of experimenting may be n:quin;:fT. A scrap of
this same material is used for resting, and since
most medium- and high-carbon steels require
heating ta between 1450 and 1650 degrees for
hardening, try heating the scrap to a bright,
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Small parts to receive heat-treatment are tied 1o heavye . . heated to proper coloe
wiTe

oid quenched when desired calor (usually e fuhul ‘Then temper is drawn Dy palishing bright, heating on stee!
cherry red) s reached, _r:.r-!l:fﬂ.
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HEAT-TAEATING AMD FINISHING

glowing, cherry red and quenching it in the wil
bath as described above, It should now be glass
hard., Il it is not, try the same. or another, scrap at
a slightly higher temperature, and when the
proper combination is found, apply it to the part
to be bardened.

The small parts requiring same should be
treated in similar Fashion, excepl that they should
be drawn at approximately &00 deprees. This is
indicated by a dark hlue calor.

As | have stated in previous volumes, since |
have ne control over anvone's attermpts at heat
treatment other than my own, | cannot accept any
|'|:n1;um!5i1:li1iL!.f [or |1r::|-'|:|-|t'.rn5 VO MAy encounter,

With the heat-rrearment done to vour
satistaction, final polishing of all component parts
should be done.

A dull, flat black finish is usually considered
desirable for a paramilitary Firearm of this tvpe.
When the upper assembly is used in connecrion
with the commercial lower, such a finish will
usually he similar to the anodized black linish
used on the aluminum parts.

Tt obtain such a finish, the parts need not be
polished to the degree required to obiain the
bright hlue finish used on sporting arms. Fyven so,
all seratches, tool marks. and other hlemishes
should be removed. This can be done with power
polishing equipment or by hand using files and
abrasive cloth.

When the hand-polishing method is used,
tool marks and blemishes are removed with a
tile. The round parts can be rotated in the lathe
and tool marks removed hy holding the file
against the spinning part and moving it back and
forth. This is Followed by progressively finer grits
of abrasive cloth, up to a linal treatment with
320-grit wet or dry paper. This will be adequate
for the finish used here. Flat parts are given the
sgme lile and lollowed by the same abrasive
cloths wrapped around the file, wood hlacks,
dowels. or whatever it takes to contact and polish
all exposed surfaces,

FG[IG“‘UER lEli.?‘i. d.]] l‘f‘.ﬂ:'l':lilf';{"l] Hl]rr-'-]{'l':'i AT
subjected o a bead blast or sand hlast treatment,
which gives the metal a slightly roughened,
frosted surface. Most machine shops and
automotive painl and body shoeps have the
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equipment to do this, and most will do it for a
nominal charge.

Following this, the parts are degreased using
one ol the degreasing or detergent salurions
[ound in grocery, paint, and hardware stores. A
mild lve and water solution can also be used for
this. Alter boiling for a few minutes in one of
these snlutions, followed by rinsing in clear water,
they are ready for the bluing process. The parts
should no longer be handled with the bare hands,
since even the slightest smear of oil from vour
hinds may have an adverse effect on the coloring
process. Bubber gloves should be worn, or metal
hooks or wires should be used to hold the pares.

In previous volumes | have described
numerous methods and formulas used w impart
thl:' ':":ll.'l:l'].' dEEjr'Ed.. .I"ll“'!f' UF L]'!E":'it! "I-"r'[l[f]l:] .l'll.'. Hlljl.HI_'.l1{'
lor this project. Most of them have serious
drawhacks for the one-time gun finisher in that
they require either extensive equipment ar a
considerable amount of time to perform. In this
bonk T will describe a couple of processes that
may be useful when only a few parts are involved,
since t]ﬁl‘_"}' require nnh‘ s smull ['HII'IH'_I,.' for
materials and no equipment whatever.

