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Introduction

TheROGUB is a firearnthat was designed witkhe intent to close the gap between traditional DIY
printed guns and factory made produmh guns. It uses a bolt that appedosbe milled witha CNC
machine but in reality its made with a handheld electric drill and a serieprafted JIGsThe JIGs

are designedo limit the probability of mistakes user errorand theneed for the builder to have any
skillin metalworking. Because of thise ROGH9 bolt is very easy to make.

The ROGUR uses zero firearms parts except for the magazine spring, eninegyis DIY or off the
shelf parts. It has a proper extractor, ejector and firing pin. It uggegressiveecoilspringsystem
that enables it tchave a relatively light bolt while still having extremely smoottrecoil impulse and
low rate of fire.lt also hasan Anti Bolt Bounce systernd an Out Of Battery safety mechanism.

It hasa threepositionquick-deploytelescoping butt stockan anti-unscrewcharging handlend all
pins in the gun aranti-walk pins It has three i threaded rods that goesghrough the entireupper
assemblyclamping the whole gun together for increased durability.

It has a close to indestructible mounting solution for mounting the lower receiver to the upper
assemblyThe barrel uses an antbtation system that prevents thbarrel from rotating when
installing and removing a suppressor.

The ROGUR uses an updated printed FGC (fire control group) which has been significantly beefed
up and strengthened, it is very durable for being a printed FCG and it has a surprisingtigigh
pull.

The ROGUR is designed to be equipped with a portadd threadedb.4inch(137mm) barrel and an
integral telescopic reflex suppressor that is specifically designed to reduce 124gr supersonic ammo to
subsonic velocity without sacrificing balics too much and with no negative effects on accuracy.

It can also be built with two different special versionstu printed FTN3 suppressor. Thesgsiors
of the FTN3 aritegral suppressor available in two different lengtfitie long version usea 112mm
long barrel and the short version uses a 102mm long barrel, both barrefmsed and
non-threaded.

The ported barrel uses fifteen 2.3mm(2.5mm optionally) ports that are located within the rifling
grooves approximately two inches after the amger and reduces the velocity with about-800FPS
which is enough to get 124qgr bullets reliably down to subsonic speeds.

This is a lot different frorthe MP5SHor examplewhich is massively over ported, too close to the
chamber and will reduce the velogiwith over 200FPS.

The ROGUE can also be built without the integral suppses using a noiported barrel.There is a
Kurtz version and a Super K version of the RO&UEe Kurtz uses a 102mm long barrel and the
Super K uses a 74mm long barrel, bo#inrbls are norported and northreaded.



All barrels ardully DIY and the ports are drilled using a special JIG that times the ports to the rifling
to keep the accuracy the same a nonported barrel.Both the V2V2.1and V3 ECMx19mm

barrels are compigble with the ROGUER. FGE barrels with norremovable shaft collars are not
compatible.The tools and instructions for making the differdrarrels and theSD integral

suppressor arelescribed separately in the V3 ECM Tutamiadilable in theeCM_v3.6419x19mm

folder.

There are five different barrel retainers for tROGU depending on which version you want to
build. The available barrel retainers are:

The SD barrel retainetUses a 137mmorted/threaded barrel and aolventtrap suppressor.
ThelongFTN3 retainer Uses a 112mrported/ non-threaded barrel and théong FTNIORE

The Short FTN3 retaineldses a 102mm portedbn-threaded barrel and the short FTN3 CORE.
The Kurtz retainerUses a 102mm standatzhrrel.

TheSuper K retainerUses &4mm standard barrel

Be careful not to put your hand close teetmuzzle or charging handle, irecommended to grip the
Super K version of the Rog@éby the magzinewell and not by the hand guard

There are two versions of the upper receiver, tliE.ECT and the SEMI version. The SEEEDBIN of
the upperreceiveris only compatiblavith the SELECT lower receivdre SEMVersion of theupper
receiver is only compatible with the SEMI and AR15 version of the lower receiver. Bolts ttieg has
2mm autosear/OOB trip pin installedre not compatible with the SEMI version of the upper receiver

There are three different versions of the lower receiver available. The SELECT, the SEMI and the AR15
version.The SELECT versafrthe lower receivehas a thee position selector with three different

modes, SAFE, FIRE and Rub&es 3mm diameter FCG pins and a printed select fire ATSS.

version uses the SELECT hammer, SELECT disconnectors8EtteCand the OOB lever.

The SEMI versianf the lower eceiverhas a two position selector with two different modes, SAFE
and FIRBt uses 3mm diameter FCG pins and a prirgechi autoFCGThis version uses the SEMI
hammer, SEMI disconnector, SEMI selector but it is not tiss@OB leveand does not havéhe
third hole in the lower receiver needed to install the OOB lelfgrou build this version yoshould
not drill the 2mm hole orhe right side of the bolt

The AR1¥ersion has &awo position selector with two different modes, SAFE &iREt uses4mm
diameter FCG pins and a meTGThis version uses a standard milspec ARIéEctor, selector
spring, selector detent andhaM4x10mm set screw to retain the selector detent and spring.

The AR1¥yersion of the lower receiver usa standardmilspec R15 FC@r casstte style drop in

trigger. The AR1%ersion needs a custo®mR15bolt with a hammer reset lug welded onto the

bottom of the bolt.This is because a standard milspec AR15 hammer is too short to be fully reset by
the bolt unless material is @eéd to the underside of the bolt. Bthammer resetug is maddrom a

piece of &3mmflat steel barthat isfiled to shape and theplug welded through two holeis the lug

onto the bolt with a MIGvelder. The lug can also be made by filing a bigger pidserap steel to

the correct sizel.ook atpicture below or athe CAfile for more details on thé&R15bolt.

The AR15 version does not ube OOB lever and does not have the third hole in the lower receiver
needed to install the OOB leveéf.you buit this version you should not drill the 2mm hole in the
right side of the bolt.



Here is the AR15 bolt, the hammer reset lug is
33mm Ing, 6nm wide and 3mm tall. It is slanted il
the front so it does not catch on the hammer and
rounded on the back so itdes smoother over the
hammer.

The lug is welded to the bolt afténe bolt slots and
the ejector slot are cut. The lugptug welded
through the two holewith aMIGwelder. The Lug
needs to be smooth in order to run reliably over tt
KI'YYSNE didedxdpolishitd 2 2

ROGUB FTN3 Shosersion
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Massive thanks to Cskejarfrecognizing electro chemical machining as a way to ridKefled
barrels long before 3D printing was a thing for the common man, and to Jeffrod and Ivan the Troll for
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SAFETY ADVISORY

NEVER FIRE TREBGUB WITHOUT THE SUPPRE@fyw use the ported barrel)
NEVER LEAVE OR CARRROBEH®R COCKE(@nless it has a metal fiontrol group)

When firing youROGUB always take proper safety precautions! Wear safety glasses, hearing
protection, and keep your hands away from the ejection port and muzzle.

Neveruse damaged or defective ammo. Always inspect your ammo beforentpédnto your
ROGUB.

TheROGUB is a safe and reliable firearm only when made properly with the specifications and
instructions that are detailed in this guide.

Do not use out of spec components and materials in WOGUB. To eliminate potentialssues
right from the beginning, thoroughly read this guide multiple times and buil(RO&SUB as
describeddo not change specificatiors divert from the instructions.
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Technical specifications

ROGU®

Type: PCGSemi auto/Safpor SMGSemiAuto/Safe/Full autd

Designes. Advanced.Payment aridhmortalRevolt

DesignedNovember2023 to August 2024

Bolt mass: 582 grams

Weight(unloaded)2.0 to2.3kg

Length Super k 304mm,Kurtz- 332mm,Short FTN3456mm, Long FTN3196mm SD- 530mm
Barrel length: 74mm, 108m, 112mm or 13ihm

Caliber: 9x19mm LUGER

Action:Hammer fired, ©sed bolt Direct blowback

Feed system20rd, 25rd printed boxmagazine o83rd OEM Gock magazine.



