Your credit card transaction will show a payment for this transaction to ESP (Extra Sensory Protection 913 341 8564) or 816-589-2662.   Deuteronomy 24:15
There are also other items which we sell that are not listed on our website and are paid either money order or via telephone and credit card: 

If you do not have a source, I can provide entire new complete lower M16 parts kits (3 position switch-no burst mode), plus a new complete 5.56 full auto bolt assembly as a combination for $325 shipped (does not include buttstock assembly). This combo kit is shown below.  



 

To purchase the complete bolt and lower parts kit shown above, click on the photo itself.  Contact me for current pricing.  

randy@machinegunguy.com
 

M16 internal receiver autosear alignment guide
To purchase the alignment guide shown above, click on the photo itself.  Contact me for current pricing as well.  

randy@machinegunguy.com
The portion of these instructions regarding the measurements for drilling and/or milling holes and/or slots for the AR-15 are the same for the 3 conversion kit variations that I offer, therefore the results will always be the same (as in the photo below).  The videos and pictures show the difference between the sets.  Obviously the 3 kits vary with their respective included accessories.
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Below is a video of the original version of the AR mini jig


Below is a picture of newer version of the AR mini conversion jig on a select-fire receiver:
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These sideplates are for demonstration only to show the autosear as well as the safety holes.
AR MINI PARTS
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AR MINI assembled
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Below is a video of the AR universal jig (only)


Click on the photo above
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[image: image11.png]Proper assembly around AR-15
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Differences between AR forged, AR milled, AR polymer, and AR-10 receivers solved with the AR Universal jig:
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Universal jigs assembled around the 4 main receiver types
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Top plates of AR Universal with details
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For those who already have the Easy Jig Gen 1, 2, 3, and/or 5D tactical kits and have purchased my AR universal combo setup; watch the video below:


Go to timing mark 2:50
The internal “spacer” tabs are solely used with mil.spec. forgings, the rest of the time the are not used.  They add the stability necessary for this jig to work properly on the forgings.
Jig top layout detail
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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.
 

These pages are for you to use in your conversion of your AR-15 receiver to an M-16 (patent pending).
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Tools required:  1/8” drill bit(s), .001” calipers, end-mill/milling machine with 7/16” (and/or smaller) end mills. 

 

THESE INSTRUCTIONS ARE FOR THE BOTH THE  AR-15 MINI CONVERSION JIG AS WELL AS THE  AR-10/AR-15 UNIVERSAL JIG
 

 THIS JIG IS NOT TO BE USED WHILE MILLING, IT IS USED ONLY FOR DRILLING THE AUTOSEAR HOLES.  The top plate is to be used ONLY for scribing (marking) the lower receiver.  The jig is to be removed after marking and prior to milling.
 

First thing that needs to happen, is to fit your unit into the left side and right side walls.  With this extruded plastic jig, you no longer need to worry about the jig walls marring the receiver.  Vacate the entire fire control cavity.  Then the 3/8" dowels goes into the safety selector switch hole ("trigger" points forward).  Install the top plate (milling - only or in the case of the Universal you also get the drilling).  The top plate holds the sideplates perfectly vertical.  If your receiver has had its top plane milled a bit too far out of spec., it is possible for the jig to slightly rock on the safety pivot point.  If this is the case, get a business card and place it evenly under the entire jig top.  That will make the autosear holes correct in their relationship to the safety.

If you are using a 'new' lower receiver that has not been populated with internal parts before, chances are it will be tight with regards to the dowel pins.

 DO NOT FORCE THE JIG ONTO THE RECEIVER!

Instead, gently ream by hand with a 3/8" (.375") drill bit, the safety/fire selector holes.  The blueprints call for those particular holes to be .376" after having been anodized.  The goal here is that there be just a slight bit of play so that the safety (.375" dia.) can be installed and easily rotated during use.
The dowel pins are exactly .375" and if the hole remains at .375" (or less), the pins might not be able to be inserted, much less rotated.  A drop of oil on the dowel will help as well.
 

  

Drilling tips
 

The best way to use this 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.  Also only pierce each side wall, DO NOT DRILL THROUGH TO THE OTHER SIDE! 

 

I 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 downwards, which makes the flutes try to cut into the bushing walls.  Too much pressure and the 1/8” bits will break.

