Clint’s 6 mm Ackley improved project

Introduction

When I began this project my objective was to build a heavy barrelled long-range varmint/ target rifle that would,

a) Hit any varmint I could see to 500 metres

b) Shoot flat

c) Be able to shoot in windy conditions

d) Have low enough recoil so that I could see what I was hitting though my scope 

e) Be accurate enough to shoot F class or Fly shoots if I found the time 

The result was a complete success, so far I’ve been able to achieve all the objectives I set out to and more. My best load, using a Hornady 87gn HPBT and 50gns of AR2213sc is able to make a 1 hole group at 100mtrs and hit rabbits to 600 mtrs.

The total weight of the rifle with bipod is just on 18.7 lb or 8.5 kg so with the muzzle brake this rifle doesn’t move an inch on firing so I can see a miss or hit easily.

In the two F class events I’ve shot at I came second both times by one or two bulls and by a better man on the day.   

My previous experience with centre fire varmint rifles were limited to my own .223

and rifles belonging to friends such as: .17,.22 hornet,.222,.22-250,.220 swift,.243,.270,.308, and bigger calibres better for deer.

After much reading and research I narrowed the field down to 6mm ack, 6-284,

6.5-284,.25-06, all fine choices, all within 8 gns if using similar powder and projectiles.

Taking into consideration the above list of needs, quality projectiles and brass as well as ease of reloading,  I chose the 6 mm Ackley improved.

Ease of reloading was perhaps not such a concern as I knew from the start I would make brass from RWS 7x57 mauser and would turn the necks to achieve the tight neck effect since I couldn’t get a tight neck reamer in Australia at the time.

Having made my decision on case and calibre I then set about beginning my rifle.

First, the action (which came with 2 stocks and a trigger system) then the barrel, brake, new butt pad, bi-pod, mounts, dies and associated tools, and scope in that order when money prevailed over a 2 year period.     

Action 

ATR 60X Target action 

Basic specs:
Length 193 mm



Weight 1.7 kg

  

Receiver diameter 38 mm



Bolt diameter 22.8 mm



Lock time 2.6 seconds

The receiver bore is honed to give an exact 0.002 diameter clearance with the bolt body and is completely trued to benchrest standards.

The locking lugs (2) are equal in diameter to the bolt body, creating a very slick action.

The bolt face was counter bored for a .308 case but is fine the 6 mm Ackley being .001 different (.473 vs. 472).

The trigger set-up is ATR’s own design, adjustable for weight, length of pull and over travel (made by a unique system of setscrews, springs and ball bearings) the trigger lever itself (knurled pin style) is adjustable to 4 other positions within the trigger guard to gain comfortable trigger control. The action is also able to take an Anschutz 5075 match trigger as an option.

Only 19 (of 35) actions were made for sale, the rest were prototypes. Mine is numbered 029.

Barrel  

Tobler stainless steel 28 inch long (30.5 with brake) 

6 flutes .219 inch width x .135 inch deep 



1 ¼ inch diameter at action to 1 inch at muzzle straight taper

Match chamber 6mm Ackley improved 40-degree shoulder .276 neck 

1 in 10 twist 

Threaded for a cap and muzzle brake.

Before any loads were fired the barrel was rinsed with boiling water to remove any oil or lapping paste, scrubbed only with detergent then rinsed with boiling water again.

This process was the set up for a moly treatment (thickened alcohol and tech grade moly), which was applied with a tight patch and many passes, while barrel was hot from water. 

This approach was taken on advice from an experienced benchrest shooter to reduce fowling.

Muzzle brake

My own design in stainless steel, 3 vents in 4 banks with a large interior cavity leading to a 35-degree cone with a 0.263 exit hole.

Effective but VERY LOUD !!!!.

Stock #1 

Unique stock designed by the late Alan Prattly in conjunction with gunsmith and stock maker Phil Mastin based on a Anschultz thumb hole stock.

Timber used is English walnut for the body with Australian jarrah for the pistol grip cap and Australian silver ash for the spacer.

The pistol grip and forend are stippled as opposed to checkering.

The forend is inletted for an accessory rail to take a bipod, sling etc.

Check piece is adjustable up/down only.

 Fitted to the butt is a Morgan adjustable curved butt pad, which other than a coat of Danish oil, is the only alteration I’ve made.

Stock #2

The original Kevlar stock made by ATR for 300 metre matches

Alterations I made were to change the forend from 2 ¼ inch round to 3 inch flat and squared edge (for bag use) and to change the palm swell to better fit my own hand, both done using fibre glass.

The stock was painted with 2 pack auto and clear coats to finish, I’m not sure about the name of the colour as it was done as a favour by a friend and was a blend of a few colours, GMH forest green mica ??? .

