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WARNING

it is against the Jaw to manufacture a firearm without zn appropriate ticenss from
the Federal Government.

It is aiso illegal to own or possess a full automatic weapon except those trat are
registered with the Alcohot, Tobacco, and Firearms Division of the United States
Treasury Department and until a tax is paid on the weapon.

There are alse state and iocal laws Hmiting or prohibit:ng the possession of these
WEAPONS in many areas.

Severe penalties are prescribed for violations of these laws.

Be warned!



Bill Holmes gathered the practical know-how
contained within this book over a period of twen-
ty years as owner, operator or gunsmith in sev-
eral gun shops in several states,

Bl Holmes homs workihop sobmachine gun g dhore comparalively
lighl. and saky to hamdls




FOREWORD

White i is illegal at the present time to possess or
manufacture the firearms described in this book, there
may very weil come a time when the guns described
herein couid mean the difference between life and
death, freedom o captivily, or starvation and exist-
ence.

The danger may come in the form of an invasion by a
foreign power, or by revoiution from within, or hgpe-
fully not at ali; but if the time does come, access {0 a
firearm might very well mean survival or more.

With this in mind ther, let us look at some firearm
designs that can be made in the home workshop with a
minimum of equipment and material.

In this first voiume, | will show how to build a sub-
machine qun. In later volumes, we will take up a semi-
automatic pistol, then both falting-block and tolt action
rifles.

There are those perhaps, who will guestion whether
or not the methods and designs witl work. The easiest
way for the doubter to tind out, one way or another, is
to try thern | personatly know they wilt work., The
reascnt | know is because | have, in time past, buiit and
tried the weapons descrided. Of course, | den't do it
anymore. It's against the law. if and when the time
comes that | need a gun and cannot buy one, | guaran-
tee you that | personaily can make one or more that will
work and be dependabie.

While we are on the subject df iegatity, te! me say
just a coupte more words. A sutmachine gunis a very
unsatisfactory type of weapon to have in most cases. It
is usually heavy, awkward, and an inaccurate weapon,
suited mainly to the task of kiiling people. However, !
have never been abie to see that it is any more danger-
ous ¢r fethal than any other gun; so why i is illegat,



&bave: In this ighl side view af the gun, the slock is cloasd and e magarine laich has been repmousd The dummy Dacred (s lilled wilh a

durmmy breech block, wilhout |he eslracior, hring pin, or sjecior

Righl This giclure shdwes B belt zide ol (he gun with the stack eafended. The gun holds thirly - fwo roends. weighs spproximately sighl
pouhdi, aad has 86 andiall length ol dpprosimalely iweniy-iwo inches whon The slock is in The closed posiiion.



while a pistol, rifle, and shotgun arg not, 15 hard o
understand. Bul that's the way it Is

| am going to assume that the builder has a bare min-
Imum of tools and equipment, or can get them. Also,
since materials may be scarce at the time one is at-
templing ie build one ar all of these guns, | will discugs
alternale sources of matertals from time 1o time

To a great many pecple wha might read this book,
gome of the detatled instructions on 1he use of loals and
the repetition of directions throughout the book may
sound a hit loolish. . Hemember though, thers are aiso

those readers who might not have the slightest know-
ledge of how 10 usa avan a hile. Therefare, |1 part or all
of the descriptions of methods seem redundant, please
bear with mea_ for the next reader may no! have (he sx-
perience or knowledge that you have

Lal me repeal once more—"To manufaciure and | or
possess thesa guns g Hlegal.* | do mol advocate or
recommend that you undertake any of thesa projecis
at the present (ime. Rather, practice the methods out
lined, gather materials and equipment, and than, if the
time arises when you musit have a'gun, ta survive or de-
fend yoursal!, vou will be ready




Chapter One

Tools and Equipment

"H only | had the tools." How many times | have
heard this statement over the years, usually foilowed
with a glowing account of what the person could or
would build if he only had the proper tools. Of course,
if he did have the tools to work with, his project still
wouldn 't get done. But it does sound good when told
this way.

It would indeed be nice if evaryone had a fully-equip-
ped machine shop, and | personally have such a shop at
the present time. There was a time when | didn’t
though. 1t has not been too many years since | had only
a tew files, a hacksaw, and an egg-beater type hand
drill o work with. Lacking a vise, | would manage to
secure material | was working on by sitting on it, clamp-
ing it to a board with a “C” clamp, or by holding it in
one hand while working on it with the other. If quality
suffered, | never noticed.

True, it took a little longer, but | managed to make al-
most any part | needed with these simple tools. You
can too, if you are willing to spend the time to try.

For example, the ejection port, magazine apening,
and cocking lever slot in the receiver could all be torm-
ed in short order with a vertical milling machine. Singe
we don 't have such a machine, we will scribe the out-
line of these openings in their proper locations. Care-
fully drilt a series of one-eighth inch holes about three-
sixteenths inch inside the outline and spaced one-fourth
inch apart. Then, by enlarging these one-eighth inch
holes to one-fourth inch, with a suitabie drill, the un-
wanted inner portion will fali out. If the holes were not
spaced exactly and a thin web remains between the
holes, poke them through with a chisel. The opening
may then be finished to the proper size and shape with
files.






frregularly shaped parts such as iriggers, hammers,
sears, etc., may also be readily made by scribing the
outline of the part on a piece of material that is as close
to the proper thickness as possible, and then by drilling
a series of inner-connecting holes around the outline.
This should then be finished with files.

Learn to use files. Almost anything that can be done
with a milling machine can also be done with the correct
fite. In fact, the file is sometimes referred to as "The
poer man's milling machine.”

Several files should be acquired and kept on hand. In
addition to several eight and ten inch flat files, com-
monly known as mill bastards, you should have several
sizes of round files (chain saw files will serve nicely and
are available in a variety ot sizes), various sizes of
three-cornered files, and whatever small square files
you can find.

If agrinder is available, almost any size and shape of
opening or part can be formed. This is done by grind-
ing a smooth side on a section of the file and by gring-
ing portions of same of the files to certain widths.

A hand hacksaw will prove to be very useiul, logether
with several of the best blades you can buy. The higher
priced blades will usually turn out to be the cheapest in
the long run. If possible to obtain, a small electric
sabre saw with the proper metal cutting blades is a
handy thing to have. Many a fite stroke can be saved at
times by using either of these saws.

At least one, good, cold chisel should be obtained,
and if possible, purchase three of these, ranging in
size from one-eighth inch to one-hall inch in width,
One or more center punches should be on hand and a
sharp scriber of prick punch,

A drill press would alse come in handy. If one is not
accessible, we can make do with a one-fourth inch or
three-eighths inch hand driit. Or lacking even this,
then one of the hand-cranked "egg-beater” style drills
may be used. If hole locations are properly punched.
and if care is taken to hold the drill at a right angle to,
or square with the work, then an acceptable job wili
result with any of the above mentioned hand drills. We
can get by with one-eighth inch, three-sixteenths inch,

A "PogrMan s Lathe' is jackleg gunsmithing af its best. This method is generally not recommended dor accuracy. bul will sullice when 2 lajhe is nol availahln

Many iathe pperations may he periprmed salisiactosily in this manner,



Abawe Sandimg discs. common in pulomobile body shops, may bo moenied gn arids end used for grinding and sanding operalicns_ A still bsok plsie ol ma-
senite or similer material v stlached bahing ths annding Slaes

Rigled: 11 thee piirs i @ hacksaw lrame gre roplaced wilh ionger ones, soveral biados may e wied simollansautly. Wide gioke may be cil in (his mannes
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and three-ecighths inch drill bits, plus appropriate drill
sizes for the tapped holes we will make. It will be help-
ful to have at least two of each size.

We will also need the use of a lathe, some type of
welding equipment, and a grinder to sharpen the chis-
els, punches, and drills. Some type of measuring
equipment is also a necessity—preferably micrometers
up to two inches or a vernier caliper, together with a
small protractor and a scale or ruler at lsast twelve
inches long.

These iterns, with a few taps and corresponding
drills, should give us enough equipment to complete
the project. A list of the bare minimum of necessary
tools would include:

A 1/4inch or 3/8 inch drill motor (or hand type drifl}

Drill bits; sizes 1/8, 3/16, 1/4 and 3/8 inch

A hacksaw with several blades

Ten inch flat mill bastard file

Three-cornered triangular files (small) _

Round files: 1/8, 3/16, or 1/4 inch {Preferabiy all)

Small square files

Cold chisels: 1/8, 1/4, and 1/2 inch in width

Center punch

Seriber

Twelve inch ruler

Protractor

Appropriate taps with corresponding drills

Tap wrench

Plus the use of a lathe, welding equipment, and
grinder.

Right: Wilh the hand tools shown here. 1agether wilh the use of alathe and
welding equipment. you will be able to build the gun described in this
book.






Chapter Two

Materials

Certainly the easiest, most fool-proof way to obtain
the needed materials wouid be to make up a list and go
to an appropriate supplier. Naturally, this is what we
will do if possible. However, when the time comes to
acquire our materials, there may not be any supptler. 1f
this becomes the case, other sources must be located.

The body, or receiver, of the submachine gun Is
made from one and one-half (1,500) inch inside dia-
meter tubing with a wall thickness of one-eighth inch.
The finished length witl be ten and one-half inches.
Assuming that tubing Is not commerclally available,
another source must be found. Boller tubing or high
pressure pipe is suitable for this. Drive shafts from
some of the little foreign cars are also close to the pro-
per size. Occaslonaily one will find an old steel bed-
stead (commaonly referred to as an old iron) made from
seamless tubing. If it were absolutely necessary and

nothing else was available, | personatly wouid not hesi-
tate to use gas or water pipe, but only as a tast resort.
An eight inch section of nine millimeter {0.357 inch-
€3} barrel with an outside diamater of at least five-
eighths inch will be needed. This we will cbtain by buy-
ing a barrel blank from any of several suppliers. (One
twenty-four inch barrel blank wiil make three barrels. }
If this is not possible, then the easiest way to make a
suitable barrel is to obtain a discarded military ritle bar-
rel of seven millimeters, .30, or eight millimeters, and
ream the bore to size. Then you may cut new rifling as
described in the chapter on barrel manufacture. Fail-
ing this, we will have to drill, ream, and rifle a section
from quality steel rod. This must be good steel. An ¢ld
iron bolt or rod will not last long encugh to make the
project worthwhile. Automobile axles and sometimes
steering shafts (the shaft that the steering wheel is



fastened to) are a good source of supply for this. Car
and truck transmissions also contain shafts made from
quality steel.

A section of quality steel, one and one-half {1.500)
inches in diameter and three and one-half (3.500)
inches long Is required to make a bolt or breech block.
Here again, various truck or tractor axles are a source
of supply, as are shafts from many farm implements.

In a great many cases, these substitute materials will
be tog hard te machine or work. This is no problem
though, if firewood is available. Simply bulid up a
good sized wood fire and place the material to be an-
nealed (softened) In the middle. When the fire burns
down, the material will be surrounded by hot coals and
ashes and should be left to cool, preferably over night.
It will then be soft enough to file, saw, or drill.

Anocther three inches of one and three-fourths (1.750)
inch round stock will be needed for a breech plug and
barrel bushing. This should also be of the highest quail-
ity steel avallable.

Two pieces of approximately one-eighth inch sheet
steel, two inches wide and six inches long, will be nec-
essary to fabricate a magazine well and trigger hous-
ing. This should be easy enough to come by. Angle
iron or bed frame material is sometimes suitable for

10

this. And while it is slightly thicker than necessary,
enough material can be cut from an old automobile
frame to satisfy our needs.

In addition to the materiails meantloned, bits of steel
in three-eighths inch and one-half Inch thickness wiil
ba needed for the trigger and sear, the magazine latch,
and the stock release. Round stock can be used for the
various pins, and if suitable coil springs can not be
found, music wire can be wound to form the various
springs.

Valves from gasoline and diesel engines are a source
of quality round stock. Oid farm tools and sometimes
truck springs, or frame material, yield flat stock of suf-
ficlent thickness for triggers, sears, and some other
parts. In most cases, these will require annealing (re-
member our wood fire?) before they can be worked.

There are many sources for the coil springs of the
type we need. Many electric switches, carburators, and
fuel pumps contain such springs, as do locks, clocks,
radios, old televigsion sets, and many kitchen appli-
ances.

if you lock fong enough, something wifl turn up that
can be adapted or rebuilt into tha part you need. As a
matter of fact, a visit to the local automobile salvage
yard should turn up sufficient materlals for your needs



since a junked car will contain all, or nearly all, of the
requirad materialis.

I suggest you carefully study the chapter on heat
treatment, {Chapter Eleven) before you begin 1o gathér
your "junk;”

11

The el sido of 3 completed gun. Ths magazing i swiplis Sien clip_ The re
ceiver i made rom seamiass lubing. ike trigger and magazine well from
oid car frames, the barrel blank was purchased commercially, he sfjack
formed from a screw |ack handlg, Ihe rear sbght Trom D3AT, Ihe lront sigh)
trom S8 Mauser, and the rgeach block brasch plug. and barrel bushing
tram racior apeis.



Chapter Three

Receiver

Since the receiver, or body of the gun, is the main
section that all other parts and components are fasten-
ed to, it is only logicat to begin by buiiding it first.

Hold the ter and one-haif (10.500) inch section of cne
and one-haif (1.500) inch 1.D. tubing and sguare the
ends. This wili be easier, and result in better quality, if
it is done in the lathe. A bevel of thirty to forty-five de-
grees should be turned on the end that the barrel bush-
ing witl be welded intoc. The butt end, or the end farth-
est from the barrel, should be threaded in the fathe with
aoneand five-eighths (1.6258) inch diameter by twenty-
faur threads per inch, to a depth of three-fourths inch,

A barrel bushing should now be made from round
stock, one and three-fourths {1.7580) inches in diameter
by ong inch fong. Turn three-fourths inch of the length
to a slip fit inside the receiver tubing, leaving a one-
fourth inch wide shoulder. This shouider shouid also be

13

beveted thirty to forty-five degrees on the inner tace.
The bushing may be threaded and drilled either now
or after it is weided in place. This can best be done by
dritling a hole through the exact center of the bushing
while it is chucked in the iathe. A 37/64 inch drili is
the proper size for this, foilowed by a five-eighths
inch by eighteen tap. Better results are usuatly obtain-
ed by drilling first with a small drili, followed by the fuil
sized drill.

Then push this plug into the receiver and weld it in
place. This shouid till the mated, beveled surfaces and
bulld the weld up slightly above the surface, akter
which it may be turned smooth and flush with the sur-
face in the lathe. This can best be accomplished with
an electric welder or an arc weider. The heli-arc pro-
cess is preferable if | is available.

The next step is that of indicating three lines on the



receiver. A center l.ne should be located along the top
of the receiver, followed by a line 180 degrees on the
exact bottorn side, and still another line on the right
side, ninety degrees from both top and bottom lines,
This third line will be in a nine o'clock position when
viewed from the front {barrel) end. These three lines
may be located and marked easily by clamping a cutting
tool with a sharp conical point ground on it into the
lathe tool post, exactly on center. The point should
then be lightly fed against the work and drawn length-

wise along it, with the lathe carriage being cranked by
hand. After that is completed, rolate the work ninety
degrees clockwise and repeat the procedure. This will
result in very straight and extremely accurate lines, es-
pecially if the head stock can be locked or heid firmly in
place while the carriage is moved atong the work.

