
Here is an article I had published recently in NZ. 
 
Chasing Lee Enfield Accuracy. 
“Psychiatric admission in 6 easy steps”. 
 
There are, in this world, a good many irrefutable truths. For example; “What goes up must come down”; ask 
a pilot. “There are no bones in tripe”; a butcher will confirm this. “Two wrongs don’t make a right”; I know, 
I’ve tried. And my all time favourite, “You can’t make a silk purse out of a sow’s ear”. The final example 
relating to ladies accessories and swine appendages is particularly worthy of note in terms of battle rifles or 
more specifically the British Lee Enfield .303 series of firearms. 
 
YOU WANT THE TRUTH? YOU CAN’T HANDLE THE TRUTH! 
 
Here’s the bottom line. The most accurate bench rest rifles in the world have: 
 
 One piece stocks 
 Light match grade triggers. 
 Premium grade, heavy weight, air gauged, free floating, cryo relieved barrels. 
 Robust, cylindrical, front locking actions. 
 High magnification telescopic sights. 
 
All these factors when combined with an inherently accurate cartridge, precision loaded ammunition and a 
component shooter lead to a super accurate rifle. 
 
Now let’s run through that list of points and see which ones apply to the Lee Enfield .303 shall we?  
 
• Two piece stocks with top woods, tension devices and nose caps. 
• Two stage military type trigger, let off in the region of 6 pounds. 
• Mass produced, skinny, whippy barrels that don’t ‘float’ in the stock. 
• Rear locking actions, milled from square section with narrow, flexible side rails. 
• Metallic sights, open or aperture, a scope on a “T” designation rifle. 
 
Right, none of them. So the Lee Enfield is not a precision rifle and neither was it designed to be. In fact it is 
everything a target rifle is not. This tremendous revelation does not make the Lee Enfield a bad rifle though 
(he said as the tears of a thousand die hard .303 fans soak the pages of this magazine). Absolutely not. 
After all, it is a battle rifle design for shooting, diabolical as it may sound, people and there is no shortage of 
historical evidence to suggest how effective it was at this task. 
 
What I am trying to say here is the Lee Enfield (LE) was not designed as a tack driver and as such when 
referring to its accuracy potential our expectations of its abilities should be realistic and in line with this. Yes, 
it has been used very successfully in competition but by and large this been against like firearms so a level 
playing field. You don’t see many, if any, at the world benchrest champs. 
 
So what can it do then? 
 
Like any mass produced mechanical device the LE rifles show dimensional variances due to manufacturing 
tolerances. As a result periodically a factory would produce a rifle that would shoot outstandingly well 
however conversely and at the other end of the scale there will be as many rifles had won’t shoot worth a 
damn. Statisticians refer to the normal distribution or bell shaped curve (Fig. 1) where most of the range is 
grouped in the middle with edges or extremes containing the “exceptions”. The very accurate rifles are at 
the right end, the “inaccurate” rifles are at the left end and the average or “typical” rifles fall either side of 
the middle. The area under the curve represents the physical numbers of items in the sample so we can see 
that the numbers of rifles (for this example) in the extremes of accuracy would be very small.  
 
NOTE: The ‘flags’ of 2, 4 and 6 MOA are representative only for this example. 
 
 
 



Fig. 1 
 

 
So what do the experts say about LE accuracy? 
 
Skennerton, Lee Enfield Story (1993ed.), p212:  
 
“Accuracy tests for the No. 4 sniper rifle involved placing 7 out of 7 shots within a 5 inch diameter at 200 
yards & 6 out of 7 shots into a 10 inch diameter at 400yards.” 
 
From this report then the minimum standard for No. 4 “T” sniper rifles was 2.5 MOA out to 400 yards for at 
least 6 shots. In the case of the “T” series of rifles, these pieces were hand picked to begin with and then 
worked over completely by an armourer in order to maximize the accuracy potential. The rifles were still 
feed service issue Mk VII ammunition though my understanding is precision shooters used a “gauging 
system” to measure all ammo to allow rounds to be sorted into batches for peak performance. No doubt 
tailoring a specific handload to each rifle would have allowed for a greater degree of accuracy again but of 
course in times of conflict this is not practical. A latter day standard is a generic premium load IE: US GI 
National Match ammo. Sniper rifles aside what can a “standard” issue SMLE or No.4 rifle be expected to 
produce in MOA terms with Mk VII ammunition (174gr Spitzer bullet at 2440fps)? 
 