ROGUB SD cut view
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3D printing

If you have never used a dWinter before refer to appropriate guides for beginners that include
recommendations on what 3D printer to buy and further relevant information:

- https://www.youtube.com/watch?v=JTNG|tB5mgk

- https://www.enblocpress.com/quide/

- https://ctripew.com/the-completegetting-started-guide/

Once you havéigured out how to print basic things that you can download from sites like
thingiverse.com you can go aheadith the ROGUR build

The next pages contain the general suggested setfmrggour printed parts. You can deviate from
these settings based on your gibinter model, type offilament and general experience with 3D
printing.

These settings were optimizddr the Creality Ender i combination with the use of the Cura slicer
programand Polymaker PLA Pro or PLA+ filamEheROGUB was designed to be printed in PLA
Printing it in a material other than this could result in an unreliable, fragile or unsafe firdéwen.
ROGUB is not suited to be printed in any type of nylavhen nylon absorbs water it gets soft and
the threaded rods causes the entire upper assembly to bend.

ASA has shown to be an excellent material for the RG&GIIE it is much harder to print compared
to PLA+ and requires a 65C heated print chamber anthgthé STLs t400.35%.

Suggested print settings

Use these settings for best durability, fit and visual appearance.

Do not use too rany walls, infill whemprinted correctlywill always be stronger than walls and using
too many walls will cause theipt to be slightly off dimensionally and parts will not fit.

Four walls argerfect as it will allow fohighamounts of infill without the risk of the infill showg
through the outside wall.

Print at 220Cnozzle temperatureUse 55C build plate temperati for the first layer and 50C for the
rest of the print. Printing with a too hot build plate will soften the base of the print and allow it to
flex, warp and even sag slightly from its own weight as the firstdgers can compress over time.

To get thebest adhesion on the build plate, mix 30% PVA based white wood glue with 70% water and
apply it to the 30Gemperaturebed, use aiece of a sponge and rub the mix on the build plate. It
mightfirst act like water on wax, forming droplets but after rubgiit in for a while it will start to

cover the bed. Wipe off the excess and let it dry then apply one more coat.

You have to let the bed cool completely before attempting to remove the phiata the build plate.
Especially if you use a glass build platherwise you mayip chunksof glass from the plate

Use a stove cleaning razor scraper to remove the prints fronglidmes plateand BE CAREFULL not to
cut yourself!

If you use a brim make sure to lift the brim all around the print to release the vacunder the brim
before trying to remove the print.

The included print removing tool that came with your printer will not work with this adhesion
methodwhen using a glass build plate

Always save the slicedapde to the computer first and then copy it the SD card. Never save it
directly to the SD card from CURA as there is a risk that-toelg gets corrupted


https://www.youtube.com/watch?v=JTN6jtB5mqk
https://www.enblocpress.com/guide/
https://ctrlpew.com/the-complete-getting-started-guide/
http://www.thingiverse.com/

These settings are the recommendgeneralsettings for CURA on a stock ender 3 but most of the

settings should work fomost printers.

If yousuffer from weird clogs or under extrusion first check if your extruder arm is craitkeid,
intact then check out the imagéurther downdescribing the @ality hotend spring MOD and enjoy

clog free printing.

All STliiles are correctly orientetly default, do not change the orientation of the parts.

Enable ALL settings in CURA, Expert mode!

Layer height 0.16mm

Initial layer height 0.2mm

Line width- 0.4mm

Wall line count 4

Outer wall wipe distance0.4mm
Optimize wall printing orde¢ YES
Print thin walls- YES

Z seam alignmeng sharpest corner
Seam corner preferencesmart hiding
Top surface skin layer$

Top layers 2

Bottom layers; 2

Top/bottom pattern- lines
Top/bottom line directions [ ]

Infill densityc¢ 100%

Infill patternc lines

Connect infill lines YES

Infill line directions [45,90,135,180]
Infill overlap percentage25%

Infill overlap- 0.1mm

Printing temperature; 220C

Build plate temp 50C

Initial build plate temp 55C

Flow- 100%(may need tuning)
Support flow- 94%

Print speed Walls40mm/s

Print speed top/bottom 40mm
Print speed infilt 40mm/s

Print speed Initial 20mm/s

Print speed Supports50mm/s
Travel speed 150 to 200mm/s
Enable print cooling FanYES

Fan speed, 80to 100% (may need tuning)
MAX fanspeedg 100%

Initial fan speed 0%

Support overhang angle65 degrees
Support density 15%

Support pattern zig zag

Connect support zig zag¥ES
Support brim- YES

Support brim width 3mm

Support Z distance0.16mm

Support x/y distance0.5mm

Support interface- DISABLED!!!

Fan speed overrideYES

Support skin fan speedL00%

Nr of slower layers 1

Enable Acceleratiog YES

Print accelerationr 300mm/s

Travel acceleration1000mm/ s
Enable Jerk YESSet Print Jerk to 8)
Enable retraction YES

Retract at layer changeYES
Retraction amount 5mm (may need tuning)
Retraction speed45mm/s
Retraction MIN travel 1.5mm

Z-hop when retracted; DISABLE!!!

Do na deviate from the general settings listed above usléss required for your spefic printer or
the part specifigrint settings below tells you differently.

Only print one big part at a time, printing multiple big parts simultaneously significantly decreases
the durabilityof the part and increases the risk of warping due to codlingetween layers.

!



Part Specific print settings

Use no supports and skirt:

JIG nr 1, JIG nr 2, JIG ndl& nr 4, JIG bolt bar cutteiG spring winder, JIG firing pin, JIG extractg
End mill depth spacer, Foregrip, CH knob inner/outer, Stockselatton, Sights, Suppressor
baclcap tool, Suppressor tube drill JIG, Suppressor baffle drill JIG, Magazine locking plate, Ma
bar and Mag release button (Print three mag release buttons at once to prevent overheating).

Use no supports, 5 walls, 1%3flow, brim and Zeam: user specified/back left:
Magazine housing.

Use supports to build plate only and skirt:
JIG worm gear reducer, JIG nr 6, JIG ejector, JIG bolt slot cutter, JIG ejector slot cutteguapdissh
Collar spacer, FTN3 erap, Stok, Butt pad and Suppressor baelp.

Use supports to build plate only, 25% support density and skirt:
Feedramp, Stock leg drill JIG, Magazine base plate, Magazine follower and Barrel retainer (Ku
Super K barrel retainers may need 55 degrees sugpa@thang angle).

Use supports everywhere and skirt:
JIG nr 5, Headspacing JIG Badlcap.

Use supports everywhere, 30mm/s print speed, 25% support density, 104% flow and skirt:
Trigger, Hammer, Disconnector, OOB lever and Selector (Print two selgoboice to prevent
overheating).

Use supports to build plate only, 8 walls, 45 degrees support overhang angle, 10% support de
104% flow and brim:

FTN3 CORE.

Lower receiver Use supports everywher®5 degree support overhang angland a 4mm Lm.
Place support blockers in thieont and rear mounting pin holes and in the ejector screw lade
shown in the picture belowlheseholes are blind holes gbere isno way to get the supports out.
You firstneed toscale the support blockers to reaalhthe way tothe bottom of the hole.