One inch rearward from the front face of the receiver
{since the barrel bushing is now welded securely in
place, its front face will be considered the front face of
the receiver) will be the extreme front of both the

14

The receiver body consists of tubing with & barrel
bushing welded in the farward end.
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Layouwl limes may be merkied by folating the tublng by hand againet the sharp poinled lathe ool



Longituding! fines may be made by deawing @ sharp pointed lool slong the lpngih ol the atalionary plece
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ajaction port and the magazine opening. On the right
side center line, measure from this ong inch point,
another five and one-half inches to the rear. This will
ba the botiom outline of both the ejection port and the
cocking lever slot

Than, beginning one inch to the rear of the front re-
caiver face and one-hialf inch to the right of the top cen-
ter line, scribe a line one and one-half (1.500) Inches
long. This is the upper outline of the ajection port.
Lines should be scribed at both the front and rear ends
of this line, connecting it to the bottom lina, thus form-
ing a complata outline of the ajaction porl. Another line
shoutd be scribed three-eighths inch above and parallel
to the first line drawn {the bottom ejection port ling ax-
tension to the rear) with a three-sixteenths radius at the
rear,

An indantation made at the (op {(as shown Iln the
drawing), forming a pocket for the cocking lever to latch
into, will provide a simple and effective safetly. This
safaty will be virtually fool-proof. To Implament, vou
simply pull the cocking lever all the way 1o the rear and

A drill preas snd vise such ag Thaee piciured are handy lardeiliing heles
Howwvar, the aams can Be aocompliahed with o Rand deill il y ou &ré careiul
Im holdirg lhe drill a1 & righi angle lo the work.
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The onily way \he gun could fire with the cocking lever in the salety notch.
#3 il i3 piciured, would be |1 the lever Eroke oll. The cocking lever & sturdy
trough, soitisn't likely Ihat Ihat would ever happen. Also nofe the gjection
porl and #he stol for the cocking lever. They might not be dirt-prool, but
they are simple and tool-proot.

upward. Then, when the rearward pressure is relaxed,
the mainspring (bolt spring) locks the lever by wedging
it tirmiy in position. There is no way this safety will
fail unless enough pressure is brought to bear to break
off the cocking lever. The rest of the corners of this
opening should have a one-eighth inch radius.

20

Another opening should be laid out beginning one
inch rearward of the receiver face and centered over the
bottom center line. If a Sten gun clip is used, this open-
ing should be one and one-half inches long by seven-
eighths inches wide ({seven-sixteenths inches or each
side of ihe center ling). Other magazines may require
slightly different dimensions. The corners of this open-
ing should be cut square, without radius.

Another series of lines should now be scribed one-
eighth inch inslde the border lines diready made. Make
center punch marks at one-iourth inch intervals along
these lines and drill a2 one-eighth inch hole through
each punch mark. Substitute a one-fourth inch center
drilt for the one-eighth inch drill, and redrill all the
holes to one-fourth inch. The unwaated inner portion of
the openings thould fall free, leaving only a litile file
work to finish.

The slot for the cocking lever is made in the same
way, except that one-eighth inch holes are drilled one-
fourth inch apart on the center line and redrilted with a
three-eighths inch center drill forming a slot three-
eighths inch wde and four inches long.

The reason center drills are used to redrill the holes
is because they will not crawl or spread ta the next hole
as aregular twist drill might.



Center a sear gpening over the boitom center line
with the front of its three inches to the rear of the maga-
zine opening. Tris opening should be three-eighths
inch wide by three-fourths inch iong and made in the
same manner as the others.

A breech plug shouid be turned from one and three-
fourths inch in diemeter by one inch round slock. Re-
duce the diameter to one and five-sighths (1.625)
inches on three-feurths inch of the length, leaving the
remaining one-fourth inch the full diameter which
shouvid be knuried. The turned down portion is thread-
ed twenty-four threads per inch (1.625 inches by 24) to
screw into the rear of the receiver. This glug should be
bored out inside, leaving approximately a three-six-
teenths inch wali thickness, hoth to form a well for the
recol spring and 1o reduce weight.

A magazine well is formed either by bending one-
eighth inch fiat stcek around a form of the same dimen-
sions as the magazine or by welding strips together to
form the front and both sides. The front must be ra-
diused 1o fit the curve of the receiver, after which it
shouid be positioned over the magazine opening and
welded in place. Care must be observed to insure that
the box remains in line with the opening.

The rear watl of the boxes is now made to the dimen-

slons shown in the drawing and welded in place. Tre
insida of this magazine box should now be smoothed
with files ard emery cloth or stones untit the clip may
be inserted and remaved with very little effort,

This magazine box is left longer than necessary uniil
the entire weapon is finished. At that time it will be
trimmed by fiting off the bottom until the clip seats it-
seH far enough for cartridges to feed properly.

This photograph shows the lop of the receiver, the trigger housing. and the
removed clip. Note the position of the ejeclion por1. The cociing leve: s
tong and curved forward, to prevenl acciderial slippage. The grip is check-
ered watnut,
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Biche wiew of receiver Mole | heavy bead on ihe
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Chapter Four

Breech Block

The breech biock, or bolt as some insist on cailing i,
is made from cgne and one-haif ingh round stock thal is
three and cne-half inches long. |t should be made from
matertal that can be hardened to prevent battering or
undue wear. il commercial steel is available, then buy
a type that you (or someone with the facilities) can
harden to between thirty-five and forty on a Rockwelt
"C" Scale. if none is available, then you wifl have to
take your chances on something like a truck axle. Trac-
tor transmissions sometimes contain shafts suitable for
this alsc.

Atany rate, a suitable piece of material is ¢chucked in
the tathe, with the end squared and true. A counter-
bore of sufficient diameter {o accept the cartridge head
shouid be machined in the face of the breech block. For
the nine miilimeter Parabeitum cartridge, this counter-
bore shouid be two-fifths inch in diameter by one-tenth
inch deep.
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A tiring pin of .055 inch to .065 inch diameter, with a
protrusion of not less than 050 inch or more than 060
inch, must be located in the exact center of this counter-
bore. This firing pin may be made in several different
ways. 1t may be machined directiy on the bolt face as
the counterbore is formed, made separately and held in
place by a threaded bushing, or made separately and
threaded in place.

Tha latter method i5 the type | prefer since it isn't too
hard to make and is easiiy replaceable ¥ it wears down
or breaks. Therefore this is the type shown in the draw-
ing. Driil a hole to receive the firing pin with a Number
26 driil, making it ona-halt inch deep with a flat bottom.
A tiat pointed {square ended) dril! may be ground and
used after the hole is drilled to depth to form the flat
bottom.

Now bore this hole to gne-fourth inch diameter for
the first one-tenth inch depth to receive the eniarged
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rimn of the firing pin body. Then thread the hoie with a
three-tixteenth inch by twenty-four tap. Of course you
know t2 start with a 1aper tap, since the taper atlows the
tap to easily enter the hole. After taking a cut with the
taper tap. remove it and take a second cut with a plug
tap. Following this, use a bottoming ‘ap to cut the
thread as ciose to the bottom of the hole &3 possibie.

The firing pin may now be made. It may be turned
from suitable one-tourth inch round stocx, such as driYl
rod. Since it may be hard for the inexperienced mach-
inist to hold and cu threads on such & smail pari, a
steel three-sixteentks inch by twenty-four bol may be
used. The one-four'h inch by one-tenth inch fiange is
formed from the head, with a hemispherical one-gix-
teenths inch firing pin machined in the center.

Drill twe opposing one-sixteenth inch holes, one on
each side of the firirg pin, from 08B0 inch to one-tenth
inch deep and make a suitable tool 1o attach and remove
the firing pin using the afore-mentioned method.

| suggest that you go ahead and rake up at least one
spare firing pin now while yau are set up for it, since
you wili probably need it somewhere down the line,

Tightly screw the firing pin in place, using the toal
you made for this purpose. Hopefully, the forward flat
will be flush with the bolt face. if it is rot, the breech
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block should be chucked in the lathe so another cut can
be taken across both the firing pin body and the bo#t
face. This shoutd result in a smooth, flat bolt face with
ondy the firing pin proper projecting.

Now reverse the breech dlock in the jathe and bore
the reér end t0 a one-tenth inch wall thickness to a
depih of one and threa-tenths {1 300} inch. After doing
that, drilt another hole one-hatf inch deep with a three-
sixteenths inch driit.

A cocking lever retainer is needed to enter this open-
ing. It may be made either in one piece or with the
1.295 inch portion turned to a one-sixteenths inch wall
thickness. The bottom left portion shouid be turned to
a one-eighth inch thickness. Dritt a three-sixteenths
inch hole in the centar of this portion ang either thread
or weld a three-sixteenths inch diameter by cne-haif
inch long plug in place.

A three-gighths inch hole should now be drilied on
the exact center line of the bolt body, one and nine-
tenths {1.900) inch from thefront bolt face to the center
of the hole. it should be one and one-fourth {1.250} inch
deep. The cocking iever fits into this hole.

The cocking lever is made from three-gighths inch
round stock approximatey two and three-eighths
{2.375) inches long. Probably the easiest way to make
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this part is to Ingert the rod in the hole in the Doll body.
Run your thresa-sixteenths inch drill into the hole you al-
ready have In the rear center of ihe boll body and drill
through the cocking lever material, thus making an
opening for tha cocking lever retainer,

The end projecting from the boit body should be
flattenad and formed with a slight forward curve, with
the and tapered and rounded coff. The innar curved
surface should then be checkeraed (there are metal
checkering files available from gunsmith supply hous-
es) or atipplad, matted, or otherwisa roughed up to halp
prevent the fingera from slipping when cocking the
gun.

An additional one-efghth inch nexi to the bolt body
should be lett full diameter to fit the cocking laver in the
recaivar.

Mow we will begin the most difficult operation of the
entire job.

Turn the bolt bottom side up. The cocking laver
should be in the three o'clock position when viewed
from the front or firing pin end. Locate and sgribe 3
center line down the top (bottom when in proper posi-
tion) frem front to rear. This may be done in tha lathe
the same way we did the receiver. Locate and scribe
two other lines, lhree-eighths inch Irom the center line
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on each side. Draw these lines parallal to the center
line from the front edge of the breech block to & point
ane and seven-tenths {1,700) inches {o the rear. Draw
anciner line connecting the two. MNow, scribe another
series of parallel lines one-gighth inch inside these lines
at gne-eighth inch intervals.

A tamplate may be madeé elther from the draw|ngs or
by measuring directly from the magazing you intend to
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use  Tha template and dimensions shown In the draw-
ings-are correct for a Sten gun clip. An outhne of the
opening lo be made should be scribed on the bolt face.
The material inside (hese scribed lines must be ra-
moved by some means. [ a vertical milling machine is
available, It Is not much of a job. I, howaver, you hawve
ia do it by hand, you can hligure on most of a day's
work . several blisters, some sore muscles, and assarted
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cutsand bruises. You wili probably decige it cannot be
done several times before you finish, but don’{ give up.
it can ba done! The reason | am s0 sure is because { did
it onthe first gun of this type that | made.

Sgme type of depth stop is needed to prevent drnil-
ling deeper than one-half inch, f a drill press is used,
there witl be no problem. Simply use the depth stop on
the drill press. However  if a hand dril is the only kind
avaiiable, some sort of step must be put directly on the
drifl bit. A coiiar may be made for this purpose from a
piece of fubing epcxied or soldered in place, or a nut or
washer that will just slip over the drill, Make up both a
one-gighth inch and a one-fourth inch drilt in this
manner, by soldering the collar in place.

Holes are drilied on the punch marks {that we made
around the inside scribe lines) with the one-eighth inch
driil first, and then with the one-tourth inch drili. The
holes paratlel to the center line must be angled inward
toward the center at an angle of sixteen dagrees. The
inciuded angle of the finished sides wili be thirty-iwo
degrees.

Adter these are drilied on both sides and the end,
stand the breech nlock on end, face up, and dritl an-
other sertes of holes one and seven-tenths {1.700)
inches deep. There should be encugh material left to
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form the radiused portion as shown in the drawing. i
highly recommend that you get a dritf press with a good
drill press vise for this job.

with atl tre cutiine holes drified to the proper depta
and properly Spaced, there witl ne very [itie i any.
metal remaining in tha portion that we want emrpty. To
remove any left-over metal just slide a one-fourth ingn
or three-eighths inch chisel under a corner and tap !
with a hammer. You shouid be able to remove it with
the chisel without too much trouble.

What do you do row? You remove enough metal to
make an opening in the shape of the temptate. This will
enable the tempiate to slice freely aver and around the
ioaded magazine, atlowing the radiused portion 1o pick
up a cartridge and chamber i{. Put a good sturdy har-
die on a ten inch tile and wrap several layers of tape
around the four or tive inches adjacent to the handle.
Then. by pulting both hands near the handie end, the
end of the file may be used to greater advantage, te-
gether with cotd chisels, to properly form and smooth
this opening

Alfter the cpening is finished, d-ifl a hole with a Num-
ber 31 dril through the bcttom of the radiusec portion
about three-eighths inch rearward from the boit face
and five-six:eenths inch deep, or into the firing pin
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body. It should be tapped to take a six by forty-eight
headless screw which will lock the firing pin in place,
thus preventing it from inadvertently working out.

A slot must be cut to clear an ejector. This shauld be
a continuation of the right side {viewed from the boit
face) of the magazine opening. It should extend into
the bolt face counterbore approximately .080 inches
and run back some one and nine-tenths {1.900) inches
from the bolt face itself. This siot should be approx-
imately three-thirtyseconds inch wide and may be form-
ad by drilling cennecting holes and filing to shape as we
have done before,

An extractor must be installed in the bolt face In an
eleven o'clock position {whan viewed from the front).
This is best done by cutting a "T” slot three-sixteenths
inch wide at the bolt tace and five-sixteenths inch wide
at the bottom of the cartridge head, counterbore to
the outside edge. File a slot one-tenth inch deep and
not quite three-sixteanths inch wide with a small square
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file. The bottom "T" portion may be cut partly with a
three-cornered file and finished with a small flat file
such as an automotive point file. It may be necessary to
grind these files thinner in order to accomplish this.

Center a three-sixteenths inch hole, three-fourths
inch deep, in this extractor sfot, three-eights inch from
the cuter dlameter. Insert a coil spring that will slip
fresly Into the hole behind a follower made from three-
sixteenths inch round stock. The head should be an-
gled at approximately thirty degrees and the stem
shouid fit freely inside the spring.

The extractor proper is made from one-gighth Inch
flat stock, filed to a slip fit inside the "T" slot. It should
be one-half Inch long with a one-fifth inch radius on the
end that contacts the cartridge head. Orill a matching
hole with thirty degree shoulders. This will enable the
spring loaded follower to engage itself, forcing the ex-
tractor rim into the extractor groove in the cartridge
head.



