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No	 matter	 how	 much	 new	 cartridges	 beguile,	 I	
always	 find	 myself	 returning	 to	 .308	 Winchester	
–	 with	 its	 large	 choice	 of	 superb	 components,	
tolerance	 of	 propellants,	 and	 intrinsic	 accuracy,	
it	 is	 a	 handloader’s	 dream	 cartridge.	 Thanks	 to	
F/TR	 my	 .308	 round-count	 has	 rocketed	 over	
the	 last	 couple	 of	 years	 but	 there’s	 nothing	 new	
here	 –	 I	 recently	 added	 up	 the	 7.62mm	 /	 .308W	
rifles	 I’ve	 owned,	 and	 the	 tally	 came	 to	 no	 fewer	
than	 12.	 I	 also	 get	more	 requests	 for	 information	
about	 this	 cartridge	 than	 any	 other,	 these	 rising	
now	 that	milspec	7.62mm	ammunition	has	all	 but	
disappeared,	 and	 with	 7.62mm/.308W	 the	 most	
widely	 used	 cartridge	 at	 all	 levels	 of	 fullbore	
shooting	 in	 this	 country.	 My	
original	 intention	 was	 to	 look	
at	 preparing	 the	 cartridge	 for	
long-range	 F/TR,	 but	 decid-
ed	 to	expand	 the	 focus	given	
this	 background.	 So,	 I’ll	 look	
at	 the	 .308’s	 background	 this	
month	 before	 getting	 onto	
components	 and	 loads	 in	
future	issues.

While	 many	 users	 have	 had	
an	economy	mindset	for	years	
–	 budget	 secondhand	 TR
rifles	and	the	cheapest	military	
surplus	 7.62	 available	 –	 a	
growing	 number	 want	 to	 get	
the	best	performance	they	can,	
enhance	 their	 personal	 skills,	

and	 increasingly	 look	 to	 precision	 handloading.	
Disciplines	 like	F/TR	require	every	element	of	 the	
rifle-ammunition	 ‘system’	 to	 be	 optimised,	
especially	at	GBFCA	League	level	whose	rounds	are	
overwhelmingly	 conducted	 over	 the	 800-1,000yd	
range	mark.	

Beginnings
It’s	 no	 coincidence	 that	 .308W	 started	 life	 as	 a	
military	 number,	 a	 background	 that	 guarantees	

Above - There is a large choice of match 
quality commercial .308 Win ammunition, these 
examples employing 167, 168, and 190gn HPBT 
Match bullets. Not cheap though!

7.62mm/.308W rifles are seen in profusion in club shoots across 
the land, this quartet sharing a target at Strensall split between 

.308W and .223R users



a	 sound	 and	 flexible	 workhorse	 thanks	 to	 large	
dollops	 of	 taxpayer	 funded	R&D.	 Such	 cartridges	
are	 invariably	 popular	 too	 amongst	 the	 world’s	
numerically	 largest	group	of	recreational	shooters,	
US	 citizens,	 promoting	 a	 huge	 choice	 of	 factory	
ammunition	 and	 handloading	 components.	 Our	
subject	 dates	 from	 the	 late	 1940s	 /	 early	 1950s	
when	 the	 NATO	 alliance	 countries	 were	 looking	
for	 a	 common	 cartridge	 to	 replace	 the	 ragbag	 of	

mostly	 19th	 century	 designs	
then	 in	 service.	 The	 British,	
Belgians	 and	 Canadians	
made	 a	 strong	 play	 for	 a	
series	 of	 modest	 sized	 7mm	
rounds	 developed	 in	 the	 UK,	
but	the	Americans	would	have	
none	 of	 it	 –	 .30-calibre	 and	
something	approaching	.30-06	
M2	performance	(152gn	bullet	
at	 2,805	 fps)	was	 de	 rigueur,	
so	 we	 got	 the	 7.62X51mm,	
or	 7.62	 NATO,	 initially	
developed	as	the	T65	series	of	
experimental	 cartridges.	
Despite	 it	 being	 regularly	
stated	 that	 the	 7.62mm,	 or	
to	 be	 precise	 its	 finalised	
T65E3	 progenitor,	 is	 a	
shortened	 .30-06,	 that’s	
not	 how	 the	 US	 Army	 and	
Winchester	 designers	 did	 it.	
Its	parentage	was	actually	the	
.300	Savage,	sensibly	enough	
as	 Savage	 had	 designed	
its	 cartridge	 with	 the	 same	
objective	 30	 years	 earlier	

–	 a	 short	 cased	 round	 that	 would	 match	 .30-06	
performance	 with	 150gn	 bullets.	 However,	 the	
.300	 Savage	 based	 T65	 case	 couldn’t	 supply	
enough	 velocity	 to	 satisfy	 the	 US	Army,	 and	was	
progressively	 lengthened	 to	 hold	 more	 powder,	
ending	 up	 giving	 a	 144-147gn	 bullet	 2,800fps	
MV.	 One	 significant	 difference	 from	 earlier	
British	 and	 American	 military	 numbers	 was	
the	 adoption	 of	 a	 boat-tailed	 bullet	 to	 give	

Military surplus supplies have dried up, and 
even newly manufactured 7.62mm 

cartridges are unobtainable. Note nickel 
washed steel bullet jackets on these 

German DAG cartridges dating from 1993

.308 v 7.62 case-heads, the latter using far heavier / thicker primers. Note the NATO-compliance 
symbol in the RG headstamp (a cross within a circle)



	

improved	 long-range	 performance.	

Actually,	 the	 .308W	 version	
appeared	 first	 in	 1952,	 Winchester	
having	 been	 involved	 in	 T65	
development	 and	 recognising	 its	
commercial	 potential.	 The	 military	
had	 to	 wait	 for	 new	 weapons	 to	
arrive	 –	 Britain	 didn’t	 adopt	
the	 L1A1	 ‘SLR’	 rifle	 until	 1957.	
Nevertheless,	civilian	shooters	didn’t	
rush	 to	 the	 new	 cartridge	 even	 in	
the	 USA.	 American	 deerhunters	
were	 initially	 unconvinced	 this	 ‘little’	
cartridge	 could	 provide	 enough	
performance,	 and	 the	 country’s	 target	 shooters	
were	 critical	 of	 its	 ‘over-short’	 neck,	 erroneously	
believing	the	.308	was	less	accurate	than	the	tried	
and	 trusted	 ‘Oh-Six’	 for	 some	 years.	 	 It	 soon	

became	 popular	 amongst	 British	
deerstalkers,	but	it	took	the	end	of	0.303”	Mk7	
ammunition	production	at	the	Radway	Green	
factory	in	the	early	1960s	for	the	NRA	to	start	
planning	 a	 replacement	 for	 Service	 Rifle,	
Target	Rifle	(TR)	that	started	up	during	1967/8	
and	 used	 military	 specification	 7.62mm.

7.62mm v .308W
I’ve	 used	 ‘7.62’	 and	 ‘308’	 interchangeably,	
which	 to	 some	 extent	 the	 cartridges	 are,	
but	 they,	 and	 their	 rifles,	 are	 not	 identical.	
The	 former	 has	 a	 slightly	 lower	 specified	
peak	 chamber	 pressure,	 its	 chamber	 is	 a	
little	 bit	 roomier	 and	 longer	 with	 a	 greater	
acceptable	 headspace	 variation	 to	 ensure	
reliable	 operation	 with	 dirty	 or	 damaged	
ammo.	 There	 are	 differences	 in	 throat	
specifications,	 but	 the	 most	 significant	
variation	 is	 in	bullet	and	barrel	dimensions.	
The	 NATO	 bullet	 is	 144-147gn	 (although	
the	 Americans	 preferred	 slightly	 heavier	
models),	 and	 usually	 a	 marginally	 smaller	
diameter	 than	 found	 in	 commercial	 0.308”	
bullets	–	sometimes	as	low	as	0.3072”	while	

Three bullets compared. Left to right: 145gn 
standard RG 7.62mm from1980, note the 

crimping groove; 155gn 2004 RG 155gn ‘Bisley Match’;  
155gn Sierra Palma MatchKing (older model), a far supe-

rior product

The 7.62mm rifle our NRA turned its 
collective nose up at, a short-barrelled 
version of the famous FN FAL adopted in 
modified form by Britain as the Rifle, L1A1

Bullet bases compared – left: 155gn RG; right: 
155gn Sierra. The RG FMJ has an open base and 

deep cavity – undesirable accuracy-wise as 
gasses overtaking the bullet at the muzzle can 
catch it and influence bullet behaviour randomly



308s	can	 run	up	 to	0.3085”.	That	difference	sees	
7.62	cartridges	usually	provide	mediocre	accuracy	
in	.308W	rifles,	as	they’re	under	the	optimal	size	for	
a	.308W	barrel’s	land	and	groove	diameters	–	also	
why	British	TR	rifle	builders	specified	‘tight’	barrels	
until	 the	 introduction	 of	 the	 155gn	 ‘Bisley	 Match’	
version.	 Commercial	 .308W	 ammunition	 using	
full-diameter	 bullets	 can	 generate	 over-high	
pressures	 if	 loaded	 right	 up	 to	 the	 CIP	 /	 SAAMI	
maximum	 and	 fired	 in	 a	 7.62mm	 rifle,	 especially	
one	of	our	early	tight-bore	TR	examples	built	on	the	
relatively	weak	Enfield	No.	4	action.

There	 are	 other	 less	 obvious,	 but	 cumulatively	
important	 differences.	 As	 a	 military	 cartridge,	
7.62	has	to	be	able	to	take	a	lot	of	abuse,	so	has	
thick-walled	cases	and	a	heavy	case-mouth	crimp	
into	 a	 marked	 cannelure	 or	 crimp-groove.	 It	 has	
to	be	waterproof,	so	asphalt	sealant	 is	generously	
applied	between	case	and	bullet,	 likewise	 lacquer	
on	the	primer	annulus.	Primers	are	usually	crimped	

or	 staked	 into	 the	 pocket	
to	 stop	 them	 backing	 out	
in	 generously	 headspaced	
machine-guns,	 and	
have	 thick	 cups	 to	 avoid	
slamfires.	Oh	yes,	they	have	
to	 cost	 next	 to	 nothing	 too.	
Although	all	NATO	countries’	
production	is	compatible	to	
allow	 battlefield	
interchangeability,	 there	
is	 one	 major	 difference	
between	 US	 and	 European		
7.62	 that	 has	 had	 an	
influence	 on	 civilian	 practice	
–	 ‘theirs’	 is	 Boxer-primed	
and	 easily	 reloadable,	 ‘ours’	
Berdan,	 hence	 usually	
treated	 as	 use	 once	 and	
discard.

Approaches
The	 advent	 of	 7.62mm	
self-loading	 rifles	 had	
different	 effects	 on	 NRA	
regulated	 shooting	
development	on	either	side	of	
the	Atlantic.	Our	pre-7.62mm	
‘Service	 Rifle’	 was	 already	
a	 prone	 slowfire	 discipline	
covering	 200-1,000yd	
shooting,	 while	 the	 US	
equivalent	 involved	 three	
positions,	 rapid	 fire,	 and	
compulsory	in-stage	reloads,	
to	 a	 maximum	 range	 of	
600yd,	 specialist	 long	 range	
SR	competitions	aside.	

Americans	 were	 already	 using	 a	 self-loading	
service	 rifle	 –	 the	WW2	era	 .30-06	M1	Garand	 –	
so	adopting	 the	7.62mm	M14	and	 its	civilian	M1A	
sibling	 required	 few	changes	 in	attitudes	or	 range	
practices.	Our	NRA	looked	at	the	L1A1,	averted	its	
gaze,	 and	 adopted	 the	 single-shot	 long-barrelled	
Target	 Rifle	 while	 sticking	 with	 the	 service	 rifle	
cartridge,	 even	 enforcing	 the	 use	 of	 low	 grade	
milspec	ammo	in	major	competitions.

Long	 before	 7.62mm	 arrived	 on	 the	 scene,	
American	shooters	had	a	match	version	of	the	.30-
06	using	Lake	City	Arsenal	designed	173gn	FMJBT	
bullets,	 but	 often	 pulled	 them	 and	 substituted	 the	
168gn	 Sierra	 MatchKing	 for	 important	 matches	 –	
allowed	 within	 their	 SR	 competition	 rules.	 This	
practice	 continued	 into	 the	7.62mm	era,	but	 soon	
all	 serious	 competitors	 handloaded	 their	 ammuni-
tion,	again	with	168s,	often	using	selected	and	fa-
voured	 lots	 of	 ‘arsenal	 brass’,	 such	 as	 Lake	 City	

Above - American military sniper / Service Rifle competition bullets. 
Left to right: a 174gn M1 FMJBT bullet similar to the 173gn LC match 
/ sniper design; 168gn Sierra MK, the mainstay of SR rounds for the 
M14; 175gn long-range Sierra MK used in competition handloads and 
the current US 7.62mm M118LR sniper cartridge



	

match	numbers	from	certain	years.	Eventually,	the	
US	Army	 caught	 up	 and	 commissioned	 Sierra	 to	
design	 a	 bullet	 with	 the	 173gn	 model’s	 excellent	
ballistic	properties	allied	to	the	168gn	SMK’s	superb	
accuracy	–	result	the	current	175gn	MatchKing	used	
by	handloaders,	commercial	ammunition	producers,	
and	loaded	in	the	military	7.62mm	M118LR	sniper	/	
target	cartridge.	So,	we	have	the	interesting	situation	
that	US	shooters	in	their	primary	NRA	controlled	rifle	
discipline	used	military	rifles,	albeit	much	enhanced	
in	 the	 accuracy	 influencing	 bits,	 but	 put	 quality	
commercial	 match	 ammo	 or	 handloads	 through	
them,	while	we	used	 increasingly	 specialised	and	
expensive	custom	built	single-shot	precision	rifles,	
but	limited	their	performance	by	insisting	on	cheap	
ammunition	best	restricted	to	belt-fed	machineguns!

So	 what	 did	 we	 use?	 ‘Selected’	 batches	 of	 run	
of	 the	mill	 military	 7.62	 followed	 by	 the	 ‘superior’	
(for	 that	 read	 ‘less	 bad’)	 RG	 ‘Green	 Spot’	 sniper	
round	 that	 used	 the	 light	 military	 FMJBT	 bullet	

with	 the	 base	 cavity	 topped	
up	 with	 a	 little	 lead	 and	
weighing	 146gn.	 Variations	
between	production	lots	were	
significant,	 and	 even	 those	
selected	 after	 range-testing	
by	 the	 NRA	 could	 produce	
unpredictable	 fliers	 in	
prestigious	 events	 like	
the	 ‘Imperial’.	 Rifles	 were	
tailored	 to	 the	 ammunition	
with	 tight-bores,	 not	 only	 to	
suit	 the	 bullet	 diameter	 but	
to	 maximise	 MV,	 the	 light	
projectile	 unable	 to	 stay	
supersonic	at	long	range,	and	
a	 key	 feature	 was	 the	 use	
of	 a	 slow	 1-14”	 rifling	 twist	
to	 suit	 the	 short	 bullet	 and	
reduce	the	rate	of	spin	to	the	

lowest	level	that	still	stabilised	it	to	reduce	dispersion.

