Thank you for your purchase of this jig.  Read these instructions completely first, so that you understand the procedure flow.  If there are items that you feel need further clarification, do not hesitate to contact me:  

randy@machinegunguy.com
Also if you like the design and construction of this jig as well as appreciate the quality of these instructions, please note that in your feedback.  Don’t take this in the wrong way, but I already know that my communication and service is outstanding (I believe in the “Golden Rule”), what I am looking for is your positive feedback regarding the quality of the jig’s manufacture, its fit, as well as the quality of these instructions.
[image: image1.png]HAMMER

AUTO-SEAR

FIRE SELECT




[image: image2.png]Sideplateasacnitily !! | for toplate





[image: image3.png]Completed AR ready to be
converted to M-16 by Class Il
manufacturer only.

ALL NFA RULES APPLY





[image: image4.png]



[image: image5.png]Drill in sideplates





These pages are for you to use in your completion of your 80% AR-15 receiver (forging style).  If you have a billet-made 80%, there could be some fitting problems due to other manufacturers’ deviation from the original military specification.   Issues are primarily the over-sizing the opening of the magazine well as well as inflating the ridges around it.  If so, your modification of the jig for their use will probably be required.

Tools required:  1/8” drill bit(s), 5/32” drill bit, 17/64” drill bit, 3/8” drill bit, 7/16” drill bit, ½” drill bit, drill press, drill stop, 4mm (or 5/32") Allen wrench, vice/clamp, .001” calipers, Dremel/Rotozip and/or end-mill/milling machine with 7/16” (and/or smaller) end mills, WD-40.
First thing that needs to happen, is to measure the width of your receiver.  My jig adheres to the mil.spec. of .900" being a maximum and .885" being a minimum.  Fit your 80% unit into the left side and right side walls with the spacers located in the bottom sockets. Frequently hard anodizing adds material to the inside of the lower receiver’s (2) front and rear ¼” takedown holes.  If they done easily fit (apply a little pressure, I made them tight) gently ream each receiver hole until they fit with the 1/4" pins in their respective jig sides.  A little oil is always helpful too.  With this extruded plastic jig, you no longer need to worry about the jig walls marring / scratching the receiver.
Below are the measurements to all 80% AR holes (only Class II’s may drill the auto-sear hole-ALL NFA RULES APPLY):
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Below are two cutaway drawings showing the finished AR lower receiver internal details.  The measurements below represent the extreme variance from those above with regards to wall thickness.
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Figure 1.  AR-15 inner view of completed left side
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Figure 2.  AR-15 inner view of completed right side
After the side pieces fit together comfortably, look at the top deck of your 80% from the side.  With the exception of your buffer tube threaded area at the back of your receiver, there should be no material of your lower visible above the upper deck line (they should be even/parallel).  Use the 10-24 Allen head screw and hex nut (stored in the assembly side plate or top plate) to hold the wall plates together thru the centrally located magazine release button hole.  Leave it barely loose after the bottom and top plates are installed, it can be tightened slightly further but not too tight.  The key here is that the upper plate holds the sideplates parallel and perpendicular to the drill-in planes.  If the screw is drawn down too tight, the jig will no longer be square and the holes will have slight “toe-in” errors.  Below is a video of the old jig which had the bottom parts, but now all those features are incorporated into your top plates.
https://www.youtube.com/watch?v=hDPN-FD-FHE
Now attach the AR milling top plate with the (2) ¼” dowel pins (figure 3 below).
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FIGURE 3 (older version).
Notice the relieved/depressed outer surface area on the top of all 3 top pieces.  This is for you to be aware not to remove too much metal around the safety/fire control switch while you work.  Look at the shelf area in the top two photos (figures 1 & 2), and its relationship to the fire control pocket bottom.  We have attempted to show drilling depth with the depressed markings on the outside of the jig sidewalls on the AR side.  AR depth for the main fire control pocket is 1.253”.  Drilling depth for the AR shelf at the rear takedown pin area is .521” 

If you are starting with drilling the AR fire control pocket, get a sharp pencil and draw a border on the top of your receiver using the AR milling jig as a template (figure 3).  Remove the AR milling plate and then check the spacing of your pencil line to make sure that it is centered within the walls of your lower receiver.  If it looks even and equidistant from the walls then replace it with the AR drilling plate (figure 4), if not, find out why and re-align before proceeding.  Also be sure there is a .060 wall at the rear in front of the rear buffer tube pin hole (see figure 2).
Optimum motor speeds for the cuts are 764 divided by the diameter of bit.  Do be afraid of too much oil either.

3/8” = 2037 rpm

5/32” = 4889 rpm

1/8” = 6112 rpm

These speeds are machining standards for 7075 aluminum and are guidelines only.