Chapter Five

Barrel

Intoday's market, there are at Jeast ten barrel manu-
facturers whe can supply .35 caliber barrel bianks.
Tnese blanks are available in many configurations,
ranging from feather-weight blanks to Bull barrels of
up 1o one and three-eighths inch diameter for entire
lengths of thirty inches or more. Since our project re-
guires an eight inch section with a five-eighths inch dia-
meter, it would seem to make sense to acquire a barrel
blank slightly over twenty-four inches long. (Unthread-
ed and unchambered blanks are usually somewhat over
twenty-four inches long.) This length, with a minimum
diameter of five-eighths inch, will give you enough mat-
erial to make three barrels.

At the present time there are several companies that
manufacture and sell chamber reamers. These range in
price from a low of around ten dollars to a high of thirty
dobars. For our purposes, a finish reamer will suffice.
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Specify that it will be used in a ritle barrel when you
order it. if you don’t, the company many send you a
reamer with a piiot too big to enter the bore. This may
happen because many pistol caliber reamers are made
with the pilot ground to groove diameter or slightly
larger for use in revolver cylinders. (I realize the nine
mlitimeter cartridge is used in automatic and semi-
automatics, but there are revolver cylinders chambered
for it on cccasion. To avoid a foul-up, go ahead and
specify that the reamer will be used for a rifle barrel.)
Incidentally, the higher priced reamers will usually
have an integral throat reamer included, allowing you
to work the entire chambering operation with a single
reamer. The cheaper ones often require the additional
use of a separate reamer for the throat portion. In most
cases the higher priced reamer, such as those made by
Clymer Manufacturing Company, wilt prove to be the



cheapest in the long run. The barrel proper is rather
simpie to construct. Cut a sestion of the barrel blank to
tte proper length and square the ends in the lathe.
After turning it to a diameter of five-eighths inch,
thread one end eighteen threads per inch by one and
cne-half inches long. This will enable the barrel to
screw into the receiver with the end flush against the
inside face of the barref bushing, leaving enough extra
trreads to accept a tive-eighths inch by eighteen lock
nut.

The muzzle end should be crowned with a lathe tool
ground lor this purpose, and finished with a file and
emery cloth. Follow this by finishing with 400 grit wet
or dry sandpaper.

Feed the chamber reamer into the breech end of the
barrel, with the barrelchucked. By turning at the siow-
est back gear speed pressure from the rail stock ram
will push the reamer intg the bore. Do not hoid the
reamer in a rigid tail stock chuck. It should be kept
from turning with a hand-held tap wrench, a clamp, a
small wrench, or some similar arrangement which will
release and turn with the barrel if the reamer shouid
suddenly decide to seize. The reamer should be well
lubricated and removed and cleaned frequently. An-
other method of operation is to secure the barrel in a
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vise and turn the reamer in by hand using a proper
tap wrench or reamer drive. If this method is used,
care musi be taken to fteed the reamer straight, with no
side pressure exarled in any direction.

An ideal chamber wiil result in this particular gun if
you cut to a depth that will leave about a .010 inch gap
between the bresch block and barrel, when the brzech
block is in the dosed {fired} position. Therefore, you
should try cartridges {or a headspace gauge) in the
chamber frequently as you approach the finish depth.
When the cartridge head protrusion from the chamber
equals the depth of the breech block counterbore
{supposedly one-tenth inch}, plus fifteen or twenty
thousandths, you should screw the barrel in place in the
gun. Tighten the lock nut, and after removing the fir-
ing pin, push the breech block forward as hard as you
can. (it will be batter to wait until the main spring is in
place, allowing the spring t¢ shove the bolt closed.)
The chamber will be of a satisfactory depth when a
feeler gauge of .010 Inch to .012 inch passes without
resistance between the breech block and the barrel. A
cartridge should be in the chamber when you make the
feeler gauge test, of course, and the extractor and firing
pin should be removed from the breech block. You
should also make absolutely sure that your chamber is
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clean, with no metal cutlings or other foreign material
present while checking this clearance,

That was the easy way to obtain a barrel. If no barrel
blanks or chamber reamers are available when you
have a need to make this gun, you will have to make the
needed tcols to drill, ream, and rifle the barrel your-
self.

Around almost every town of moderate size, there is
a gunsmith or some serious gun nut who has removed
one or more barrels from some of the bolt action mili-
tary ritles to rebarrel them to a caliber he considers
more suilable  {f you can acquire one of these old dis-
carded barrels, you are a third of the way home. The
hole will undoubtedly be drilled, ready to ream and
rifle. This does not mean that you can take any old .22
barrel, or barreis from low intensity calibers, and re-
work them. These would not last long enough to make
the project worthwhile. Barrels used for such cart-
ridges as the eight by fifty-seven millimeter, .303
British, 30/60, and 7.62 are the kind you want.

It might be a good idea, at this time, to define exact-
ly what is required for the barrel we need. The nine
miflimeter Luger or Parabellum cartridge requires a
bore diameter of .346 inch to .350 inch. The groove dia-
meler will be (354 inch to 358 inch. The rifling twisl
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may be anywhere from gne turn in nine and one-haif
{9.500) inches 10 one twrn in sixteen inches. The cham-
ber diameter should be 397 inch at the breech and 382
inch at the forward enid of the chamber, with a depth
from the belt face of . 745 inch. These measurements
should be as precise as possible. The barrel may have
as few as two grooves 10 as many as you care to make.
However, in this particular instance, a four or six
greove barrel is recommended.

& section of military rifle barrel, or a iength af suit-
able steel (automobile axie material is often acceptable)
should be cut to a iength at least one-half inch longer
than the finished barrel iength. if you are only making
a few barrels, a simple rifling head can be made by
casting a lead slug around a steel rod. The rod should
be notched and stotted| to keep the slug in place before
inserting the bore. When you have the rad and siug in-
serted, mark the bore to insure inserting it again in the
same position. Then carefully push the stug oul of the
barrel and cut a slot in one of the grooved impressions
in the slug, (one of the raised ridges). This slot will
accept a simple hook type rifling cutter as shown in the
drawing. Cetlophane shims are used under this cutter
until the cutter removes a tiny amount of metal when
replaced in the barrel and pulled through. Pull the
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cuiter through each groove, removing it and rotating it
to the next groove until the complete circle is made.
Then add another shim and make another cut through
each groove. This should be repeated until the proper
groove diameter is reached, after which the bore should
be reamed to size and lapped as described later in this
chapter.

This is a very slow, drawn out means of rifling 2
barrel. If possible, you should take a close look at the
hook-type rifling cutter shown in the drawing. This
cutter may be rotated at the proper rate of twist by a
spiral groove cut in a suitable rod or by casting a lead
slug around a rod inside a barrel with a proper twist
rate. This cutter is used in the same way as in the pre-
vious description, making a cut through each groove
betore raising the cutter. However, with this set-up,
the bore is reamed to the proper diameter before the
rifling cutter is used, so considerably less metal must
be removed by the rifling cutter.

Regardtess of the rifling method used, the bore must
be reamed to size. This is best accomplished by chuck-
ing the barref blank in the lathe and by drilling the bore
out with progressively larger drills, beginning {assum-
ing we started with a .30 caliber hole) with a “P* size
drill of .323 inch diameter, followed by a "Q" and then
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an “R" drill which measure .332 inch and .339 inch re-
spectively. An eleven-thirtyseconds inch reamer will
get the bore diameter up to .3438 inch, after which a
reamer will have to be made to finish it to the proper
size. A 23/64 inch reamer is .3594 inch and may be
ground or stoned to ream the hole to .346~—.350 inch,
This is a reather difficult process and really should not
be tried unless you know what you are doing.

It is also possible to grind a pilot that wili just enter
the bore on one end of a three-eighths inch square
lathe cutting tool. Grind and stone the square body to
the proper size, then blaze an extension to the end and
push or pull it through the revolving barrel. It must be
fed very slowly, using plenty of lubricant; as should be
done with all cutting, drilling, and reaming operations.

After the bore is reamed to the proper size and rifled,
it shouid be lapped to remove any fine wire burns or
chips left from the barrel tools. This may be done by
casting a lead slug, some two to four inches long,
around a rod inside the bore. Push the slug almost all
the way out of the bore, and coat it with a mixture of ail
and fine emery flour. The unoccupied portion of the
bore should also be coated with oil through the oppaosite
end. A stop should be inserted in each end of the barrel
to insure against accidentally pushing or pulling out the
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lapoing plug. This plug should never be removed from
the bore until its work is finished. The lap should row
be pulleg {and pushed) hack and forth through the bore
for about ten minutes, with additional abrasive and oil
being added frequentiy. After the {ap is removead, the
barret should be cleaned thoroughiy with gasoline and
patzhes, and then exam:ned. if more lapping is need-
ed, the old lap should be melted off the rod and a rew
one made. Do not try to put the old lap back in the
barrel.

The drawings show, in addition to the riffing heads

Finished barre! with lock nil in place.

I
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and lapping rod, how to make a bali-bearing handie.
This handie should be used both with the ritiing head
and the lapping rod so that each may foltow the rifiing
twist freely.

it is hoped that you wili be able to secure bar-el
blanks of the proper size if and when ycu need one.
However, this business ¢f dritling and rifling your own
barret or barrels is a fascinating and rewarding opera-
tion. And as knowledge and experience are gained

through practice and experimenting, gquite reliabie
barrels may be obtained in this manner.



Finished barrel in place

in the Féceivir
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Chapter Six

Trigger Assembly

A trigger and sear housing may be formed by bend-
ing one-eighth inch sheet stock 1o shape. However, it
may be considerably easier to saw or grind one side of
a section of angle iron (bed frame material is ideal for
this) to the proper width and then to weld a flat piece to
the side. This will form a box shape which showd be
{eft open al the top. The inside dimensions of this hous-
ing shouid be five-aighths inch wide by one inch deep
with a tinished length of eight inches. Make il at teast
eight and one-fourth (8.250) inches long to aflow a iittle
space for fitting. Weld a plate of the same material
across one end to form the rear end of the trigger hous-
ing.

Beginning two and five-eighths (2.625) inches from
the outside rear of the housing, make an opening three-
eighths inch wide by three-fourths inch long in the
bottom surface by drilling two three-eighths inch inter-
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connecting hotes. Following that, file the sides and
ends to a rectangular shape. The trigger will project
through the hole thus formed.

The trigger guard may now be made from a strip of
one-eighth inch by one-haif inch steel. Bend it to the
shape shown in the drawing or to a reasonable facsim-
ile, and weld it in piace on the bottom side of the hous-
ing, over the trigger opening.

The top of this box, which fits againsi the botiom of
the receiver, should be filed to match the contour of the
receiver as closely as possible so that when the take-
down balt is drawn up tight, the two pieces wili fit to-
gether closely, keeping the joint as duat and dirt-proof
as possible.

if three-eighths inch inside diameter steel tubing is
available, 1wo pieces should be cut Yo a length appraxi-
mately two inches lang. The length of these is not crit-
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ical since their purpose ig to hold the telescoping stock
in place 1 no tubing is avai:able, a three-eighths inch
holte may be dritled lengthwise through either round or
sjuare stock to gbtain the two needed pieces. The wall
thickness shouid be at least three-thirtyseconds inch,
since thase wili take a considerable beating when the
stock is in the extended posit:on.

When the two sections of lubing, which we will refer
{0 as stock retainers, are comgpleted, the trigger hous-
ing shouid be clamped in its finished positicn against
the receiver, Then piace the stock retainers in position,
the rear end flush with the back end of the trigger hous-
ing and the upper side nestled against the receiver,
When iccated in this position, they may be tack weided,
with the trigger housing separated from the receiver.
Weid the two retainers securely in place, but only o the
trigger housing.

A hole, one-half inch in diameter, must be located
two anc three-fourths (2,750} inches from the outside
rear of the trigger housing and one-half inch from the
top edge. These measurements are for the center of the
hole, naturally. Carefully dril this hole compietely
through both sides, making sure that it is square with
the housing, since the fire selector mechanism will be
Ipcated at this point.

The trigger should be made from three-eighths inch
flat stock of high quality stee!, capatie of being hard-
ened, 11 may be formed by drilling interconnecting
hotes around the outline and filing to shape as pre-
viousty described, or it may be sawed and bent to shape
from a pisce three-fourths inch wide by three-eighths
inch thick by four inches long. Drill a .191 inch hole
with a Number 11 driil {or a pivot pin at the point shown
in the drawing. Following that, drill a one-fourth inch
hole approximately one-fourth inch daep in the bottom
side about half way between the pivol pin hole and the
trigger nose. The upper portion of a rigger spring will
be located in this hole.

The trigger ngse sheouid be shaped as shown in the
drawing. Since this is the part of the trigger that en-
gages the sear with a close, precise {it, it shouid only
be rough shaped at this time. It should not be finished
until the sear is completed.

The fire selector {that Is, the switch to select either
full automatic, in which the gun will continue to fire as
fong as the trigger is held down, or semi-automatic in
which case a single round will be fired with each puil
of the trigger) as wel as the trigger givol pin should be
made from round stock as indicated in the drawing.
Turn hoth sides to size and shape them into ohe place.
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After drilling an 11/84 inch hole, spaced one-sixteanth
inch from the center, compietely through, cut the pisce
apart and face off each section to the proper width,
Enlarge the hale in the right hand section to .191 inch
with the Mumber 11 drill and counterbore it 1o take &
screw head. Tap the left hand section with a ten inch by
thirty-two tap to receive a threaded screw which will
hold both sections together and serve as a plvet pin for
the trigger. This assembiy can be said to fit properly
when the left and right sides are fitted inta the housing,
the retaining flanges pulled snug against the housing

The botlom ol ihe sear. The relieved
porlicn in ronl of the shoulders will
aHow fhe tngger fo disconnect in
sEmi-aulomatic fire.

with the screw tight, and with the trigger on the screw
between them working Ireely, but without side play

A stap pin must be located in the left side to limit the
rofation of this fire seleclor 1o 180 degrees. When in

full automatic pesition, the trigger pivol pin will be to-
ward the rear of the gun (in a three o'clock position
when viewed from the left side) and directly oppusiie
{180 degrees lo-a nine o'clock position) for semi-auto-
matic fire. Rotating the tire selector swilch 1680 degrees
should move the nosa ol the trigger farward or back-
ward one-eighth inch,
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The sear proper shauid be made from five-eighths
inch materiai. A piece one inch wide and three inches
long is required and stouid be of quatity tool stee:. it
should be sawed, grourd, and {iled to the shape shown.
Tte portion which projects into the receiver and en-
gages thé bolt should be narrowed {o siightly under
three-eighths inzh. 1t wiit have iess drag, resultirg in
an gasier trigger pult, it it is narrowed {0 one-fourth
inch. However, it would also have less strength, so |
suggest you ieave it at three-eighths inch.

Establish a center two and cne-fourth {2.250} inshes
from the rear and one-fourth inch from the bottom of
ih-s sear and dr#l a onz-fourth inch hole through for a
refaining ang pivot pin. Place a close fitting steet plug
i this hale and drifl another hole one-sighth inch for-
ward ol the center of the first hole (centered on the
seam between the plug and rim of the first hole). if
this is properly done, the remainder of the plug wili
form a radiused slot when removed, This wili aliow the
sear o stide forward and backward cne-eighth inch
over a one-fourth inch pivet pin. If the sear wiil not
shide back and lorth freely, tile and polish it un:l it
does.