155gn
Eventually,	 somebody	 in	 the	 MoD	 discovered	
‘Palma	 Rifle’,	 a	 long-range	 civilian	 discipline	
restricted	 to	 .308	 Win	 and	 employing	 the	
ballistically	 efficient	 Sierra	 155gn	 HPBT	 ‘Palma	
MatchKing’	bullet	 that	 far	outperformed	 the	NATO	
projectile.	 The	 then	 government	 owned	 Radway	
Green	 facility	 was	 commissioned	 to	 design	 an	
FMJBT	 version	 for	 use	 in	 a	 new	 sniper	 round	
to	 let	 the	 L96A1	 (Accuracy	 International	 Model	
PM)	 rifle	 achieve	 its	 potential,	 defined	 as	 a	 high	
probability	first	shot	hit	at	800	metres.	The	resulting	RG	
‘Bisley	Match’	round	became	the	mainstay	of	UK	TR	
shooting	 for	 several	 years,	 and	 while	 a	 huge	
improvement	 over	 its	 146gn	 ‘Green	 Spot’	
predecessor,	 was	 still	 inferior	 accuracy-wise,	 and	
to	 a	 certain	 extent	 ballistically	 to	 commercial	 or	
handloaded	 cartridges	 using	 Sierra	 or	 other	

HPBT	 Palma	 match	
bullets.	 This	 era	
ended	 abruptly	 last	
year	when	RG’s	post	
privatisation	 owner	
BAe	 withdrew	 from	
the	 civilian	 market,	
and	 the	 MoD	
terminated	 the	
l o n g s t a n d i n g	
practice	 of	 paying	
for	military	use	of	the
Bisley	ranges	through	
ammunition	supplies.	
After	 a	 year-long	
testing	 and	 tender-
ing	process,	the	NRA	
awarded	 a	 contract	

A typical modern 7.62mm TR rifle – David Archer’s 
Norman Clark built Barnard. David was impressed 
by the RUAG ammunition’s long-range 
performance in this year’s ‘Imperial’

Many shooters handload precision .308W ammunition for their 7.62mm 
tactical rifles. Simon Rodgers used this Accuracy International Model AE 
successfully in early F-Class



to	Swiss	company	RUAG	Ammotec	for	 this	year’s	
supply	 finally	 providing	 competitors	 in	 the	 UK’s	
most	 prestigious	 TR	 event	 with	 ammunition	 of	 a	
quality	 long	 taken	 for	 granted	 in	 Europe	 and	 the	
USA.	These	cartridges	are	loaded	with	the	original	
155gn	Sierra	 Palma	MK	 (#2155)	 a	mere	 quarter-
century	 after	 its	 introduction.	 The	 downside	 is	 of	
course	much	increased	cost,	as	you	get	what	you	
pay	for.

Recent Developments
The	 difference	 between	 .308	 and	 7.62mm	 bullet	
diameters	 has	 reduced,	 so	 recently	 built	 TR,	 and	
commercially	 produced	 tactical	 and	 sniper	 rifles	
have	barrel	specs	that	are	only	a	little	on	the	‘tight’	
side	or	use	standard	 .308	dimensions.	Measuring	
a	sample	155gn	bullet	pulled	from	a	‘Bisley	Match’	
round	 produced	 a	 diameter	 precisely	 on	 0.308”	
compared	 to	 0.3077”	 for	 older	 145gn	bullets,	 and	
0.3082-0.3083”	 for	 Lapua	 and	 Sierra	 match	
examples.	Note	too	that	while	still	heavily	‘gunged’	
with	 sealant,	 it	 lacks	 a	 crimp-groove,	 and	 has	 a	
much	 longer	 bearing	 surface	 than	 the	 older	 type.
Modern	 tactical	 rifles	 such	 as	 the	 Sako	 TRG	
and	 Accuracy	 International	 police	 and	 civilian	
models	shoot	very	well	with	good	.308W	ammunition	
despite	 having	 ‘military’	 chambers	 –	 one	 former	
Accuracy	 AE	 owner	 who	 did	 very	 well	 it	 did	 tell	
me	 however	 that	 it	 was	 important	 to	 fireform	
cases	for	the	long	chamber	then	ensure	the	resizing	
operation	 retained	 close	 headspace.	 	 American	
CLR	 (conventional	 prone	 long-range)	 shooters	
looked	at	our	TR,	liked	what	they	saw	and	adopted	
it	as	‘Fullbore	Rifle’.	In	the	USA,	Fullbore	and	Palma	
are	 invariably	 shot	 using	 handloads	 and	 are	 run	
under	 two	 sets	 of	 ammunition	 rules	 at	 the	
organiser’s	 discretion	 –	 ‘International’	 which	
sees	 bullet	 weight	 restricted	 to	 ‘less	 than	 156gn’,	

or	 unrestricted.	 	 F/TR	 is	
restricted	 to	 .223R	 and	 .308W	
but	 places	 no	 restrictions	 on	
bullet	weights	 in	 the	UK	or	USA	
(unlike	 British	 Commonwealth	
countries	 where	 the	 ‘less	 than	
156gn’	 rule	 applies),	 so	 there	 is	
an	ongoing	debate	about	the	ideal	
bullet	for	1,000yd	F/TR	matches	
–	an	important	subject	as	having	
the	 optimal	 combination	 makes	
a	 difference	 to	 the	 cartridge’s	
performance	 at	 this	 range,	
especially	 on	 the	 small	 F-Class	
target	 in	 difficult	 conditions.	
(Keeping	shots	in	the	four-ring	or	
higher	needs	18”	or	less	dispersion	
at	this	range,	in	practice	13”	for	a	
rifle	that	groups	into	a	half-MOA.)

Resurgent
One	 cannot	 look	 at	 the	 cartridge	 without	
noting	 its	 rebirth	 as	 a	 military	 tool.	 With	 NATO’s	
blanket	 adoption	 of	 the	 improved	 5.56mm	 during	
the	1980s,	there	were	strong	pressures	from	military	
bureaucrats	 to	withdraw	7.62mm	weapons,	sniper	
rifles	 aside,	 in	 the	 cause	 of	 standardisation	 and	
‘logistics’.		However,	the	guys	who	actually	put	their	
lives	on	 the	 line	had	a	 less	 than	flattering	view	of	
the	5.56’s	 longer-range	capabilities,	especially	 the	
British	‘squaddie’	saddled	with	the	unreliable	L86A1	
‘LSW’	 light	machinegun	 version	 of	 the	SA80	 rifle.	
While	5.56	performed	well	 –	 in	obtaining	hits	and	
its	 terminal	 effectiveness	 –	 in	 short-range	 jungle	
wars,	 serious	 questions	 about	 its	 performance	
arose	 in	 the	 Balkans,	 even	 more	 so	 Iraq	 and	
Afghanistan	 where	 fighting	 ranges	 are	 much	
increased.	
The	 result	 has	 been	 retention,	 in	 fact	 much	
increased	 use,	 of	 7.62mm	 ‘general-purpose’	
MGs	 such	 as	 the	US	M60	 and	UK	 L7A1	 ‘Gimpy’	
alongside	 the	 newer	 5.56mm	 FN	 ‘Minimi’	 gun.	
Moreover,	the	Americans	became	concerned	about	
the	inability	of	the	average	GI	or	Marine	to	neutralise	
opponents	 with	 the	 5.56mm	 M16	 at	 any	 range	
above	300	metres	resulting	in	the	adoption	of	a	new	
rifle	 –	 the	Knights	Armaments	SR25	 based	M110	
7.62mm	semi-auto	sniper	rifle	firing	M118LR	175g	
bullet	 cartridges	 –	 issued	 to	 considerable	
numbers	of	selected	and	specially	trained	rifle-squad	
‘marksmen’	 who	 can	 hit	 targets	 at	 500-600m	
as	 a	 supplement	 to	 the	 small	 numbers	 of	 highly	
specialised	 two-man	scout	 /	 sniper	 teams.	So	 the	
7.62’s	 role	 and	 likely	 future	 have	 seen	 a	 huge	
turnaround	 in	western	armies,	 the	outlook	moving	
from	poor	to	assured.	

Next	month	–	brass	and	bullets.

NATO involvement in Iraq and Afghanistan has seen a resur-
gence in 7.62mm use including the low level sniper role by 
American forces, originally carried out with resurrected M21 
sniper rifles or scoped M14s as seen here, more recently the 
M110 ‘SASS’ rifle. (Courtesy of US Army image archives.)



	

Let’s	 move	 onto	 components	 in	 our	 look	 at	 .308	
Win.	Making	a	choice	can	be	as	simple	or	as	hard	
as	 you	 like:	 if	 you	 live	 in	 Britain	 or	 Europe,	 the	
‘simple	 route’	 is	 to	 specify	 Lapua	 brass,	 a	
‘benchrest’	 primer	 such	 as	 the	 CCI-BR2	 or	
Federal	210M,	155gn	Lapua	Scenar	or	new	Sierra	
Matchking	 bullet	 and	 subject	 to	 personal	
preference,	 Vihtavuori	 N140	 /	
540	/	150	powder.	
Take	 a	 deep	 breath	 when	
you	 buy	 the	 gear	 though	 as	
a	 couple	 of	 hundred	 cases,	
500	 Scenars,	 1,000	 primers,	
and	 couple	 of	 kilos	 of	 N140	
add	 up	 to	 £437.36	 using	 the	
importers’	 recommended	 retail	
prices,	 although	 you	 can	
reduce	 unit	 prices	 somewhat	
by	 buying	 bulk	 (1,000-piece)	
bullet	packs	and	a	3.5Kg	bottle	
of	 powder.	 If	 you’re	American,	
you	might	choose	Lapua	brass	
too,	but	are	more	likely	to	select	
home-produced	 Winchester	 or	
Remington,	 a	Sierra	or	Berger
155gn	 bullet	 and	 Hodgdon	
VarGet.	 One	 of	 the	 beauties	
of	 handloading	 .308	 Win	 is	
the	 range	 of	 top	 quality	
components	 that	 is	 available	
not	 to	 mention	 this	 design’s	
excellent	 performance	 with	

most	 mid	 burning	 rate	 powders,	 a	 quick	 survey	
finding	 just	over	20	 fully	 suitable	grades	 from	five	
manufacturers	 available	 in	 the	 UK,	 most	 of	 them	
suitable	 for	 ‘mainstream’	 (155-210gn)	 bullet	
weights.	 A	 quick	 count	 of	 suitable	 bullets	 threw	

Above - Many British .308 Win users will use 
Lapua brass and bullets with Vihtavuori powders

Hodgdon VarGet is the powder of choice for .308W Palma and 
Fullbore Rifle on the western side of the Atlantic with American 

brass and bullets. Alliant Reloder 15 is the choice of some



up	 36	 HPBT	 or	 FMJBT	 match	 examples	 within	
this	 weight	 range,	 again	 from	 five	manufacturers.	
Brass
But,	 let’s	 start	 with	 the	 case,	 a	 component	which	
is	 all	 too	 often	 the	 last	 thing	 to	 be	 considered,	
and	then	largely	in	terms	of:	“Which	is	cheapest?”		
Alright,	 if	 you’re	 going	 to	 use	 an	 ancient	 7.62mm	
TR	rifle	or	superannuated	sporter	to	shoot	at	large	
targets	 at	 modest	 ranges,	 expensive	 brass	 won’t	
affect	 the	 results	 overmuch.	 Just	 after	 the	 first	
Gulf	 War	 I	 acquired	 hundreds	 of	 7.62X51mm	
cartridges	from	people	who’d	bought	them	for	under	
£10	 /	100,	 then	complained	 they	“wouldn’t	shoot”!	
They	 had	 Farsi	 headstamps,	 came	 from	 different	
manufacturing	lots,	and	were	dirty	with	a	mixture	of	
grit	and	oil.	Oh	yes,	they	were	still	in	strips	of	five	in	
metal	 disintegrating-belt	 clips,	 presumably	 having	
been	in	5	ball;	1	tracer	machinegun	belts	–	I’m	pretty	

sure	they	were	the	former	property	of	one	Saddam	
Hussein	and	had	been	recovered	from	some	bit	of	
Kuwaiti	or	Iraqi	real	estate.	The	case	to	bullet	crimp	
was	 so	 crude	 some	 mouths	 were	 almost	 square	

How do you get your cases? Once-fired or other 
secondhand brass from different makers and 

production lots and fired in other people’s rifles 
is not ideal

Buying new Lapua, Norma or RWS brass is the 
proper starting point for precision .308W 
handloads. The R-P cases seen on the left are 
good quality too, but cost more than Lapua at 
the moment!



	

and	dismantling	them	revealed	poorly	made,	often	
damaged	bullets	alongside	three	powders	each	with	
a	different	charge	weight.	A	few	cases	had	flaws	in	
the	brass	walls	and	had	to	be	discarded	for	safety	–	
it	doesn’t	come	worse	than	that!	Yet	cleaning	them	
up	 and	 truing	 /	 resizing	 the	 necks	 produced	 very	
serviceable	short-medium	range	ammunition	when	
reloaded	 with	 150gn	 Lapuas	 –	 a	 Ruger	 77V	
heavy-barrel	sporter	had	no	trouble	keeping	them	in	
the	NRA	TR	target	centre	at	500	yards.

Match Quality
However	 .......	 if	 you	 have	 any	 aspirations	 to	
produce	 match	 quality	 .308W	 ammo,	 you	 start	
with	 brand	 new	 (NOT	 ‘once-fired’)	 good	 quality	
brass,	 and	 the	 best	 comes	 from	 Lapua,	 Norma,	
and	 RWS.	 Unlike	 American	 brass,	 this	 trio	 have	
machined	primer	pockets	and	drilled	flash-holes,	and	
usually	exhibit	smaller	variations	in	their	neck	wall	
thickness,	 and	 overall	 weights.	 Norma	 is	 rarely	
found	here	as	new	unprimed	cases,	most	examples	
coming	from	fired	factory	sporting	ammunition	while	
RWS	cases	can	be	obtained	if	you	hunt	around,	but	
are	very	

expensive.	 Lapua	 is	 widely	 available,	 and	
considering	the	quality,	not	that	much	dearer	than	the	
Remchester	 equivalents	 –	 In	 fact,	 checking	 with	
Lapua	importer	Tim	Hannam,	it’s	currently	cheaper	
than	its	‘Relcom’	(Remington)	equivalent	at	£47.95	
per	100	compared	to	£52.98!	Winchester	is	cheaper	
though	at	£36.40	from	Wilson	&	Wilson	Fieldsports	Ltd.