Both stocks were Devcon bedded to the rear of the recoil lug.

So far I haven’t used this stock as the thumbhole timber stock fits and shoots so well I’m not game to make a change. 

Scope and rings

Rings were bought from the U.S.A and are 2 screw Kelby rings with Davidson bases

Scope is a Nightforce 12-42 X 56  NP-RR.

Loads 

All cases were formed using 7x57 RWS brass. 

To form the brass I used the instructions recommended at this site, turning the necks to .015 thou to gain a tight neck effect ( 3 thou clearance ). Brass is then neck sized only. Depending on true bullet diameter which can vary from .242 to .2435 from brand to brand plus moly coating and some minor variation in brass thickness I try to get 2 to 3 thou bullet pull depending on load. To do this I use Redding bushing dies with bushes .269, .270, .271, and .272. 

All loads used ADI 2213 sc powder and were primed with CCI benchrest LR

All projectiles are moly coated using a tumbler. 

The first load tested in this rifle was only to run in the barrel and zero the scope.

Standard run in procedure 1 x shot then clean, done 5 times.2x shot then clean, done 5 times.3x shot then clean, done 5 times. Towards the end of this process copper fouling was no longer present. Load was 49 gns 2213 sc and old Hornady 87 SPFB seated 2858, off lands.

The next load was to find the best powder weight.

Load was –Hornady 87 gn HPBT, seated 2845-10 thou out of lands, 12 rounds were loaded from 49 gns to 54.5 gns half a grain apart. The theory is fire all of loads at 200 metres and a group will form in centre of shots; this is the best powder weight.

Problem was all shots formed a 23 mm group. SEE PHOTO

Cases started to expand at 53 gns, primer ring at 53.5, sticky extraction and primer ring at 54 gns, load 54.5 not fired.

Velocity – sorry I didn’t have a chronograph so velocity was measured by a combination of recoil, muzzle blast through brake (observed by onlookers) and collateral damage to rabbits.

1- Jee not much better than a .243  (Nothing gets away but not spectacular)

2- Mmm now that’s moving along a little  (pop goes the weasel) 

3- Screeeeming along  (weasel jumped on a land mine)

4- Whats that grey streak  (shotgun, only good for short range)             

Most loads were shot at 100 metres and were 3 shot groups.

	Projectile
	Load
	Neck size
	Oal seated
	Group size
	Velocity/notes

	Hornady 87gn hpbt
	50.5 gns
	.272
	2865
	35mm
	2/ 10 thou in lands

	
	
	
	2855
	35 mm 
	2/ kissing lands

	
	
	
	2845
	35 mm
	2/ 10 thou out 

	Note-
	Above 
	Groups  
	Shot
	 At 
	200 mtrs

	
	50.5
	.272
	2875
	12.5mm
	2/ shot at 100 mtr 

	
	50 gns
	.271
	2855
	1 hole !!
	2/ shot at 100 mtr  

	
	49.5 gns
	.271
	2855
	12.5mm
	2/ not as good

	Sierra 70 gn hpbt
	51 gns
	.272
	2825
	12.5mm
	3-4/ 5-10 off lands

	
	50 gns
	.272
	2825
	6mm !!
	3-4/ clover leaf 

	Hornady 87gn spfb
	47 gns
	.272
	2858
	20 mm
	1/ just off lands

	
	
	
	2880
	20 mm
	1/ in lands to far? 

	
	51 gns
	.272
	2865
	20 mm
	2/ just on lands?

	
	
	.272
	2875
	18 mm
	2/ max length 

	Speer 85 gn spbt
	51 gns
	.271
	2820
	40 mm
	2/ only load bad!! 

	Sierra 85 hpbt
	49.5 gns
	.271
	2785
	25 mm
	2/ on lands

	
	
	
	2780
	20 mm
	2/ just off lands

	
	
	
	2775 
	????
	2/ used on rabbits


CONCLUSION

The whole process was thoroughly enjoyable and if I had the money I’d do it again with a larger calibre.

The rifle itself is a pleasure to shoot and its accuracy is a huge confidence builder when taking long shots.  It’s a bit like getting behind the wheel of a Ferrari, you just know it goes fast. 

The Hornady 87 gn hpbt  50 gn load gets the most use for long range hunting but sometimes just for effect I use the Sierra 70 gns, paints the grass red with rabbit. 

One of my future aims is to compete in more F class events and to try a Fly Shoot

Match.

Clint Thompson

clinsan@sympac.com.au
First photos showing groups shot and rifle. Last photo shows my two boys, its never to early to start - shooter and spotter.    

p.s. Metal gopher silhouette targets shown were designed and built by me as an aid for long range shooting and are available through me via email to Australian shooters.       
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