 

Do not be afraid of oiling a little during the drilling/milling activities.  Spray WD-40 is the best because it has no effect on the extruded plastic.

 

 

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. 
 

 

Always drill before milling.  The auto sear pivot hole on both wall plates is 1/8”.  Drill it ¼” in 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 3).  The outside face of the right jig side plate depicts the profile of fire control shelf as well.  Mark with a scribe the shape of the top opening on your lower receiver with a scribe so that you can see it.
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AFTER MARKING THE SHAPE OF THE FIRE CONTROL POCKET ON YOUR LOWER RECEIVER, REMOVE THE JIG.
Now you are ready to start milling....but only after the jig is off.  The heat generated by the milling will warp the plastic of the jig.  Now put your jig in a 'soft jaw' vise or use 3-4 layers of duct tape on either side to hold your lower receiver in place.
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 Figure 3.  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 4).
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Figure 4.  LEFT SIDE VIEW OF COMPLETED M-16 FIRE CONTROL POCKET
 
 
 


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 above and below were 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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Direction of bolt travel when returning to battery 

 

Figure 5.  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 with the bolt design, the further back the carrier is, the less amount of firing pin that can be exposed.
In some instances, you can get an autosear that has not been trimmed (filed) where the lower tang touches the safety.  If too much metal is there the autosear will not "lean back" far enough when the bolt travels rearward.  DO NOT START any adjustments at this area, look elsewhere first, since this is the least problematic area treat it as a last resort.
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Figure 6.  Filing points for changing the auto sear timing
 
Helpful hint for 'sputtering' which is not associated with any altering of autosear timing:  https://www.m4carbine.net/archive/index.php/t-60970.html
Here is some tungsten purchase data:  https://tungstenjunction.myshopify.com/blogs/news/new-product-incoming
Lower receiver assembly instructions
 
This guide is created to help put together an AR-15 lower receiver from a stripped receiver and a lower receiver parts kit. 
 
Here is a good (though fairly long 1hr+) video of assembling your rifle (AR not M16, so there are some differences).  If you don’t understand what I am describing, this should help.
https://www.youtube.com/watch?v=p8sY5CQmlHI
 
Tools Needed:
Roll Pin Punches - to drive roll pins (3/32", 1/8", 5/32") these have a small raised projection in the face of the punch to automatically center the punch and prevent the roll pin from collapsing
Roll Pin Holders - used to hold and start roll pins... very convenient
Hammer - used to drive the roll pins
#10 Flat-Blade Screwdriver - used for A-2 stock screw and some pistol grips
Allen Key - used for some pistol grips 
Telescoping Stock Wrench - to tighten telescoping stock lock ring
 
The Parts
 
The lower receiver parts kit consists of 30 parts not counting the stock assembly, the receiver, or the pistol grip. It is a good idea to lay all your parts out on a flat, light-colored surface so that you can verify all your parts are there, and find them easily when you need them. Most parts kits come covered in oil to prevent rust; wipe all the excess oil off before assembly. Because of tight tolerances, some of these parts will be a tight fit. With the exception of the roll pins, no part should need to be hammered into place.
 
Below is a photo with the letters denoting either a part or a subgroup/assembly
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SPRINGS
Bolt Catch Spring "P"- easily confused with the disconnector spring; disconnector spring is tapered though.
Buffer Retainer Spring "Q" - second largest spring in the kit.
Disconnector Spring "H" - similar to bolt-catch spring, but identifiable because one end is wide than the other.
Hammer Spring "N"- larger of the two similar springs. 
Magazine Catch Spring "K"- this is the largest spring in the kit.
Pivot and Takedown Detent Springs "B"- two identical springs in a kit.
Selector Spring "T"- similar to the take down and pivot detent springs, but there will only be one of these.
Trigger Spring "L"- the smaller of the two similar springs.
 
PINS
Autosear "E"
Bolt Catch Roll Pin "P"- smaller of the two roll pins.
Hammer Pin "I"- same as trigger pin; can be inserted from either side.
Pivot Detent "A"- same as takedown detent; both sides usually rounded.
Pivot Pin "D"- larger of the two large pins.
Selector Detent "T"- one end is flat, the other pointed.
Takedown Detent "A"- same as pivot detent; both sides usually rounded.
Takedown Pin "C"- smaller of the two large pins.
Trigger Guard Roll Pin "O"- larger of the two roll pins.
Trigger Pin "I" - same as hammer pin; can be inserted from either side.
 