So	what’s	special	about	Lapua?	Firstly,	strength	–	
very	 important	as	 the	back	end	of	 the	case	 is	 the	
plug	 that	 that	 seals	 the	 rear	 of	 the	 chamber	 and	
keeps	 gas	 at	 thousands	 of	 degrees	 and	 60,000	

psi	away	 from	your	eyes.	 It’s	not	as	
simple	 as	 that	 though	 as	 we	 need	
degrees	of	brass	hardness	/	toughness	
that	vary	–	hard	at	the	rear	in	the	head	
/	web	area	so	it	doesn’t	distort	under	
pressure	 and	 the	 primer	 pocket	
doesn’t	 expand,	 hopefully	 not	
under	 repeated	 firings	 either	 as	 we	
don’t	want	 to	 throw	 the	cases	away	
after	 two	 or	 three	 loadings.	 As	 we	
go	up	the	case,	the	brass	has	to	be	
softer	 as	 well	 as	 thinner	 so	 that	 it	
expands	 against	 the	 chamber	 walls	
without	splitting.	Finally,	the	shoulder	
/	neck	section	has	to	be	very	soft	 in	
relative	terms	to	grip	the	bullet	without	
splitting	 and	 to	 take	 the	 expansion	
and	 contraction	of	 firing	 followed	by	

Lapua is not only very consistent, but very strong 
with the best brass hardness gradation control 

in the business. Note the dark shoulder/neck 
areas from the final annealing operation

Super thin-walled 1980s Norma 160gn .308 
cases have a thin, weak web-body junction 
and will separate in short order if headspace 
is not kept small and/or heavy loads are used 
in weaker actions

The Sinclair case sorter allows quick and easy 
case-neck measurement for batching and 

culling brass



resizing	 down	 for	 the	 next	 loading.	 It	 does	 work	
harden	 though,	 and	 it’s	 this	 that	 will	 likely	 define	
the	 case’s	 life,	 either	 that	 or	 the	 primer	 pocket	
expanding	 under	 repeated	 heavy	 loads.	 Lapua’s	
materials	 control,	 cold-drawing	 stages	 (which	
hardens	 the	 brass	 as	 well	 as	 being	 part	 of	
the	 forming	 process)	 and	 multiple	 targeted	
annealing	 processes	 (to	 soften	 the	 metal	 in	 the	
appropriate	places)	as	it	turns	a	brass	disc	or	‘coin’	
into	 a	 finished	 case	 are	 reckoned	 to	 be	 amongst	
the	best	 in	 the	world.	The	 result	 is	a	 really	strong	
component	 that	 Lapua	 says	 will	 survive	 at	 least	
10	 loadings,	 and	 in	military	 ammunition	 has	 a	 20	
year	 shelf	 life	 without	 case-neck	 deterioration.

The	other	thing	we’re	looking	for	is	consistent	wall	
thickness,	 this	 seen	 by	measuring	 necks	 at	 three	
or	four	points	around	their	circumference.	We	want	
two	types	of	consistency	–	between	cases,	so	that	
every	 case	 in	 the	 box	 has	more	 or	 less	 identical	
dimensions;	 also	 within	 individual	 cases	 so	 that	
brass	 that	 averages	 15	 thou’	 neck	 thickness	 say,	
doesn’t	 throw	up	readings	of	14	thou’	on	one	side	
and	 16	 on	 the	 other.	 We	 can	 neck-turn	 these	
inconsistencies	 out,	 can’t	 we?	 Yes,	 but	 that’s	
extra	 workload	 needing	 expensive	 tools,	 also	
inconsistent	 neck	 wall	 thickness	 is	 a	 symptom	 of	
the	 whole	 case	 being	 out	 of	 kilter.	 These	 things	
are	 bad	 for	 precision	 ammo	as	 they	 (a)	 generate	
inconsistencies	 between	 cartridges,	 and	 accuracy	
is	 about	 every	 cartridge	 behaving	 the	 same	 way	
in	 the	 rifle,	 and	 (b)	 produce	 small	 concentricity	
variations,	 so	 cartridges	 don’t	 lie	 straight	 in	 the	
chamber	and/or	bullets	aren’t	lined	up	with	the	bore.

The	 final	 thing	 we’re	 interested	 in	 is	
capacity,	 the	 amount	 of	 space	 inside,	
specifically	 a	 few	 microseconds	 after	
ignition	 has	 taken	 place	 and	 pressure	
has	built	up	enough	to	expand	the	case	
to	 fit	 the	 chamber	 –	 that’s	 the	 actual	
working	 combustion	 chamber	 volume	
which	 has	 a	 significant	 effect	 on	 the	
ultimate	 pressures	 produced	 as	 the	
powder	burn	peaks,	 and	 in	 turn	affects	
performance	 and	 safety.	 We	 measure	
the	 capacity	 by	 weighing	 the	 amount	
of	 water	 that	 fills	 a	 fired	 but	 unsized	
case	 to	 the	 top	 of	 its	 mouth.	 Weigh	 a	
selection	 of	 fired	 cases,	 choose	 an	
average	 example	 noting	 its	 empty	
weight,	 fill	 it	 with	 water	 level	 with	 the	
mouth,	 then	 reweigh	 to	 obtain	 the	
water’s	 weight	 by	 simple	 arithmetic.	
We	 don’t	 do	 this	 for	 every	 case	 in	 a	
box,	 but	 it’s	 useful	 for	 comparing	 the	
capacity	 of	 different	 makes,	
sometimes	 even	 different	 lots	 of	 one	
make,	and	nearly	essential	if	you	have	the	

QuickLOAD	 internal	 ballistics	 program	 and	 want	
to	use	it	properly	as	inputting	the	finding(s)	gener-
ally	provides	more	accurate	results	than	using	the	
default	 value.	What	we’d	 like	 is	 for	 every	 case	 in	
a	 box	 to	 have	 an	 identical	 capacity,	 but	 we	 can’t	
really	 find	 that	 out,	 so	 we	 do	 the	 next	 best	 thing	
and	weigh	every	one	(empty)	and	segregate	them	
accordingly.	 The	 idea	 is	 that	 if	 a	 case	 is	 lighter	
than	its	fellows,	its	walls	are	thinner	so	it	likely	has	
more	capacity;	less	if	it’s	the	other	way	around	and	
is	 at	 the	 heavier	 end	 of	 the	 range.	We’re	 looking	
for	 a	 1%	 maximum	 variation	 –	 1.7gn	 if	 a	 typical	
example	weighs	170gn,	or	around	0.8gn	either	side	
of	the	median.	What	are	we	actually	likely	to	find	in	
a	box	of	virgin	brass?	It	varies	depending	on	make,	
cartridge,	 and	 manufacturing	 lot.	 Our	 ‘good	 trio’	
usually	produce	small	variations	–	I’ve	seen	Lapua	
.308	brass	where	every	example	in	a	100-piece	box	
was	within	 a	 1gn	 range	 equating	 to	 around	 0.6%	
variation,	 but	 three-quarters	 or	more	 vary	 by	 less	
than	 half	 a	 grain.	 I’ve	 encountered	 other	 makes	
where	there	was	four	or	five	grains	difference	over	
100	cases.	Incidentally,	this	weighing	process	and	
any	 batching	 or	 culling	 should	 be	 done	 after	 any	
case	preparation	processes	 that	 involve	 removing	
metal:	trimming;	primer	pocket	cutting	/	uniforming;	
mouth	chamfering;	and	neck-turning.

What	 did	 I	 mean	 by	 ‘cartridge’	 within	 the	 list	 of	
variables?	 Well,	 even	 within	 the	 Lapua	 range,	
I	 reckon	 there	 is	 ‘Lapua	 Quality’	 and	 ‘Lapua	
Quality’	 –	 that	 is,	 .220	 Russian,	 6mm	BR	Norma	
and	 6.5X47mm	 Lapua	 cases	 are	 usually	 superb	
out	 of	 the	 box,	 as	 they’re	 going	 to	 the	 pickiest	

Above - Laurie isn’t a fan of battery powered electronic 
scales for measuring powder charges, but they’re a boon 
for weighing and sorting cases. This Lapua .223 Rem case 
is being weighed empty prior to filling with water to obtain 
the capacity



	

customers	in	the	shooting	fraternity.	.308W	is	a	less	
pricey	‘bread	and	butter’	product	produced	in	larger	
quantities	and	some	of	it	ending	up	loaded	with	FMJs	
for	military	customers,	so	it’s	not	guaranteed	to	be	
quite	as	good,	displaying	greater	variability	between	
lots,	 but	 at	 its	 best	 is	 still	 really,	 really	 consistent.

We’re	 not	 just	 interested	 in	 consistency	 amongst	
cases	 from	 one	maker,	 but	 in	 comparing	weights	
and	 capacities	 of	 brass	 from	 different	 sources.	

This	is	one	reason	why	
bullet	 and	 powder	
manufacturers	 are	 a	
bit	 cautious	 in	 their	
loads	data.	 If	 you	 read	
the	 wordy	 bits	 at	 the	
beginning	 of	 reloading
manuals	as	you	should,	
you	 might	 notice	 a	
‘health	 warning’	 about	
maximum	 loads	 only	
being	 safe	 with	 the	
exact	 combination	 of	
components	 listed	 in	
the	 cartridge	 data,	 but	
the	 producers	 know	
that	 many	 customers
will	ignore	this	and	use	
any	 old	 case	 they	 can	
get	 hold	 of,	 preferably
for	free!	You	also	used	
to	 see	 warnings	 in	
tables	 of	 .30-06	 and	
.308W	 data	 to	 reduce	
maximum	 loads	 with	
‘arsenal	 brass’	 by	 a	

couple	of	grains	as	heavy	military	cases	often	have	
less	room	inside	and	generate	more	pressure	for	a	
given	bullet	and	powder	charge.

Makes
What	 have	 I	 been	 using	 in	 my	 test	 loads	 and	
competition	shooting?	The	primary	make	is	Lapua,	
all	cases	of	recent	manufacture	but	bought	in	three	
bites,	hence	different	lots.	I	also	have	hundreds	of	
1980s	era	Norma	cases	 that	are	 light,	 thin-walled	

and	 ‘roomy’.	 Recent	 Relcom	 (R-P	
headstamped	 cases	 from	Remington)	
and	Winchester	cases	were	purchased	
too.	As	examples	of	military	type	brass,	
I	 tried	 25-case	 samples	 of	 American	
WCC80	 and	 German	 MEN,	 the	 latter	
obtained	 from	 firing	 HPS	 Target
Master	ammo.	Finally,	for	comparison,	
I	 weighed	 and	 measured	 the	 water	
capacity	of	an	RG	2004	7.62mm	case	
from	 155gn‘Bisley	 Match’	 cartridges,	
also	 fired	 in	 my	 rifle	 and	 fireformed	
to	 its	 chamber.	 Cases	 were	 weighed,	
had	 their	 neck	 thickness	 measured,	
and	the	water	capacity	identified	–	the	
results	are	shown	in	Table	1.	The	Lapua	
brass	 displayed	 its	 usual	 exceptional	
weight	and	length	consistency,	but	this	
particular	 lot	had	more	neck	thickness	
variation	 than	 some	 ranging	 from	 14	
to	17	 thou’.	 I	 should	stress	 that	 these	
extremes	 were	 never	 found	 in	 any	

Weighing good quality brass from a single production lot like these Lapua 
308W examples will usually produce a classic ‘distribution bell-curve’ with 
most weights in the middle tapering off to a few very light and heavy 
examples at either end of the range

RG Bisley Match 7.62mm cases are heavy with reduced 
internal capacity while the German MEN brass used in HPS 
target master ammunition is on a par with good quality 
commercial products



single	 case	 ,and	moreover	 only	 applied	 to	 a	 very	
few	examples.	Around	half	the	100	cases	measured	
exactly	 15,	 and	 that	 right	 around	 their	 necks	 too,	
give	 or	 take	 a	 half-thou’.	 This	 is	where	 a	Sinclair	
case-sorting	 tool	 is	 a	 boon	 letting	 you	 measure	
necks	 quickly	 and	 segregate	 those	 outside	 of	
whatever	 you	 decide	 are	 acceptable	 limits.	 The	
Relcom	 (R-P)	 brass	 was	 more	 consistent	 than	 I	
expected	with	less	extreme	overall	neck	thickness	
variation	 than	 the	 Lapua,	 no	measurement	 falling	
outside	0.015	to	0.0165”,	but	actually	had	far	fewer	
individual	 cases	 with	
a	 one-thou	 or	 less	
variance	in	their	necks.	
This	 make	 also	 had	
a	 good	 overall	 weight	
spread	 of	 only	 1.3gn.	
To	 my	 surprise	
as	 I	 think	 of	 it	 as	
military	 rather	 than	
match	 brass,	 the	
ex-HPS	 MEN	 stuff	
was	 very	 good	 too.	
Winchester,	in	my	lot	at	least,	was	the	poorest	of	the	
commercial	makes	 and	 also	 had	 the	worst	 finish,	
hardly	 a	 case-mouth	 round	 as	 they	 came	 out	 of	
the	 packet.	 It	wouldn’t	 be	 fair	 to	 comment	 on	 the	
Norma	 cases	 which	 produced	 a	 lot	 of	 variation,	
because	it’s	not	recent	manufacture,	and	my	holdings	
comprise	several	manufacturing	lots	mixed.	This	brass	

is	the	famous,	perhaps	that	should	be	
notorious,	‘160gn	Norma’	which	was	
seized	on	by	 the	Bisley	Match	Rifle	
shooters,	but	turned	out	to	be	overly	
thin-walled	and	weak	in	the	web-body	
junction	 leading	 to	 failures	 with	 the	
very	 stiff	 loads	 these	 shooters	 use.	
Some	of	my	cases	measure	only	12-
13	thou’	in	their	necks,	although	14	is	
more	common.
Capacity	 wise,	 I	 got	 a	 range	 of	
water	weights	from	54.8gn	for	the	RG	
military	example	up	to	57.2gn	for	the	
old	 thin-walled	 Norma	 representing	
smallest	 and	 largest	 capacities.	
The	 table	 also	 lists	 these	 weights	
and	 shows	 the	 peak	 pressures	 and	
MVs	 that	 QuickLOAD	 calculates	
for	 a	 155gn	 Lapua	 Scenar	 seated	
to	an	OAL	of	2.850”	over	45.0gn	of	
Vihtavuori	 N140,	 showing	 how	
capacity	 affects	 pressure.	 Putting	 it	
another	way,	if	you	had	worked	up	a	
maximum	load	of	this	powder	that	is	
right	on	the	CIP	allowed	maximum	of	
60,191	psi	 in	 the	Norma	case,	 then	
used	that	charge	in	the	Lapua	or	RG	
case	 without	 reducing	 it,	 you’d	 be	
3,550	psi	and	7,150	psi	over	the	CIP	

PMax	levels	respectively!

I’ll	 look	 at	 case	 preparation	 next	month,	 asking	 if	
it’s	worth	 the	expense	and	effort,	 then	move	onto	
the	next	main	group	of	components,	bullets,	where	
we	not	only	have	a	big	 choice	of	makes,	weights	
and	types,	but	a	split	between	long	and	short-range	
models	that	many	shooters	fail	to	appreciate.
Pmax	values	marked	with	a	*	exceed	CIP	maximum	
allowed	 (60,191	 psi).	 NB	 pressures	 and	MVs	 are	

estimates	 from	 a	 computer	 model,	 and	 actual	
pressures	 may	 be	 higher	 or	 lower	 in	 a	 particular	
firearm.	The	 loading	 data	 is	 purely	 for	 illustration,	
not	necessarily	recommended	for	use.