Lynn Harris, Guns & Game (1998), p94: 
 
“In simple terms, the accuracy requirement for the SMLE rifle on manufacture was that at 100 feet, four out 
of five shots must hit a rectangle measuring 1 inch wide x 1.5 inches high, which is roughly equivalent to 
the often quoted standard of 3 inch groups at 100 yards. As a further requirement, 10 percent of the rifles 
were then fired at 600 yards, where nine out of the 10 shots had to fall within a two foot circle.” 
 
I personally feel the late Mr. Harris was a little generous with his “3 inch groups at 100 yards” statement as 
the extremes of the group could be 4.5 inches and THAT was only 4 of the 5 rounds. Where the fifth round 
ended up was anybody’s guess. In short if your unaltered, as issued SMLE is shooting inside 4 inches at 100 
yards with military ammo you are getting better than minimum factory specified accuracy.  
 
OK, rifle aside, what did the authorities expect from .303 Mk VII ammunition?  
 
Lynn Harris on .303 Mk VII ammunition accuracy, P96: 
 
“….we find that a consignment passed if the batch undergoing examination did not exceed a Figure of Merit 
of 8” at 600 yards.” 
 
‘Figure of Merit’ is defined by SAAMI (Sport Arms and Ammunition Manufacturers Institute) as : “One 
method used to measure ammunition and/or firearm accuracy capability. To determine the mean radius, the 
center of the group is located, and the distance to the center of each shot from the group center is 



measured and recorded. The sum of these measurements divided by the number of shots is the mean 
radius.” 
 
In order to find the “true” middle of the group draw a vertical line through the middle of farthest left bullet 
hole and a horizontal line through the middle of the ‘southern most’ bullet hole. Measure the distance to the 
centre of each hole from each line and divide the sum by the number of shots. See figure 2. 
 
Fig. 2 

 
 
From this we can see that “Figure of Merit” is what the Americans call “Mean Radius”. As such eight inch 
“Figure of Merit” at 600 yards is equivalent to 16 inches ‘across the beam’ (on average) as the diameter of a 
circle is twice the radius. Therefore and in terms of minutes of angle 16 inches at 600 yards is a nominal 
2.67 MOA (16 divided by 6). This is was the minimum standard for Mk VII ball ammunition. 
 
To recap it’s worth remembering that the standards for the rifle and ammunition above are the WORST case 
scenario or MINIMUM standard so in terms of our friend the standard deviation curve these numbers would 
fall to the far left. We could expect better results than this from most of the sample of rifles and ammo and 
a SMLE burning Mk VII ball ammunition might realistically be expected to shoot between 3 and 4 inch 
groups at 100 yards.  
 
Another interesting figure from Lynn’s book, though not related to the LE or Mk VII round, is that the 
minimum standard or US National Match 7.62 NATO ammunition is 3.5 inch mean radius at 600 yards. 
That’s basically a maximum of 7 inches at 600 yards or a shade over 1 MOA! Not bad for mass produced 
military ammo. 
 
Now that we have established a realistic performance standard from a factory rifle burning factory 
ammunition how can we go about tweaking both sides of the combination in order to achieve great grouping 
ability and prettier targets? 
 
Considerations for post military accuracy. 
 
There are a few things to consider when attempting the wring the tightest possible groups from your LE 
rifle. They are internal barrel dimensions, barrel condition, stock bedding, barrel pressure points, sights and 
reloading ammunition. Let’s look at each individually. 
 
- Internal barrel dimensions. 
 
Nominal dimensions are bore .303, groove .311. HOWEVER war time LE rifles are renowned for “generous” 
bore and groove dimensions. I have heard of groove diameters as tight as .309 and as loose as .322! Jim 



Allison of Cast Bullet Engineering in Australia tells me that every bore he has measured though is spot on at 
.303 inch. Strange how the bores can be consistent but the grooves extreme in dimensions. Fortunately for 
me both my SMLE and No.4 MkII have post war barrels that are good and tight at .311-312 in the groove. It 
goes without saying that if regular size projectile (.311) is launched down an grossly over size bore the 
accuracy results are most likely going to be disappointing. I have had very good results with .310 bullets 
(lead core) in .312 grooves but I sure wouldn’t want to run a .310 projectile down a .315 or .316 groove 
barrel and expect to win a match. Rattle is a word that springs to mind. I advise that the LE owner slug their 
barrel to establish the internal dimensions and match a bullet as closely as possible. Slugging is very easy. 
Acquire a soft lead slug EG: 36 cal round ball or fishing sinker and apply a light coating of the oil to the 
bore. Start the slug in the muzzle with a soft face hammer and once the slug is inside the barrel push it 
through with a cleaning rod. Measure the slug and record the details. Five groove barrels generate a bit of a 
challenge in measuring and this is properly done using a V block. Ask your gunsmith or a machinist to 
assist.  
 