Scaling iX:50% Y:320%and Z:50%for the front holes, X: 60%, Y: 290% and Z: 60% for the ejector
screw hole and X: 50%, Y: 130% and Z: 50% for the rear Afikysyou have scaled the blockers you

need to rotatethem in line with the holes and then move them so they protrijwt slightly out of
the lower.




/ £ Upper receiver Use supports to build platenly, 25%
- support density andkirt. Placea support blockepn

\(’ the rear mounting lugs shown irthe pictureto the
left.

The upper has a builh support arc in the ejection
port which is supposed to be removed after printing

The image below illustrates ther€ality hotend spring mod. On ammodified hotend the PTFE tube

is a single piece of tube that igld tight against the back of the nozzle by the PTFE coupler.

Over time the end of the original PTFE tube will deform and degrade due to heat from the nozzle and
alsothe O 2 dzLJgrif dwiha PTFE tube will weaken due to the coupler teeth slowly weadnmd

the PTFE tube.

This will cause the PTFE tube to slip in the coupler andrggaist slightly, develomg a gagbetween

the nozzé and the end of the PTFE tulidne gap will fill up witmolten plastic which gebaked and
harders. The crusty, baked ardirnt plastic in the gap will increase the drag on the extruding plastic,
slowly reducing the flow and eventually completely blocking the nozzle.

The spring mod works by splitting the PTFE tube into two pieces. The upper PTFE piece is held by the
PTFE agpler against an m3 washer directly below the coupler while the lower piece of the PTFE tube

is actively and constantly pushed against the back of the nozzle by a compression spring. The spring is
compressedetween the m3 washer and thep of the lower PTFE tube.

PTFE to extruder, does not
have to be capricorn.

large M3 washer.
9mm OD/3.2mm ID

Bic lighter button spring.
JlOmm compressed length®
S
Back of the nozzle have —m— p—
to contact the heatbrake. s b
21mm Capricorn PTFE.

NO gap here! .
Has to be Capricorn.

N

G)\ This end of PTFE has to be

e

Shoulder of the nozzle can cut absolutly straight.
not touch the heatblock.
There has to be a gap here.

|!



Calibrating dimensional accuracy

Sometimes the printe&® dimensional accuracy is
not correct and a 20x20mm calibration cuise
no goodenoughfor fixing it.You need a much
bigger calibration modedhich is why | designed
this 200mm XYZ medl

Usually with PLA there is no need to calibrate t
other materials like ABS and ASA will neetlig
to shrinkageof the material when it cools.

a8 GKS aSdaiday3a OrttSs
O2YLISyaliAazyé G2 aolf
printed model measures 100m(#-0.05mnj in

all three axis, use calipers and dotmoeasure
from the elephants foot.

Removing prinsupports

Removing print supports can be a nightmare but if you use the correct technique and print settings it
is usually very @sy. If the supports are inside a hole the best way to remove it is to use a rod or
punch that igustslightly smaller than the hole and ugea punch the supportglean through the
holewith a hammer

If the support arenside a pocket or blind holéné best way to remove it is to push a flathead
screwdriver down the middle of the support structure all the way to the bottom of the pocket and
then wiggle it around, usually the support releases cleanly and pulls out in one piece when you
remove the screwriver.

If the supports are inside a narrow blind hole you can ulem@ board/skirtingscrew with small

shank diameteand thread it into the middle of the supports. The torque from tightening the screw
will often break the support loose from the bottoaf the blind hole so it can be pulled out in one
piece.For supports that are fully accessible like on the FCG parts pliers can be used to grab the
support and rip it off cleanly, flathead micro screwdrivers are also good for getting in under the
supportsand prying them loose.

On the lower receiver yohiave what | call interlocking supports. That means that the main support
structure in the FCG pocket is lockeglaceby the supports inside the FCG pin holesthe selector
hole and inside the triggeguard

You first need to use a 2.5mpunchor similar to punchn all supports inthe FCG holes, then use a
3mm or 3.5mm punch to punch in the support in the rear 4mm pin hole and a 6mm or bigger punch
or rodto punch in the supporin the selector holeYou can use a scrap piece of 3x10mm flattbar
punch the supportéoosealongthe triggerguardbow.

Once these supports are no longer locking the main support structure in place you can use a flathead
screwdriver and push it through the main supportusture to the bottom of the FCG pocket and just
pry the entire support structure out in one solid piece.

|-



Bill of materials

fﬁ

250mmlengthof 30x30mm ctd drawn square mild
steel bar (enough to make three bolts).

5235, e23FEN3Bor A36 gradesteel. Low arbon steel
like 1018 wilwork too but it will be hardeto drill, tap
and machine

The IMPERIAL version uset/4€ x 1-1/4¢ steel bar.

1000mm ofL0x3mm cold drawn flat steel bgenough to make
two stocks).

Mild steel orlow carbon steel

The MPERIAL version uses 4#83/8¢ steel bar.

1000mm length of Bim diameterstainlesssteel rod

2X-1000mm length of 4mndiameterstainless steel
rod.

100mm length of Gim diameterstainless steel rod.

250mm length of 8mndiameterstainlesssteelrod.

2X-1000mm length of 1mndiameterpiano/music
wire.

(Optional)2000mm length of 1.2mrdiameter
piano/music wire

(Optional) 2@mm length of 2mndiameter
piano/music wireor a spare 2mm drill bit



2X-1000mm length of m4 threaded rod2.9 grade
or stainless

250mmlengthof M6 threaded rod, any grade will
work.

. 1X- Stainless steadapillarytube. 5mm OD4mmID
- or 4.2mm ID, length 200mm

300mm length of 10mm OD, 6mm ID steel tube
(mild or low carbon steel)

1X- Smalldiameterrecoil spring 7mm OD0.70mm wire
diameter, length 300mm.

1X- Big diameter recoil spring: 9mm O@90mm wire
diameter, length 300mm.

Therecoil springs needs to beade from goodjuality spring
steel like piano/musigvire or manganessteel (6n).

2X-BIC Clic ballpoint pen, the spring inside the pen is «
/ in half to get two firing pin springs.

1X- Slector detent spring 3mm OD, 0.4mm Wérdiameter, length 15mm.

Stainless springs are okay.




1X- Mag release spring/mm OD, mm wire diameter, length 2&m.

Stainless springs aokay.

1X- Stock button springlOmm OD, 0.8y1m wire diameter, length30mm.

Stainless springs aokay.

3X-m3x16mm socket head screw

3X-m4x20nm socket head screw

1X- m4x100mm or M4x90mm socket head screw, 12.9
grade (for the firing pin, get some extras).
1X-m5x40mm socket head screw, 12.9 grade.
1X-m5x90mm socket head screw, 12.9 grade (far t
extractor, get some extras).

2X¢ mex70mmsocket head screwl2.9 grade

q 5X- m4x25mm button hed screw

3X-m4x16mm countersuk screw

lower).

: 1X- m6x12mm cup point descrew,12.9 grade
' ﬂ w 1X- m4xénm flat point set screw (m4xl@m if you usethe AR15 FCG



8X-m4 washers, 9mm OD

2X-m6 washers, 12mm QD

_1 4X¢ DIN 988 m6 washers/shims, &g thickness.

4X¢ DIN 988 m6 washers/shims, éhn thickness.

11X- m4 nuts(regular standard nuts).
2X-m6 nuts(regular standard nuts).

3X-m4 flange nuts

3X-m6x30mm dowel nuts, 10mrmD with thethreadedhole in the
middle (get some extras).

2X-16x28x12mm shaft collar with m6 set screw.

1X-10x20x10mm shaft collar with m5 set screw.

1X-6x12x8mm shaft collar with m4 set screw.