Case wall consistency is a key factor alongside the press, dies 
and loading techniques in producing cartridges with minimum 
bullet runout – unlike these American factory examples

Table 1 Case Weights and Neck Thickness
Weights (gn) Neck Thickness Capacity PMax (psi) MV (fps)

Norma Av. 159.5gn Av. 0.013” 57.2gn H2O 55,686 2,890

Winchester 156.3 – 158.7 0.014 – 0.017” 56.9gn H2O 56,403 2,896

Remington 164.1 – 165.4 0.015 – 0.0165” 56.6gn H2O 57,141 2,902

MEN 171.1 – 172.0 0.0145 – 0.016” 56.3gn H2O 57,901 2,908

Lapua 171.1 – 171.9 0.014 – 0.017” 55.6gn H2O 59,763 2,922

WCC80 (Mil) 173.9 – 177.0 0.013 – 0.0175” 55.3gn H2O 60,602* 2,929

RG04 (Mil) 172.3gn 0.0155 – 0.0175” 54.8gn H2O 62,059* 2,940



I’d	 intended	 to	 move	 onto	 bullets	 this	 month	 but	
people	 have	 asked	 for	 a	 bit	 more	 information	 on	
basic	case	preparation,	so	 I’ll	 take	a	quick	 look	at	
this	subject	for	our	shiny	new	brass.	The	object	of	
the	exercise	 is	to	get	some	consistent	batches	for	
match	 use	 and	 which	 help	 produce	 ammunition	
with	 minimal	 pressure	 and	 velocity	 variations.	
Minimal	 variations?	 	 Surely	 modern	 commercial	

brass	 doesn’t	 produce	 ammunition	 with	 big	
variations,	 especially	 if	 we’ve	 paid	 extra	 for	 a	
premium	 make?	 Sadly,	 yes!	 There	 are	 so	 many	
variables	 that	 affect	 cartridge	 behaviour	 that	 a	
range	 of	 pressures	 is	 produced.	 Ten	 years	 ago,	
Art	 Alphin	 and	 a	 group	 of	 top	 sporting	 shooters	
collaborated	to	produce	a	reloading	manual	called	
“Any	Shot	You	Want	.....The	A-Square	Handloading	

One case preparation task should be done for any ammunition – chamfer the inside case-mouth 
edges to ease bullet seating. Standard and ‘VLD’ chamfer tools



	

and	Rifle	Manual”,	a	must-have	 incidentally	 if	you	
want	to	handload	big	stuff	for	African	and	
dangerous	 game.	 Uniquely,	 this	 manual	 gives	
MV	 and	 chamber	 pressure	 extreme	 spread	 (ES)	
and	 standard	 deviation	 (SD)	 values,	 as	 well	 as	
averages.	 Looking	 at	 .308	 Win,	 nine	 loads	 are	
provided	 for	 the	 180gn	 Nosler	 Ballistic	 Tip	
each	 comprising	 three	 charge	 weights	 for	 three	
powders,	 and	 pressure	 ES	 values	 for	 those	 nine	
loads	 varied	 from	2,200	 to	 10,100	 psi;	 only	 three	

were	under	5,000	psi	(in	a	cartridge	with	an	allowed	
Maximum	Average	Pressure	of	62,000	psi	SAAMI;	
60,175	psi	CIP).

The	 causes	 of	 such	 variations,	 which	 don’t	
necessarily	 turn	 into	as	huge	MV	spreads	as	you	
might	 imagine	(the	10,100	psi	ES	 load	had	an	87	
fps	 velocity	 ES),	 are	 partly	 understood	 through	
research	 and	 empirically	 acquired	 experience	 as	
to	 what	 does	 or	 doesn’t	 work,	 but	 there	 are	 still	

Case-neck measuring 
kit: Lyman neck mike 
front; Sinclair case neck 
sorter behind and an 
expensive Starret tube-
micrometer based neck 
measuring tool on the 

left

Lyman all-calibre  (bar 
.17/.20) flash-hole de –
burr and uniforming tool 
above a Sinclair small 
(0.062”) flash-hole reamer



large	dollops	of	guesswork	and	opinion	about	 this	
subject.	 Some	 factors	 are	 case	 design;	
propellant	characteristics;	load	characteristics	(high	
fill-ratios	 with	 little	 unused	 space	 are	 generally	
superior);	 various	 ignition	 (primer	 related)	 factors;	
‘bullet	pull’	(pressure	needed	before	the	bullet	moves	
out	of	the	case-neck,	mostly	down	to	neck-tension).	

Some	of	this	cannot	be	influenced	by	the	handloader,	
but	 there	 are	 things	 we	 can	 address	 –	 reducing	
variations	 in	 case	 capacities	 (via	 case	 weights),	
‘bullet-pull’	 (through	 neck	 thickness),	 and	 ignition.

I	 used	 some	 measurements	 to	 identify	 case	
variations	 as	 an	 indication	 of	 quality	 last	 month.	

Another type of flash-hole reamer that uses 
interchangeable pilot stops, this one designed 

for .17” and .20” calibre cases

Sinclair primer pocket tool handle and carbide ‘uniformer’ bits. Hand operation is a hard tedious 
job if much metal needs to be removed on a large number of cases



	

First	 stage	 preparation	 simply	 takes	 this	 process	
further.	 Identifying	 the	 modal	 neck	 thickness	 and	
case	weights,	plus	 the	normal	 range	of	 variations	
present	 lets	 us	 remove	 examples	 that	 fall	 too	 far	
outside	the	norm.	Let’s	take	a	couple	of	examples.	
We’ve	 measured	 case	 neck	 thickness	 on	 a	
reasonable	 number	 of	 cases	 –	 say	 20	 –	 each	 at	
three	points	around	the	neck,	and	noted	the	results.	
A	glance	down	the	list	of	measurements	shows	that	
batch	mostly	averages	0.016”	±	0.005”,	examples	
falling	within	0.0155”	–	0.0165”.	A	few	will	have	nil	
or	virtually	nil	variation,	most	will	have	a	half	to	full	
thou’.	If	the	brass	is	good,	only	a	few	examples	will	
be	outside,	either	in	having	a	larger	overall	variation	
(eg	 0.015”	 –	 0.017”),	 or	 with	 good	 consistency	
around	 the	 neck	 but	 at	 a	 different	 measurement	
(eg	 0.015”,	 0.015”,	 0.0155”).	 If	 you	 have	 1,000	
pieces	of	 brass	 to	play	with	and	 lots	 of	 time,	 you	
could	batch	the	cases	into	a	fair	number	of	groups,	
but	we’re	more	likely	to	have	a	sample	of	200	and	
we’re	not	going	to	neck-turn,	so	decide	to	segregate	
on	 a	 0.001”	 maximum,	 or	 maybe	 half	 that	 if	 the	
manufacturing	 	 lot	 is	 really	 consistent.	Depending	
on	 how	 the	measurements	 fall	 that	 could	 be	 two	
groups	covering	0.015-0.016”	and	0.016-0.017”,	or	
one	batch	only	based	on	the	range	originally	quoted	
of	 0.0155-0.0165”	 with	 everything	 else	 used	 for	
short-range.

We	now	undertake	a	second	stage	segregation	on	
weight	 separating	 cases	 out	 by	 0.1gn	 steps,	 the	
final	 batching	 again	 depending	 on	 the	 statistical	
distribution	 that	 shows	 up.	 If	 90%	 fall	 within	 a	
small	 central	 range	 of	 say	 1.0-1.5gn,	 but	 5%	 are	
out	 each	 side,	 lighter	 and	 heavier,	 remove	 those	
outside	 the	main	group,	especially	 if	 they	are	well	
outside	as	sometimes	happens.	Or,	there	only	may	
be	a	1-2gn	overall	variation	spread	around	a	modal	
weight	 and	 it’s	 feasible	make	 the	 split	 either	 side	

of	a	particular	weight.	There	 is	 the	practical	 issue	
too	 of	 most	 people	 loading	 and	 using	 50-round	
ammunition	boxes,	so	having	batches	of	twenty	to	
thirty	something	cases	is	unhandy	–	that’s	why	it’s	
better	starting	with	200	examples	than	100,	to	get	two	
or	three	by	50-case	batches,	and	one	practice	box.

Moving	 onto	 the	 powder	 charge	 ignition	 issue,	
this	is	most	influenced	by	the	choice	of	primer	and	
how	 well	 it	 matches	 the	 case	 size	 and	 powder	
characteristics,	 but	 variations	 in	 the	 component’s	
seating	 in	 its	pocket	and	 the	flash-hole	diameter	 /	
uniformity	 also	 produce	 pressure	 variations.	 This	
is	 particularly	 so	 for	 some	American	 made	 brass	
that	has	 the	flash-hole	punched	 through	 the	web,	
as	opposed	to	drilled.	This	leaves	brass	‘wings’	or	
burrs,	 some	 quite	 long,	 set	 irregularly	 around	 the	
edge	 of	 the	 hole	 inside	 the	 case,	 and	 these	 can	
introduce	a	 random	element	 into	 the	primer	flame	
distribution	 and	 charge	 burn.	 (You	 can	 often	 see	
the	 burrs	 –	 look	 through	 the	 flash-hole	 of	 a	 new	
case	from	the	primer	pocket	side	while	angling	and	
turning	 the	case.	 If	 the	 light	 is	good,	 it	 reflects	on	
the	 clean	 brass	 to	 illuminate	 them).	Almost	 every	
reloading	 tool	 company	 now	 sells	 flash-hole	
‘uniformers’	 that	cut	holes	 to	a	common	diameter,	
more	 usefully	 remove	 the	 ‘wings’.	 Some	 use	
interchangeable	 neck-pilot	 collars	 that	 fit	 on	 the	
tool	 stem	 as	 a	 ‘stop’	 so	 you	 need	 to	 buy	 one	 for	
every	calibre	you	load,	while	others	like	my	Lyman	
model	come	with	a	multi-calibre	cone	shaped	stop.

What	 all	 such	 tools	 have	 in	 common	 is	 that	 they	
index	on	 the	case-mouth,	so	 the	amount	of	cut	 is	
affected	by	variations	in	case-length,	often	requiring	
cases	to	be	trimmed	before	attending	to	flash-holes.	
Some	 people	 like	 to	 cut	 marginally	 deeper	 than	
required	 to	 de-burr	 to	 put	 a	 small	 bevel	 onto	 the	
flash-hole	edges,	 to	act	as	a	venturi	 and	 improve	

Sinclair pocket uniformer in a power tool adaptor – 
cordless screwdrivers have transformed this and other 
case preparations jobs



primer	flame	distribution	inside	the	case.	If	you	do	
this,	it	really	does	have	to	be	a	tiny	amount	as	going	
deep	 will	 weaken	 the	 case-head	 or	 produce	
undesirable	 ignition	changes.	I’m	not	sure	 if	 these	
tools	 always	 uniform	 flash-hole	 diameters	 in	
American	cases	anyway,	as	some	of	the	apertures	
in	punched	brass	are	already	of	a	 larger	diameter	
than	 the	 tools’	 reamer	 tips.	 If	we’re	 talking	Lapua,	
RWS,	 and	 Norma	 brass	 with	 drilled	 holes,	 there	
are	few	if	any	burrs	 left	 inside	the	case,	and	if	we	
want	to	be	sure	all	flash-holes	are	absolutely	round	
and	of	a	consistent	diameter,	precision	handloading	
suppliers	 such	 as	 Sinclair	 International	 sell	 very
precise	 reamers	 that	 index	 off	 the	 primer	 pocket.	
The	 two	 Sinclair	 models	 (for	 large	 and	 small	
flash-hole	sizes)	open	them	to	a	size	0.001”	above	
the	nominal	measurement.		Since	.308	Winchester	
normally	 has	 the	 large	 (0.080”)	 size,	 the	 reamer	
cuts	the	hole	to	0.081”.

The	other	ignition	related	activity	is	to	‘uniform’	the	
primer	 pocket	 with	 an	 appropriate	 cutter,	 again	
available	now	from	most	tool	manufacturers.	Doing	
this	squares	the	pocket	up	(American	brass	usually	

has	rounded	corners	at	the	side	/	floor	junction)	and	
cuts	pockets	 to	a	common	depth	so	every	primer	
can	be	seated	identically	in	relation	to	the	case-head	
face	and	firing	pin	reach.	It	also	cuts	the	floor	so	it	
is	level	and	at	90°	to	the	case-head	–	with	American	
cases	 having	 swaged	 pockets,	 then	 having	 the	
flash-hole	violently	punched	through	the	floor,	they	
usually	end	up	slightly	concave,	and	with	variations	
in	 depth	 and	 shape.	 Why	 does	 all	 this	 matter?	
Seating	 the	primer	 fully	with	 some	 tension	on	 the	
anvil	 is	 vital	 to	 getting	 consistent	 charge	 ignition	
and	pressures	–	numerous	tests	have	proven	this	
–	and	variations	in	the	distance	between	the	top	of	
the	primer	cup	and	the	bolt-face	caused	by	primer	
pocket	depth	issues	can	affect	the	power	of	the	firing	
pin	 strike	marginally.	 I’m	 kidding	 aren’t	 I?	 Teensy	
weensy	 changes	 in	 how	 the	 primer	 is	 hit	 and	
indented	 surely	 don’t	 affect	 ammunition	
performance!	 They	 won’t	 in	 an	 AK47	 or	 WW2	
Lee-Enfield,	but	allegedly	do	 in	a	finely	tuned	and	
accurate	modern	rifle,	but	there	are	mixed	views	on	
this	amongst	some	long-range	shooters	–	more	on	
this	in	a	bit!

Measuring case run-out is always 
useful and the occasional out of true 
case shows up



	

What	 is	 not	 in	 doubt	 is	 the	 importance	 of	
consistent	 ignition.	 Here’s	 an	 extreme	 example	
from	 the	 2008	 GB	 F-Class	 Association	 League	
rounds.	Gary	Costello	who	shoots	a	7mm/270WSM	
rifle	in	‘Open’	was	on	a	roll	with	first	places	until	the	
August	round	at	Bisley	when	he	finished	21st	and	a	
massive	 50	 points	 below	 the	 winner.	 In	 the	
F-TR	 class,	 .308	 Win	 user	 Stuart	 Anselm	 was	
consistently	 in	 the	 top	 five	 until	 the	 September	
Diggle	 round	 where	 he	 was	 13th	 (out	 of	 15	
entrants)	and	66	points	below	the	class	winner.	Both	
were	mystified	by	a	sudden	collapse	in	their	rifles’	
performance	 until	 they	 carried	 out	 short-range	
accuracy	 testing	 over	 chronographs	 and	 found	
huge	velocity	spreads.	They	had	changed	primers	
to	a	make	that	is	rated	highly	in	precision	shooting	
circles,	 but	 either	 didn’t	 suit	 their	 loads,	 or	 there	
was	 something	 amiss	 with	 that	 production	
batch.	Returning	 to	 their	usual	 caps	sorted	 things	
out	 immediately,	 and	 Gary	 went	 on	 to	 finish	
the	season	as	the	GB	F-Class	champion.	