The best way to use these jigs is to use a drill press and let the drill bit center itself within the bushing before you clamp or grip the jig.  That way there is never any sideways thrust to cut into the bushing walls because the bit has already found the path of least resistance (the center) by itself before vertical drilling pressure is applied.  
I also recommend ‘pecking’ at each hole which is drilling only 1/8” inwards and then raising the bit back out to allow the aluminum shavings to be exhausted outside of the working hole.  Yes that takes more time, but when you are re-cutting the waste shavings, there is a much greater risk of a ‘dangerous’ sideways force.   I also recommend either brand new or freshly re-sharpened drill bits as a further inducement for vertical instead of horizontal cutting by the bits.  If your bits are dull, downwards pressure will cause the bit to bend since it would not be cutting fully.  Too much pressure and the 1/8” bits will break.
Do not be afraid of oiling during the drilling.  Spray WD-40 is the best because it has no effect on the extruded plastic.  Yes it will make a mess, but that way you are allowing the flutes to always cut downwards, reducing their risk of slowing or halting while downward force is applied which again minimizes the risk of sideways motion which can make errors with the hole and/or damage the drill bit.

Your first drilling operation should be the top fire control pocket.  If you will note on the AR drilling top template below FIGURE 4, you will start out drilling all of the 1/8” holes and go down only about 1/8”.  After all these pilot holes have been started, then you remove the template top and then use it only as a reference.  Depth measurements given are to the drill tip.  
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FIGURE 4 older version
Now drill the rear (3) co-linear holes (perpendicular to the sides-see FIGURE 5) and the one behind them (to the rear of the fire control pocket) to a depth of 1.253” (as shown on the side templates).  All of the rest of the pilot holes in front of those also go down to 1.253” (in the trigger and hammer area also shown on the side templates).  Only the back 3 holes (closest to the buttstock area) go down to .521”.  At this point you should have drilled only 1/8” holes.  At this time you need to start becoming aware of heat build up from drilling.  Heat added to the plastic of the jigs DOES NOT MIX well.  Keep everything as cool as possible.


FIGURE 5
This video should answer any question for you as to the procedure:


WATCH THE VIDEO BEFORE YOU DRILL!  Now you are going to remove as much of the fire control pocket material as possible as shown in the above video.  Notice on the figure above, there are relief cuts made into the top surface of the template.  They are 3/8”, 7/16” and ½” in diameters.  Only on rows 2 and 4 do you make the widening cuts of 3/8” in every 1/8” pilot hole.  Watch the video above to see why.   Do not drill any other holes on rows 1, 3, and 5.  This method maximizes the removal of material and will only leave small ridges on the walls that can be filed/smoothed away.  There will be intentional overlapping of the drill cuts in these holes, but if you use a drill press and take your time, it is easily controlled, and no ‘walking’ will occur.  Leave the back (3) 1/8” co-linear holes alone because they are finished as well (look like a cross) between and in-line to the rear ¼’ socket holes.  HEAT IS A REAL ISSUE HERE; LUBRICATE TO DISSIPATE DRILLING TEMPERATURES, TAKE YOUR TIME AS WELL, SO AS NOT TO MELT THE PLASTIC SIDEPLATES!
The rear 3 holes are (1) 3/8” (drill this one first), and (2) ½” and are shallow at .521” which are for the rear takedown pin shelf area as depicted below.  Only the 7/16” (closest to the front) goes deep to the 1.253”.

The outside of the sideplates can be used as an easy depth reference.  Use either drill stops or the spindle depth stop on the drill press to keep your depth consistent.  If either stop moves, slips, or vibrates loose, it must be reset immediately.  In the rear shelf area, set it for a little over 33/64” deep (.521”) DO NOT OVER-DRILL THESE TWO AREAS!  Width of the fire control pocket should be .690” (if smaller, trigger/hammer assemblies will not fit - if larger, trigger/hammer become sloppy and if way too large, accidental discharge and/or weakness and even breakage of the outer wall.  Outer wall thicknesses should be .095” or greater.  If you require more drilling/milling templates due to wear and tear from many builds, email me.  They may be purchased separately.