1X- Oring 16nm IDx 2.5mmcross sectiorfused on all integrally
O O suppressed versions)

1X- O-ring 37mm IDx 1.5mm cross sectiotfonly uised on the SD
versionsuppressoy.

1X- Oring 40mm ID X2mm cioss section (only used on the FTN3
versions.



(Optional) Hardware for the printable sights.
1X- m3x28mm button had screw.
3X- m4x30mm socket head screw.
l 1X- m4x12mm set screw.
1X-m3 lock nut.
8 _ @ 3X-m4 lock nut.
@ % 2X-m3x7mm washers.

1X-L'Oréal Paris Fix & Style Nr8 Hair Mousse 200 ml bmtii¢her brand that uses the same bottle,
190mm long and 44.8mim diameter(only used for the FTN3 versions).

!.STUDI[E
.
1X- Sawzall blad@4tpi or25tpi (for

=2 BOSCH ﬂexibl?'éﬁetal E%gg the ejector, get some extrgs

8
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For G17, 22, 34, 35 1X- Glock magzine sprindrom Ali Express

or a ®@mplete OEM 33rd Glock magazine.
é' /:l SIZE: L 188x'W 2.7x H 1.7cm

) Some bicycle tires contains 1.3mm

) piano/music wire, you need approximately

/’ two meters of wire to make one extended
%} magazine spring.

/} This manual does not cover making DIY

}y magazine springs but it is possible to do <
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Polymaker PolyLite PLA PR@5mm
filament (you need two 1kg spools).

OR

L
il

4
1

Polymaker PolyLite ASA75mm.

U

Polymaker supports 3D printed guns
show them some lovback

Tools and supplies

Decent quality @ital calipers.

Bench ice.

Electric drill with chuck wrench, 220volt with variable
speed control.

If your dectric drill has a handle or fore grip, remove it
since it will create uneven pressure when drilling leading
less straight holes.




Battery drill with high and low gear.
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Bawer 20v
FOYPERMAX C LETIHIIM - ON 1.5an

Cheap demel tool knockoff with a few cutting
discs.

(Optional) Angt grinderwith a grinding
disc.

Standard sizddt metal file
with mediumdouble cut teeth

Needle file setit needs to include a 4mm diameter round file

|=



Sandpaper, 80grit regular, 320, 400 and 800grit wet & dry

2mm, 2.5mm, 3mmgmm,5mmand 6mmallen keg.

Adjustable cescent wrench

7mm and 10mmhexsocket, extension anspanner

Hacksaw with aew 24tpi metal blade.

Do nd use crappy old blades.



Flathead screw drivers, micro, small antediumsize

Needlenose pliers.

Strongwire cutters.

Snap blade knife

Safety glasses.
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Info about the 4.5mm and 5mm DIN 340TF drill

If you can you should get DIN 3@0 drillsvith item number 10110450 (4.5mm x 126mm long) and
10110500 (5mm x 132mm long) frombaand named FORMASF anequivalentpremiumquality drill
manufacturerlike Giihring These drills are longSSobalt drills witha 38 degree flute angle
specifically made for drilling deep straight holes in steel.

The DIN 344irills arelonger than standard DIIS38 drills Because of theobat content, the drills
needs to be manufactured by profile grinding instead of press and roll forming which makes the drills
much more precisandbetter for drilling straight holes.

The TF drills has a 38 degree flute angle comperdde 35 degree flute angle of a regular drill
because of this they amauch stiffer than regular drillehich also helps them make straighter haoles

The end millshould be HESHSSCOor HSSCO TiAlNdo not buy carbide end mill cutters as they
aretoo brittle and not suitable for use in the milling JIGs

Do nad buy theHSSCO drills, end millsr the drill buslings from Ali kpress, they arbad quality, off
spec and more expensive in the long radrderthem from a qualitytool supplier.

4 5mmand 5mmDIN 340THrills
with 5% cobalt.

2mm, 4mm 7mmand 10mm g$andard length
DIN 33&high qualityHSSCO (5% cobaldrills.

The HSEO drills are only used when making

D=0 =2 > = > ——————— ULy

m 3mm, 3.5mm, 4mm6mm,8mm and 11mm
standardlengthHSS dridl.

Optionally the 3mm, thm, 6mm, 8mm and

11mmHSS drills can be replaced with straight




12mm and 16mmauntersink bits.

m5 and m6 hreadingtaps.

Threading tap handle.

Pin punches 2.5mm, 3mm, 5mm and 8mm

Scrap piecesfeteel rod and allen screwdrivers wi
also work as punches for light work like removing
supports and punching out pins.

1X- DIN 844(DIN 844K3tandard length 210mm end mill with
four cutters

Cutting diameter 10mm, shaft diameter 10mm, cuttingdém
22mm and total length 72mm.



2X- DIN 844 (DIN 844K) standard length 2mm end mill witt
four cutters.

Cutting diameter 2mm, shaft diameter 6mm, cutting length
7mm and total length 5hm.

1X- DIN 844L longridm end mill with four cutters.

Cuting diameter imm, shaft diameter 10mncutting length
30mm and total length 8dm.

DIN 174rill bushings, style Alry to get the ones
made by Ockert

2X-2.0x5x9mm(medium)
2X-4.0x7x12mm (medium)
2X(4X is recommended)y.5x8x12mm (medium)

2X(6X is recommended)5.0x8x12 (medium).

1X- 6.0x10x10mm (Short).
1X-6.0x10x16mm (medium)
2X-7.0x12x16mm (medium)

3X-10.0x15x20mm (medium).

Cutting fluidfor drilling and tapping holes
(motor oil will work)




Balistol or WD-40 universal oil.

@3INVYNDINN ANy
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Silicone oil lubricant.

1SITH123dS
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Wheel bearing geaseor other type of thick
lubricating grease.

JB weldbr other brand oimetal epoxy.

World's
Strongest
Bond

J-B Weld

T

il

Flexiblegluewith a syringe applicator tip like
E6000, B7000, 8000 or similar




Recommended accessories

Cleaning kit for 9mm.

Red dot sight (some cheap Chinese copies will hold zero

I KSIF LI &5 y ko8 ights Gorel.y O S ¢




Making the bolt

Use a file to file one end of your 30x30mm
steel bar as straight gsossible.

You can use a black marker, the Cutter JIC
and a utility knife to scribe lines that can bt
used as referece lines when filing the bolt.

When you aredone the end of the ar
should look like this. If istoo far from
beingstraight it might te better to cut the
bar using the method described below.

Chamfer the edges at the end of the haaryslightly 6o more than0.2mm chamfers) and then file
1mm chamfers on the edges along the length of the bar, this makes installing and removingthe JIG
much easier.

Use a black marker to lay down a band of ink around the bolt approximately 8Conmtliie straight
end of the bar and thense calipers to scribe a mark 80.5mm from the straight end of the bar.

Slide the atter JIG onto the bar until isi
aligned with the mark you made previously

If the JIG is tight you can hold a block of
wood or steel against the end of th&zJand
drive it using a hammer.

Use a utility knife to scriba line against the
JIGaround all four sides of the bar.

Remoe the JIG from the bar by driving it back with the wooden block and hammer so it does not
shave off the ink and the line that you scrib@eund the bar previously.

E
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Mount the bar diagonally in the vice and u:
a hacksaw to cut into the corners.

Make sue you cut at the correct side of the
scribed line soqur bolt does not end up
short.

Whenyou start cutting initially it3 easiest
to hold a finger against the side of the blac
to guide it and to pull the saw backwards.
Cut only a few mm into the cornend then
repeat for the other three corners.

Once you have cut deep enough you can
start doing back and forth motions with the
saw.