Drill another one-fourth inch hole from the front 2nd,
centering it between the sides, one-fourth inch from the
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bottom. This one should be c:ose 1o one-fourth irch
deep. Construct a coi spring and lollower as shown,
and insert them in the hole. Alter the pive! pin is in-
statled, the spring should have 2nough compression to
nold the sear firmiy o the rear. Then, when the fire
seiector is set on semi-automatic, the trigger nose will
be in the forward positior. With the breech biack in the
cocked position, its spring iension hoids the sear for-
ward, causing the trigger nose to bear against the sear.
Then, when the irigger is puiled, the breech block
moves forward, relieving the pressure on the sear.
With this pressure relieved, the compressed spring
within the breech btock moves it to the rear one-eighth
inch, disenjaging it from the trigger before it will again
engage thesear.

Conversely, when in full automatic mode, the trigger
nose is moved to the rear ane-eighth inch, and remains
in this positign, in consiant engagement with the sear,
thus permitting the breech biock to continue to mcve
forward without interruption untit the trigger is ‘e-
leased.

This prcbably sounds somewhat compilicated; but
after you study and understand it, you'll find that i:'s
one of the simpiest selestive fire trigger mechanisms
found anywhere.
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The siot at the back of the sear should be roughed in,
eaving the shgulgders {that contact the trigger nose}
onger than necessary. After the hole for the one-
fourth :nch pivo! pin is lgcated, drilled, and tapped,
these shoulders and the trigger nose should be adjusted
oy filing, stoning, and polishing. When the fire selec-
for is turned to semi-automatic, and the trigger is in the
forward position, the spring inside the sear shouid push
4 10 therear, therepy disengaging it. When the sear is
then pushed lorwarc, as it wouid be with the breech
alock pressure against i, the trigger nose shouid firm-
iy engage the sear shoulders with one-sixteenth inch to
ihree-thirtyseconds iach bezring surface.

One more one-fourth inch hole must be drilled as
clogse to the front of the sear as possible to receive a
sear opening. This iz simply another smat!l ceil spring
with enough compression i hoid and return the sear
to its engaging position.
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The forward exd of the housing should be shaped as
shown to enter s receptacie in the rear of the magazine
housing. Then driit a three-eighths inch heie through
the bottom center of the trigger housing, one and one-
gighth {1.125) irch from the outside rear to the center
of the hote. With the trigger housing clamped in place
on the receiver, ‘ocate and drill a corresponding hole in
the receiver. A three-eighths inch by iwenty-four steel
nut may be welded over the hole io receive the stock
bott, which will eventually hoid the compteted assem-
blies together.

Lelt side ol compiete gun is pictured a: right. The lire selector switch on
Ihis gun is dillerent fiom the one shown in the drawings and descrised u
ihe tex! The one merlionedin the text is much more rediable than tre ope
an s gun,






Chapter Seven

Stock and Pistol Grip

A four inch seclion of tubing, with an inside diameter
that will accept a three-eighths inch boit, should be a-
figned with the hote at the rear of the trigger housing.
This tubing does not have to be very strong, since it is
used mainly as a spacer and to reinforce the wooden
pisiol grip. Any material that will weld to the trigger
housing may be used, including iron pipe. l these ma-
terials are not available, cut a four inch section from an
oid rifle barrel and drill a hole with a three-eighths inch
drill. If a .375 inch or slightly larger reamer is accessi-
ble tollow the drill with it. 1f not, it might be necessary
to file the interior of the tubing until a three-eighths
inch bolt enters freely.

The pistal grip may be made from any close grained
hardwood such as walnut, wild cherry, maple, gum,
and others. Pick a piece that is as straight grained as
possible and try to stay away from brittle wood that will
crack easily. The grip blank should measure at least
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one and thrze-fourths (1.750) inches by three inches oy
four and three-fourths (4.750) inches.

Drill a lengthwise hole through the grip blank, one
and three-fourths inch from the front edge, centered in
the width of the grip blank. The hole should be just big
enaugh to slip over the tubing, which you welded to the
trigger housing in the process mentioned above. H is
important that this hole be square with the top side, so
take care to make it s0.

Alter the hole is drilled, siip the grip blank over the
tubing and push it as far as it will go. With itin place,
the outiine of any material to be removed may be mark-
ed with a pencil. Some of the wood will have to be re-
movaed from the top, to allow thegrip to slip up over the
sides of the trigger housing. This can be done by care-
fully marking the gutline and by making paraltel saw
cuts to the required depth, as ciose together as pos-
sible. After which any remaining wood can be removad
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with rasps or flles and a f1al wood chisel. The top of the
grip should fit closely against the bottom of the stock
retainers,

The rear of the trigger guard is also inletted into the
wood with a narrow wood chisel to allow the guard 1o
Ht properiy.

If the meial parts are given a thin coating of lipstick
and pushed as far as they will go inlo the wood, high
spots or wood to be removed will be éasily defectad
through traces of the lipstick on the wood. Work slow-
Iy remaoving only a little wood between each fitting of
the metal parts untll there remaing as little gap be-
tween the wood and metal as possibie.

A thick washer with a three-eighths inch hole should
then be inletted into the boltom of the grip, on line with
the hiole in the tubing.

The outside of this pistel grip should now be shapad
simifar to the contour shown in the pictures and draw-
Ings, or until it feels comioriable In your Rand. When
shaped to suit you, sand it smooth, beginning with
coarse griit sandpaper, leliowed by progressively finer
arits, ang linished with 400 gril paper. After the sand-
ing 15 completed, a stain or varnigh may be added to
sull your fancy | suggest that you use a waterproof
linish. If you have na special preterence, ry brushing
on several coats of "Flecto Varithane . When the last

Fd |

Side view of raceiver-Triggor assembly gnd magazine w Ioreground
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coat is thoroughly dry, sand back the grip nearly to the
surface of the wood. Several coats of “Tru-oil” or
"fin-speed” may then be added, making an extremely
durable and waterproof finish,

After you are satisfied with the finish and after the
trigger housing has been polished and colored (blued,
pairted, etc.), this wood grip should be firmly cement-
ed ‘0 the metal. This may be done by giving the inter-
ior surfaces of the wood and the outside surface of the
tubing section a | beral coating of epoxy cement and by
pressing the parts together, with clamps or with your
hands, until dry. Any surplus cement should be wiped
off both metal and wood, simply to keep the job from
tooxing sloppy. The washer should also be cemented
inte the bottom of the grip with the same epoxy cement.

Purchase a three-eighths inch by five inch N.F.
machine bolt from an automotive parts store, or mach-
inery supply house, to be used to attach the pistol grip
to Ihe receiver. This bolt should extend through the
grip and thread :nto the nut that is welded to the re-
ceiver body. 1n addition to the hexagon head which a
five-eighths inch wrench fits, a screwdriver slot shouild
be sawed or filed across the head of the bolt, wide
enough to accept a twenly-five cent piece. This will en-
able you to take it apari later, even if a wrench is not
available. Better still, if the bottom piate of the maga-
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zine or the end of one leg of the stock frame is shaped to
tit the screw slot, then no extra tools will be needed to
take it apart. With the and cap removed from the re-
ceiver, tighten the trigger housing bolt and make sure
the bolt does not protrude into the receiver.

If you can find a jack handle fram the screw jack of
standard Ford half-ton trucks, you will have an ideal
piece of material to make your stock. One frem a fairly
late medel is required, since the older trucks came with
a jack handie that folded in the middle and had shorter
pieces. Forthe last few years, however, they have tred
o economize by making a long, one piece handle. This
i the gne you should be looking for,

A section approximately thirty-six inches lang will
be necessary. It should be marked at the middle and
bent into a”U" shape with the bottom of the “U” hav-
ing a radirs of three-eighths inch ta one-half inch. It
may be bent to shape freehand, but a neater job will
result if it’s heated to a bright red or orange color be-
fore bending to shape around a three-fourths inch to
one-halt inch diameter section of round stock.

About five inches up from the bottom of the “U.*
bend both legs downward ninety degrees. Again, a
neater job will result if heat is applied first. The butt
end, or theend that goes against your shoulder, should
be slightly curved to fit your shoulder. Keep the legs
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paraliel with a proper width to fit inlo the stock retain-
ing sleaeves

A latch or lock to keep the extended stock in place is
made from three-sighths inch flat atock to the shape
shiown In the drawing. 1t should be pinned in place
after drilling a one-eighth inch hale through the trigger
housing and the forward end of the laleh. Drill 8 spring
retaining well in the bottom side center, clgse to tha
back end, to accept a short length of coll spring. This
will keep the latch engaged in a siot on sach leg of the
stock. These slols may be liled lo shapa after tha exacl
location is determined on each leg. When the parts are
assembled, note the location where the lalch bears
against the stock legs. This is where the siols shouild be
miade

It it is possible 10 checker each end of this stock latch
with a meial checkering fila (and 1o deapan the chetk-
aring with a irianguiar needla fila), not only will 3 naat-
er lopking job result, but the rough, no-slip surface will
also make |1 easier 1o manipulate,

The wooden pistol grip may be checkered as shown in
the pletures, left smooth, or otherwise roughed up by
carving, stippling. etc., as you 8o desire
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Chapter Eight

Sights

The front and rear sights tor a weapon of this type
may range from acrude front post and fixed open rear
sight to the precision, fully adjustable sights iliustrated
in the drawings ang pictures. if desired, the front sight
may be adjusted for horizontal movement by sliding it
in the opposite direction to the desired point of impast.
Verlical adjustment may then be made by raising or
lowering the rear sight. Howevar, since it would re-
quire a hammer and punch or similar toois to move the
front sight, it would be better to make a rear sight,
fully adiustable for both elevation and windage.

H available, the rear sight assembly from a United
States 03A4 rifle, or similar rifle, can be used. It should
be fitted as close o the rear of the receiver as possible,
by making a mounting bracket and brazing or screwing
it inplace, in the center of the top of the rear receiver.

A satisfactory front sight can be obtained by sawing
the iower part of the barrel band from the front sight of
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an old Woarld War | or 1§ military rifle. File the bottom
to the same radius as the receiver and fasten it in place
by brazing, or with screws, or through a combination of
bath.

n the event that these sights are not available, it will
be necessary to make a set from scratch, with sheet
metal as | iHlustrated with the ¢ther parts. The front
sight may b2 made from sheet maetai in one of two ways,;
by tiling or milling from a sold block, or by welding
separate sections together. 1 personally betieve thata
froni sight, Hiled from a soiid block with an integral pro-
tective ear on each side of the sight blade, will prove to
be sturdier, and therefore the most dependable. it
should be tastened Lo the receiver with two screws and
sitver solder.

File one side of a block of steel, three-fourths inch
square, to the same radius as the receiver body. This
will be the bottom of the sight. Turn it over and lay out
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four lines along the top. Two will act as guide lines to
mark a one-gighth inch blade in the middle of the sight
body. Lay these cut, one-sixteenth inch on each sideof,
and paraliel to, the center line. The other two lines
should be made on each side, one-gighth inch inside
the oulside edge. Now, with a series or parallel saw
cuts, finished with a file or with file cuis only, remove
the metal between the blade in the middle and the out-
side walls to a depth of three-eighths inch.

The center blade can be filed to an inverted V"
shape, with the top left square, rounded, or filec to
whatever shape you desire. The outside walfs shculd
be beveled or rounded toward the top, and flared slight-
ly outward by beveling. These outer walls serve only to
protect the sight blade. They should be rounded at the
front and rear ¢orners tocreate a better appearance and
to prevent the sight from catching on clothing.

The rear sight is a little more complicated. Since )
teel that adjustment for both windage and elevation is
mandatory, this is the type | will illustrate. ! you think
you can get by with less, then it is a simple matte- to
form a fixed rear sight by bending sheet metal to shape
and fastening it to the top rear of the receiver.

The rear sight shown here is quite similar to the U.S.
03A3 rear sight. It is very sturdy because the outside
walls guard the sight proper. The main body may be
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bent 1o shape from one-eighth inch sheet stock. An-
other piece must then be used on the bottom as a fillet
between the bottom of the sight and the curved surfzce
of the receiver.

If this method is used, cut a strip seven-eighths inch
wide by three inches long, and bend it around a three-
fourths inch wide block of steel to form a square "U*
shaped box. The sides should be shaped as shown in
the drawing. The bottom fillet must be cut to approx-
imalely the same shape as the bottom of 1his sight body
and tiled tc the radius of the receiver body. This will be
"sandwiched” between the sight and receiver 10 make a
close fitting installation.

Another methed, probably better in the long run,
would be to make a bottom section from one-fourth inch
thick stock, three-fourths inch wide and seven-eigh'hs
inch iong. The bottom radius should fit the receiver
and an outside wall of one-eighth inch sheet, that
shouid be welded or brazed to each side of the bottam
section.

After the rear sight is praperly shaped, through
either meihod, a .166 inch hole should be dritied
through tha sides with a Number 19 drill, an aspot mid-
way between the front and rear and one-eighth inch
above the inside bottom edge. The windage adjust-
ment screw Qoes in this hole.
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The sight elevation and mounting block is made from
a biock of steel gne-haif inch by one-half inch by seven-
eighths inch, as shown 1n the drawing. it may be form-
ec completely with files. However, a small, flat gillar
fila is necessary to cut the slot in each side. i one is not
avaitable, slowly and carefully grind the back side of a
haciksaw biade until it is narrow engugh to fit between
the sides of the sight block, and then cut the slots with
it. Be careful Aot to get the saw blade hol enough to
affect its heat treatment white grinding it narrow.

Britt a correspending hole through the sight block
crosswise (o receive the windage screw. This hole
should be drilied with a Number 29 dril and tapped
with an eight ty forty, or whatever thread pitch fits
your screw. Dritl another hole from the bottom side in
tre center, close tc the rear of the sight block, te house
a small coit spring. This serves {0 keep lposeness or
play to a minimum between the block and sight body.

A Number 8 steel screw, one and ore-fourth inch
tong, is used as a windage screw. Turn the head down
urtil only a small flange remains. This flange should be
courtersunk stightly into the sight body. Make a knob
to screw on the projecting end of the screw with a fock
screw to secure :t to the windage screw. The outer rim
of this knob should be knuried if possible. A smai!
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spring, made as shown, will keep tension on the wind-
age screw

The rear sight itself is made by bending a three-
eighths inzh wide strip of one-eighth inch fiat stock to
an "1 shape. The sight aperiure may be drilled with
whatever size dritl you desire. | recommend a one-
eighth inch aperture.

The flange on each side of the sight should closely fit
the slots in the sight body. Also, a keeper, or retainer,
made from flat spring siock, should be fastened o the
top of the sight with a screw, The guter edges of this
retainer witi engage the shallow noiches in the sight
biock preventing accidentai movement of the elevalion
sefting.