PARTS
Autosear "E"
Bolt Catch "P"
Buffer Retainer "Q"
Disconnector AR version is shortened, M16 version is longer with a tail "H"
Hammer - will have a J-pin already installed.  M16 version has a "hook-like" catch on the rear of the top "F"
Magazine Catch "K"
Magazine Catch Button - metal "K"
Pistol Grip Lock Washer "R"
Pistol Grip Screw - some are Allen-head, some use a slotted pan-head screw "R"
Selector - AR version is flat on one side only, M16 has multiple facets on it "M"
Trigger - M16 version is open in the rear to allow the disconnector tail to extend out "G"
Trigger Guard - some are metal, some plastic. Will already have a detent installed on its front end "O"
 
Assembly

The steps for assembly are presented in a sequence which has been effective. It is by no means the only correct method, as it does not make any difference on the end result if the magazine catch is installed before or after the bolt catch for instance. It is important to install the selector before the pistol grip, and a few other steps that must be performed before others. Unless you are experienced, follow the sequence presented and you will be successful.  Always work in a well-lit area, and it is helpful to work on a flat, hard surface. There are many small pins and springs, and they have a tendency to roll or fly away and disappear forever... In addition, look over the lower receiver before you begin the assembly. Many of the small holes can have debris in them from the forging process; a small drill bit, turned by hand, will clean these out nicely.
 
MAGAZINE CATCH ASSEMBLY
 
PARTS: magazine catch, magazine catch spring, magazine button “K”
 
Install magazine catch into recess on left of receiver. Install spring onto threaded portion of magazine catch from the right side of receiver. Screw button onto threaded portion of magazine catch 3 or 4 turns. Use the plastic magazine button to push in the magazine button so you can turn the magazine catch clockwise until the end of the catch is flush with the magazine button head.  Also watch when you release the button that the latch does not catch the edge of the receiver. Do this step first, as it will prevent the bolt catch from getting in the way as you turn the magazine catch into place. 

CAUTION:
IT IS POSSIBLE TO SCRATCH THE RECEIVER ON THIS STEP!
Take special care when turning the magazine catch on the left side to avoid rubbing against the hump around the bolt catch.
 
FUNCTION CHECK
Check that depressing the magazine release button will push the magazine catch out of the magazine well in the lower receiver. 
Spring will return magazine catch to engage in magazine well. 
 
TRIGGER GUARD ASSEMBLY
 
PARTS: trigger guard assembly, roll pin “O”
TOOLS: 1/8" roll pin punch, hammer, assembly jig
 
Attach front of trigger guard assembly to the receiver using the detent. Lay receiver either side of the assembly jig, and insert the larger included 1/8" dowel drive into receiver and rear of trigger guard as a guide.  Put the other side of the assembly jig on and use the assembly nut and bolt to hold them together.  Now take your roll pin set and push the pin thru either side of the assembly jig, then take your hammer and drive the roll pin in as it pushed the alignment dowel out.  Do not remove the assembly jig, proceed to the next step.
 
BOLT CATCH ASSEMBLY
PARTS: bolt catch, bolt catch plunger, bolt catch spring, roll pin “P”
TOOLS: 3/32" roll pin punch, 5/32" (or larger) punch
 
Install bolt catch spring, then the bolt catch plunger (small end goes inside of spring) and finally the bolt catch (in that order) in the receiver, push the smaller of the included dowel pins in the roll pin hole to properly retain the bolt catch assembly.  Insert the roll pin by lightly tapping into place with the roll pin set punch.  After it is set use a standard roll pin punch to make it flush with the 'hump' and not scratching the 'humps' surface.  The dowel pin is driven the rest of the way out from the front.
If you drive the roll pin too far you can use the blade of two screwdrivers to push the roll pin out enough for the bolt catch to go in.  Remove the assembly jig.

FUNCTION CHECKS
Verify that the bolt catch functions smoothly and is under tension from the spring. 
Check that by depressing the detent on trigger guard you are able to pivot the trigger guard open. 
 