Angle the saw at a shallow angle and cut
appraximately halfway across the bar.
Repeat for all corners.

Angle the saw in the opposite direction and
cut from the other corner urkthe cuts
meets in the middle.

Repeat for all corners.

You have now a straight cut around the
entire bar. Use this cut to guide the blade
and alternate between cutting straight
across thebar and cutting into the corners.

Turn the bar around in the vise as you cut
deeperuntil the bar is completely cut
through.



File the end of the bar smooth,ka care to file it straight. Isieasier if you turn the bar around in the
vice and alternatdetween mounting it straight and diagonally while you fileute a square to
measure if it$ straight.

~ oOnceits smooth and straight, wright BF fc
aoz2fid FLHOS¢E 2y GKS

This is going to be helpful for keeping tracl
of orientation when you install the various
drilling and milling JIGs on the bar.

Chamfer the top and side edges on the en
of the bar with the BF text slightly (0.2mm
chamfers) but leave the bottom edge un
chamfered.

When installing the DIN 17&ill bushngs in
the JIGs, make sure you install them
oriented as in the drawing

The end of the insert that is chamfered on
the outside should always be oriented
towards the bolt bar and the end that is
rounded on the inside should always be
oriented towards thedrill bit or end mill.

All JIGs have two bushings per drill guide hole, on some of the JIGs the bushings are installed from
each side of the JIG and in some they are both installed from the drill sideStiding the inserts

onto a small screwdrivemal using it to guide the insestnto the holesmakes it easieto install them

from the inside of the JIG

Make sure they are installed flush, you can use the boltdarive the inner insert so isiflush with
the inside of the JIG and a scrap blo€kteel and a hammepo drive the outer insert so isiflush
with the outside of the JIG.
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Install two 4.5mm bushings in JIG nr 1, you
need to install the outer bushing from the
outside and the inner bushing from the inside

Install the bolt bar insidéIG nr 1 oriented as ir
0§KS LAOGdz2NBExE y20GA0S
bolt face is used to keep track of the
orientation.

Use a 126mm long x 4.5mm ks drill bit and
drill EXACTL®mm deep into the bolt, use the
caliper depth gauge to measure thidse very
little pressure in the beginning. Do not drill toc
fast and do nbpush too hard, if the dribit
bends or bows the hole will nde straight.

Clearthe shavingswipe the drillbit cleanwith a cloth and dip itn oil frequently Always stardrilling
with the drill bit chucked far into the chugltst behind the fluted sectiarthis minimizes the flex in
the drill bit resulting in a straighter halés you drill deeper, move the drill loiit further in the
chuckbit by bit until itcannot be moved out anyfurther. Drill as deep as possible with the JIG
installed then remove the JIG and continue to drill the last bit without it.

The backside of the bolt should now look like
this.

The 4.5mm bushings can be punched out in
reverse of how you italled them but itis a bit
tricky, it s recommended to buy four 4.5mm
bushings and leave the ones in JIG nr 1 install

Install two 5mm bushings in the bottom hole of
JIG nr 2you need to install the outer bushing
from the outside and the innerushing from the
inside.

Install JIG nr @riented as in the pictureUse a
132mm long »6mm hssco drill bit and drill
61mm deep into the bolt, use the dpér depth
gauge to measure the depth




The bolt face sidef the bolt should now look
like this.

The5mm bushings can be punched out in
reverse of how you installed them butig a bit
tricky, it is recommended to buy sbmm
bushing and leave the ones in JIG nr 2
installed.

Install two 2mm bushings in JIG nny@ucan
installboth bushing from the outsidemake
sure the inner bushing is fully seated in the JI
before installing the outer bushing

Install JIG nr 8riented as in thepicture. Use a
standard length e&hm hssco drillbit and drill
through the bolt face.

The 2mm bushings can bemoved easily by
punching them through the JIG from the
outside.

The bolt face side of the bolt should now look like thisld the bolt face up against a light source
while looking through the hole in the back of the bolt and make sure that the 2menihahe bolt
face is relatively centered with the 4.5mm hole.
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Use the calipers to measure the thickness of phi@ted end mill spacer that is approximately 3mm
thick. Place the spacer on a piece of 80 grit sandpaper and sand it on both sides ivdthea ¢
motion until its 2.95mm thick.

Install two 10mm bushings in JIG nr 4, you need to install both bushings from the outside. The
bushings careasilybe removed by punching thethroughthe JIGrom the outside

Install the bolt bar into JIG nr 4 anebke sure iis oriented correctly anéllly seatedn the JIG.
Insert the 10mm end mill in the JIG and make sure it touches the bolt face, then plaméntieel
spacer on the end mill sfteand push it against the JIG.

Place the 10mm shatft collar on tlead mill shafiandalign the setscrew 90 degrees to the end mill
mounting notch so it does not disturbetsetscrew hold on the end mifjush on the shaft collaand
on the end mill simultaneouslyhile tightening the shaft collar set screw. The set sane@ds to be
tightenedfairly hard but @ nat strip the setscrew oallenkey asyou need to be able to remove the
shatft collarfrom the end millater.

Remove the end mill from the JIG and slide offphieted spacer, the end mill is now set to mill
2.95mm deep.

Install JIG nr driented as in the
picture. Use the 10mm end mill to mill
into the bolt face using light pressure.

Cleanthe metal shavinggrom the hole
and from the end milandapplyoil to
the end millfrequently, stop when the
shaft ollar is touching the JIG and yot
can feel that the end mill is no longer
cutting.

Use the caliper depth gauge to confirn
that the depthis between 2.95mm anc
3.00mm If it is more than 35 mm you
mightneed to file material off the bolt
face.




The bdt face side of the bolt should now look like this.

Use an angle grinder to grind down the ¢ip
the 16mm countersinlbit while spinning it in
the battery drill untilthe new flattened tip is
approximately 8mm in diametetJse the
modified countersik bitto slightly ©iamfer the
edge around the milledOmm recess.

Be very careful and apply only very light
pressure when you chamfer the edge.

The chamfer increases feeding reliability as tl
cartridge rim can slide into the recess easier.

On JIG nr Spstall two 2nm bushings, two 4mm bushings atwlo 4.5mm bushingsn the side of
the JiGandthen install two 10mm bushings on the top of the JIG. You need to install all bidisirimg
the outsideon JIG nr 5, all bushings in JIG nr 5 can be removedraping them throughhe JIG
from the outside

Install JIG nr 5 onto thieont of the bolt
oriented as irthe picture.Use a 4.5mm
standard length drill bit to drill 27mm deep
into the left side of the boltUse the caliper
depth gauge to measure the dept

Use a 2mm standard length drill bit to drill
15mm deep into theight side of the bolt, use
a piece of piano wire or similar to measure
the depth.Do not drill the 2mm hol&f you

are building the SEMI or AR15 version.

Use a /mm standard length drilbit to drill
completely through the bolfrom the right
side Becausehe 4mm drill goes through
both the extractor channel and the firing pin
channel you need to drill very carefully with
very low pressure after breaking through int
the channels so therdl bit does not bow and
wander against the curvature inside the
channels.




Therear rightside of the bolt should now look like this

Use a clamp to hold the bolt and JIG together as
the picture. By doing this you can place the JIG o
the floorand get much stronger down force when
drilling the 20mm hole. Put the JIG between your
feet to prevent the JIG from spinning.

Use a 10mm standard length drill bit to drill 10.5m
deep into the top of the bolt.

Use the caliper depth gauge to meastbhe depth
from the top of JIG column to theottom of the
10mmdiameterhole in the bolt.