I have purposely avoided mentioning any click
values, wherein one click or partial turn of the windage
knob {(or fore and aft movement of the etevation skde}
would equal so much at a given range. There are too
many variabies {o consider to make this practical. The
distance between the front and rear sight, the number
of threads per inch on the windage screw, and the angie
of the elevation slide would atl have to be exac! to
accurately predict this. Therefore, you must practice
shooting your gun, moving the sights until they arz in
Hne with the same point that the bullet strikes, at waat-
ever range you choose.
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Chapter Nine

Magazine Manufacture

When this book weni to press, there were several
magazines or clips available from a number of sab-
machine guns, btoth from current and discontinued
models. Various dealers, in surplus and junk, adverlise
these parts in many of the gun magazines and trade
parers, such as Shotgun News.

One of the best buys on the current market is the
Sten Gun Clip. Presenlly available for around four
dollars, these clips are truly a bargain for anyone hav-
ing any use for such a magazine. They hold thirty-two
rounds of nine millimeter ammunition and the entire
upper portion, including the lips which hold the cart-
ridges in piace, is reinforced with an extra thickness of
sheet steel on the back and sides. This resulls i1 a
strong, virtually indestructible magazine.

Assuming these are still available when you need
one, | recommend that you buy at least one extra, and
more if your budget permits.
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If there comes a time when these are no longer avail -
able, an aliernate source must be found. This means
making your own, which at first glance may seem al-
most impossible. However, a closer look will reveal
that perhaps it isn‘t so difficult after all—onty time con-
suming.

if a clip needs to be made to approximately ihe
dimensions and capacity of the Sten, then a piece of
nineteen or eighteen gauge shesat steel, five inches wide
by ten inches long will be needad. The eighteen gauge
material is .0478 inch or approximately .048 irch
thick, while the nineteen gauge measures 0418 inch or
almost .042 inch in thickness.

It the double thickness is used in the upper portion,
an additional section three inches by three and one-half
inches would be required as well as a one and one-
fourth inck by one and five-sighths inch piece for a
bottom capor floor plate.
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A female forming die shouid be made with a "U”
shaped cross section formed by bolting, riveting, or
walding two iengths of three-eighihs inch or thicker
steel to a center section of the same material which will
be 800 inch wide. The sides should be one and one-haif
inch high, measured from the inside bottom section.
The tength should be at least twelve inches. Slightly
bevel or chamfter the inner top wall and palish it until it
is as smoath as possble. This will facilitate the sheeat
steel being formed to enter with as little friction as pos-
sible. If only a few magazines wil' be formed, angle
iron may be usad to make this farming die, provided
that another piece is welded across each end to prevent
it from spreading open,

A male die must be made to fit exactly the opening in
the female die, less double the thickness of the material
being formed, less another 003 inch to .010 inch tor
clearance. Thissimplv means that if the opening in the
female d e is .800 inch and you are using eighteen gage
sheet metal, you add.048 inch plus .048 inch plus .005
inch {or whatever clearance you deem proper} which
tetals 101 inch, which when subtracted from the .800
inch, feaves 699 inch. In this case, the male die would
have to be 689 inch. There should also be .043 inch
subtracted from the 1.500 incn depth o make an overall
depth of 1.452 inches.
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A longitudinal slot live-sixteenths inch wide and one-
faurth inch deep should be filed in the top or back side
of this male die with a round or radiused bottom, (n
addition, atl four corners should be slightly rounded.

Place the male portion of the die inside the female
portion, with a shim of sheel metal on each side. This
shim should be of the same thickness as the magazine
material to keep it centered. Then drill a three-eighths
inch holz at each end, close enough to each end so that
there is room dor the ten inth magazine to be formed
tetweer them. The holes should be drilled through
toth the male and female dies simultaneously while
they are together.

A close fitting guide pin should be used in each of
these heles, to keep the die in line while the magazine
is being formed. If the dies are to be used more than
once, aslightly oversize pin should be pressed into each
end of the female die and the holes in the mate die
should be reamed to a close stip fit over them. If you
only plan to use the dies a few times though, loose pins
will suffice.

After greasing lightly, center the sheet metal blank
across the top of the temale die. The male die (also lub-
ricated lightly) should be centered an top of the sheet
rmetal blank, and then the whole business should be
squeezed togaether either in a press or with a large vise.
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You may also force them together by wrapping a chain
around the dies and another bar of mestal, leaving
enougn space between them for a hydraulic jatk. The
jack wili force the die together, forming the sheet metal
into the shape of the magazine. Either method will
form the front ang both sides of the magazine body.

Then the back side must be formed. Aflter placing a
bar of steel along the side of the sheet metal, still ex-
tending from the top of the die, tap it smartly, bending
it toward the middie. Do this on both sides. Then form
a three-sixteenths inch lengthwise ridge on a flat steel
piace by grinding three-sixteenths inch diameter rod to
half thickness. This rod should be brazed, soldered,
riveted, or otherwise fastened to the plata. To complele
the outside form, piace the plate,” with rod attached,
over the top of the cie and press them together. When
the bond is secure, remove the form from the die ty
pushing the male die out from one end. The seam
should be sweated (solder}, brazed, or riveted tagether,
atter which the lips should be cut 1¢c shape and bent in-
ward 1 the shape shown.

The reinfe-cing section :3 made in the same manner
except it only has three sides with the front left open.
VWhen formed to the proper shape, with the lips cut to
shape and bent inward, it is placed over the magazine
body and welded or sitver soldered in place.
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The bottom sides must be flared at right angles oul-
ward from the magazine body, ieaving a one-sixteenth
inch lip projecting from each side. The bottom piate
will slide onto these jips. This can be done with a
hammer and a flat bar of steel, but the maie die should
be placed beck inside the magazine while forming, to
prevent it from being bent out of shape. Clamp a fiat
plate to the side, flush with the boitom of the angte.
While holding the flat bar against the bottom, make the
bend by tapping it with a hammer.

The bottom ptate is made to the dimensions shown (it
should just slip over the bottomn of the magazine) by
bending to shape in the same manner 0r by forming it
in the smal die. Alter it is shaped, dritt a three-
sixteenths inch hole somewhere close to the center and
make a malching xeeper by driling through a plate
which is siZed to fit inside the bottom of the magazine
body. Then rivet a three-sixteenths inch diameter pro-
jection in place.

The purpose of the bottom of the magazine spring is
10 bear against this keeper, pressing it firmiy agains!
the bottomn plate with the stud engaging the hoie. This
will prevent the bottom plate from being removed un-
iess the stud is pushed inward.

The magazine fotlower may be made from one-hat!
inch flat stock . By filing and grinding a proper bevel as
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shown, and by welding a eg of one-eighth inch flat
stock at both the front and rear to 3erve as guides, you
will have a foliower that will be kept from binding.

In most cases, faciory made magazine followers are
stamped and drawn to shape. This requires rather
compiicated, complex shaped dies though. So, unless a
large number of magazines are to be mada, | recom-
nend the welced-up foliower.

The anly way | know of to wind a magazine spring,
with the minimum of tools that we have available, is to
make a mandrel from a ten or twelve inch length of
three-eighths inch by one inch flat stock. S:art by
grindirg the front and back edges until they are round,
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Also, drill a one-sixteenth inch hole near one end.
Then, with ene end of a length of cne-sixteenth inch
musi¢c wire (or spring stock) fastened in the hole, feed
the rernaindear through a groove tiled in a one-half inch
square bar same ten inches long. A useable spring will
resull if the bar s wound around and around the
mandrel. Note: | said a useable spring. |11 may not be
particularily pretty.

Somewhere between five and six feet of wire will be
requied to wind such a spring. If music wire or spring
stock is not available, a screen door return spring or
similar spring will have to be straightened out and re-
worked. This will not be easy, but it can be done, if
neothing else is useable.



Chapter Ten

Assembly and Adjustment

By row, a!: the parts and components of your gun
should be completed. However, before the parts ars
heat treated and before beginning the final polishing
and bluing, the gun should be assembled and tested.
Whatever additional fitting and adjustment necessary
for proper tunctionirg should be done at this time.

The working parts should all have a smootk finish,
free from burns and scratches. The flat parts, such as
the trigger and sear, should have ftat smooth sides,
square with the top and bottom and finished uatil they
feel stick when handied.

A good way to accompiish such a finish is to place 3
sheet of abrasive clcth on top of a piece of plate glass,
and firmly rub the part to be poiished back and forth
across the mounted abrasive cloth. An extremety fine
finish may be obtained in this manner.

With all interior oarts finished to your satisfactior,
begin assembly of the gun by screwing the five-eighths
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inch N.F. tock nut onto the barret shank. Then thread
the barrei intp the receiver unlil the breech end is flush
with the inside front wall of the receiver. With this
accomplished, the lock nut should be tightened firmiy
against the froni face of tha receiver, tocking the barrel
in place.

The firtmg pin showd be rermoved from the breech
biock simply as a safely precaution. This being done,
slip ihe breech block into the rear of the receiver, insert
the ceeking tever and the cocking lever retainer in the
rear of the breech biock, and attach the action spring.
Fotlowing these steps, screw the breech plug into the
rear of the receiver.

To assemble the trigger group, insert the trigger,
with ils return spring in place, into the trigger housing.
Then, with the trigger held forward as far as possible,
slip the fire setector switch through the hole and fasten
it in p ace with the threaded pin.



The sear may now be installed in the trigger housing.
Asmall pynch ar screwdriver may be used to depress
the longitudinal spring and follower inside the sear by
inserting same in the hole in the front of the sear body.
You should be oressing in while starting the thrzaded
sear axis pin from the side. After the end of th2 axis
pir: skips past the spring and follower, continue pushing
in on the pin while sowly withdrawing the punch or
screwdriver untit the end of the pin contacts the thread-
ed hole in the oppositeside of the trigger housing. The
pin is then screwed tightly inlo place.

Now insert the stock latch, with its spring, and pin it
inpositicn.

The trigger housing may then be fastened in place by
inserting the front end in its seat at the rear of the
magazine heusing. The woocen pistol grip should be in
place, but not yet cemented | hope! {Cementing is done
after the btuing.} FThe washer should also be in >lace,
in the bettom. The three-eighths inch bolt is than in-
serted in the hole through the bottom and tightened,
drawing the trigger housing snug agains! the pottom
of the receiver.

Then slide the magazine, with one or more demmy
raunds of ammunition enclosed, intc place in the maga-
zing housing as deep as it will go. Secure them by
wrapping with tape or wire aor even heavy string. Cycle
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the action slowly by hand. !f the magazine housing has
been left a little longer than the finished depth re-
quires, the bullet nose will strike the front wall of the
receiver instead of entering the chamber. This being
the case, note about how much you think it lacks and
carefully fite a little off the bottom of the magazine
housing and try it again. Keep filing and trying, a littie
at a time, until the butt, when allowed o move forward,
strips the top cartridge from the magazine and feeds it
inta the chamter in the end of the barrel.

Go slow with this since it is easy to take off too much
metal. If too much is taken off, the bullet nose will hit
the harrel or receiver wal above the chamber and
refuse to enter. When and if this happens, about the
only thing you can do to salvage the job is to weld a
etrip of metatl along the hottom of the magazine hous-
ing and start the fitting all over again.

When the magazine is fitted to where cartridges feed
properly with the action warked by hand,and when the
bolt snaps forward after pulling the trigger, you should
pin the magazine fatch in place. If you manufactured
yaur own magazine, wait until now to cut the notch to
engage the latch. With the magazine properly fitted,
use some sort of spotting compound such as Prussian
blue or lipstick on the face of the latch to imprint its
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ccntact point on the back of the magazine. Then cut
the notch to fit.

Dummy cartridges can be easSily made oy driling a
small, ere-gighth inch hole tkrgugh the side of the cart-
ridge case. Shake out the powder, fill it with oil, and let
it soak for a day or two, to inaztivate the primer. Do not
et a firing pin hit these primers even then, Keep the
firing pin out of the breech block until you are ready to
test-fire he gun.

If you are satisfied with the way the gun feeds by
hand cycling, you are now ready to test-fire the gun.
Raingtall the firing pin in the breech block and tighten
the lock screw securely against i, After re-assembly,
place the fire setector on semi-auiomatic and Ibhad a
rcund {that's one, a single round) in the magazine.
Cock the action and wnile holding the damrn thing well
away from your face and body, touch her off!

i everything works the way it should, tre round will
be stripped frorm the magazine and fired by the forward
moving oareech block when the trigger is depressed.
After firing, the breech bleck should have traveled
rearwarc far enough for the sear to catch and hold it in
tre rearward or cocked positicn.

i it did, congratulations! Now try it with twc cart-
ridges, still as a semi-automatic. We will get the full
automatic functioning scon. but some of the parts
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should be hardened firsl to prevent them from being
battered or worn out of shape.

if the breech block did not remain open, a little more
fiting will be necessary. Try working the action by
hand wilh the trigger depressed, or held back. The
sear should catch the breech btock in its rearward
pasition. if it does not, you may not have the trigger
mechanism made or fitted property. Check it carefully.

If the trigger mechanism is working properiy, which
is probably the case, then either the breech block is
tco heavy or the spring is too strong. In either case, the
breech block weuld net be able to travel far enough to
the rear ‘or the sear tc catch it. Try cutting one coil off
tte recoil spring and then try another test-fire, again
using only one round. {f the breech block does not re-
main open after tiring, cut off another coil and try it
again. Repeat a third time if vecessary.

if it still doesn’t work aftsr cutting oft a third coil,
something etse must be wrong, or else you had one hell
of a stiff recoil spring to begin with. Try polishing the
breech block and the inside of the receiver body to re-
duce friction. [F it still doesn’'t work properily, turn the
breech block to a smaller diameter (only one-sixteenth
inch or s0), leaving a full diameter band, approximately
one-fourth inch wide at each end.

Be careful not to weaken the spring or lighten the
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breech block too much, or it might -~ecoil tar enough to
the rear, ailowing the cocking lever to hit against the
end of its slot. To check against this happening, wrap a
layer of fape around tre receiver, cevering the last one-
half inch of the cockirg tever siot, before trying to tire
again. il the cocking lever does not tear the tape com-
pletely 1o the end of the siot, it shoutd ba considered
satisfactory. 1! i} does, a siightly stronger spring is
needed.

Whan you are satisfied that you rave it adjusted and
working property, try firing with lwo rounds in the
magazine. The trigger must be released and putled
again to fire subseguent shots, Anything else s un-
acceptable and nust ba correcied.

Assuming that it does work correctly, the gun should
now be disassembled and the parts heat treated as
described in the next chapter. After finishing the parts,
assemble the gun once again and test it thorgughly,
both on semi-automatic fire and then on full automatic.

When test-firing as a full automaic, start by lcading
only two or thrse rouads in the magazine. This will
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prevent having a run-away gun i¢ something should
break or fail to work properly. It isn’t my idea of fun to
have a full automatic with a fuil magazine continue lo
fire after you release the trigger. Al that point, &l you
can do is hold the damn thing and hope it runs dry be-
fore you hit anybody. So, test it thoroughly with only a
few rounds in the magazing betore stutfing it tuh!