Right,	 all	 this	 is	 a	 bit	 of	mouthful	 to	 swallow,	 and	
may	 well	 put	 newcomers	 off	 long-range	 shooting	
disciplines.	 It’s	 certainly	 been	 tedious	 describing	
it,	 and	 I	 haven’t	 even	 mentioned	 neck-turning!	
What	would	 I	 recommend,	 and	what	 do	 I	 do	 (not	

necessarily	 the	 same	 things)?	 If	 I’m	 asked	 for	
advice,	I	say	buy	Lapua	brass,	and	ignore	the	primer	
pocket	and	flash-hole	because	they	are	machined	/	
drilled	and	very	consistent	in	this	make.	If	shooting	
is	 at	 shorter	 ranges	 (up	 to	 600	 yards)	 and	 not	 in	
benchrest	 type	 competitions,	 that’s	 it	 really	 –	 just	
chamfer	the	case-mouth	to	ease	bullet	seating	.	If	
longer	 ranges	are	 involved,	measure	 the	necks,	 if	
nothing	else	to	cull	the	odd	bad	one	out,	also	weigh	
and	 batch	 cases.	 Most	 handloaders	 can	 weigh	
them	even	if	 it’s	on	beam	scales	that	aren’t	overly	
handy,	 but	 how	 do	 you	measure	 neck	 thickness?	
The	Sinclair	case	sorter	is	handy,	but	a	cheaper	if	
slower	method	is	to	use	the	Lyman	0.0001”	(tenth	of	
a	thou’)	neck	ball-micrometer	which	has	an	RRP	of	
£45.70	and	has	wider	applications.	If	you’re	starting	
off	 from	 scratch,	 consider	 the	 three-in-one	RCBS	
and	Forster	case	measuring	tools,	called	the	‘Case	
Master’	and	‘Co-Ax	Case	and	Cartridge	Inspector’	
respectively,	the	latter	retailing	at	£80.50	plus	£3.87	
each	for	calibre-specific	pilots	needed	to	measure	
the	 neck	 thickness.	 Both	 measure	 bullet	 and	
case-neck	runout,	and	case-neck	thickness	using	a	
0.001”	dial	gauge.	You	don’t	need	really	expensive	
super-dooper	micrometers	here	that	measure	down	
to	0.0001”	as	you’re	working	to	half-thou’	tolerances,	
and	that’s	easily	seen	on	a	one	thou’	gauge	or	mike.	
I	 regard	 flash-hole	 uniforming	 /	 burr	 removal	 as	
essential	on	American	brass,	and	prefer	to	uniform	

Complete rejects for one reason or another 
including an out of true example



their	 primer	 pockets	 too,	 even	 for	 shorter	 range	
work.	 If	 you	 have	 a	 cartridge	 concentricity	 gauge	
tool	(run-out	gauge),	or	the	RCBS	or	Forster	multi-
purpose	 tools	 that	 do	 this,	 I’d	 recommend	 a	 final	
check	–	measuring	the	case-neck	run-out	–	before	
using	 the	 cases.	 I’ve	 found	 the	 very	 occasional	
example	that	shows	significant	run-out	even	though	
the	 case	 weight	 and	 neck-thickness	 figures	 are	
fine.	What	is	excessive?	Run-out	should	be	around	
0.001-0.0015”	or	less	in	good	brass	that	has	been	
full-length	resized	in	a	good	press-die	combination,	
certainly	 under	 0.002”.	 The	 odd	 brand	 new	 but	
‘banana	case’	turns	up	that	has	0.003”	or	even	much	
more,	 and	 resizing	 doesn’t	 cure	 the	 condition	 –	
scrap	such	cases	as	the	loaded	round	will	invariably	
have	even	greater	run-out	on	the	bullet.	What	do	I	
do?	Actually,	I	do	the	lot	–	even	with	Lapua	–	and	
‘clean	up’	the	necks	as	well	on	a	neck-turner	to	take	
the	high	spots	off	–	after	batching	them	in	out	of	the	
box	condition.	This	really	isn’t	necessary,	but	having	
given	myself	one	of	Sinclair’s	new	premium	NT4000	
turners	last	Christmas,	I’ve	got	a	bad	dose	of	ANTS,	
Addictive	 Neck-Turning	 Syndrome.	 Sad,	 isn’t	 it?

What	do	other	(more	successful)	long-range	shooters	
do?		It	varies	enormously,	as	can	be	seen	by	visiting	
the	6mmBR.com	website’s	‘Top	10	Articles’	webpage	
and	 clicking	 on	 some	 of	 the	 top	 American	 long-
range	 competitor	 interviews.	 Top	 American	 IBS	
1,000yd	 shooter	 John	 Hoover	 (6.5-284	 Norma)	

cuts	pockets	and	reams	flash-holes	using	a	0.084”	
tool	 he	 obtained	 after	 finding	 Winchester	 brass	
often	 exceeded	 the	 0.080”	 standard.	 Top	 Palma	
and	Fullbore	as	well	as	a	 former	NBRSA	1,000yd	
benchrest	 champion	 Jerry	 Tierney	 de-burrs	
Winchester	 cases,	 but	 doesn’t	 bother	 uniforming	
flash-holes	or	pockets.	Both	men	say	their	chronograph	
testing	backs	up	the	need	for	uniform	flash-holes,	or	
not!	Follow	up	what	the	top	Americans	do	though,	
and	many	have	systems	of	marking	a	case	whose	
shot	 goes	 out	 of	 the	 group	 at	 long	 range.	 If	 it	
happens	 twice,	 the	 case	 is	 dumped.	 Also,	 these	
and	 many	 other	 American	 top	 competitors	 say	
positive	things	about	recent	Winchester	brass,	while	
a	certain	British	benchrester	and	all-round	precision	
shooting	 ace	 with	 connections	 to	 this	 publication	
makes	a	spitting	noise	when	I	say	‘Winchester’,	or	
he	sees	me	using	 it!	Next	month,	 I’ll	 comment	on	
the	 relationship	between	MV	extreme	spread	and	
accuracy,	 and	 how	 this	 relates	 to	 the	 new	 Lapua	
.308	 Palma	 small-primer	 case	 mentioned	 in	 the	
News	 section,	 before	 making	 a	 start	 on	 bullets.

The easy to set up and adjust Sinclair NT4000 neck-turner has given Laurie the neck-turning bug. 
Any turning at this stage is carried out on pre-batched cases and involves very light cuts



	

I’ve	spent	the	last	two	parts	looking	at	cases	and	
their	preparation,	and	rather		late	in	the	day,	I’ll	ask	
why	spend	extra	money	on	good	brass,	then	time	
making	 it	 even	 better?	 –	 better	 accuracy	 in	 the	
form	of	smaller	groups,	surely.	Well	.......	yes,	but	
not	always	in	the	simplistic	way	that	is	measured	in	
the	size	of	test	groups	shot	at	100yd.	Most	(some	

studies	 say	 80%)	 ammunition	 grouping	 ability	
comes	 from	bullet	design	and	quality,	everything	
else	–	powder,	primer,	and	each	and	every	aspect	
of	 case-quality	 –	 only	 accounting	 for	 20%.	
However,	 it’s	 important	 not	 to	 overlook	 the	
remarkable	 improvements	 in	 accuracy	 and	
increased	 competitiveness	 of	 recent	 years.	

C o m p e t i t o r s	
have	 to	 identify	
and	exploit	every	
p o t e n t i a l	
i m p r o v em e n t	
on	offer,	no	matter	
how	 small	 a	
percentage	 it	
contributes	to	the	
overall	picture.	So	
what	is	‘accuracy’	
or	 ‘acceptable	
accuracy’?	 If	 you	
pardon	 the	 pun,	
this	 is	 a	 ‘moving	
target’,	 not	 only	
with	 definitions	
becoming	 ever	
tighter,	 also	
with	 regard	 to	
i n d i v i d u a l	
s h o o t e r	
e x pe c t a t i o n s ,	
the	 kind	 of	
firearm	used,	 the	
discipline	 and	
target	 sizes.	
The	 distances	

The long-range .308W shooter’s objective is to produce ammunition 
with good ballistics characteristics that will group within the 

smallest target ring – the 10.5” V-Bull in this 1,000yd TR target



involved	 are	 a	 major	 consideration.	 A	 rule	 of	
thumb	is	that	adequate	accuracy	produces	groups	
that	fit	 into	 the	smallest	 ring	on	 the	 target	at	 the	
longest	 range	 that	 will	 be	 competed	 over,	 so	

Target	/	Fullbore	Rifle	would	have	a	1-MOA	norm,	
F-Class	 halving	 that	 to	 0.5-MOA	 based	 on	 their	
respective	‘V’	or	‘X’	rings.	These	standards	might	
not	seem	challenging,	but	 tiny	100yd	groups	are	
rarely	 replicated	 in	 MOA	 terms	 at	 the	 longest	
ranges	 even	 in	 the	 absence	 of	 wind	 effects,	
needing	 exceptional	 equipment	 and	 ammunition	
to	 obtain	 sub	 quarter-MOA,	 even	 sub	 half-MOA	
groups	at	1,000yd.

Ballistics
Moreover,	‘external	ballistics’	have	little	measurable	
effect	upon	short-range	groups	with	combinations	
that	 have	 large	 MV	 extreme	 spreads	 (ES)	
often	producing	impressive	results	at	100-200yd.	
Conversely,	one	of	the	first	things	the	handloader	
discovers	after	buying	a	chronograph,	is	that	contrary	
to	 intuition,	 the	 load	 that	 gives	 five	 bullets	 near	
identical	 velocities	 often	 produces	 disappointing	
groups.	However,	shoot	ammunition	that	produces	
good	short-range	groups	with	large	ES	values	at	
long	 ranges	 and	 we	 get	 vertical	 stringing.	Also,	
there	are	big	differences	in	bullet	shapes	on	offer	
from	the	manufacturers,	hence	an	equally	large	range	
of	 ballistic	 capabilities	 as	 described	 numerically	
in	 the	 ballistic	 coefficient	 (BC).	 This	 is	 also	
range-critical:	 you	 can	 shoot	 almost	 any	 shape	
of	bullet	with	any	old	BC	at	short	 range	and	get	
good	 scores	 providing	 the	 load-combination	
groups	well,	but	a	ballistically	inefficient	design	will	
impose	serious	disadvantages	at	long	range.

It	 is	 these	 matters	 –	 internal	 ballistics	 that	
determines	 the	 range	 of	 velocities	 produced	 by	
the	 firearm;	 external	 ballistics	 that	 determines	
how	the	bullet	behaves	after	it	leaves	the	muzzle	–	
that	provides	the	links	between	the	previous	parts	
of	 this	saga	and	 this	month’s	and	next’s	where	 I	
look	at	bullets.	A	 lot	of	what	we’ve	done	 in	case	
selection	 and	 preparation	 produces	 little	 if	 any	
group-size	reduction	at	short	range,	but	hopefully	
reduces	the	size	of	the	MV	extreme	spread	(ES),	
and	 informed	 bullet	 selection	 also	 becomes	
more	 important	 as	 ranges	 increase.	 There	 is	 a	
third	 ‘ballistics’	 factor	 that	 is	 range-critical	 –	MV.	
If	you	shoot	at	100/200yd,	you	want	the	smallest	
grouping	 load	you	can	find,	and	 if	 that	 runs	300	
fps	 down	 on	 what	 the	 cartridge	 is	 capable	 of	
producing	 with	 that	 bullet	 weight,	 that’s	 usually	
no	great	problem.	Use	that	low-performance	load	
at	 long	 range	and	 it’ll	 be	 far	more	wind	affected	
than	an	efficient	(high-BC	+	MV)	combination,	and	
may	not	perform	at	all	at	extreme	ranges	due	to	
stability	problems,	or	becoming	subsonic.	

The sub 0.5-MOA group on the right 
(41.5gn) was achieved despite a 102 fps 

extreme velocity spread

Many shooters assume test loads that give 
short-range vertical stringing like these 
100yd groups are the result of large MV 

variations, but they are more likely caused 
by the load not suiting the rifle’s action and 

barrel harmonics



	

Oops!
I	 unintentionally	 provided	 proof	 of	 100yd	 group	
insensitivity	 to	 large	 velocity	 spreads	 with	 a	
recent	 trial	 load.	Looking	 to	see	how	the	military	
cases	(MEN	and	WCC80)	that	I	looked	at	in	Part	2	
would	perform,	I	loaded	25	of	each	with	the	175gn	
Sierra	MatchKing	over	modest	loads	of	Viht	N140	
and	 N540	 in	 five	 5-round	 batches	 with	 charges	
rising	in	0.5gn	steps.	While	seating	bullets	in	the	

WCC	cases,	I	caught	the	top	of	one	when	slotting	
it	 into	 the	 press	 shellholder,	 and	 spilt	 what	 I	
thought	 were	 a	 few	 powder	 kernels,	 but	 carried	
on	and	made	a	note	of	 that	 load.	On	 the	 range,	
four	rounds	averaged	2,646	fps	with	an	ES	of	26	
fps	–	not	bad	considering	case	weight	and	neck	
thickness	 variations.	 However,	 one	 produced	
2,559	 fps	–	87	 fps	out	of	 the	pattern,	102	below	
that	 with	 the	 highest	 MV	 –	 so	 I’d	 lost	 1.4gn	 of	

The attractive 300yd woodland Pickering range in North 
Yorkshire. This distance doesn’t put a premium on high 
MVs and BCs and loads with large ES values will often 

still perform well

Long-range F/TR shooter at Bisley. .308 Win has marginal ballistics at 1,000yd and 
needs excellent accuracy, small ES values and a high MV-BC combination at this range



powder	when	I’d	tipped	the	case.	OOPS!	
Counter-intuitively,	 this	 batch	 produced	 the	
smallest	100yd	group	out	of	 the	five	at	0.4”,	but	
look	at	Table	1	which	shows	what	my	G7	ballistics	
program	says	this	velocity	spread	does	at	longer	
ranges.	The	26	fps	spread	for	the	four	cartridges	
loaded	 with	 the	 full	 powder	 charge	 produces	 a	
near	 MOA	 vertical	 dispersion	 on	 the	 target	 at	
1,000yd	 with	 this	 mild	 load,	 but	 the	 low-charge	
cartridge	sees	a	3.6-MOA	drop	compared	 to	 the	
others.	At	600yd,	 the	effects	are	much	mitigated	
with	the	26	fps	four-cartridge	ES	producing	around	
2.7”	or	0.43-MOA	dispersion,	and	the	underloaded	
example	drops	just	over	1½-MOA	which	could	still	
produce	a	low	‘Bull’	on	the	NRA	TR	target	centre	
depending	on	the	size	of	the	inherent	group	for	the	
ammunition.

This	 is	what	 the	Lapua	Palma	 .308	small	primer	
and	 flash-hole	 case	 mentioned	 in	 last	 month’s	
TargetShooter	 issue’s	news	section	 is	about.	US	

Above - Sierra has long produced a large and excellent range of 0.308” MatchKings. These 
models cover 155 to 190gn and have similar nose shapes – but note the big differences in 
the boat-tail lengths and angles. This has a big effect on their suitability for long ranges

Left - 140gn 6.5mm Berger VLD on the left 
(i7 0.918); 208gn 0.308” Hornady A-Max on 

the right (i7 0.967). The bullet designer has a 
hard job getting the larger calibre’s bullets to 
match those on 6.5s and 7s due to the fatter 
profile. The A-Max has the highest BC of any 

factory thirty calibre match design



	

Palma	 Team	 officials	 say	 out-of-the-box	 cases	
and	 four	 brands	 of	 SR	 Magnum	 primers	 taken	
at	 random	 from	 a	 gunshop’s	 stock	 gave	 SDs	
(standard	deviations)	of	4-5	fps	and	ES	values	of	
12-18	fps	in	15-shot	strings	with	the	‘standard’	US	
Palma	155gn	Sierra	MK	/	Hodgdon	VarGet	 load.	
(I’ll	 try	 some	 of	 these	 cases	 as	 soon	 as	 they’re	
available	 in	 the	 UK–	 if	 anybody	 from	 Nammo	
Lapua	 reads	 this	 and	 would	 like	 to	 contribute	
a	box	for	review,	please	contact	the	editor.)