Measure at the center of th@Ommdiameterhole
and when the distance measured is 50.5mm the
deepest point of thehole in the bolt will be 10.5mmnr
deep.

Use a 10mmed mill to square off the bottom of
the 10mmdiameterhole in the top of the bolt.

You can tell when you are deep enough by lookini
at the remaining dimple at the center of the hole
that the tip of the 20mm drill bit made during the
previous step.

When the dimple is approximately 2.5mm in
diameter you are deep enough.



The &ft side and top of the bolt should
now look like this.

Install one 7mm bushing in the inner
position of JIG nr 6 and one 7mm
bushing in theseparate bushing
adapter.

Instal JIGnr 6 onto thebackof the bolt
oriented as in the picturand then
instdl the bushing adapter into the
outer bushing position of the JIG.

Use a 7mm standard length drill bit to
drill L0mm deep into thereviously
drilled 4.5mm holén the back ofhe
bolt. Remove the bushing adapter.

The back of the bolt should now look
like this.




Remove JIG nr 6 from the bolt and install a
10mm bushing into the outer bushing positior
of the JIG.

Reinstall JIG nr 6 onto the back of the bolt th
same wayas before and use anm end milko
mill 12mm deepuse the caliper depth gauge
to measure the depth.

This is done to square the firing pin spring
pocket so the end of the spring rests on a flat
surface.

The 7mm bushings in JIG nc&hbe removedeasilyby punching ithrough the JIGrom the outside
throughthe 10mm bushing, after that the 20mm bushican be punched out from the insidé the
JIG The 7mm bushing in the bushing adapter can be punched out from the small end of the adapter

Remove all iserts from JIG nr 5 and install the JIG on the front of the bahted like in the picture
below. Use electrical tape tape up the shaft of the Mehreading tap until ithasa snug fit in the
4.5mm drill guide of the JIG. This ensures that the tap the threads for the charging handle
perfectly straight

Cut the threads by hand carefully using a thread tapping haatiiieplenty of oil on the tapturn the
tap half a turn at the time and then back it out slightii@akthe shavings off. Repeat thuntil you
camot go deeper dueo the JIG getting in the way.

If it seems like the tap is hard to tuat any time STOMefore the tap breaksThe tap should never
be hard to turn, it should turn with not a lot of resistance due to the charging haradéeleing
0.3mm oversizedampared to the standard MBecommendecdhole specification of 4.2mm.

Remove the tap and theremove the JIG from the boltlean out the shavings anekinsert the tap
and continue to thread the hole deepwithout the JIQuntil the threaded section of the tap is fully
inside the holeClean out the shavings frequtly.



The bolt should now look like this.

Now it is time to dill the two holes for the antbolt bounce system (ABBjhe ABBringsthe bolt
weight up +50 gramandbesides working to reduce bolt bounitealsoworks as a cyclic rate
stabilizer and rate reducer

The ABB system is optional and is not needed for the gun to function but it is worth the time as it
improves the recoil impulse and the smoothndssl increases reliability in full auto mode.

The ABBystemis super simple and consistsafe 35mmlong and one 33.5mm long, 10mm OD and
6mm ID steel tubethat slideswith 3mm and 1.5mm of play on two m6x70mm socket head screws
that are mounted in the twd\BB holes in the bolt face

The sliding tubes of the ABB acts as two independent dead blow hammers that slams into the socket
heads of the screws milliseconds after the bolt has slammed into battery. The inertia force of the
tubes counteracts on the bolvhenit tries to bounceback and forces it into batterggain.

Install two 5mm bushings isach one of the two topoles of JIG nr 2, you need to install the outer
bushing from the outside and the inner bushing from the insifigou only have two 5mm Islnings
you need to move them to the second top hole after you drilled the first hole.

Install JIG nr @riented as in the
picture. Use a 132mm long xrdn
hssco drill bit and drill 4dhm deep
into the bolt.

Use the caliper depth gauge to
measure the deth, repeat for the
second hole.
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Remove the 5mm bushings fron
JIG nr 2 and renstall the JIG on
the bolt. They can be punched
through the JIG from the outside
(this only applies to the top
bushingsdn the JIG).

Ream or drilbut the holes 12mm
deep wth the 6mmreameror
drill bit.

This is done so thenthreaded
section ofthe m6x70mmsocket
headscrewswill fit partly into
the holes.

Remove the JIG and then threa
the holes with aM6 tap as deep
as the tapcanpossiblyreach.

Just like with thecharging
handle hole that you threaded
previously you will not be able t
thread the ABB holes all the wa
to the bottom but thatis fine

and we have a solution for that
later.

Use oil and be careful, remove
shavings frequently.

The bolt should now lak like this.



Now it s time to cut the bottornrslotsin the bolt which will make the bolt able to clear the magazine
feed lips and create the cartridge pickiyfye will start by making the feed mechanism for thait
slotmilling JIG

Cut a 220mm long pie of m6 threaded rod and then chamfer both ends of the. ro

Install two m6 nuts on one end of the rod with a bitd& weldn the threadsand thentighten the
nuts hard against each other until the flats of the both nuts are aligned. This is cadiednai.

Drill out the threads on one of the m6x30mm dowel nuts with a 6.5mm drilllpjtto drill it as
straight as possible.

Cut down another m&30mmdowel nut in length sene end iSmm long and the other end is 10mm
long, countingrom the center otthe threadedhole. Donot drill out the threads on this dowel nut.
Chamfer both ends of the dowel nut

Install two m6 washers on the threaded rod, then slide on the drilled dowel nut and last thread on
the shortened dowel nut.

The feed mechanism is now dan

Now we need to make theeducer gearbox, its job is to reduce the speed of the feeding mechanism
which is driven by a battery drilPrint the parts for the gedoxreducer, itis twogearbox housing
halvesand two gearsll included in one STL file
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Cut a70mm long piecef 4mm ODstainless
rod and chamfer both ends

Fle a35mm longflat on one end of the rod
until the distance from the round side to the
flat side is 3.4mm.

Cut a 160mm long piece 8Mmm ODstainless
rod and chamfer both ends

Filea18mm long flat on one end of the rod
until the distance from the round side to the
flat side is 6.enm.

File the other end of the 8mm rod square,
make the squarasection 10mm long andith
aflat to flat distance of6.2mm.

Test fit a 10mm hex sockehdhe square sie of the 8mm shatft, if it does ndit thenfile it more.

Heat the DShaped section of the 4mm rod to around 50 or 60 degrees C andthken it fully into
the D-shaped hole in thevorm gear. Now heat the 8mm rod and press it fully inte tther gear.

Pack thegears and thgearboxhousingfull with grease to prevenfriction and heatfrom meltingthe
gearbox, daot skip this stepFollow the picture below to assemble the reducer gearbox

Insert four m4 nuts in the output half of the gdmrx housing (8mm side) and then install the 8mm
shatft. Install the worm gear with the 4mm shaft and then close up the gearbox with the other half of
the gearbox housing.

Install four m4x25mm screws and tighten them just past smiagnot over tighten the srews. The
gearbox should only be operated from the 4mm input shaftpdbturn the 8mm shatft as this can
damage the gearbox. Chuck your battery drill to the 4mm shaft and make sure the gearbox works
smoothly.The gearbox has an expected lifespan of gpt@of bolts and will eventually get heavy to
drive and then break down due to melting of the bearing surfaces, reprint the gearbox parts and use
the old hardware to build a new gearbox if needed.




Connect a 10mm ID hose to the hose fitting on the sldlimgi JIG, sometimes heating the end of the
hose slightly makes it easier to install it. The hose is for water cooling thenti@&illand also for
flushing out the shavings when ware milling the slots in the bolt.