The 2nd drilling operation would be the trigger holes by using a 17/64” bit using the top M-16/Trigger drilling template FIGURE 6.  You should pierce the lower wall at almost 2” down from the top plate surface.  This will allow the drill to just penetrate the fire control pocket area.  You can also reference your depth by looking at the depressed/marked areas on either side of the jig. 
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FIGURE 6
The 3rd drilling operation is the (2) 5/32” hammer/trigger pin holes on each side which are clearly marked, and only pierce the receiver cavity from each side.  Do not drill thru to the other side!  See figure 7 always add WD-40 to cool the bushings.  If they heat up they can unseat from the plastic sideplates.
DO NOT DRILL THE 1/8” autosear hole unless you are a Class II manufacturer.
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Figure 7 older version of jig
The final drilling operation would be the 3/8” safety selector holes (again just pierce either side of the outer jig walls).  Now you are ready to smooth out the interior walls, using your milling template as a guide.
For opening the trigger slot, turn the receiver over and draw a straight line connecting the outer edges of the 2 drilled holes.  Carefully use your Roto-zip or Dremel to remove the metal still attached to the bottom marked by those lines.  If you have a milling bit for your drill press you may do so, but do not push hard, drill presses are not really designed for sideways thrust the way an actual mill is.
To smooth out imperfections in the fire control pocket, you will need to use a Dremel with assorted sanding/grinding drums.  If you can get the Dremel locked or fixed in place, I have found it is much easier to use both hands to move the receiver around rather than using one hand and moving the Dremel around.   In the squared off/flat surface areas use a good file.  Your natural tendency is to smooth it out completely, but remember once your gun is assembled, you won’t see most of this, so if you reach the minimum wall thickness at any point-stop.  All that is functionally important here is a smoothed wall area about 3/8” in diameter around the each of the 3 fire control pin/safety holes.  So don’t remove so much that you have thin weakened walls on your receiver because you tried to smooth out something that you will hardly ever see.

MILLING PROCEDURE
You must use a sufficient coolant when milling, these parts are plastic!
If you are milling, use the AR milling plate as a drawing template with a pencil first and then look at whether or not your drawing appears equidistant between the walls.  If not, remedy your situation before proceeding.  If you wish to use an end mill in a drill press; remember that drill presses are not designed to take large amounts of sideways force, so always cut small and cut slow; the actual radius size of 7/16” might be too much, so use a smaller size (3/8” or ¼”).  Also remember depth of 1.253” in main pocket and .521” in rear pocket.  Always refer to the drawings (figures 1 & 2) at the beginning of this instruction or the sides of the jig for the depth of cut.  
Regarding the rear takedown area, my advice is to mill it undersized in relation to the outer walls and to hand-fit the upper to lessen it’s wobbling due to some variances between upper manufacturers.  Minimum clearance from buffer retaining pin hole to back takedown shelf wall is .060”.  Be very careful in this area as well, and do not over-enlarge rearwards.  If you wish to mill out your pocket in the M-16 shape after milling out the AR shape, that is OK; all semi parts will fit in either pocket.  The only difference there is between the two is the extra deep milling required for the auto sear and its relative motion on the left side (facing forward), which is not present in the semi-auto configuration.
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Use of the 3rd (roll pin) and 4th sideplates
Here is another must-have feature.  There are two awkward roll pins that need to be installed into the forging style AR lower (billet lowers will only need one-bolt catch).  Remove the magazine assist button on the right sideplate in the upper right corner.  The left assist sideplate will not fit until the receiver is finished.
The first is the bolt catch pin which retains the bolt catch, spring, and detent.  Normally this is a pain that usually (to the novice) will result in hammer marring to the left side of the lower receiver.  Now with this new sideplate in place, the combination of both sideplates act as a guide as well as total receiver protection which is now given to the user.
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FIGURE 8
First, place your bolt catch, detent, and spring, using the smaller dowel pin which is included to keep them aligned.  Use some tape to keep the dowel in place before you assemble the installation jig around your completed receiver.  You may use the detent pins for the bolt catch, but I would use a regular roll pin punch.  If you used the detent tools shown here, this is how it should be done.  

Place some electrical tape to hold the dowel in place as shown in this video, then place your trigger guard in place and drop in the larger dowel pin, also put some tape on the right side (forward facing away from you) of the rear trigger surface:  http://youtu.be/48GVUcV8PQg  After assembly, stand the jig on ‘its nose’, lightly lube the roll pin, and then drive the roll pin until fully seated from the rear.  This pushes the dowel out of the receiver and into the tape, replacing it with the roll pin.

Next is the pivoting trigger guard installation (not needed for billet lowers).  If you drive it wrong without this jig, you can break of one or both ears that hold the roll pin, which is not a good thing.  With the jig still assembled, put the guard in and make sure it snaps in the front hole.  Line up the rear hole and put in the dowel.  Lightly lube the roll pin and drive from the left side downwards.  During the course of driving it, you should rotate the trigger guard back and forth to be certain the pin is completely centered.  You release it from the right sideplate.  As you are driving the pin the dowel is slowly forced out.  You can look from the right side and see how you are proceeding.  After setting, open the jig and you are done.
Next is the front pivot pin installation.  Using the front pivot assist shown below in figure 9 put the empty shell over the receiver’s pivot pin holes.  Then insert the tool through everything as shown from the right leaving the small hole facing forward as shown below in figure 9.  Now insert the detent spring first, then the detent through the hole and hold them in place with the smaller pin-tipped punch.  Then turn the tool so that the hole is facing up leaving the pin and spring compressed.  Remove the smaller punch.  Now the pin and spring are compressed and retained by the cross pin shown below.
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Figure 9
Then insert the pivot pin from the left with its groove facing the detent pin (away from the front).  As you push in the pivot pin, the tool is pushed out.  You will feel a ‘snap’ and it is all done.
CLASS II users and the conversion of AR-15 to M-16:

All NFA rules apply.  You must apply your manufacturer’s marking, serial number, as well as file your Form 2 within 24 hours after completing your machinegun.  

The diagram below (FIGURE 10) is with an AR-15 receiver in the jig with the M16/trigger plate.  Note the original raised height of the fire control shelf; it is the same height as the outer walls prior to its reduction.
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FIGURE 10.
Assemble the jig around your AR receiver and screw on the top M-16 milling plate.  Always drill before milling.  The auto sear pivot hole on both wall plates is 1/8”.  Drill it halfway from each side, not all the way thru from one side!  If you use either a Roto-Zip or a Dremel be careful of depth on the right side (looking down on fire control with magazine well away from you) because you need to leave enough metal (and shelf) for the safety/fire control switch and its retaining detent assembly.  Note on the right side plate that the fire control shelf is NOT as deep as the rear shelf.  It is .479” from the top plane while the rear shelf is deeper at .521” (Figure 12).  The outside face of the right jig side plate depicts the profile of fire control shelf as well.
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Figure 11.  RIGHT SIDE VIEW OF COMPLETED M-16 FIRE CONTROL POCKET
On the left side you need to open the fire control pocket rearwards past the safety hole for the auto sear tab to freely move per the measurements on the outside of the jig wall marked M-16.  The milling template shows these curves for the rear area.  This entire left side is 1.253” in depth and there is no fire control shelf (figure 12).
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Figure 12.  LEFT SIDE VIEW OF COMPLETED M-16 FIRE CONTROL POCKET
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Operation of fire control area



Go to time mark 1:40 in above video
Timing of the bolt carrier is .11” NO FIRE, .10” FIRE.  This is done in full auto mode with a feeler gauge thru the mag well between the front face of the full auto bolt carrier and the barrel extension while the trigger is pulled and the bolt slowly hand-closed.  Do this by hand first and test it more than once.  You do not want an OUT-OF-BATTERY IGNITION; it is guaranteed to spoil the rest of the day!  If you have to adjust, file the auto-sear only, not the bolt carrier nor the hammer.  If there is an error, 99% of the time the auto sear thickness is the culprit.
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Both photos taken with lower receiver removed for clarity only.  This test must be performed with lower receiver in place and through the magazine well.
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To get a ‘later’ release from the bolt carrier (if gap greater than .11” at hammer release), file off the rear top side (closest to the buttstock) of the auto sear.  Think before you start filing, it doesn’t take much to make a mistake.

To get an ‘earlier’ release from the bolt carrier (if gap less than .08” at hammer release); file off the lower front side (closest to the hammer catch) of the auto sear.  Think before filing here as well.  Look at the cutaway below to understand.  If you file too much off you will need to get a new auto sear and start over.
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Figure 13.  Illustration of auto sear holding hammer while trigger pulled
The top of auto sear is struck from behind as the bolt returns forward and seats the next unfired round.  Note the bolt head above is in its fully twist-locked-in position (the barrel/upper receiver assembly has been removed for clarity).  As the auto sear is being pushed forward by the lower lip of the bolt carrier, it pivots on its pin and when the bolt is becoming fully seated and locked, the ‘hook’ on the hammer clears the lower edge of the auto sear and if the trigger remains depressed, it will re-fire until either the trigger is released or the magazine empties.

This variance or ‘play’ is called the timing.  For the M16 to run smoothly, it should fire just before all forward motion stops (and locks), hence the .10” setting allowance.  These will still run with settings shorter than the .10” all the way down to zero, but their cyclic rate will fall way off and they will tend to ‘sputter’ similar to a clogged/blocked gas tube.
The danger here is if the auto sear releases the hammer at greater than .11”.  That means the bolt head will not have sufficiently locked into the barrel extension at firing, which will cause immediate and extensive wear and tear to both pieces and in a relatively short time, the bolt will not lock at all and therefore come flying back at the operator’s face at ignition (catastrophic failure).  Fortunately the bolt assembly design prevents that by not exposing sufficient firing pin length to strike the round’s primer until is it in a locked position.
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Figure 14.  Filing points for changing the auto sear timing
Thunderstruck machinegun rental promotional video
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