One of these solutions is made by using as
much copper sulfate—which is a bluish
crystalline powder also known as bluestone or
blue vitriol and available from drugstores—as 4
ounces of distilled water will dissolve. Fifteen ta
twenty l]l‘t:r[:l'!-: of sulfuric acid should be added to
this. The resulting solution is swabbed on the
polished parts, which causes a copper plating
dction, A second coat will thicken rhe plating
slighthe. This is tollowed by a coat of sodium
thiosulfide, which is used in processing liln and
can be found at phowgraphy stores. This will turn
the copper black. Arsenic tri-oxide will work
equally well for this. This process is also uselul in
that it will blacken stainless steel.

Another guick blue method is ta first clean
the metal with a solution of potassium
hichromate-sulfuric acid mixture, The solution
consists of 3 ounces ol potassium bichromate {a
chemical commonly used in [||'|tr|:n;__r|r.~|p|'|it'
development and available at photo labs), 2
ounces of sulfuric acid, and 24 ounces of waler.
It is then washed with anunonium hydroxide and
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rl_lhlll:ll dT}'. ld'l. el ﬂll- :iinl.'l'ln-l'lil]rn [jﬂ}}-‘ﬁll],fid-l’:" 'i_s
next applied and allowed to drv while being
rubbed brisklv with o soft cloth, This is repeated
until the desired color is reached. The resulting
color is a deep blue, which will turn almost black
with rE}Jt;-'LLEd :ll'll::llil:.‘llilln!'-:- The color can be
decpened still more by rubbing with boiled
linseed oil. This results in a Fnish that is
extremely rust-resistant but will not wear as well
as the nitrate or rust blue finishes deseribed
earlier. Both of the linishes described here are,
however, quick and cheap.

RBoth of these methods use sulfuric acid in at
least one mixture, Therefore, rubber gloves and
eve prolection should be worn when applying,

The ammonium polvsulfide mixture is a pale
yellow liguid consisting of ammonium sulfide
saturated with sullur. The ingredionts are
available from chemical supply houses and older
Urug stores. T lirst used this process more than 50
vears ago after discovering a description of the
process in an ald chemistry book, This was during
World War 11, when many chemicals used in
bluing salutions were unavailable or in short
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supply. 1 prevailed upon a lovely young lady by the
name of Bernice Hotfman, who was in ane of our
high school chemisiry classes, w make me up
some of this, and a couple of days later she
handed over a bottle of each solution. This
waorked well enough that T used it exclusively until
my supply ran out. By that time commercial
solutions were once more available, so [ went o
them instead. | didn't make up any more until a
.‘.‘Iu':lrl Li”'ltf JIH{I l.l.'hl‘.n ] gﬂ_“ IJP i g el | hf“r .l__lﬂrl;_"h jll'_--t
to malke sure it worked the way [ remembered. Tt
does, and il it were not for the rotten egg smell
present when the bottle is open. T would go back
Lo using it again for certain jobs,

Most of the metal coloring recipes, or
formulas, that | have included in my books are
old—at least 50 vears or more. Some of them
were old 50 years ago. Some of the chemicals are
L'i'l.“t'.lij I"I"f L'|i|"|-|:‘.rl‘.1'|l MeTme s T, .ﬂnl:l_ SO }":Ill:l-.l.g.
druggists won't even know what vou are talking
ahout it you ask for them. Older druggisis and
chemists know about them, 1111\-1.-:11-'1:1'_, and most,
or all, of them are sull available—even though i
may require a little effort to locate them.
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With the component parts linished and
colored 1o your satisfaction and reassembled, the
project should be ready for test-hiring. It might be
assumaed that. since the gun was assembled and
semi test-fired hefore heat-treating and finishing
and seemed to work the way it was supposed to, il
will still do so, This may or may not be the case.
Parts sometimes grow or otherwise change shape
while being heat-treated. This can also happen
when certain types of caloring techniques are
practiced. Still others tend 1w etwch the surface of
the metal, leaving it slightly rough. In many cases,
parts that moved freely around pivor pins during
the first assembly will no longer do so.