Table	2	lists	two	sets	of	calculated	drops	for	a	load	
that	 produces	 the	 usual	 Target	 /	 Fullbore	 Rifle	
or	Palma	MV	of	3,000	 fps	with	 the	new	155.5gn	
Berger	long-range	bullet	to	compare	likely	vertical	
strike	variations	between	an	ES	of	16	fps	(±8	fps)	
in	line	with	those	quoted	above	compared	to	one	
of	 24	 fps	 (±12	 fps)	 typical	 of	 what	 is	 seen	 with	
large	 primer	 cases.	 It	 should	 be	 noted	 that	with	
SDs	of	only	4	or	5	fps,	two-thirds	of	shots	will	have	
MVs	within	that	spread	and	95%	within	8	or	10	fps	
assuming	 this	 is	a	 ‘normal	 statistical	distribution’	
so	most	 shots	 will	 fall	 within	 a	 single-figure	MV	
range.	 The	 results	 shown	 in	 the	 tables	 for	 the	
extreme	examples	should	be	 taken	as	 indicative	
not	gospel,	as	there	are	other	factors	at	play	that	
can	 affect	 results.	 Barrel	 ‘compensation’	 (how	 it	

responds	to	higher	or	lower	velocity	rounds)	may	
aggravate	or	reduce	the	external	ballistics	effect;	
one	has	to	take	the	rifle-ammunition	combination’s	
inherent	grouping	ability	into	account,	and	consider	
how	 that	 might	 interact	 with	 the	 trajectory	
induced	effects.	That	is,	if	the	highest	velocity	shot	
in	a	string	coincides	with	the	rifle	putting	the	shot	
at	the	top	of	the	group,	they	combine	to	give	a	very	
high	strike.	However,	if	the	rifle	drops	that	shot	to	
the	 bottom	 of	 the	 group,	 it	 could	 cancel	 out	 the	
effect	of	the	higher-velocity	trajectory.

We	can	see	 three	 things	 from	 these	 tables.	The	
high	 MV+BC	 combination	 in	 Table	 2	 (3,000	 fps	
/	 0.237	G7	 BC)	 is	 less	 affected	 by	MV	ES	 size	
than	 the	 low	 velocity	 (2,646	 fps	 /	 0.243	G7	BC)	
combination	shown	in	Table	1,	the	latter	having	a	
10½”	–	virtually	a	 full	MOA	–	spread	at	1,000yd	
compared	 to	 a	 5.62”	 /	 0.65-MOA	 spread	 for	 the	
former.	The	two	examples	don’t	have	identical	MV	
ES	values	(24	v	26	fps),	but	2	fps	won’t	account	
for	this	large	difference.	(In	practice,	the	difference	
would	 be	 even	 greater	 as	 the	 low-velocity	
example	sees	bullets	become	subsonic	at	around	
950	yards.)	Secondly,	 the	adverse	effects	of	MV	
ES	grow	dramatically	with	range,	hardly	affecting	
the	TR	and	even	F-Class	shooter	at	300	yd,	having	

Cheap FMJ bullets are best restricted 
to old military rifles. This Mosin-Nagant 
M1891/30 appreciates MatchKings and 

Scenars however



little	 effect	 at	 600yd,	 but	 showing	 up	 noticeably	
beyond	 there,	 even	 the	 relatively	 small	 16	 fps	
ES	 potentially	 producing	 half-MOA	 stringing	 at	
1,000yd.	The	final	point	 is	of	course	 the	need	to	
reduce	the	size	of	the	ES,	especially	for	long-range	
shooting,	 providing	 it	 can	 be	 done	 alongside	
obtaining	high	MVs	and	small	group	sizes.

Bullets
Let’s	move	onto	looking	at	bullets.	One	of	the	pluses	
of	choosing	the	.308W	(and	any	other	‘thirty’)	is	the	
huge	choice	and	generally	good	availability	of	match	
designs.	We	 have	 them	 from	 six	 manufacturers	
with	 another	 couple	 occasionally	 seen.	 Of	 the	
half-dozen,	a	couple	(Speer	and	Nosler)	have	limited	
offerings	 (155	 and	 168gn	models)	 concentrating	
on	producing	sporting	bullets,	but	Berger,	Hornady,	
Lapua,	and	Sierra	produce	comprehensive	ranges.	
While	 Sierra	 long	 offered	 the	 greatest	 choice	
with	 nine	 bullets	 pretty	 equally	 spaced	 between	
150	and	220gn,	Berger	now	 leads	 the	pack	with	
thirteen	 ignoring	 lighter	 (under	 155gn)	 flat-base	
types	designed	for	short-range	Hunter	Benchrest	
shooting	in	little	cartridges	like	the	.30BR.	Looking	
at	 Bryan	 Litz’s	 book	Applied	 Ballistics	 for	 Long-
Range	Shooting,	34	models	are	listed	and	analysed	
of	which	only	three	are	not	found	in	the	UK.	Actually,	
there	are	a	few	others	around	that	are	not	covered,	
but	Bryan	has	included	nearly	all	high-BC	models.	
The	choice	compares	favourably	with	6.5mm	which	
offers	 fifteen	match	 types	 and	 7mm	with	 seven,	
specially	 imported	Cauterucio	 bullets	 aside.	The	
reason	 for	 so	many	 thirties	 is	 the	 calibre’s	 100-

year	plus	history	of	target	shooting	in	the	USA	from	
.30-40	cal	Krag	military	rifles	to	today’s	.308	Win	
via	 the	 .30-06	 and	 various	magnums.	 However,	
with	 designs	 going	 back	 decades	 and	 designed	
for	 short-range	 disciplines,	 it	 appears	 some	 are	
optimised	for	easy	‘tuning’	in	handloads	to	be	used	
in	a	wide	variety	of	rifle	types,	chamber,	throat,	and	
other	barrel	characteristics,	not	ballistic	efficiency.	
This	can	be	seen	in	Bryan’s	calculations	of	the	bullets’	
‘form	 factors’	 represented	as	 i7	which	compares	
their	 efficiency	 against	 a	 ‘standard	 bullet’	
with	a	value	of	1.00.	Lower	values	are	better	as	
they	produce	less	drag,	so	we’re	looking	for	values	
on	or	below	1.00.	(For	more	information,	see	the	
October	 and	November	 issues	 of	 TargetShooter	
for	 an	 assessment	 of	 0.308”	 155gn	 bullets’	
characteristics	and	performance	by	Bryan	Litz.)	So,	
it	appears	that	we	have	two	groups	in	the	calibre	
that	 can	 be	 simplistically	 classified	 as	 short	 or	
long-range	designs.	There	are	even	a	few	bullets	
that	don’t	 remain	stable	beyond	900yd	at	 .308W	
MVs.	These	subjects	will	be	covered	 in	depth	 in	
Part	5.

Of	the	34	match	designs	that	Bryan	Litz	tested,	11	
achieve	the	≤1.00	target	and	the	new	Sierra	155gn	
Palma	MK	(#2156)	is	so	close	at	1.02	that	we	can	
reasonably	include	it.	A	third	of	.30s	meeting	this	
standard	compares	to	every	6.5mm	match	bullet	
bar	one,	likewise	six	out	of	seven	7mm	models.	Not	
only	do	 the	smaller	calibre	bullets	have	a	higher	
percentage	 below	 this	 watershed,	 but	 they	 also	
improve	on	it	to	a	greater	degree,	the	best	6.5mm	
value	 only	 0.878,	 and	most	 7mm	designs	 on	 or	

Above - FMJs. Left to right: NATO 7.62mm FMJBT; Lapua 185gn D46 rebated boat-tail 
model; conventional HPBT Sierra MatchKing (for reference); Lapua 170gn B476 Lock-Base 

FMJBT sniper / match bullet



	

below	 0.950.	 In	 the	 .30s,	 most	 of	 our	 efficient	
dozen	run	in	the	0.98s	or	0.99s,	the	lowest	being	
Hornady’s	208gn	A-Max	which	Bryan	calculates	at	
0.967.	

FMJs
Of	course,	hollow-point	match	bullets,	all	of	those	
available	 here	 being	 boat-tail	 designs	 by	 the	
way,	are	not	 the	only	 type	handloading	shooters	
might	 choose.	 There	 are	 many	 FMJ	 examples	
around	with	their	solid	tips	and	open	bases	from	
companies	like	Israeli	Military	Industries,	Sellier	&	
Bellot	 and	 PPU	 (Prvi-Partizan).	 Shooters	 taking	
up	 handloading	 through	 the	 scarcity	 of	 factory	
7.62mm	 ammunition,	 or	 looking	 for	 economy,	
might	choose	these	or	similar	bullets	as	they	are	
much	 cheaper	 than	American	 or	 Finnish	match-
grade	products.	I	have	one	word	for	those	thinking	
along	these	lines	–	don’t!	Apart	from	purely	plinking	
ammunition,	 the	 only	 valid	 use	 I	 can	 think	 of	
is	 in	 some	 historic	 service	 rifles,	 but	 many	
of	 these	 old	 soldiers	 can	 also	 see	 accuracy	
transformed	 by	 using	 good	 match	 products.	
There	are	however	FMJs	and	FMJs	in	that	Lapua	
makes	two	versions	in	addition	to	its	HPBT	Scenar	

range,	although	not	often	seen	nowadays.	The	first	
is	the	‘lock-base’	with	the	jacket	folded	around	the	
base	and	only	a	small	open	‘pimple’	showing	the	lead	
core;	the	other	is	the	stepped	or	‘rebated’	boat-tail	
design,	 again	 with	 a	 fairly	 small	 open	 section.	
There	are	four	0.308”	models,	two	in	each	form:	the	
B466	 150gn	 and	B476	 170gn	 lock-base	models	
with	 claimed	 G1	 BCs	 of	 0.488	 and	 0.525;	 D46
rebated	boat-tail	models	in	185	and	200gn	weights,	
the	latter	designed	for	subsonic	ammunition.	The	
185gn	model	 is	claimed	 to	have	a	very	high	G1	
BC	of	0.547.	All	are	loaded	in	Lapua	military	sniper	
ammunition.	The	only	models	Bryan	Litz	examines	
are	 the	 two	D46s	 giving	 the	 185gn	model	 an	 i7	
value	 of	 1.081	 for	 an	 average	G7	 BC	 of	 0.258,	
considerably	 higher	 and	 lower	 respectively	 than	
Berger’s	 two	185s,	 but	 on	a	 par	with	 the	190gn	
Sierra	MK.	It	should	be	noted	that	the	B476’s	and	
D46’s	BCs	are	well	above	those	of	the	equivalent	
Scenar	designs	in	167	and	185gn	weights,	but	the	
150gn	B466	is	well	down	on	the	155gn	Scenar.

Table 1
175gn	 0.308”	 Sierra	 MatchKing	 –	 300,	 600	 and	 1,000	
Yard	Drops	(in	Inches)
MV	(fps)	 300	Yd		 	 600Yd	 	 1,000Yd	
1.	2,635			20.88”	(-0.25)											114.04	(-1.16)										440.09	(-4.21)
2		2,646	 20.63”	(0)		 112.88	(0)		 435.88	(0)
3		2,661	 20.29”	(+0.34)	 111.32	(+1.56)	 429.53	(+6.35)
4		2,559	 22.73”	(-2.10)	 122.59	(-9.78)	 473.51	(-37.63)

MVs:
1.	Lowest	MV	in	the	main	string.
2.	MV	 nearest	 to	 the	 arithmetical	 average	 for	 the	main	
string.
3.	Highest	MV	in	the	main	string.
4.	Low	charge	round.

Table 2
600,	900	and	1,000	Yard	Drops	(in	Inches)	for	MVs	around	
3,000	fps
(0.308”	155.5gn	Berger	Match	BT	FULLBORE	bullet)

MV	(fps)	 	 600	Yd		 													900Yd	 									1,000Yd	
Small	ES	(16	fps)
2,992	 								 83.28	(-0.51)									242.32	(-1.62)						325.37(-2.18)
3,000	 	 82.71	(0)	 														240.7	(0)	 										323.19	(0)
3,008	 	 82.06	(+0.65)								238.9	(+2)										320.75	(+2.44)
Spread		 	 1.16”	/	.18-MOA				4.42”	/	.47-MOA	5.62”	/	.53-MOA

Larger	ES	(24	fps)
2,988	 	 83.57	(-0.86)									243.14	(-2.44)						326.48	(-3.29)
3,000	 	 82.71	(0)	 													240.70	(0)	 										323.19	(0)
3,012	 	 81.78	(+0.93)								238.10	(+2.6)							319.67	(+3.52)
Spread	 	 1.79”	/	.28-MOA				5.04”	/	0.53-MOA	6.81”	/	.65-MOA

Drops	 for	 Tables	 1	 and	 2	 are	 calculated	 from	 a	
50yd	 zero	 to	 350,	 650,	 and	 1,050yd	 with	 MVs	
adjusted	 to	 give	 the	 required	 values	 at	 50yd.	
Figures	in	brackets	show	the	calculated	impact	on	the	
target	compared	to	the	mid	velocity	round,	+	values	
for	higher	and	–	for	lower	strikes	on	the	paper.

185gn Lapua D46 on the left with its stepped or 
rebated boat-tail rear end alongside the 190gn 
Sierra MatchKing, this pair having similar BCs



	

I’ll	make	a	start	on	evaluating	0.308”	match	bullet	
performance	 this	 month,	 but	 first,	 let’s	 put	 non-
target	 shooting	 to	 one	 side,	 starting	 with	
deerstalkers.	Most	deer	are	taken	with	the	.308	at	

200yd	or	less	and	Figures	1a	to	1c	show	relatively	
little	 external	 ballistics	 performance	 difference	
between	 three	 very	 different	 180gn	Sierra	 bullet	
designs	at	 this	 range	–	 the	blunt	RNSP	#	2170,	

SPT	Pro-Hunter	#2150,	 and	
long-range	 SBT	 GameKing	
#2160.	 	 Only	 Figure	 1c	
(wind	 deflection)	 sees	
significant	differences	with	the	
round-nose	 bullet	 suffering	
2.6”	 more	 drift	 than	 the	
GameKing	 at	 200yd,	 but	 at	
100yd	only	moving	an	extra	

Left - Handloaders can 
produce ammunition 
with more ballistically 
efficient bullets to reduce 
wind-drift at long ranges 
in ‘unrestricted’ matches. 
Left to right: the original 
Sierra 155gn Palma MK; 
185gn Berger Match 
BT Long-Range; 200gn 
Sierra MK; 208gn Hornady 
A-Max. The Berger works 
in the common 1-13” 
barrel twist rate used 
in TR/FR, the other two 
heavy bullets need faster 
twists.

Above - Target Rifle (Fullbore Rifle in the USA and some other countries) uses 30-32” barrels 
to give a 155gn bullet 2,950-3,050 fps MV, and normally employs a 1-13” rifling twist rate.



0.4”.	 Note	 too,	 how	 little	 difference	 there	
is	 between	 the	 boat-tail	 GameKing	 and	
flat-base	 Pro-Hunter	 even	 at	 200yd.	 So,	
most	 field	shooters	don’t	 need	high	BCs,	
rather	good	accuracy	at	an	acceptable	MV	
allied	to	suitable	bullet	construction	for	the	
application.