- Barrel condition. 
 
When we consider that LE rifles were first manufactured in the late 1800’s and ceased Western production in 
the mid 1950’s we suddenly realize that the youngest are 50 years old and the oldest over 100! Many have 
been FTRed (factory thorough repair) at least once (my SMLE has been done twice!) and possibly had new 
barrels installed while still in service but equally as likely is there are still a lot of ‘seen combat’ barrels in 
place on LE actions some of which will not be pretty. A frosted or pitted barrel is not necessarily all bad 
however. I once owned a model 92 Winchester in .32-20 that had a barrel that, internally, resembled a dry 
river bed but it shot like a house on fire. There’s no telling till you try. I prefer mint/pristine condition as this 
removes one more variable from the black art that is LE shooting especially when sending cast projectiles 
down range. ‘Trademe’ online auction site still turns up a few “unfired” SMLE barrels and a lucked onto a 
brand new BSA No.4 barrel only a few months back so replacements still exist. Or, shout yourself a brand 
new barrel; MAB in Australia make a .311 tube. 
 
If you REALLY want to get serious how about converting to .223 calibre? The following link to the Surplus 
Rifle website tells of how a good keen Ozzie shooter converted his No.4 to 5.56mm. 
 
http://www.surplusrifle.com/shooting/no4223/index.asp 
 
- Stock bedding. 
 
In order to generate consistent vibrations and thus consistent accuracy from shot to shot the stock and 
action must be mated as closely as possible. Critical bearing surfaces need to be matched and mated that 
they remain in contact as all times without deviation. The most straight forward way to achieve this in our 
modern age is to apply a synthetic bedding compound that adheres permanently to the stock and takes a 
perfect impression of the action thus creating a match of the two pieces that does not alter. The stock and 
action may be separated (provided a release agent is used at time of bedding per the instructions….yes, 
read them) and as the bedding compound stays intact in the stock with an impression of the action when 
reassembly takes place the mating is once again perfect. Upon discharge of the rifle the stock and action 
vibrate in the same manner each time. LE action bedding is very similar to any other bolt action but the 
critical areas are per figures 3 and 4. Some discussion exists as to whether the Knox Form (chamber area of 
the barrel) should be bedded. I have shot my No.4 MkII with this area both bedded and floating and can not 
detect any difference. I guess this is a “s**k it and see” situation. The same can be said for the area where 
the rear faces of the foreend wood meet the front of the butt stock on the receiver (see figure 3, red star). 
When I first bedded the No.4 MkII I merrily slopped bedding compound into this area and the rifle really 
played up spraying shots all around. I removed the compound and left a void between metal and wood and 
the accuracy returned. In contrast my SMLE has this area bedded and is perfectly happy about it. The 
benefit of using compound is that it is easily removed should you discover a negative effect an as such I 
tend to use it with gay abandoned and should the results not be favourable – out it comes. 
 
Fig. 3 
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Fig. 4 

 
- Barrel pressure points. 
 
Rifle barrels vibrate when the firearm is discharged. They vibrate up, down and sideways. The amount of 
vibration is proportional to the wall thickness of the barrel IE: thicker barrels vibrate less violently than 
skinny barrels proportional to the bore diameter. A one inch diameter barrel in .224 calibre will vibrate less 
violently than a one inch barrel with a .50 calibre hole down its centre simply because the walls are thicker 
and more resilient to movement. 
 
This is where the fun begins with the LE rifle. LE barrels are skinny. The purpose of this is to keep the 
weight of the rifle in a usable range for the foot soldier. The down side such a light weight barrel is that on 
firing it flaps around like a window curtain in a Canterbury nor’wester. Further, light barrels heat up very 
quickly and the combination of these two factors is greatly increases group size. One way of minimising the 
effects of the barrel vibrations is to introduce points along the barrel where packing is used to hold the 
barrel tight between the top and bottom woods. Pressure pointing, as it is known, dampen the sine wave 
generated by the node and antinodes of the vibrations and go some way to simulating a stiffer barrel. Both 
my SMLE and No.4 MkII have show very favourable improvements after the addition of carefully placed 
bedding points. 
 