PIVOT PIN ASSEMBLY

PARTS: pivot pin, pivot pin detent, pivot pin detent spring “D, B, A”
TOOLS: pivot pin installation tool, 3/32" drive pin punch
 
Insert a paper clip bent open into the hole at the very front of the receiver to ensure it is fully cleaned out of either metal or anodizing.  Place the plastic front detent assist onto the front pivot pin area with the opening over the right side (where hole exists for spring and detent).  Insert the longer front detent assist tool with the corresponding hole from the left side, through the 2 pivot pin openings over the receiver's spring/detent hole.  Insert spring first, and then the brass detent into receiver through the assist tool.  Now take the shorter assist tool and compress the detent and spring.  At the same time rotate the shorter tool to the vertical position and remove it, your spring and detent should be compressed, yet still held in place by the first tool. Push out tool with the front pivot pin (slot in pivot pin is aligned with spring and detent for proper capture) until it 'snaps'. Then remove plastic assist. 
 
FUNCTION CHECK
Verify that the pivot pin detent prevents the pivot pin from coming off the receiver.  Sometimes a visual check to see that the slot on the pivot pin is facing toward the rear before pulling the pin.  If not you can rotate the pin back and forth until you feel it lock in place.
 
TRIGGER ASSEMBLY

 
PARTS: Trigger, Trigger Pin, Trigger Spring, Disconnector, Disconnector Spring “G, H, I, L”
TOOLS: 1/8" roll pin from assembly jig
Shoulder trigger spring onto trigger with ends of spring forward and under.
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Trigger spring detail
Install disconnector spring with the wider portion of spring down towards trigger and push until it locks in place in the circular depression inside the trigger’s groove.  Position disconnector on top of trigger, where trigger pin will hold both in place and insert 1/8" roll pin to retain them until the 5/32" is inserted. Insert this trigger assembly into receiver. Insert trigger retaining pin through receiver, trigger, and disconnector out to the other side.
Disconnector spring detail
 
The trigger pin has 2 grooves in it; one in the middle of the pin and one off to one side. It does not matter which way it is inserted, though common practice is to insert from left to right, with the groove to the left. As you push the trigger pin in, the 1/8" roll pin will fall out on the other side.  Insert hammer pin from opposite side to help align things as you push the trigger pin in and the hammer pin out. You will have to push down on trigger assembly to align the holes and get the pin in all the way. 


FUNCTION CHECK
Make sure that the trigger pivots smoothly when depressed. 
Verify that the disconnector pivots when pushed. 
 
HAMMER ASSEMBLY

PARTS: hammer (with J-pin installed), hammer spring, hammer retaining pin “F, N, I”
TOOLS: 5/32" drive pin punch
Install spring onto hammer, ends of spring to rear and shoulder on back of hammer.
Install hammer in receiver with feet pointing rearward away from hammer Use 5/32" punch to retain hammer in place as you insert hammer retaining pin. Like the trigger pin, you may have to push down and from the rear to align the holes perfectly in order to push the pin in all the way. Ends of the hammer spring will rest on top of the trigger pin, with one end in the groove on the trigger pin.
  
Inserting the hammer pin may require some effort, as the J-pin in the hammer will catch the grooves in the pin. 

FUNCTION CHECK
Verify that hammer locks to the rear when pushed back. Verify that hammer pivots forward when trigger is pressed. Without releasing the trigger, push the hammer back again and verify that it locks (caught by disconnector). Releasing the trigger should not cause the hammer to pivot fully forward (caught by trigger). 
Hammer will fall when trigger is pressed. 
 
SELECTOR ASSEMBLY

PARTS: safety selector “M”
TOOLS:
With hammer leaning back in the cocked position, insert from left side of receiver, selector pointing up in the 'fire' position NOT IN THE SAFE POSITION. 


FUNCTION CHECK

Make sure selector rotates freely. 
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PISTOL GRIP ASSEMBLY
 
PARTS: selector detent, selector detent spring, pistol grip, pistol grip screw, lock washer “T, R”
TOOLS: Allen key or flat-blade screwdriver (depends on your screw type)
 
Install detent, pointed end towards the selector, and the spring into the receiver from the bottom.
 Carefully compress the spring with the grip and make sure spring fits into hole in grip. Check the function of the selector with the grip held in place; if too tight (unable to rotate) you may need to either cut the spring, or clean out the hole in the grip. Once feel is acceptable, secure the grip in place with the screw and lock washer. 