When testing the closed-bolt version, make
sure that the extractor will still OPen far .m,u;:ugh L
snap over the cartridge rim and hold the case head
against the holt face. If it docs not, cheek for burrs
or other ruughness and make sure the pivot pin
still works freely through the hold in the extractor,

The liring pin should be examined carelully 1o
make sure that it doesn’l stick in its forward
position and that it retracts Fully when not in
contact with the hammer.

Don't overlonk this. One time, earlicr on, 1
carclessly assembled a bolt similar (o the one used
here, assuming that, since it worked hefore 1 blued
it, it still would, When [ inserted a magazine with
twor rounds in it, retracted the bolt, and let it slam
torward, both rounds lired, even r]mugh the safe-L?,.
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was engaged and the trigger wasn'l touched.
Subsequent examination revealed that a solidified
lump ol the nitrate salts | used to blue the gun was
Indged in the firing pin hole and had jammed the
liring pin in its forward position, effectively
causing it to heecome a fixed firing pin. Another
time I vest-fired a 9mm pistol of similar design,
This one had been fired numerous times several
muonths before. It had worked perfectly then. B
this time. when T let the bolt g forward, all five
rolinds in the magazine lired. Faxamination showed
that the firing pin retracted just the way it was
supposed to and moved back and lerth withow
binding. When the action was eveled slowly by
hand, the hammer remained cocked until the
trigger was pulled. It was evenrually discovered
that the sear pivit pin had rusted, causing just
enough drag that although the hammer remuined
cocked during the forward movement of the bolt,
the jarring effect when the bolt slammed fully
closed caused the hammer o slip off of the
partially engaged sear, This, in effect, resulted in a
closed-bolt, hammer-lired machine gun. These
experiences prove three things: first, that T am noi
perfect; second, that 1 should have loaded only one
round for test-liring, as 1 have advocated here, and
third, that nﬂfhi]ig should be taken lor granted.
Always check these things carcfully, and when
test-firing, keep the muzzle pointed downrange,
The first rest-firing should be done by inserting
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a magazinge containing a single round, retracting
the bolt, and allowing it 1o slam forward
unimpeded, as it would in the firing cvele, It
should PIJH-II the round out of the rn;_lg:];i:inﬂ sl
into the chamher. Before firing is attempted,
retract the holt slightly ro ascertain whether the
extractor snapped in place over the cartridge rim.
If it didn't, the spring is too stifl or there is
mechanical interference, which should he
corrected belore Lest-liring proceeds further. This
will usually be done by substituting a weaker
exlraclor spring or |1'.-|'.H.rin|,_3 and removing metal
from the place where interference or contact
nccurs. Usually, coating the exposed extractor
surfaces with lipstick or the like and working the
holt a couple of times with a cartridge in the
chamber will show where the problem is.

I the bolt closes completely und the extractor
wiorks the way it is ""I"P"""“"J ter, the gun should he
held so that it poinks away from you and any close
spectators and the round fired. Ideally, the round
will fire and the bolt will travel to the rear, ejecting
the empry case in the process, and move again to
the elosed position.

Failure 1o fire can be caused by several things.
Perhaps the liring pin is too short. This can he
checked by removing the barrel, and, with the
hammer forward against the base of the firing pin,
measuring from the face of the receiver to the holl
face. Another measurement is taken from the lace
ol the receiver Lo the protruding firing pin tip. This
last measurement is subtracted from the first, and
the result will be the amount of firing pin
proteusion, which must be at least 055 inch. If it
is not, the shoulder in the firing pin hole, which
limits its forward rravel, must be deepened a
corresponding amount.