Another important part that deserves special men-
tion is the nut that you welded to the bottom of the re-
ceiver that the trigger housing retaining bolt threads
into, Matching threads should continue on through the
hole above the nut. The bolt should be long encugh to
screw ir atmost flush with the inside of the receiver. Do
not neglect this! | once saw a submachine gun receiver
and barret unit break toose from the grip and trigger
mechanism while the gun was being demonstrated.
The ba-rel fell to the ground and continuved to fire,
wmping and kicking in every direction. The four
spectalors ancd demonstrator scattered to tind some-
thing tc hide behind. Luckily no one was injured or
killed, but they very easily coutd have been. 8¢, take
care!



Chapter Eleven

Heat Treatment

The subject of heat treatment could fill a book in it-
self if explained by an expert on the subject, but since
t am not an expert, it won't take many pages to put
down what littie | do know about the subject. Even
thougn there is probably little point In doing so here, |
witl attempt first of ail tc give a brief description of
what takes place during the heal treatment of carbaon
steel.

In carbon steel that has been fully annealed, we
would normalily find two components apart from im-
purities such as phosphorous, sulpher, and others.
These companents are a chemical compound, iron car-
bide, in a form metaliurgically known as cementite, and
the element iron in a form metallurgically known as
territa. Cementite is made up of 6.67 percent carban
and 93.33 percent iron. A certain proportion of these
two components will be present as a mechanical mix-
ture. This mixture, the amount depending on the car-
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bon content of the steel, consists of alternate layers or
bands of ferrite and cementite. When examined under
a microscope, it frequently resemblas mother of pearl
and, therefore, has been named pearlite. Pearlite con-
tains some 0.85 parcent carbon and 99.15 percent iron,
not coanting impurities. A fully annealed steel con-
taining at least 0.85 percent carbon would consist en-
tirely of pearlite. Such a steel is known as eutectoid
steel.

Steel having a carbon content above 0.85 percent
{called hypersutectold steel) has a greater amount of
cementite than is raquired to mix with the ferrite to
form peartite, so both cementite and pearlite are pre-
sent in the fully annealed siate.

When annealed carbon steel is heated above a lower
critical peint, a temperature in the range of 1335 to
1355 degrees Fahrenheit depending on the carben con-
tent, the alternate fayers or bands of ferrite and cemen-



tite which make up the pearlite wili begir 10 flow into
each other. This process continues until the pearlite is
thoroughly dissolved forming what is known as
austenile.

Hf the femperature of the s:eel continues to rise, any
excess ferrite or cementite present in addition fo the
pearlile will begin to dissoive into ‘he austentite until
only austenite is present. The temperature at which the
excess territe or cementite is completely dissalved in
the austenite is called the upper critical point. This
temperature has a far wider range, depending an the
cerbon content, than the lower critical poind.

If the carbon steel, which has been heated to a point
where it consists entirely of austenile, is cooled slowly,
the transformation process which took place during the
heating wili be “eversed. The upper and lower critical
points will occur at somewha: lower temperatures than
they did during the heating.

Assuming the steel was originally fully annealed, its
structure upon returning 1o atmospheric temperature
after siow cooling will be the same. By structure 1'm
referring to the proportions ¢f ferrite or cementite and
pearlite oresent with no austenite remaining. How-
ever, as the steei’s cooling rate from an austenetic
state is increased, the temperature (at which the aus-
tenite begins to change into peartite) drops more and
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more below the siow cooling transformation tempera-
ture of approximately 1300 degrees Fahrenheit. As
the cooling rate is increased, the Jaminations of the
pearlite, formed by the transformation of the austenite,
become finer and finer until they can no longer be de-
tected even under a high-power microscope, while
the steel itself increases in hardness and tensile
strength.

As the cooling rate is further ingreased, this trans-
formation sudcenly drops teo arcund 500 degrees
Fahrenheit or lower, depending upon the carbon con-
tent. The cooting rate of this sudden drop in transform-
ation termperature is referred to as the critical cooling
rate. When a piece of carbon steel is cooled at this rate
or faster, a new structure is forrmed. The austenite is
transformed into martansite which is characterized hy
an angular needlelike structure and an extreme hard-
ness.

1t the steel is subjected to a severe quench or to ex-
tremely rapid cooling, a smali percentage of the aus-
tenite may remain instead of being transformed into
martensite. Cver a pericd of time, this remaining
austenite will be gradually transformed inte martensite
even if the steel is not subjected to further heating and
ccoling.  Since martensite has a lower density than
austenite, such a change or "aging,” as it is called,



often results in an appreciable increase in velume and
the setting uo of new internal stresses in the steal,

The process of hardening steet consists furdament-
aliy of two steps. The first step is to heat the steel to a
temperature usually at least 100 degrees Fahrenheit
abova its transformation point so that it becomes en-
tirely austenitic in structure. The second step is to
quench the steel at a rate faster than tha critical rate to
produce a martensitic structure,

The critical or transformation point al which pearlite
is heated int> austenite is also called the decalescence
point. tf the tamperature of the steel was observed as
it passed through the decalescence point, you wouid
notice that the steel continues to absorb heal without
appreciabiy rising in temparature, although the immei-
tate surroundings become hotter than the steel,

Similarly during cooling, the transformation, or
critical point at which austenite is transformed back
into pearlite, is called the recalescencs point. When
this point is reached, the steel w:i give off heat so that
its temperature wili momentarily increase irstead of
continuing to fall.

The recalescenca poini is lower than the decal-
escence point by anywhera from eighty to 210 degreas
Fahrenheit. The lower of these points does ngt mani-
fest itself unless the higher one has first been compiete-
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ty passed, These critical points have a direct relalion lo
the hardenirg of steel. Unless a temperature sufficient
to reach the decaiescence point is obtained, so that the
pearkte is changed into austenite, no hardening action
can taka place. And uniess the steel is cocled suadenly
beforg it reaches the recalescence point, thus prevent-
ing the changing back again from austenite to peariite,
no hardening can take piace. The critical points vary
for difterent kinds of siee: and must be determined by
testing mach case. |t is this variation in critical points
that makes it necessary 1o heat different steeis to dif-
ferent temperatures when hardening.

After the hardening pracess, most, if no! ail, steel
parts will require tempering or drawing. The purpose
of this is to reduce the brittieness in the hardened steel
and ‘0 remave any internal sirains caused by the
sudden cooling in the quenching bath. The tempering
process congists of heating the hardened steel 1o a cer-
tain temperature and then cooling. With the steei in a
fully nardened state, its structure is made up mostly of
martensite. However, when it is reheated to a tempera-
ture of about 300 to 750 degrees Fahrenheit, a tougher
and safter structure known as troosite is formed,

if the hardened steel is instead reheated to a temper-
ature between 750 andg 1285 degrees Fahrenheit, a
struciure known as sorbite is formed. This has some-



what less strength than troosite, but it also has con-
sidarably greater ductinitity.

Actually, alt this bolls down to simply this; many of
the parts that you have made or wil: make will require
hardening. In certain instances thisis required only to
grevent undue wear, and in others, both to Increase
strength and to prevent battaring or other malforma-
tion.

So it will be necessary for you to heat the part to be
herdenec toc a temperature above the upper critical
stage (forming zustenlite), then rapidly cool it by pump-
ing it inte 2 quenching bath which may be oil, water,
bring, ete. {forming martenite)., The hardened steel is
than heated once more to a temperature somewhat be-
tween 300 and 1290 degrees Fahrenheit and cooled
{forming either troosite or sorbite). The exact tempera-
ture required for this tempering or drawing operation
varies considerably, depending on both the carbon con-
tent of tha stee! and the strength and hardress require-
mants.

A gas or electric furnace is almost a necessity for this
tyne of heat treatment, and it you anticipate treating
many parts, { stggest that you either try to buy a com-
mearcial furnace or build one. A usable gas furnace may
be built by simgly lining a steet or iron shet with fire-
brick, and then by adding a vacuum cleanar motor for
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power and a fan for a hlower. A pyrometer is also
necessary {0 measure and regulate the temperature,

it iz also possible to harden and temper parts by
using the flame of an oxy-acetylene torch, a forge, or by
hot bath. The latter method may be either a chemical
solution or molten metal. This method I8 especially
well suited to irregularty shaped parts, parts with
holes, and paris varying in thickness or mass. All
these parts will heat uniformly {0 the desired tempaer-
alure in a bath.

There are times, however, when the oniy available
mathod wili be the torch. While this method may be
far trom loctproof, satisfactory resu!ts may be obtained
if sufficient care is taken.

In many cases you wili not know the exact composi-
tion of your steel, soc a bit of experimenting with a
scrap of the same materia!l is :n order before beginning.
Since mest of the medium and high carbon stesls must
be heated to between 1400 and 1650 degrees Fahren-
heit for hardening, try heating the scrap to a bright,
claar, giewing red, devoid of any yellowlsh tinge. This
is the “cherry-red” so often mentioned in connection
with heat treating activities. Then promptly plunge it
into a quenching bath of water, at approximately seven-
ty-five degrees Fahrenheit, or a bath consisting of SAE
10 motor oil. :t should now be s0 hard a file won't



:ouch it. [Fitis not, try another scrap with a little hoiter
‘emperature and when the proper combination is
found, apply it to the part {0 be hardened.

Mearly all carbon steels change color in the same way
and at almost fhe same temperatures, 50 the hardening
and tempering colors which appear while heating wilt

ndicate the approximate temperature of the metal.
The chart at the end of the ¢chaptar gives a fairly broad
calor range and may be used as a guide.

There is currently a product on the market called
"Temilag” that will take much of the guesswork out of
‘he temperature control. It is available from gunsmith
supply houses, such as Brownel!’s. A thin coat is
appliedto the surface to be heat treated. Actually, only
a thin smear is required. After it drys to a dult finish,
begin heating the metal. When the proper temparature
s reached, the Temilag will melt sharply and should
be quenched immediately. Temilag is available tg
ndicate temperatures from 350 te 1550 degrees Fah-
renheit and is the most foolproof temperature indicator

have found bzsides the expensive pyrometers.

Regardless of the temperature indicator used, the
hardened steel must be drawn or tempered after
quenching. So, either wipe on a smear of Tempilag or
heat the meta to the color indicating the temperature
desired, then atiow to cool. It would be wise to again
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experiment with a hardened scrap of the same material
before attempting to temper the actual part, and test
it again after tempering with a file and a punch.

Anolher method which may prove useful for drawing
at temperatures up to 500 degrees Fahrenheit is the use
of the kitchen gven. Simply place the parts in the gven
and se! to the desired temperature and iet it heat for
thirty minutes to an hour.

Still another method which works well on firing pins,
sears, pins, and other small parts, is the use of a hard-
ening compound such as *Kasenit.” By heating the
part 1o be hardened to a cherry red, coating with the
hardering compound, and then reheating to the same
cherry red and quenching in water, a hard surface will
resull with a softer inner tore. Thisg is similar to the
case-hardening process, which | will not attempt to
explain here, since the Kasenit process will give similar
resuits with less equipment.

It might be helptul to include a brief breakdaown of
the SAE numbers used in drawings and specifications
to indicate a certain kind of steel. We read about 2340,
4320, 1035, etc., and to the average man these numbers
mean little or nothing. The first figure indicates the
class to which the steel belongs. Thus, "1* indicates a
carbon steel; “2" —nickel steel; "3"-—nickel-chromium



steel; "4"—molybdenum steel; 5" —chromium steel;
"6" —chrome-vanadium steel, etc.

in the case of the aloy steels, the second figure gen-
erally irdicates the approximate percentage of the pre-
cominant alloying element. Usually, tha fast wo or
three figures indicate the average carbon conlent in
hundredths of one percent or “points.” Thus, 2340
means a nickel steel of approximately three percent
rickel and 0.40 (forty-hundredths) percent carbon.

The foliowing color chart may come in handy when
tampering by the color methed. Brightly polish the part
11 be temperec so that the color will show and place it
cn a red hot steel plate until it reaches the desired
owlor, then remove and cool the parl.

it should be remembered that the methods and de-
scriptions in this chapter appiy to carbon steel only.
Certain alloy steels may require entirely different
methods of heat-treatment.

Hardening and
Tempering Colors

Pale Yellow

Pale Straw

Pale Straw
Yeilowish Brown
Licht Purple
Purple

Blye

Dark Biue

Biuish Green
Barely visible RBed
Blood Rec
Cherry Red
Light Red
Crange

Yelow

Licht Yeilow
White

Degrees
Fahrenheit

425
450
455
500
525
530
550
600
625
900
1200
1400
1500
1650
1800
2000
2200

Tempilag
Available

400-413-426
438-450

463
475-488-500
525

550
575-600
650

1350-1400-1425
1480-1500



Chapter Twelve

Finishing and Bluing

It seems that every six months ane of the national
gun magazines publishes an article revealing the
"secrets” behind obtaining the biue or black color on
finished firearms. Unfortunately, most of these art-
icles and many of the gunsmithing bocks themselves
are lacking in their explanations of how a good blue-—
black finish is obtained. inthis respect, they are actua:-
ly perpetuating the “mystery” instead of ending it.

Probably one of the most misundersiood notions is
the most basic, what to ook for in a gooc bluing job. A
shiny coloring on the metal does not necessarily ind:-
cate a job well done. A gocd blue job will have an even
color, all tool and abrasive marks polished out, and ail
corners and sharp edges stitl cornered and sharp. Flat
surfaces should be fiat, without low places. VWhen the
finished job is held at arm's length and sightad, true
straight lines, without ripples or waves, should be
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apparent. Above all, screw and pin holes must nat be
dished or rounded.

It is indeed desirable to have power polishing equip-
ment—but only as a timesaving measure. Power
polishing wil: resuitin top quality, but only atter exten-
sive practice. By using your set of files, strips or sheets
of abrasive cloth in progressively finer grits, and a
coupie sheets of crocus cloth for the final finish, a finish
equal o, or better than, that obtained by power polish-
ing equipment may be obtained.

Files are used to smootk the component parts, clear-
ing up toalmarks, dents, etc. The correct grit cloth is
then applied, using s5tips of the cloth around the curved
surfaces of barrel and receiver alike. Any dents or
low places will be reveated through this process.

After this cross polishing, the parts should be flat-
polished by wrapping strips of cloth around files or



blocks and by moving them lengthwise along the metal,
parallel 1o the bore, Then turn the covered files to
poiish tha curves. Lateral depressions and circular
machine marks will show up when this is done.

Continue this process, crosswise followed by length-
wise polishing, Jntil ali pits, dents, depressions, and
tooimarks are removed. Finally, afier carefully polish-
Ing with 'he finest grit cloth avallable, poish aill sur-
faces with the crocus cloth. Rub the cioth in both dir-
eclicns but finish with lengthwise strokes, as you did
with all the filing mentisned above.

Power polishing is done in the same manner. Begin
by aplying a coarse grit abrasive compound to either
felt or cloth wheels and follow it with progressively
finer grits. Felt wheels should be used when polishing
over screw or pin holes and on fiat surfaces, especiaily
where straight 1ines must be maintained. When polish-
ing with the power wheels, crosswise pelish ng must be
avoided wherever possible. The parts should be held at
an angie to the wheel and polished lengthwise wher-
ever noss:bie.