The hose will later need to be conrted to a stabile water source like a faucet, garden hose or
similar. You will probably need an adapter fitting that fits your water supply.

Insert the boltin the slot milling JI@nd push it through the JIG a few times until it sliftegly inside
the JG. If it doeshot fit or if it is hard to slide through the JIG, heat the bolt with a hot air gun to 50
or 60 degrees C and then push it through the JIG. This should loosen up the fit and make it slide
easily.

Insert the bolt in the JIG agado it blockghe bushing pockefrom the insidethen insert the 7mm
bushing and press/punch it in until it touches the bolt. Make sure theibditilleasy to slide inside
the JIG.

If the bolt is no longer easy to slide you need to remove the bolt and punch babtkishéng slightly
with a 6mm rod or similar through the hole on the underside of the JIG and th#rseet the bolt
and more carefully punch the bushing against the bolt again.

Look into the JIG to visually to confirm that the bushing is seated all thie wa

Now install the 10 mm bushing in the H@d use a scrap piece of steel bar and a hammer to fully
seat the bushing. It should be close to being flush with the top of the bushing tower of the JIG.

The bushings can be removédm the JIQy first punchirg out the 7mm bushing inwardssing a
9mm rod or similathroughthe 10 mm buking and then you can punch out the 10mm bushing by
using a 6mm rod to punch around the edge of the buslfiiog the hole on the undersideof the JIG




Now itis time to set themilling depth of the 7mm DIN 844L end mill, we need to set the depth to
approximately2.5mm.Use the calipers to measure the thickness of phiated end nill spacer to
confirm that itisapproximately2.5mmthick. We do this just to make sure we use tb@rect spacer.

Install the bolt bar intdhe JIG again and make sure it blocks the bushing pocket completely.

Insert the Tam end mill in the JIG and ke sure ittouches the boltthen place the.5mmprinted
spacer on the end mill shaft and push it agh the JI@ushing

Place the 10mm shaft collar on the end mill shalfign the setscrew 90 degrees to the end mill
mounting notch so it does not disturb the setscrew hold on the end mill.

Push on the shaft collar and on the end mill simultaneouslyemitdihtening the shaft collar set
screw. The set screw needs to be tightened fairly hard butalatrip the setscrew oallenkey.




Remove the end mill from the JIG and slide offphieted spacer, theend mill is now set to mill
2.5mm deep.

Insert the end mill in the JIG and then insert the bodtm the hose side of the JMéth the bolt face
side first and the cartridge recepsintingup just like the picture 11 shows.

Remove the shortened dowalt from the feed mechanism and thensiert thefeed mechanism

FNRY GKS SyR 2F (KS WLD gA0K GKS atYY SyYyRYAffe¢ 0
and the jam nut side of the feed mechanism threaded rod should sit on the end of the JIG with the

GTYY YSidkté

Install the shortenedlowel nut on the m6 threaded rod on the hose end of the JIG and hold the
dowel nut so the longer side pomip, then turnthe feed mechanism threaded rod until the
shortened dowel nut is engaged in the feed track on the bottom of the JIG like pictsieoh.

The shorteed dowel nut isresponsible fopulling the bolt through the JIG and into tead mill
when you spin thegm nut on the feed mechanism.




Screw two pieces &8x45mm or 1x2inctvooden studs or similato a sturdy board or outside d&c
that the JICGcansit in-between this is just to hold the Ji&eadyduring the milling operationChuck
the 7mm end milteally hardin the corded electric drill so the chuck yagrabs the end mill above
the end mill mounting notchset the speed of thdrill to1/2 of the drill max spee¢around 1500
RPN.

Connectthe JIG hose to your water source and pump water through thewt@n the end mill is not
insertedand the bolt does not block the bushing hgieu want the water to fountain out the top
endmill hole about ®mm or 2 inchedhigh

Chuck the reducer gearbox 4mm input shaft in the battery drilliasthll the10mm hex socket onto
the square end of the 8mmutput shaft Laythe battery drill on its sidand slide the 10mm socket
over the feed mehanism jam nutBefore you start milling the bolt slots make sure the end mill does
not touch the bolt!There is an optional splash guard that snaps intodimen holes in the side ofhe

JIG that can be used to redirdbe waer spray to protect the batry drill.

Insert the7mmendmill in the JIGndspeed upthe corded drill to 150(RPM Now unthe battery
drill slowlyto feed the bolt through the JI& ou will feel the torque increase in thand holding the
corded drill when the end mill hits theoli and you will hear the RPMs decrease.

Apply only very slight down pressure on ttardeddrill with the endmill (the weight of the drill and
your hand basically) and keegsiraight andsteady. Stop just before the bolt hits the drilled out
horizontaldowel nut next to the jannut. You will hear the RPMs increase as the end mill leaves the
bolt.




Remove the corded drill with the end mill from the JIG then reverse the battery drill and run the
feeding mechanism backwards until the slvéddowel rut falls out the back of the JIRemove
the battery drill and gearbox then pull out the feeding mechanism from the JIG.

Flip the JIG around 180 degrees so the hose side is facing the battery drill and gearbox. Insert the bolt
oriented in the JIG like you dpfeviously buthis timeinsertedfrom the end of the JI@ith the
GTYY SYRYAfté¢ GSEQ

Install the feed mechanistirough the JIG from the hose end of the JIG and then install the
shortened dowel nut behind the bolt like you did previously

Connect the gedox to the feed mechanism like the picture below shows.
Now repeat the milling operatioaxactlylike you did earlier

Once you ar@lone cutting the slotsOIL the bolt really well both on the outside and inside all holes
to prevent it from rustingUsea lot of oil as all holes in the bolt will have trapped water inside.
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Now itis time to cut the ejector slot in the bolt, thegector slotis cut almost in the same way as you
cutthe bottom slots butwith a different JIG and using a 2mm end nMlake sure that the bolt does
not bind in the ejector slot milling JIG by pushiindprough the JIG a few timdie you did with the
bolt slot milling JIG earliethe bolt should movéhrough the JIGvithout a lot of friction.

First install the long 6mm dritlushingin the ejector slot cutting JIGntil it is fully seated against the
ledge in the bottom of the bushing pocket, then install the short 6mm bushing on top and use a piece
of scrap steel bar to seat it flush with the top of the bushing tower oflti

Before using the 2mm end mill you need to polish the 6mm diameter section of the end mill shaft
with 800grit sandpaper, this reduces the friction between the end mill and the bushings and reduces
the risk of the end mill seizing inside the bushings.

Now itis time to set the rilling depth of the 2mm DIN 84&&nd mill, we need to set the depth to
approximately3.7mm counting from the bottom of the bolt slolUse the calipers to measure the
thickness of theprinted end mill spacer to@nfirm that itis gpproximately 3.¥nm thick.

Installthe bolt bar into the JI@Gnd make sure it blockbe bushing pocket completely. Insert the
2mm end mill in the JIGnal make sure it touches the bottom of the bolt slot, make sure it does not
get stuck on top of the cartiige pickup rail in the middle of the bolt.

Place the 3.im printed spacer on the end mill shaft and pustagainst the JIG/bushing. Place the
6mm shaft collar on the end mill shaft, align the setscrew 90 degrees to the end mill mounting notch
so it does ot disturb the setscrew hold on the end mill.

Push on the shatft collar and on the end mill simultaneously Wigiteening the shaft collar setscrew.
The sescrew needs to be tightened fairly hard but dat strip the setscrew or allen key.