FUNCTION CHECK
Verify selector is able to move from safe to fire and clicks in place. It should not move past the 'safe' or 'fire' positions. With selector on 'safe', verify cocked hammer is not released when trigger is pressed. 
With selector on 'semi', verify hammer is released when trigger is pressed. 
NOTE: Selector cannot be rotated to 'safe' unless hammer is cocked. 
 
AUTOSEAR
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PARTS:  Autosear, autosear pin “E”
TOOLS:  Hammer (brass headed)
The auto sear is mounted on M16 units only.  When the autosear is in its relaxed state in your hand and the pivot hole on the top, the flat face/edge forward and vertical, and the ‘safety tang’ pointed down, the unflexed spring should be in about a 10-11 o’clock angle.  When installed, the flat face/edge should be closest to/touching the hammer’s “hook” being its forward-most surface.
Take the spring end and rotate it down to the 7 o’clock position, giving it some spring tension and place it in the receiver, allowing the spring to touch the rear wall of the deep pocket.  
 
Make sure the metal tang is behind the safety selector at the bottom.  Holding it in place insert the small pin (with the 2 notches) through the side wall, and the through the autosear.  The pin will sort of stick with about 1/8” sticking outside the receiver out wall.  This is because of an internal spring holding the pin out.  Lightly tap on the pin with the brass hammer while keeping the holes and autosear aligned to nudge the pin past the internal spring which will now act to retain the pin in place, once full seated.

FUNCTION TEST
Cock the hammer, then rotate the safety to full auto, then fully recock the hammer again.  The autosear should now be at about a 15 degree angle from vertical, the top edge tilted towards the stock (away from the hammer).  Not only that but you should have felt another ‘stop’ as the hammer should have slipped under the autosear and latched.  Pull the trigger, the hammer should NOT FALL.  Let go of the trigger and then push the backward leaning autosear forward, the hammer should ‘click’ upwards about ¼” but not fall.  Rotate the safety to either SAFE, now the autosear should appear to be perfectly vertical.
 
IMPORTANT NOTE HERE, EVERY TIME THAT YOU CLOSE THE UPPER AND LOWER HALVES TOGETHER, YOU MUST FIRST COCK YOUR HAMMER BY HAND AND THEN SET YOUR SAFETY TO SAFE BEFORE CLOSING THE RECEIVERS TOGETHER.  THAT WAY YOU DO NOT DAMAGE THE AUTOSEAR WITH THE BOLT IF YOU TRY TO FORCE IT.
 

A2 STOCK
PARTS: takedown pin, takedown pin spring, takedown pin detent, stock, buffer extension, retainer, retainer spring, buffer, buffer spring
TOOLS: #10 (or larger) flat-blade screwdriver
 
Insert retainer spring and retainer into recess in lower. Install buffer extension, (buffer tube); press detent when necessary; torque to 35-39 ft-lbs add spacer onto stock tube, and insert stock. Install takedown pin with groove to the rear and install detent and spring from the rear of the receiver. Carefully compress the spring with the stock and secure the stock in place with the self-locking screw. Insert stock screw from rear into stock. With hammer down, insert buffer spring and buffer into buffer tube until retainer snaps up to lock it in place. 
Function check on takedown pin and buffer retainer. 
 
TELESCOPING STOCK
 
PARTS: takedown pin “C”, takedown pin spring “B”, takedown pin detent “A”, telescoping stock, buffer extension, backplate, locking ring, retainer “Q”, retainer spring ”Q”, buffer spring, buffer
TOOLS: Telescoping Stock Wrench
 
Insert retainer spring and retainer into recess in lower.  Install buffer tube, backplate, and locking ring onto receiver and depress retainer when necessary to get it to rest under the extension tube. Turn tube until it is about 1/4 turn past the correct location. Install takedown pin with groove to the rear and install detent and spring from the rear of the receiver. Backplate will now hold spring in place when you turn the extension tube back 1/4 turn. Tighten locking ring using telestock wrench for a snug fit. With the hammer down, insert buffer spring and buffer into buffer tube until retainer snaps up to lock it in place.
 
Function check takedown pin, stock, and buffer retainer.
  

Make sure you have an M16 firing pin as well, check out this article.... 

http://www.zediker.com/books/ar15/images/AR1522.pdf
Here is are excellent demonstrations of checking your headspace:
installed barrel https://www.youtube.com/watch?v=IWTpPMYW-CA
uninstalled barrel  https://www.youtube.com/watch?v=-fJbezHgGBA
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