Police	 use	 is	 such	 that	 external	 ballistics	
performance,	 hence	 bullet	 BC,	 is	 rarely	
an	 issue	 either.	 Although	 British	 armed	
response	teams	practice	on	600yd	targets,	
an	FBI	study	of	American	law	enforcement	
rifle	 engagements	 produced	 an	 average	
range	 that	 shots	 were	 taken	 over	 of	
only	 57	 metres.	 Shots	 above	 200yd	 are	
exceptional	 and	 the	 usual	 loading	
employed	by	police	departments	is	factory	
match	 ammunition	 that	 gives	 the	 168gn	
Sierra	 MatchKing	 (SMK)	 2,600	 fps,	 an	
accurate,	but	as	we’ll	see,	not	particularly	
ballistically	 efficient	 combination.	 Then	
we	 have	 military	 sniping	 with	 tales	 of	
one-shot	1,000yd	plus	 ‘kills’,	but	 in	reality	
such	 shots	 are	 rare	 in	 combat	 using	 the	
military	 7.62mm	 version	 of	 the	 cartridge.	
Open-landscape	theatres	such	as	parts	of	

600 yards is long-range shooting for many people 
as this is a commonly found maximum range in rifle 
range complexes as here at Strensall near York. This 

range starts to reward ballistically efficient .308W 
loads especially in F/TR.

Below- 155s, left to right: the ‘old’ SMK (No.2155); 
Lapua Scenar; 155gn Berger VLD. The Scenar is a 

very efficient long-range design



	

Afghanistan	 can	 allow	 long	 shots,	 but	 nearly	 all	
are	 taken	 with	 .300	 Winchester	 or	 .338	 Lapua	
Magnum	rifles.	Almost	uniquely,	US	forces	use	a	

hollow-point	 BT	 match	
(HPBTM)	bullet	in	7.62mm,	
their	 M118LR	 round	
employing	 the	 175gn	
SMK	 at	 2,580	 fps.	 I	
can	 say	 from	 personal	
experience	 in	 F-Class	
that	 there	 are	 likely	 to	
be	 problems	 at	 1,000yd	
with	 this	 bullet	 at	 this	
velocity,	 in	 cool,	 dense	
air	 anyway.	 Others	 use	
FMJs,	 our	 155gn	 FM-
JBT	Radway	Green	bullet	

typical	 and	 loaded	 in	 ammunition	 that	 produced	
2,750	fps	MV	for	me	from	a	24”	barrel	tactical	ri-

Left - Tangent v secant 
ogive shapes. 190gn 

Sierra MK (tangent) on 
the left; 210gn Sierra 
MK (secant) on the 

right. Not everybody 
will use secant form 
bullets as they can 

prove difficult to get 
them to shoot well

Long-range F/TR shooter at Bisley. .308 Win has marginal ballistics at 1,000yd and 
needs excellent accuracy, small ES values and a high MV-BC combination at this range

Below - Some of the 0.308” Sierra MatchKing ‘family’. Left to right: 155gn ‘new’ Palma (No.2156), 
168gn, 175gn, 180gn, 190gn, and 200gn. All are tangent ogive and use a 7-calibre radius or one 

close to that figure except for the 155gn which has been lengthened to 9-calibres.



fle.	Lapua	employs	150	and	170gn	B-series	FM-
JBT	lock-base	bulletsand	the	185gn	D46	rebated	
boat-tail	FMJ	at	nominal	MVs	of	2,790,	2,820,	and	
2,490	 fps	 respectively,	 only	 the	 ‘hot’	 170gn	 load	
shown	as	supersonic	at	1,000yd.
Disciplines
What	are	we	 looking	 for	 in	a	bullet?	There	 is	no	

easy	answer	with	a	choice	of	nearly	40	boat-tailed	
match	 bullets	 varying	 by	 make,	 shape,	 weight,	
even	 jacket	 type	 and	 thickness.	 Why	 don’t	 we	
simply	choose	the	‘best’,	let’s	say	with	the	highest	
BC?	 It’s	 not	 that	 simple	 as	 we	 have	 to	 decide	
on	 the	 metrics	 that	 define	 bullet	 performance	
and	 they	 are	 determined	 by	 discipline,	 rifle	

Above - The same collection of bullets’ boat-tail rear ends. Note the short steeply angled 
forms on the 168gn (second from left) and 180gn (third from right) compared to the others 

especially the 190 and 200gn models on the right.

Below - 168s. Left to right: Sierra MK, Speer Gold Match, Nosler Custom Competition, 
Hornady Match, Lapua Scenar. Only the Scenar has a suitable boat-tail form for longer 

range shooting, but this is a relatively low BC short-range model. All of these bullets will 
perform superbly up to 600yd in a good load and rifle



	

characteristics	 and	 range.	 There	 is	 tangent	
versus	secant-form	ogive	shapes,	many	shooters	
disliking	 VLD	 designs	 with	 the	 latter	 because	
of	 their	 fussiness	 over	 cartridge	 length	 and	 the	
perceived	 need	 to	 seat	 them	 into	 the	 rifling	 for	
good	 accuracy.	 Many	 competitors	 take	 part	 in	
restricted	disciplines	that	mandate	a	bullet	weight	
of	 ‘less	than	156gn’	–	Target	 /	Fullbore	Rifle	and	
Palma;	 F/TR	 in	 some	 countries	 (not	 the	 UK	 or	
USA).	This	can	see	competitors	adopt	two	loads	
depending	on	whether	the	match	is	shot	under	
restricted	rules	or	not.

Let’s	look	at	a	popular	bullet	for	‘unrestricted	loads’	
in	TR/FR	rifles,	the	Berger	185gn	BT	Long-Range,	
one	 of	 the	 company’s	 new	 long-nosed	 jump-
tolerant	tangent	ogive	models.	It	has	an	average	
G7	BC	value	of	0.287,	slightly	higher	than	its	185	
VLD	stablemate	and	that	compares	to	0.229-0.237	
for	 the	 best	 of	 the	 155s,	 0.214	 for	 the	 original	
Sierra	Palma	MK	(#2155).	However,	being	heavier	
it	will	have	a	lower	MV,	let’s	say	2,750	fps	which	
produces	 the	 same	ME	 value	 of	 3,100	 ft/lbs	 as	
a	155	at	3,000	 fps.	 (I’ve	obtained	2,810	 fps	with	
this	 bullet	 in	 my	 30”	 barrel	 F/TR	 rifle	 alongside	
excellent	 accuracy,	 so	 2,750	 fps	 is	 readily	
achievable.)	 Using	 Bryan	 Litz’s	 experimentally	
derived	 BCs	 and	 Berger	 Bullets’	 G7	 ballistics	
program,	 a	 155gn	 Scenar	 at	 3,000	 fps	 retains	
1,300	 fps	 at	 1,000yd	 and	 moves	 91.7”	 (8.7-
MOA)	 in	 a	 10	mph	 crosswind;	 the	 185	 at	 2,750	
fps	steams	along	at	a	healthy	1,373	fps	and	drifts	

nearly	 a	 foot	 less	 at	 79.8”	 (7.6-MOA).	However,	
it	 is	 wind	 changes	 and	 the	 misreading	 of	 such	
by	the	shooter	that	puts	a	bullet	out	of	the	target	
centre,	and	we	don’t	get	many	10mph	90°	gusts.	
Let’s	say	we	have	a	wind	coming	 from	4	o’clock	
and	 the	 shooter	 misreads	 its	 strength	 by	 the	
equivalent	 of	 2mph.	 The	 Berger	 moves	 13.8”	
compared	 to	 the	Lapua’s	15.9”,	 two	 inches	 less,	
still	out	of	the	TR/FR	1-MOA	V-Bull,	but	with	less	
chance	of	leaking	into	the	four-ring.	Compared	to	
the	 original	 Sierra	 Palma	which	 is	 still	 the	most	
widely	 used	 bullet	 in	 British	 TR,	 and	 loaded	 in	
the	NRA’s	RUAG	manufactured	ammunition,	 the	
heavy	Berger	drifts	4.7”	 less,	nearly	half-MOA	 in	
this	scenario.

The	higher	retained	velocity	is	valuable	too,	as	in	
an	ideal	world	the	bullet	isn’t	just	barely	supersonic	
at	the	target,	but	spends	as	little	time	as	possible	
in	 the	 transonic	 speed	 zone	 that	 starts	 around	
1.3	Mach	(1,460	fps)	and	creates	an	increasingly	
turbulent	airflow	around	the	projectile	as	its	speed	
drops	 from	 there	 to	 the	sound	barrier	 (1,122	 fps	
under	 standard	 conditions).	 The	 Berger	 drops	
below	1,470	fps	at	920yd,	the	155	Scenar	at	870yd	
and	the	original	Palma	MK	at	800yd.	Finally,	 the	
Berger	stabilises	in	the	1-13”	rifling	twist	rate	used	
by	 most	 TR	 and	 Fullbore	 competitors,	 although	
1-12”	 may	 be	 marginally	 better.	 However,	 not	
everybody	 will	 want	 to	 go	 down	 this	 road	 as	 it	
requires	 familiarisation	 with	 two	 sets	 of	
ammunition	 behaviours,	 many	 shooters	

F/TR competitors shoot at 1,000yd at 
Bisley. This distance requires careful 

bullet choice and high MVs – the subject 
for next month’s installment



understandably	 preferring	 to	 sacrifice	 the	 extra	
performance	 in	 order	 to	 hone	 their	 skills	 and	
experience	 with	 155gn	 bulleted	 ammunition	 as	
used	in	major	competitions.

Short-Range
Range	is	a	key	factor,	as	every	one	of	our	designs	
can	 be	 happily	 used	 at	 600yd	 even	 in	 shorter	
barrelled	rifles	with	lower	MVs,	and	there	are	many	
.308W	users	for	whom	this	distance	is	‘long-range	
shooting’,	 if	 nothing	 else	 because	 200-600yd	
facilities	 are	 accessible	 to	most	 British	 rifle	 club	
members,	but	there	are	only	four	1,000yd	ranges	
nationally	 that	 provide	 competitive	 shooting	
opportunities	 to	 civilians.	 So,	 how	 important	 is	
external	 ballistics	 performance	 to	 the	TR	and	F/
TR	club	shooter	at	300-600yd?	To	answer	that,	I	
took	our	two	factory	/	military	loads	with	168	and	
175gn	Sierra	MKs,	a	typical	TR/FR	load	of	155gn	
Lapua	 Scenar	 at	 3,000	 fps	 and	 the	 alternative	
‘unrestricted’	recipe	of	the	185gn	Berger	at	2,750	
fps	and	ran	them	through	the	Sierra	Infinity	VI	PC	
ballistics	suite	 to	see	what	 they’d	do	at	300	and	
600yd,	 also	 for	 reasons	 I’ll	 come	 to	 at	 1,000yd.	
Note	 that	 ‘Infinity’	 uses	 G1	 reference	 standard	
BCs,	 and	 as	 with	 the	 previous	 155	 v	 185	 G7	
results,	 I	 input	 wind	 conditions	 as	 a	 2mph	
incorrect	 wind	 call	 from	 the	 4	 o’clock	 direction.	
The	results	are	shown	in	Table	1	and	we	can	see	
that	the	two	higher	velocity	TR/FR	examples	only	
produce	a	marginal	wind	drift	 reduction	over	 the	
medium	velocity	168/175gn	SMK	loads	at	300yd,	
just	a	couple	of	 tenths	of	an	 inch.	This	supports	
my	long	held	view	that	within	reason	one	should	
forget	about	external	ballistics	at	this	range	and	go	

for	a	really	tight-grouping	load	plus	lots	of	shooting	
to	 improve	 experience	 and	 skills.	 A	 load	 that	
consistently	 puts	 ‘ballistically	 inefficient’	
bullets	into	0.2-MOA	groups	will	outshoot	one	with	
fantastic	 theoretical	 wind-bucking	 ability	 that	
groups	 into	 half-MOA,	 unless	 the	 range	 is	 on	
the	top	of	a	storm-lashed	seafront	or	some	other	
extreme	 environment.	 What	 about	 600yd?	 We	
start	 to	see	a	bit	of	difference	here	according	 to	
‘Infinity’,	but	it’s	still	a	maximum	difference	of	0.3-
MOA,	 a	 couple	 of	 inches.	 That’s	 still	 the	 same	
difference	as	seen	in	the	grouping	ability	of	a	good	
.308W	load	and	an	outstanding	one,	but	one	can	
argue	 that	 it’s	 worth	 looking	 for	 a	 combination	
that	 gives	 outstanding	 accuracy	 and	 ballistics	
performance.	 It	 will	 start	 to	 make	 a	 difference	
to	F/TR	scores	with	 its	half-MOA	 ‘V’	and	1-MOA	
five-ring.	However,	I	suspect	that	if	Bryan	Litz	were	
to	model	scores	for	these	bullets	at	this	range	as	
he	did	 for	155gn	Fullbore	bullets	 (TargetShooter	
November	2009	issue),	the	differences	averaged	
over	20	‘hypothetical	matches’	would	be	modest.

Readers	who	know	of	my	enthusiasm	for	using	G7	
BCs	are	probably	wondering	why	I	used	‘Infinity’.	
I’ve	done	so	partly	because	differences	between	
G1	 v	 G7	 results	 are	 modest	 at	 shorter	 ranges,	
because	 the	 G1	 form	 is	 what	 most	 people	 are	
familiar	with,	but	also	to	make	another	point,	which	
we’ll	 now	see	by	 looking	at	 the	1,000yd	 results.	
They	 correctly	 show	 the	 modest	 velocity	 168gn	
SMK	load	as	subsonic	at	this	range	and	suffering	
considerably	more	wind	drift	 than	the	others,	but	
the	 M118LR	 copy	 almost	 meets	 our	 1,200	 fps	
retained	velocity	target,	and	the	TR/FR	loads	are	

Figures 1a – 1c
Sierra 180gn 0.308” deer bullet performance from .308 Win at 2,600 fps. Round-Nose: Solid 

grey line; SPT (Pointed Soft-Point Flat-Base Pro-Hunter): broken yellow line; SBT 
(Boat-Tailed Soft Point GameKing): broken black line.
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comfortably	 supersonic	 at	 over	 1,400	 fps	 and	
suffering	a	modest	1.3-MOA	wind	drift.	Even	if	I’d	
never	heard	of	G7	BCs,	I’d	smell	a	rat,	as	I	used	
the	175gn	SMK	at	2,620	fps	MV	in	F/TR	in	2008	
and	 found	 its	 performance	 lacking	 at	 1,000yd,	
almost	 certainly	 because	 some	 bullets	 dropped	
into	 subsonic	 flight.	 So,	 let’s	 run	 the	 600	 and	
1,000yd	 ballistics	 again	 using	 Bryan	 Litz’s	 G7	
BCs	and	the	Berger	Bullets’	program	(Table	2).	As	
expected,	 there	 is	 little	 difference	 at	 300	 and	
600yd,	 but	 the	 175gn	 SMK	 is	 now	 subsonic	 at	
1,000yd	 and	 three	 of	 the	 four	 bullets	 see	 extra	
wind	 drift	 at	 this	 range	 using	 the	more	 accurate	
reference	 standard.	 However,	 even	 this	 doesn’t	
tell	 the	 whole	 story.	 Looking	 at	 either	 version,	
many	shooters	who	like	the	168gn	SMK	and	are	
having	their	first	try	at	1,000yd	will	ask	what	MV	is	
needed	to	get	the	bullet	into	the	mid	1100s	at	this	
range	 to	 ensure	 it	 remains	 supersonic.	 Running	
the	Berger	program	again,	we	see	that	2,950	fps	
MV	sees	1,161	fps	at	1,000yd	and	1.8-MOA	wind	
drift	using	the	same	missed	wind	call	parameters	
which	doesn’t	seem	too	bad.	That	MV	is	feasible	
with	a	30”	or	longer	barrel	TR	or	F/TR	rifle,	albeit	
with	 a	 maximum	 pressure	 load.	 If	 it’s	 a	 warm	

summer	day	the	1,000yd	velocity	is	some	20	or	30	
fps	higher	too,	so	we’ve	cracked	it!