So where do the pressure points go I hear you ask? There are two schools of thought here – at the muzzle 
only and at the muzzle and middle. Muzzle pressure is standard with both No.1 and No.4 rifles and in theory 
they both left the factory with 4-6 pounds of upward pressure on the muzzle end of the barrel. See figure 5. 
If a rifle has a factory pressure point I would remove it and start from scratch – this way I can control and 
changes and alterations. My SMLE is pressure pointed at the muzzle top and bottom with layers of firm 
cardboard whereas my No.4 MkII is pressured pointed at the muzzle on the top side only with 1/8 inch 
engineers’ felt. The No.4 did not respond at all well to upwards pressure on the barrel nor did it like top and 
bottom force. The benefit I have found in using cardboard is that layering can be used to increase the depth 
of the pressure point and subsequent pressure and this allows a range of variance to be trialed to establish 
the best. A base of bedding compound would work equally well and shims of thin media could be added to 
experiment with great load. 
 
Fig. 5 



 
 
The second area for barrel pressure pointing is under the middle band on the foreend that holds the top 
woods in place. British competition shooters used to cut a rectangular recess in the barrel channel straddling 
the middle band and glue a block in place formed to meet the contours of the barrel. This centre bearing 
block was quoted to apply 12-14 pounds of upward force to the barrel and seriously dampen the vibrations. 
Figure 6 shows this location and recess. My No.4 MkII has had such a block as the recess remains though 
not over the middle band however I pressure pointed the barrel top and bottom using felt once again and 
when the middle band is fitted to the wood work the barrel is held solid all the way around. This works 
extremely well for this rifle though the SMLE utilizes cardboard top and bottom for the same effect. Much 
like the action bedding this is a trial and error process and I established the best combinations for my rifles 
by developing a handload that I knew shot well then spent time at the range shooting the same load at the 
same range and adjusting only the pressure points.  
 
Fig. 6 
 

 
I have had no success in free floating a LE barrel in the way Mauser action rifles are. Even my MLE action 
.38/303 wildcat BPCR rifle prefers a pressure point in the shortened foreend. Horses for courses really. 
Listen to your rifle. 
 
For more on accurising the Lee Enfield visit http://enfieldrifles.profusehost.net/index.htm The site 

http://enfieldrifles.profusehost.net/index.htm


owner, Mr Jay Currah of Canada, was very gracious in allowing the author to use material from his most 
valuable site. An excellent resource.  
 
- Sights. 
 
Battle sights are not designed for precision shooting. In fairness the SMLE has really good open sights that 
my ‘pushing 40 years of age’ eyes quite like (obviously my mother was wrong about me going blind!) but 
these sights don’t allow for the same degree of accuracy that a quality target aperture sight will. The same 
goes for the No.4 rifles with their variety of peep sights. Fortunately there remains a good supply of second 
hand Parker Hale (PH), Central, Singer and countless other types of the target sights designed fit LE rifles 
and calibrated to the Mk VII round. I have a PH5A for my SMLE that attaches without alteration to the rifle 
thus retaining is ‘original’ state and a PH5C for my No.4 MkII for which one hole has been drilled and tapped 
for fitting. The PH5A has an eye piece with a disc of varying sized apertures and the PH5C has an iris like the 
human eye and a dial with a disc of coloured filters (blue, green, yellow, opaque, clear) for varying light 
conditions. The addition of these sights greatly increases the potential accuracy of the rifles.  
 
Telescopic sights can also be added and numerous mounting systems exist for said. My No.4 MkII has a 
quick detachable mount using a rail mounted on the left side of the receiver. The scope rings attach to a 
bridge style mount that slides on and off the rail returning very close to perfect each time. Using this I can 
make my No.4 into a faux No4(T). 
 
- Reloading ammunition. 
 
The days of blazing away en mass with military surplus Mk VII .303 ammunition are long gone for most of 
us. A few astute shooters covert stashes of CAC 54/55 ammo and the likes but by and large .303 ball ammo 
is no more. Quite simply, once the 7.62 NATO round was adopted there was no call for further production 
runs of the venerable “three oh three” so it stopped 50 years ago. What is surprising to me however is the 
state of preservation of the vintage CAC ammo and that it still shoots remarkably well to this day. 
 
 
____________________ 
Cheers from New Zealand. 
 
Jeff. 