Failure to lire can be the result of the chamber
heing cut e deep, also known as excessive head
space. [Go back and read what | said about this
earlier | This condition can be corrected by cutting
back the froni E'[IH‘I.—: of the receiver an Appropriate
amount. This will allow the barrel to move farther
hack into the receiver. The same result can be
achieved hy curting hack rhe front face of the balt
hody - not the emall, counterbored bolt-nose
partion, hut the larger aurer body. Either of these
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actions will clase the gap between the barrel and
chamber and the holt face, which, when done in
the r-f-n]uimﬂ Amnount, will correct the excessive
head space.

As it turns out, though, the round does lire,
due m:ain]-_..- Lo your precision wnrl_m;mship and
attention to detail. So we can now load two rounds
and try it again. If hoth fire and cject, five rounds
should he loaded and fired, followed by several
lnadings of not more than ten, Full magazine
loadings should be postponed until & hundred
rounds or more have been [ired, which will tend to
loosen up the action and smouth out any rough
Spols or bures still present. A ru”'!.' levaeled magarine
increases friction against the reciprocating holt
and may very well slow it to a paint where it
doesn't open completely. Thus, the break-in period
to loosen it up.

It may very well be that even alter u break-in
period the action doesnt open completely when
the magazine is lully. or almost fully, loaded. This
15 evidenced Iw [ailure 1o eject emply cases andior
failure of the bolt to epen far enough to pick up
the next round from the magazine, This can
usually be cured by shortening the recoil springs,
which should be done slowly, & coil or lwe at a
time, test-firing cach time, until the bolt opens
completely. This too has its drawbacks, in that
enaugh spring pressure must remain to close the
holt L'.[:ll'l'l[lli'1 [*]}'. So don't overdo it.

The apen-halt version is tested and adjusted in
cssentially the same way, except. of course, that
inadequate liring-pin protrusion can be ruled out
as @ cause ol lailure (v fire. This time, the bolt
should remain open when it reaches the end of its
rearward Lravel while in the semiautomatic mode.
Its failure to do so can he caosed |‘r'f|r an rJ'.'erI}' stiff
recoil spring. This is corrected the same way as
wis done with the closed holt. Another cause of
this can he that the scar Face is angled forward,
causing the bolt to cam it down and out of
engagement, This surlace, as well as the surface of
the bolt it engages, must be square and [lat.

As described earlier, [ull automatic lire is
caused hy simply pulling the trigger Farther to the
rear, which cams the sear aut of engagement,
rendering the disconnector inoperative.



| have mentioned several times helore that any
and all versions of this project would probably he
considered illegal if built alfter the assault weapons
law went into cffect in 1994, My prototvpe gun is
legal, since it was built before that date. At least
the elosed-bolt version is. | no longer have an
apen-holt version or a pistol version, That the
open-bolt version was successful can he
demonstrated by the lact that BATF agents seized
the one | had completed to illustrate this book and
charged me in federal court with illegal machine
gun manufacture. Fortunately, T was aware of what
thev had in mind from the heginning and 1 was
acquitted. Bur they proved that the gun worked.

Since the muzzele of that particular version
isn't threaded, il the bayonet lug were removed
and the magaLine cul ofl to where 3t would only
hold 10 rounds, it may very well be that it would
he ]EgaI- I wouldn't count on it, t]l-l'_'rugh. it tederal
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agents catch you with any version of this gun and
they think they con convince a jury that it was
built after the cut-off date, they will very likely
file a charge against you—or, at least, confiscate
VOUT WOADOT.

| think (note that T say, | think) that if only
the upper assemhly ix built and attached o an
existing lower, this would resull in a legal weapon,
Bt don? ||r|":-|:=.r||J on it. This too could change at
any rime.

If the time should come, however, when vou
simply must have a weapon such as this for
survival or delense, then it isn't going to make
much differcnce what is legal and what isn't. Until
that time comes, however, 1 suggest that you
simply practice making parts. And mavbe store
some away to use in the future—although even
thal may be considered illegal by some. Do so at
your iwn risk.