¥YWhen the metal is polished to your satisfaction, ex-
amrine it in the sunlight to make su-e no scratches or
polishing marks remain. Foliowing this final check, the
individual parts must be degreasec. White at least
fifty percent of gettin a gcod blue job depends on
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polishing, another twenty-five percent witl depend on
its being absolutety free of any trace of ¢if or grease.

Thereare several types of grease-cutting compounds
or detergents on the market foday, available in grocery,
paint and hardware stores. Mix these compounds with
water and boil the paris in the solution for a few min-
utes. Alter rinsing ths parts in clear water they will be
ready for the bluing process. With all the parts de-
greased and clean, they shculd no longer be handled
with bare hands but with metal hooks or tied on wires
because the oi! in the skin of your hands may contam-
inate them.

Most of the present day bluing jobs (or blacking jobs,
as some ingist on calling them), are done with the hot
bath chemical solution. With this process, the parts
a“e polished, cleaned, rinsed, and immersed in a soju-
tion which is heated to a temperature ot 290 to 350
degrees Fahrenheit, depencing on the mixture used.
After the color deveiops, the work is rinsed and oiled.
Since this system involves less time than most other
methods, we wiil look at it first.

A minimum of two tanks will be needed for this sys-
terny, but five or six are desirable. These tanks must be
long enough to hoid the longest barrel and receiver that
/ou expect to process and should be af ieast six inches
wide and six inches deep. The tanks must not be gal-



My own blumng tank sef-up From lefl: cold waler dinse tank. blubng tank |with fhermomeier), degressing tank, snd hol weler
FimaE fank. Noi shovwn is ol tank which sels along ihe wall bahing [hese Janks
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vanized, but made from stainless or black iron sheets,
preteranly eighteen gauge or thicker. The 3eams
should be welded, not brazed or soldered, since the sol-
ution wil eat through any lead soider or aluminum if it
s in direct contact for more than a very short time,
Brass and copper should a'so be avoided since their
presence wil prevent the solution from working.

Burners must be made or bought to heat at least two
!preferably three) of the tanks. Do not try to gset by with
only one burner, switching tanks aver it. | tried this
snce and spert a week in the hospital wondering
whether or not | would be able to see again out of my
eft eye. The Hlimsy wire handie on one end of my blu-
ng tank broke while 1 was attempting to switch the
tanks and the solution splashed to my face and eye
when the end of the tank hit the floor. The doctor and
nospital bils amounted to much much more than the
cost of the couple more burners. Obviously, | picked a
poor way to save monay.

Burrers may be made from one inch pipe long
enough to heat the entire length of the tank, Drill two
rows of one-eighth inch holes, one half inch apart, with
approximately three-fourth inch between the rows for
the indwvidual gas fiames. Cap one end of the pipe and
attach a mixing valve to the open end. Mixing valves
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are sometimes availabie as salvage from otd gas stoves
Or heaters.

} am assuming that you have either naturat or bottled
gas at your disposal. H this is nct the case, another
source of hsat such as ¢il, electricity, or even wood fire
wilt have to beconsidered.

A three to four foot high angle iron rack should be
made to support the tanks. A crosspiece should then be
fastened across the rack about three inches below the
tanks, to support the burners. An ordinary deep fal
thermometer may be used to check the temperature of
the selution; however, a thermometer purchased from
one of the gunsmith supply houses will iast consider-
ably longer.

By the way, aH this needed equipment may be pur-
chased from gunsmith houses. in fact, Brownell's of
Montezuma, lowa can furnish everything you'ii need,
including polishing compounds, wheels, abrasive cloth,
tanks, burners, bluing salts, and degreasing solutions,
as well as just about anything else you might have a use
for.

There are several different formulae for mixing blu-
ing solutions. One of the most foolproof formuiae and
the one that | myself have used for years is as follows:
five pounds lve mixed with two and one-hall pounds
ammonium nitrate per gaiton of waier. The ammonium



Ll Bluing lank burnets mads 0om plpe with mizing valves salvaged liem gas stoves, hol
waler heater, ¢lc. H you look closs you can see the Iwo mows of holes In each pipe

Above: Bulling & polishing wheels may B¢ mounted on arbor altached 1o molor Bhown
hare s 8" wheel on one orse powet Moldl



This bulling wheesl is 17 @Sasmeled with ihree horye o
malor. Use the blgges! mators you can geld for this par-
pote
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nitrate is available from feed and seed stores where it is
sold as fertilizer. Lye may be obtainaed at the grocery
store or sometimes from radiator repair shops where it
is used in thecleaning of radiators.

The solution should be mixed either out of doors or in
a weil-ventilated room, since a considerable amount of
ammoiia gas is generated while mixing. After mixing,
a couple gunces of tri-sodivm phosphate may be added
to the solution. This is often used to accelerate the blu-
ing process.

The solution shouid be allowed to boil after the initial
mixing for at least thirty minutes before ugsing. The
temperature should then be adjusted to between 29)
and 265 degrees by adding a small amount of water if It
gets too hot cr by allowing some to boil away if it isn’t
hot enpuagh. The parts to be blued may then be placad
in the tank. b is a good idea to suspend them in the sol-
ution on wires or metal rods so that non2 come in con-
tact with the bottom of the lank.

After twen'y or thirty minutes at the proper temper-
ature, remove the parts from the tank and ringe them in
cold water. If the color is satisfactory, boil the parts
either in clean hot water or water treated with a very
smatl amount (two or three ounces per five gallons
water) of chromic acid. This I8 done in an attempt to
remove all traces of the bluing salts. |f any salts remain
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in crevices or cracks, they will eventually "bloom” out
when the weather gets damp and form a white powdery
scale,

The parts are then dried and viled, after which they
should be hung up and left alone for at least 24 hours
before handiing and assembling. This is because the
blued surfaces tend to get harder and tougher after
about a day and will resist scratching or blemishing far
better than when they tirst come out of the tank.

It will be necessary to add a couple cans of lye occas-
ionaily, and | believe it is a good idea to add between a
half-gallon to a gallon of water atter shutting off the fire
under the tank each time.

Cerain parts turn red, bronze, or chocolate brown.
Usually, these parts will take on the same blue-black
color as the rest of the gun by repalishing them until
brigh: and again placing them in the bluing tank before
it reaches operating temperature. Leave the parts in
the solution until enough water boils away for the tem-
perature to rise to 305-310 degrees Fahrenheit.

The color produced by the ammonium nitrate-lye pro-
cess is almost jet black with a glass or sheen directly
propartional to the amouni of polishing done. If a bluer
color |5 deslred, sodium nitrate may be used instead of
the ammonium nitrate. However, this solution is much
more critical than the first one and will not wear nearly



as well; so | sugpest that you stick to the ammonium
nitrate-lye solution.

it might be well to mention the fact that these solu-
tions will simply eat up aluminum alloys as well as lead
and soft selders. Therelore, any part containing any of
the above must ba kept out of the tank, or it’s likely you
won 't segit again.
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At ali costs, protect your eyes and bare skin from
these hot solutions. Water should be added slowly with
a fong-handled dipper so that you are out of reach of
any drops which spatter or pop out. Better still, place
a funnel in the end of ative foot section of pipe and pour
the water slowly through it. Remember, these chemi-
cals are danqerous when handled carelessly.



Tap Driil Sizes

American National Form U.S. and S.A_E. Standard

Tap Threads Diam. Tap Threads Diam.
Size per inch Hole Drill Size per inch Hole Drlll
1/16 72 .049 3/64 174 32 .220 7132
**1118 64 .047 3164 1/4 *28 215 3
1118 60 .046 58 1.4 27 214 3
5164 72 065 52 1/4 24 .209 4
5/64 64 083 1118 “*114 20 201 7
**5/64 60 062 1/16 5116 32 .282 9432
564 56 061 53 5/1% 27 278 J
3/32 60 077 5/64 5/16 *24 .272 (
3/32 58 .076 48 5716 20 .264 17164
“=3/32 50 .074 49 **5118 18 .258 F
3132 48 .07 49 3/8 27 .339 R
7/64 56 092 42 38 24 334 Q
7/64 50 .080 43 38 20 A 21/64
**7/64 48 .08y 43 **318 16 14 5116
18 48 105 36 7116 27 401 Y
**1/8 40 10t 38 7116 24 397 X
1/8 36 098 40 7718 20 .389 25164
118 3z .095 3132 *T118 14 .368 U
**9/64 40 118 az 1/2 27 464 15132
9/64 36 114 k] 112 24 460 29/64
5/84 32 10 35 112 "20 451 29/64
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Tagp
Size

5/32
5132
5132
11/64
**11/64
3/16
316
3/16
**3116
13164
13/64
“*13/64
1132
7132
**7)32
15/64
15/64
**15432

7i8
**7:8
**15116
3

Threads
per irch

40
36
32
36
32
36
32
30
24
32
30
24
32
28
24
32
28
24

“14
9
9

*14

Diam,

Hoie

132
129
128
145
A4
161
457
.55
147
4713
AT
163
.188
184
178
204
.200
194

805
767
.829
830

Driit

30
30
1/8
27
9764
20
22
23
26
17
11164
20
12
13
16

10

13/18
49/64
53/64
151186

120

Tap
Size

**112
142
9/16
9/16

*19/16
5/8
5/8
518

**5/8
117116

t*11/16
314
3i4
34

“*3/4
13716

**13/16
T8
He
T8
15116
1
1

Threads
per inch

13
12
27

18
12
27

‘18
12
1

“16
1
27

‘16
12
10
12
10
27

*18
12
12
27
12

Biam.
Hole

.425
419
.526
.508
A8
.588
571
.544
536
627
.539
YAt
589
569
553
iy
718
.839
B21
794
856
.964
919

Dril

27164
27164
17432
33764
31/64
18/32
37164
35/64
17132
5/8

19132
23132
11116
43/64
21132
47/64
23132
27732
53/64
51164
55164
31732
59/64



Tap
Size
l-l1

11/8
13/16
“*11/4
1318
1172
“*15/8
1718
**21/8
"*23/8
“*25/8
278
**31/8
**3318
**35/8
“*a718

Threads
per Inch

8
12
7
7
*12
12
51/2
5
41,2
4
4
3142
3142
31/4
31/4
3

* 5.A.E. Standard
** L1.5. Standard

Ciam,
Hale

878
1.044
1.048
i.111
1.294
1.419
1.448
1.680
1.909
2.131
2.361
2.598
2.847
3.075
3.325
3.550

Drilf

718
13/64
13/64
17/64
1 th/64
127/64
129/64
1117186
120432
21/8
23i8
219,32
227132
3118
3516
39/18
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Tap
Size

1116
“*11/8

11i4

15116
"1 318
1142
"*1314
..2
**21/4
212
2314
“3
**3114
**3112
“*33/4
-.4

Threads
per inch

a

7
*12

7

6

6

5

4112

4172

3172
312
31/4

Diam.

Hole
841

1.169
1.173
1.213
1.338
1.565
1.783
2.034
2.256
2.506
2,722
2.972
3.200
3.425
3.676

Drill

15416
63/64
111/64
111/64
17132
111732
19/16
125732
21732
2144
212
223132
231132
33/116
37116
KRRFAL



Standard
Gage

Qunces
per
Sq. Ft.

160
150
140
130
120
110
100
0
8Q
!
60
50
45
40
36
32
28
24

Manufacturers' Standard Gage for Sheet Steel

Pounds
per
Sq. Ft.

10.0000
9.3750
8.7500
81250
7.5000
6.8750
6.2500
5.6250
5.000
43750
3.7500
3.1250
2.8125
2.5000
22500
2.0000
1.7500
1.5000

Equiva-
lent
Thickness
Inch
0.239
2242
.2092
1943
1793
1644
.1495
1345
1186
1046
.0897
0747
0873
.0598
0538
.0478
.0418
.0359
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Standard
Gage
No.

21
22
23
24
25
26
27
28
29
30
N
a2
33
34
35
36
37
38

Qunces
per
5q. Ft,

22
20
18
16
14
12
11
10
9
a
7
6.5
6
5.5
5
4.5
4.25
4

Lbs.
per
Sq. Ft.

1.3750
1.2500
1.1250
1.0000
0.87500
75000
68750
62500
56250
50000
43750
40625
37500
24375
31250
28125
26562
25000

Equiva-
lent
Thickness
Inch
0329
.0299
0269
0239
0209
.0t79
0164
0149
0135
0120

0105
.0097
.0090
.0082
0075
0067
.0064
.0600



Chernicai Compositions of SAE Standard Steels

SAE AlSE Carbon Manganese Phos- Sulphur
Number Number c MN phorus P {Max} S (Max)
1006 €1006 0,08 max. 0.25-0.40 0.040 0.050
1008 1008 0.10 max. 0.25-0.50 0.040 0.050
1010 C1010 0.08-0.13 0.30-0.60 0.040 0.050
1015 C1015 0.13-0.18 0.30-0.60 0.040 0.050
10i8 ci10g 0.13-0.18 0.60-0.90 0.040 0.050
w7 C1017 0.15-0.20 0.30-0.60 0.040 0.050
1018 C1018 0.15-0.20 0.60-0.90 0.040 0.050
19 Ci9 0.15-0.20 0.70-1.00 0.040 0.050
1020 C1020 0.18-0.22 0.30-3.60 0.040 0.050
1021 Cc1021 0.18-0.23 (.60-0.90 0.040 0.050
1022 C1022 .18-0.23 0.70-4.00 6.040 0.050
1024 C1024 0.19-0.25 1.35-1.85 0.049 0.050
1025 C1025 0.22-0.28 0.30-3.60 0.040 0.050
1026 C1026 0.22-0.28 0.80-3.80 0.040 0.050
1027 C1027 0.22-0.29 1.20-1.50 0.040 0.050
1030 C1030 0.28-0.34 0.60-0.90 0.040 0.050
1€33 C1033 0.30-0.38 0.70-1.00 0.040 0.050
134 C1034 0.32-0.38 0.50-0.80 0.040 0.050
1035 C1035 £.32-0.38 0.60-0.90 0.040 0.050
1636 C1036 0.30-0.37 1.201.50 £.040 0.050
1038 €1038 0.35-0.42 0.60-5.90 0.040 0.050
1039 C1039 0.37-0.44 0.70-1.00 0.04C 0.050
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SAE
Number
1040
1041
1042
1043
104
1046
1049
1050
10&2
1055
1066
1062
10€4
1065
1066
1470
1074
1078
1080
1085
1066
1490
1095

AtSI
Number

C1040
c1044
C1042
C1043
C1045
C1046
C1049
C1050
C1452
C1055
1080
Cto62
C1064
Ct065
C1066
C1070
C1974
C1a78
C1080
C1085
c1086
C1080
C1095

Carbon
C

0.37-0.44
0.36-0.44
0.40-0.47
0.40-0.47
0.43-0.50
0.43-0.50
0.46-0.53
0.48-0.55
0.47-0.55
0.50-0.60
0.55-0.85
0.54-0.65
0.60-0.70
0.60-0.70
0.60-0.71
0.65-0.75
0.76-0.80
0.72-0.85
0.75-0.88
$.80-0.93
{.82-0.95
0.85-0.98
©¢.90-1.03
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Manganese
MN

0.60-0.90
1.35-1.65
0.60-0.90
0.70-1.00
0.60-0.90
0.70-1.00
0.60-0.9¢
0.60-0.80
1.20-1.50
0.60-0.80
€.60-0.90
0.85-1.15
0.50-0.80
0.60-0.90
0.85-1.15
0.60-0.90
0.80-0.80
0.30-0.80
0.60-0.9¢
0.70-1.00
0.30-0.50
0.60-0.90
0.30-0.50

Phos-
phorus P {Max}

0.040
0.040
0.040
2.040
0.040
5.040
0.040
0.040
0.040
3.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.640

Sulpher
S (Max}

C.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
£.050
0.050
0.050
0.050
0.0580
0.059
0.050
C.850
0.050
G.050
0.080
C.050
0.050
€.050
0.050



S.A.E.
Number
‘1111
1112
1113
1109
1114
1115
1116
1117
1118
1119
M2}
1126
1132
1137
1138
1140
1141
1144
1145
1146
1151

A1.5.4.
Number
B1111
81112
81113
C1105
C1114
C1115
Cine
c117
Cit18
C1115
C1120
Ct126
C1132
C1137
Cc1138
C114¢
C114t
Cl1144
Ci145
Ci146
C1151

Free-Cutting Steels

Carbon
{C)

.13 max.
0.13 max.
0.3 max.