Remove the endnill from the JIG and slide off therinted spacer, the end nlils now set to mill
3.7mm deepNow connect thevater hose to the JIG
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Insert the bolt from the hose sidend of the JIG with the bolt face side first and the cartridge recess
pointing up jt likeyou did when you milled the firgtf the twobolt slot Assemble the feed
mechanism in the JIG like you did earlibe jam nut side should sitrothe end of the JIG with the
GHYY Y3V R &onie& thei gearbox to the feed mechanism ljjau dd earlier.

Install the 2mm end milh the corded drill sehe jaws of the drill chuckutts up against the shaft
collar on the 2mm end miéind tighten the chuck really hard

There is an optional splash guard tistilesoverthe JIG that can be used tedirect the water spray
to protect the battery drillinstall a 4mndiametersteel rodthrough the holes on the tex@éndof the
JIG, this rod acts as a stop that limits the travel of the bolt inside thie 3& the length of the
ejector slot.This rods also what holding the splash guard in place.

Placefour 0.5mm thick and four 0.3mm thidRIN 988m6 shimson the 2mm end milshaft the
shimslimit the cutting depth of theveryfragile 2mm end millConnect the hose to your water source
and pump wate through the JIG like you did before

Run the end mill atnaximum speed3000rpmor more)and thebattery drill as slow as possihle
Stop as soon as the bolt face hits the 4mm steel rod. Remove the drill with the end mill and reset the
feed mechanism ahbolt in the starting position.

Remove oned.5mm thick and one 0.3mm thiskim from the end mill and repeat the milling
operationagain You need to remove 0.8mm worth of shims after each milling pass and do a total of
5 passes to reach the final eject&lot depth The ejector slot is now finished.

Once you are done cutting the slots, OIL the bolt really well both on the outside and inside all holes
to prevent it from rusting. Use a lot of oil as all holes in the bolt will have trapped water inside.
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Making the extractor

Cutthe screwhead off thel2.9
gradeM5x90mmsocket headscrew

Make al.5mm deepcut with a
hacksawthe cut issSmmin from the
side of thecut off screw head

Use"half round' needle file to cut
2mm deepinto the hacksaw dy
take care to make the side facing tt
cut off screwhead straight.
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File the end of the screw 45 degre:
SO you get a sharp hook.

File the sharp point of the hook
down flatuntil the width of the
screw is 4.4mm between the flat
and the round sectio of the screw

File down theface of the screvgo it
does not interfere with thdace of
the barrellater.

From now on we will refer to the
screw as the extractor.
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Loosely clamp a piece of leather or
folded cloth in thevice so you get a
creasem theleather between the
almost closedricejaws.

Chuck the extractor in the corded
drill and then est theextractor
against the leathemi the crease.

Spin the extractor with the drill
while using a 4mmound needlefile
to make a groovepproximately
2.5mm from thehalf roundcut.

Use the round file to rmke the
groove deeper.

Stop when the grooves
approximately 1mm deepuse
calipers to measure the extractor
diameter inside the grove

It should be approximately 3mm in
diameter.

Make anoher groovethere should
be 34mm between the outside of
the two grooves
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Use a standard size flat file titef
the top of theextractorflat from the
tip to the secondgroove, repeat on
the bottom.

The extractor shoultée 3mm thick
between top and babm when you
are done

File between théwo grooves on the
hook side of theextractor, file 2mm
deep.

Repeat on the backsid# the
extractorbut file all the way from
the second groove to the tip

Sop when thethin andspringy
section is apprariately 1.5mm
thick.
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Install anm4x20mmscrewin the
extractor JIG&nd then install the
extractorin the JIG from the back.

Place dlive cartridge in the Ji@nd
seat it all the way to thaimulated
bolt face so itsnaps over the
extractor claw.

Turnthe extractor so the claw is
alignedverticallywith the cartridge
then pull back orthe extractor so
the claw touches the rim. Tighten
the m4 screw so it lockhe
extractor in place.

Use a 4mm round needle file fie
into the extractor until the atout in
the extractormatches the cutout in
the JIG.

Try to not file into the plastic JIG
itself too much.

Cut off the extractor with a hacksa
flush with the back of the JIG.

Loosen the m4 screw and then
remove the cartridge from the JIG.

Removehe extractor from the JIG
then file the back of the extractor
slightlyto clean it up.

Chamfer the back of the extractor
slightly so it fits into the bolt easier
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Place the extractor in the vice and
bend it slightlyin the direction
shown by the piatre.

Be very gentle and try not to bend |
too close to the claw section or bac
section

You want the bend to be applied to
approximately 30mm along the
middle of the thin section.

Wewill use a 4mm x 28mm
stainlesginto retain the extractor
chamfer both ends of the pin

Insert the extractor in the bolt and
drive in the retaining pin halfway.
Look straight at the bofiace and
check if the extractor claw is
alignedcorrectly.

If not remove the extractor andold
it in the vise whildgwistingthe claw
slightlywith a crescent wrench.
Install itin the boltand look again.
Repeat until the claw is aligned.

Measurethe thickness o# piece of
masking tape or electrical tapeith
the calipers, you need the tape to t
approximately 0.10mm to 05inm
thick.

Using two layers of tape might get
you the correct thickness.

Placethe tape over the case head o
alive cartridge and cut the tape
around the rimwith curved nalil
scissors
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The tape simulates the headspacin
clearance of 0.1@mto 0.15mm.

Place theapedcartridge into the
bolt face to see if the extractor
snhaps over the rim.

There should be a slight gap
between the rear face of the
extractorclaw and the rim andou
should be able to wiggle the
cartridge slightly between the
breechface and the claw.

Now we will make the firing pin.

Install two n8 screws in the firing
pin JIG and then clamp the JIG
shallowly in the vice by the front
narrow section of the JIG.

Make sure the m3 screws are not
blocking the ha through the JIG.

Inserta 12.9 graden4x90nm
socket head screw in the JIG and
then chuck the lead of the screw in
the cordeddrill.

Place the 4mmmound needlefile
against the screw anlold it against
the shoulder of thellG

Soin them4 screw wih the corded
drill while pushing the file down anc
doing back and forth motions.

Youonly need to form a small
groovein them4 screwso donot go
crazywith the file or youwill melt
the JIG
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Tighten the twom3 locking screws
on the JIG and then cuff the m4
screwwith a hacksaw and file it
flush with the JIG.

Loosen the m3 locking screws anc
remove them4 screwfrom the JIG

Loosen the drill chuck and push th
m4 screwinto the chuck fully then
tighten the chuck again so the
chuck holds then4 saew more
secure and closer to thecrew tip

Loosely clamp a piece of leather o
folded cloth in thevicelike you did
earlier for the extractor

Rest them4 screwin the crease
and spin the screwith the corded
drill while using the roundheedle
file to make the groove deeper.

Use calipers to measutbe
diameterinside the grooveit
should be 2.0mm.

Now use a flaheedlefile and file
down the sedbn of the screw in
front of the groove untiits 1.9nm
in diameter.

From now on we will refer tthe
m4 screw as the firing pin

Use the flat needle filéo round the
tip of the firing pinwithout
shortening it.

It should only be slightly rounded,
do not make it pointy or sharp.



Hold the firing pin in the vice and
use a standard size flat file file
the screw head from the allen key
side until the screw head is 3mm
wide.

Chuck the firing pim the corded
drill with the screwheadsidefacing
out.

Place the screw head in the leathe
crease and use the standard flat fil
to file down the dameter of the
screw head to mm.

Use the flat needle file to chamfer
the screw head slightly on the fron
side and a bit more on the back
side.

Install the firing pin in the JIG agair
and tighten the m3 locking screws
against the firing pin to preve it

~ from rotating in the JIG.

Make sure the firing pin is fully
seated in the JIG.