4.08-0.13
0.10-0.16
0.13-0.18
0.14-0.20
0.14-0.20
0.14-0.20
0.14-0.20
0.18-0.23
0.23-0.29
0.27-0.34
0.32-0.38
0.34-0.40
0.37-0.44
0.37-0.45
0.40-0.48
0.42-0.49
0.42-0.49
0.48-0.55

Manganese
{Mn)
0.60-0.90
0.70-1.00
8.70-1.00
0.060-0.090
1.00-1.30
0.60-0.90
1.10-1.40
1.00-1.30
1.30-1.60
1.00-1.30
0.70-1.00
0.070-1.00
1.35-1.85
1.35-1.65
8.70-1.00
0.70-1.00
1.35-1.65
1.35-1.65
0.70-1.00
0.70-1.00
0.70-1.00

Phosphorus
{Max.)
0.07-0.12
0.70-0.12
0.07-0.12
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.04¢
0.040
0.040
0.040

Sulphur
(Max.)
0.080-0.15
0.16-0.23
0.24-0.33
£.08-0.13
0.08-0.13
0.08-0.13
0.16-0.23
0.08-0.13
0.08-0.13
0.24-0.33
0.08-0.13
0.08-0.13
0.08-0.13
0.08-0.13
0.08-0.13
0.08-0.13
0.08-0.13
0.24-0.33
0.04-0.07
0.08-0.13
$.08-0.13

Because of the nature of the process, acid bessemer steels are not furnished with specified sHicon content,
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SAE
Number

1320
130
135
1340

2317
230
2340
2345
2512
2515
2517

AlSI
Number*

1320
1336
1225
1240

217
2330
2340
2345
E2512
2515
E2517

Carbon
C

0.18-0.23
0.28-0.33
(.33-0.38
0.38-0.43

0.15-0.20
0.28-0.33
0.38-0.43
0.43-0.48
0.09-0.14
0.12-0.17
0.15-0.20

Manganese
Steels

Manganese Nizkel

Mn N
1.60-1.90 ...
160180 ...
1.60-1.80 ...
1.60-1.80 ...
Nicke! Stesls

0.40-0.60 3.25-3.75
(.60-0.80 3.25-3.75
0.70-0.80 3.25-3.75
G.70-0.80 3.25-3.75
0.45-0.60 4.15-5.25
0.40-0.60 4.75-5.25
0.45-0.60 4 75-5,25
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Chromium
Ccr

Phos.
P {Max.}

0.040
0.40
0.40
0.40

0.040
0.040
0.040

.0.040

0.025
0.40
0.025

Sulphur
g (Max,!

0.040
0.40
0.40
0.40

0.040
0.040
0.040
0.040
0.025
0.40

0.025



3115
3120
3130
3135
3140
3141
3145
3150
3310
3516

3115
3120
3130
35
3140
An
3145
3150
£3310
E3316

0.13-0.18
0.17-0.22
0.28-0.33
0.33-0.38
0.38-0.43
0.28-0.43
(0.43-0.48
0.48-0.53
0.08-0.13
0.14-0.19

* American and Steel institute

Nickel-Chromium Steels

0.40-0.6D
0.60-0.80
0.60-0.80
0.60-0.82
0.70-0.%
0.70-0.90
0.70-0.9)
0.70-0.90
0.45-0.60
0.45-0.60
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1.10-1.40
1.10-1.40
1.10-1.40
1.10-1.40
1.10-1.40
1.10-1.40
1.10-1.40
1.10-1.40
3.25-3.75
3.25-3.75

0.85-0.75
0.55-0.75
0.55-0.75
0.55-0.75
0.55-0.75
0.70-0.90
0.70-0.90
0.70-0.90
1.40-1.75
1.40-1.75

0.040
0.040
0.040
0.040
2.040
2.040
0.040
3.040
3.025
0.025

0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.025
0.025



Molybdenum Steels

SAE A5 Carbon Manganesa Micke! Chromium Moly.
No. No. C Mn Mi Cr Mo
a7 a7 0.15-0.20 070090 ... 0.20-0.30
4023 4023 0.20-0.25 076080 ... Ll 0.20-0.20
4024 4024 0.2G-0.25 0.7¢-090 ... L. 0.20-0.20
4027 4027 0.25-0.30 0.7¢.090 ... . 0.20-0.30
4028 4023 0.25-0.30 0.7¢-080 ... . 0.20-0.30
4032 4032 0.30-0.35 0.7C-0.90 e 0.20-0.20
4037 4037 0.35-0.90 0.7¢-090 ... .. 0.20-0.320
4042 4042 0.40-0.45 0.7¢-090 ... Ll 0.20-0.30
4047 4047 .45-0.50 0.7¢-:090 ... .. 0.20-0.30
4053 4053 0.50-0.56 075100 ... 0.20-0.30
4063 4063 0.60-0.67 0.75-1.00 ... 0.20-0.30
4068 4083 0.63-0.70 075100 ... L 0.20-0.20
M9 L 0.17-022 0.70-090 ... 0.40-0.60 0.20-0.30
4128 ... 0.23-0.28 0.70-090 ... 0.40-0.60 0.20-0.30
4130 4130 0.28-0.33 0.40-0.60 ... 0.80-1.10 0.15-0.25
4137 137 0.35-0.40 0.70-090 ... 0.80-1.10 0.15-0.25
4140 4142 0.38-0.43 0.751.00 ... (.80-1.10 0.15-0.25
4145 4145 0.43-0.48 0.751.00 ... 0.80-1.10 0.15-0.25
4150 4150 0.48-0.53 075100 ... 0.80-1.10 0.15-0.25
an7 4317 0.15-0.20 0.45-0.65 1.65-2.00 0.40-0.60 0.20-0.30
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SAL
Mo

4320
4340
4603
4615
4617
4620
X4620
4621
48640
4812
4815
4817
4820

A S
Na.

4320
4340
4608
4615

4620
4621
4640
4812
4815

4817
4820

Carbon
C

0.17-0.22
0.38-0.43
0.06-0.11
0.13-0.18
0.15-0.20
0.17-0.22
0.18-0.23
0.18-0.23
0.38-0.43
0.10-0.15
0.13-0.18
0.15-90.20
0.18-0.23

Manganese
W

(.45-0 85
0.60-0.80
0.25-0.45
1.45-0.65
0.¢45-0.65
0.45-0.65
0.50-0.70
0.70-0.90
0.60-0.80
0.40-0.60
0.40-0.60
0.40-0.60
0.50-0.70
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Nickei
Nt

1.65-2.00
1.65-2.00
1.40-1.75
1.65-2.00
1.65-2.00
1.65-2.00
1.65-2.00
1.65-2.00
1.65-2.00
3.25-2.75
3.25-3.75
3.25-3.75
3.25-3.7%

Chromium
Cr

0.40-0.60
0.70-0.90

Moly.
Mo

0.20-0.30
0.20-0.30
0.15-0.25
0.20-0.30
0.20-0.30
0.20-0.30
0.20-0.30
0.20-6.30
0.20-0.30
0.20-0.30
(.20-0.30
0.20-0.30

020-030



Application
Adapters
Agricultural steel

W o

Alrcraft forgings
Axles, front or rear

" £ "

Axle shafis

Ball-bearing races

Balls tor ball bearings

Body stock for cars
Bolts, anchor

Bolts and screws
Bolts, cold-headed
Bolts, connecting rod
Bolts, heat-treated

General Applications of SAE Steels

SAE No.

1145
1070
1080
4140
1040
4140

1045
2340
2345
3135
3140
314
4063
4340

52100
52100
rimmed"
1040
1035
4042
3130
2330

130

Application
Bolts, heavy-duty
Bolts, steering-arm
Chain pins, transmission

" "
o o ”

Chains, transmissions

C utch disks

" "

Clutch Springs

Coil springs
Coig-headed balts
Cold-headed steel
Cold-heading wire or rod
Coid-rolled steel
Connecting rods

Connecting-rod bolts
Corrosion resisting

SAE No.
4815
4820
3130
4320
4815
4820
3135
3140
1060
1070
1085
1060
4063
4042

30905
rimmed*
1035
1070
1040
3t4t
3130
51710
30805



Apptication
Covers, transmission
Crankshafts

"

Brake ievers
Bumper bars
Cams, free-wheeling

Ly ¥ L

Camshafts

"

Carburized parts

2
a 3 & 3

z
L

SAE No.
rimmed*
1045
1145
3135

3140
1030

1040
1085
4615
4620
1020
1040
1020
1022
1024
1320
2317
2515
3310
3115
3120
4023
4032
1117
1118

131

Application

Forgings, heat-treated
Forgings, high-duty
Forgings, small or medium
Fargings, large
Free-cutting carbon steel

L Ll

Free-cutting chra.-ni. steel
Free-cutting mang. steet
Crankshafts

Crankshafts, Diesel engine
Cushion springs

Cutlery, stainlaess

Cylinder studs
Deep-drawing steal

Differential gears
Disks, clutch

Ductils steel
Fan blades
Fatigue resisting

Fender stock for cars
Forgings, alrcraft

SAE No.
6150
6150
1035
1036
11N
1113

30615
1132
34
4340
1060

51335
330

rimmed"*

30905

4023
1070
1060

1020
43
4640
rimmed*
4140



Apptication
Forgings, carbon-steel

" " e

Forgings, heat-treated

Key Stock

L.eaf springs

i

Levers, brake

Levers, gear shift
Free-cutting mang. steel
Gears, carburized

SAE No.
1040
1045
3240
5140
1030
2330
3130
1085
9260
1030
1040
1030
1137
1320
2317
315
3120
3o
4118
4125
4320
£615
4620
4815
4820

132

Application
Gears, heat-treated
Gears, car and truck

L N ] "

Gaars, cyanide-hardening
Gears, differantial
Gears, high-duty

Gears, vil-hardening

" r "

Gears, ring

r 13

¥

Levers, heat-treated
Lock-washers
Mower Knives
Mower scetions
Musgic wires

Nuts

Nuts, heat-treated
Qil-pans, automohile

SAE No.
2345
4027
4032

5140
40223
4640
6150

N
J150
4340
5150

10456
3115
3120
4119

2330
1060
1085
1070
1085
3130
2330
rimmed*



Apphcation
Pinions, carburized

Piston-pins
Plow Beams
Plow disks

Plow shares
Propeller shafts

N "

Races, ball-bearing
Ring gears

" o

Rings, snap

Rivets

Rod and wire

Rod, cold-heading
Roller bearings
Gears, transmission

LJ by
" "

Gears, truck and bus

SAE No
A5
3120
4320
3t15
3120
1070
1080
1080
2340
2345
4140

52100
3115
3120
4119
1060

rimmad*
kitled*
1035
4815
3115
3120
4119
a3o
4320
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Application
Goar shift levers
Harrow disks

Hay-rake testh
Shalts, cyanide-hardening
Shafts, heavy-duty

L L L]

Shafts, oll-hardening .
Shafts. propaller

L "

Shafts, transmission
Sheetsand strips
Snap rings

Spline shafts

N
[ "
L L]

" L]

Rollers far bearings
Screws and bolts

SAE No.
1030
1080
1095

1095
5140
4340
6150
4615
4620

5150
2340
2345
4140

4140
rimmead"
1060
1045
1320
2340
2345
a1s
52100
1035



Application

Screw stock, Bessemner

" r "

" " L

Screw stock, apen hearth
Screws, heat-treated
Seat springs

Shafts, axle

Steel, cold-heading

Steel, frea-cutting carbon

M " " ”»

Steel, free-cutting chro.-ni.

Steel, free-cutting mang.

" I

Steel, minimum distortion

] " "

Steel, soft ductile
Steering arms
Steering-arm baolts
Steering knuckles
Steering-knuckle pins

" ]

Studs

u

SAE No.

1111
1112
1113
115
2330
1095
1045
30905
LRARR D
1113
ace15
1132
0000
4615
4620
4640
30905
4042
3130
N4
4815
4820
1040
1111
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Application

Spline shafts

1] I
] £

" ”

Spring clips
Springs, coil

] ”

Springs, clutch
Springs, cushion
Springs, leaf

Springs, hard-drawn coiled
Springs, oil-hardening
Springs, oil-tempered wire
Springs, seat

Springs, valve

Spring wire

Spring wire, hard-drawn
Spring wire, oil-tempered

SAE No

3120
3135
3140
4023
1060
1095
4063
6150
1060
1060
1085
1095
4063
4068
9260
€150
1066
5150
1066
1095
1060
1045
1055
10585



Apptication

Stainless irons
Steel, cold-rolled
Studs, coid-headed
Studs, cylinder
Studs, heat-treated
$tuds, heavy-duty
Tacks

Thrust washers
Thrust washers, oil-hardened
Transmission shafis
Tubing

Tubing, front axle
Tubing, seamiess

SAE No.

51210
51710
1070
4042
3130
2330
4815
4820

rimmed"

1060
5150
4140
1040
4140
1030

Application

Tubing, welded
Universal joints
Valve springs
Washers, lock
Welded structures
Wire end rod

Wire, cold-heading -

L " L}

Wire, hard-drawn spring
Wire, music

Wire, oil-tempered spring
Wrist-pins, automobile
Yokes

* The rimmed and killed sieels listed ara in the SAE 10(8. 1010. and 1015 group.

SAE N

1020
1145
1060
1060
30705
killed*
rimmec”
1035
1045
1055
1085
1055
1020
1145



WARNING

It is against the law to manufacture a firearm without an
appropriate license from the federal government.

It is also illegal to own or possess a full automatic weapon
except those that are registered with the Alcohcl, Tobacco,
and Firearms Division of the United States Treasury
Department and until a tax is paid on the weapon.

There are also state and local laws limiting or prohibiting
the possession of these weapons In many areas.

Severe penalties are prescribed for viclations of these laws.

Be warned!
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