Sorry	 –	 it	won’t	work,	 nor	 for	 some	 seven	more	
designs	 too!	 The	 problem	 is	 the	 boat-tail,	 to	 be	
specific	its	angle	which	ideally	should	be	a	shallow	
7	to	9	degrees,	while	the	168gn	SMK	has	13°.	To	
explain	this	issue,	I’ll	delve	briefly	into	the	reason	
for	 having	 a	 boat-tail	 and	 how	 it	 works.	 High-
velocity	bullets	suffer	from	several	forms	of	drag,	
the	 main	 ones	 caused	 by	 the	 nose	 and	 base.	
Unlike	 nose	 drag	 which	 is	 velocity-dependant,	
base	 drag	 remains	 constant	 throughout	 the	
bullet’s	flight.	It	is	caused	by	an	area	of	turbulent	
low-pressure	 air	 forming	 behind	 the	 bullet	 and	
whose	strength	is	directly	proportional	to	the	area	
of	the	bullet’s	base.	Although	a	smaller	component	
than	nose	drag	 in	 the	early	part	of	a	 long-range	
flight,	 it	 is	still	 significant	and	 the	bullet	designer	
will	seek	to	minimise	it.	The	answer	is	the	boat-tail	
form,	 originally	 invented	 by	 Swiss	 Ordnance	
almost	 100	 years	 ago	 to	 improve	 machine-gun	
long-range	ballistics,	and	which	is	so	effective	that	
every	one	of	our	near	40	long-range	0.308”	match	
bullets	has	it.	 It	works	is	by	reducing	the	area	of	
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the	bullet’s	base	as	 the	airflow	around	 the	bullet	
follows	 the	 boat-tail	 section’s	 profile	 to	 the	 now	
smaller	 base	where	 it	 separates	 from	 the	bullet.	
If	you	measure	HPBTM	bullet	bases,	the	norm	is	
a	 reduction	 from	0.308”	diameter	on	 the	body	 to	
somewhere	between	0.255-0.268”.	Taking	0.260”	
as	an	average	diameter,	that	equates	to	a	28.7%	
reduction	in	area	over	a	flat-based	bullet,	so	we’ll	
see	base	drag	reduced	by	getting	on	for	a	third.

So	 far,	 so	 good,	 but	 a	 problem	 arises	 if	 the	

boat-tail	 angle	 is	 too	 steep	 as	 the	 airflow	 won’t	
follow	 the	 outline	 of	 the	 tail	 section	 under	 some	
conditions,	 particularly	 at	 the	 lower	 end	 of	 the	
transonic	speed	zone	as	the	bullet	approaches	the	
speed	of	sound.	Over-steep	walls	produce	major	
air	 turbulence	around	 the	 rear	of	 the	bullet	body	
and	can	even	cause	it	to	become	unstable	–	this	is	
what	happens	if	you	use	such	bullets	at	.308	Win	
velocities	at	1,000yd,	the	shooter	more	often	than	
not	getting	a	high	percentage	of	misses	and	those	
that	 do	 connect	 producing	 oval	 or	 even	 bullet	



	

profile	 shaped	 holes	 in	 the	 target	 showing	
they	 are	 tumbling.	 The	 168gn	 MatchKing	 was	
designed	 half	 a	 century	 ago	 as	 the	 Sierra	
‘International’	 and	 its	 original	 purpose	 was	 as	 a	

200yd	 /	300M	bullet	at	which	 ranges	 it	performs	
superbly,	 continuing	 to	 do	 so	 at	 600yd.	 Just	
don’t	 use	 it	 beyond	 that	 range,	 or	 certainly	
800yd.	 The	 apparently	 similar	 175gn	 SMK	 was	

designed	from	scratch	as	a	long-range	bullet	
and	 has	 a	 9.1°	 angle	 boat-tail,	 so	 no	
problem	there,	but	the	180gn	SMK	is	another	
short-range	model	with	12.7°.	
Berger	 uses	 8.9°	 boat-tails	 on	 most	 of	 its
long-range	models	and	 that’s	what	 the	new	
155.5gn	 FULLBORE	 has,	 the	 185gn	 BT	
Long-Range,	 a	 slightly	 shallower	 8.8°.	 The	
new	Sierra	155gn	Palma	(#2156)	has	9°,	the	
older	 model	 one	 marginally	 sharper,	 while	
the	 ballistically	 excellent	 Lapua	 Scenar	 is	
one	of	the	least	sharply	angled	at	only	7.2°,	
and	 it	 obviously	works	well	 at	 long	 ranges.	
Apart	from	Lapua’s	167gn	Scenar,	all	0.308”	
168s	 have	 sharply	 angled	 boat-tails,	 most	
makers	having	simply	copied	Sierra’s	hugely	
successful	 design,	 and	 there	 are	 various	
other	 0.308”	 match	 bullets	 that	 suffer	 from	
this	 problem	 including	 the	 entire	 Hornady	
A-Max	 range	 apart	 from	 the	 208gn	 model	
which	 is	 a	 true	 long-range	 design.	 Table	 3	
lists	 those	bullets	whose	BT	angle	exceeds	
10°.

Next	month,	I’ll	look	at	those	bullets	that	are	
ideally	suited	to	long-range	shooting	and	use	
data	and	techniques	from	Bryan	Litz’s	excellent	
ballistics	 primer	 Applied	 Ballistics	 for	 Long		
Range	Shooting	to	evaluate	the	many	options	
that	we	have	and	to	also	revisit	the	issue	of	
ideal	rifling	twists	for	heavy	match	bullets.

http://www.aimfieldsports.com/


	

Having	 identified	 bullets	 that	 are	 best	 avoided	 for	
longer	 range	 shooting	 last	 month,	 I’ll	 look	 at	 the	
others	 to	 see	 what	 drives	 their	 external	 ballistics	
performance,	 and	 the	 importance	 or	 otherwise	
of	 their	 aerodynamic	 efficiency	 in	 600yd	
shooting.	 This	 will	 be	 the	 prelude	 to	 identifying	

‘winners’	 and	 ‘losers’	 for	 very	 long-range	 shooting	
with	 the	 .308	 Winchester.	 But	 first,	 let’s	 go	 back	
to	basics	and	ask	what	we’re	 looking	 for	–	optimal	
accuracy	 and	 external	 ballistics	 efficiency.	
‘Accuracy’?	–	a	combination	of	‘precision’	(the	rifle-
ammunition’s	 ability	 to	 produce	 small	 groups)	 and	

Optimal	bullet	choice	can	be	crucial	in	long-range	matches,	especially	on	ranges	such	as	Blair	
Atholl	which	is	notorious	for	difficult	to	read	wind	conditions.

Above - One the youngest (and best) international F-Class shooters is teenager Adam 
Brough taking aim here with his 7mmWSM Open-Class rifle at Blair Atholl. This high-BC, 
high-MV combination confers a huge advantage over .308W at long ranges in switching 

winds.



the	 application	 of	 rifle	 handling,	 aiming	 and	 wind	
reading	 to	 hit	 the	 aiming	 mark.	 Good	 external	
ballistics	 performance	 makes	 the	 latter	 job	 easier	
through	 reducing	 the	 effects	 of	 such	 factors	 as	
wind	 drift	 and	 bullet	 drop,	 the	 benefits	 conferred	
increasing	exponentially	with	range.

What	 is	 ‘external	 ballistics	 efficiency’	 in	 this	
context?	 It	 is	 the	 optimum	 combination	 of	 BC	
(ballistic	coefficient)	and	MV,	but	with	a	large	choice	
of	bullet	shapes	and	a	weight	range	of	150	to	240gn	
for	 0.308”	 HPBTM	 designs,	 how	 can	we	 compare	
so	 many	 possible	 combinations?	 One	 problem	 is	
that,	all	other	things	being	equal,	BC	rises	in	direct	
proportion	 to	 bullet	 weight,	 but	 opposing	 this,	 MV	
drops.	 Most	 shooters	 apparently	 assume	 this	 a	
zero-sum	 game	 in	 which	 MV	 reduction	 negates	
any	 benefit	 derived	 from	 higher	 BCs,	 otherwise	
why	would	 they	 load	 155gn	 bullets	 for	 shooting	 in	
disciplines	or	club	matches	where	there	is	no	such	
requirement?	Newcomers	 invariably	choose	155gn	
bullets	too,	presumably	on	the	advice	of	experienced	
shooters.	 Much	 of	 this	 is	 down	 to	 our	 being	
conditioned	to	be	impressed	by	high	velocities,	and	
‘well	 over	 3,000	 fps’	 sounds	 better	 than	 ‘around	
2,500’.

Weight and Speed
This	 leads	 me	 to	 the	 need	 to	 look	 at	 two	 things:	
the	 mechanism	 whereby	 increasing	 bullet	 weight	
increases	 BC;	 how	 similar	 bullet	 designs	 with	
different	 weights	 behave	 at	 comparable	 MVs.	
Now	 here’s	 a	 conundrum	 –	 how	 do	 we	 ascertain	
comparable	 MVs	 for	 very	 different	 weight	 bullets,	
say	 155gn	 and	 210gn?	 We	 could	 look	 at	 loading	
manuals	or	ask	other	shooters.	Either	may	provide	
ballpark	but	not	particularly	reliable	figures	given	the	
variables	 involved,	 not	 to	 mention	 most	 shooters’	
incorrigible	 optimism	 about	 their	 loads’	 velocities.	
However,	 if	we	have	an	accurate	MV	for	one	 load,	
we	 can	 estimate	 what	 that	 particular	 rifle	 will	
produce	with	other	bullet	weights.	However,	when	I	say	
“accurate	 MV”,	 I	 mean	 just	 that	 –	 that	 spells	
CHRONOGRAPHED!		Generally	speaking,	if	a	rifle	
produces	 a	 certain	 ME	 (muzzle	 energy)	 with	 one	
bullet,	it	will	also	do	so	at	similar	chamber	pressures	
with	others,	even	 though	you	may	have	 to	change	
the	powder.	Table	1	 lists	MEs	 for	a	 range	of	bullet	
weights	 using	 155gn	 at	 3,000	 fps	MV	 (3,098	 ft/lb)	
as	the	starting	point,	and	we	see	the	equivalent	MV	
for	a	210gn	bullet	 is	2,577	 fps.	This	method	 is	not	
exact,	as	load-tuning	might	see	the	finalised	210gn	
load	perform	best	at	an	MV	20	or	30	 fps	 lower,	or	

Although 0.308” bullets are available from 110gn to 240gn, these bullets represent the 
usual maximum spread of 155 to 210gn used in the .308W. This sextet represents the most 

efficient designs in their respective classes: 155s from Sierra, Lapua, and Berger on the 
left; 208-210s from Hornady, Berger and Sierra on the right.



	

for	that	matter	higher,	than	
the	exact	ME	equivalent	to	
an	existing	load.	Naturally,	
the	rifling	twist	rate	has	to	

be	suitable	too.	

Right,	we	have	a	chronographed	 load	and	 likely	
MVs	for	other	bullet	weights,	so	how	does	weight	
affect	 BC,	 again	 stressing	 all	 other	 things	 are	
equal?	To	find	this	out	we	need	to	look	at	the	BC’s	
constituent	 parts,	 and	 find	 it	 is	 the	 ratio	 of	 SD	
(sectional	 density)	 to	 ‘form	 factor’,	 that	 is	 divide	
the	former	by	the	latter	and	you	get	the	BC.	That	
tells	 us	 not	 a	 lot,	 so	 let’s	 dig	 further.	 SD	 is	 the	
ratio	 of	 bullet	 calibre	 (diameter)	 and	 weight,	
specifically	 weight	 (measured	 in	 pounds)	
divided	 by	 the	 square	 of	 the	 diameter	 in	
inches.	With	7,000gn	to	1lb,	a	155gn	bullet	weighs	
0.022142	 lbs	 and	 a	 210gn	 example	 0.0300	 lbs.	
Both	 are	 0.3080”	 diameter,	 square	 this	 figure	
and	you	get	0.094864.	Divide	our	weights	by	this	
figure	and	we	get	SD	values	of	0.233	and	0.316	
respectively	 –	 note	 that	 any	 such	 weight	 thirty	
calibre	 	bullets	have	 these	SDs	whether	shaped	
like	 ICBMs	 or	 a	 brick-built	 public	 conveniences.	
The	 aerodynamic	 efficiency	 bit	 of	 the	 equation	

Left - Berger’s two 0.308” 185s, BT Long-
Range on the left with long tangent nose and 
VLD on the right with a 14.7-calibres radius 
secant ogive nose on the right. The tangent 
BT L-R model has the marginally higher G7 
BC at 0.283 v 0.281, and is much easier to 

‘tune’ in handloads for most rifles.

Left- Identifying 
ballistically optimum 
load combinations 
may seem impossible 
given the potential 
combinations of weights, 
shapes and MVs. This 
quartet represents four 
very different options. 
Left to right: 155gn 
Lapua Scenar (mild 
secant ogive); 175gn 
Sierra MK (traditional 
form match bullet with 
7-calibre 
radius tangent ogive); 
175gn Berger VLD 
(aggressive secant 
ogive); 210gn Sierra 
MK (not only a heavy-
weight, but Sierra’s only 
full-blown VLD design 
with aggressive secant 
ogive nose section).



comes	 from	 the	 bullet’s	 shape	 (‘form’)	 and	 how	
well	 it	 copes	 with	 atmospheric	 drag.	 Ballisticians	
describe	it	using	a	numerical	‘form	factor’,	which	is	
a	 comparison	 of	 the	 bullet’s	 performance	 against	
that	of	a	standard	reference	projectile’s	shape.	The	
reference	 bullet	 is	 always	 referred	 to	 as	G	 plus	 a	
figure	to	differentiate	the	various	versions	available,	
and	 is	 always	 given	 a	 form-factor	 or	 ‘i’	 value	 of	
1.0.	The	 one	we’re	 interested	 in	 the	G7	 reference	
standard	–	see	Bryan	Litz’s	article	on	Fullbore	bullets	
in	the	October	and	November	issues	which	include	
a	drawing	of	 it.	Bryan	range	tested	175	long-range	
bullets	in	eight	calibres	and	calculated	i7	values	and	
G7	BCs	averaged	over	1,000yd	flights	–	I’ll	use	his	
data	throughout	in	making	comparisons.	Fortuitously,	
Bryan	 also	 provides	 detailed	 drawings	 of	 most	 of	
the	175	bullets	too,	letting	me	search	for	two	whose	
parts	 that	 most	 affect	 aerodynamic	 performance	
are	 similar,	 that	 is	 the	 nose	 and	 boat-tail	 rear,	 but	
have	 different	 full-calibre	 lengths	 in-between	 vary-
ing	the	weight.	I	eventually	found	two	Berger	0.308”	
models	that	have	similar	shapes	and	an	identical	i7	
value	–	the	155.5gn	BT	FULLBORE	and	the	210gn	
Match	 BT	 Long-Range.	 Both	 have	 the	 same	 rear	
end,	an	8.9°	angle	boat-tail	0160”	 long	and	similar	

tangent-ogive	 fronts,	 the	 155.5	 using	 a	 9.6-calibre	
(2.96”)	radius	nose;	the	210	a	10.19-calibre	(3.14”)	
radius	section,	with	nose	lengths	only	2%	different	at	
0.825”	and	0.806”	respectively.	Bryan	has	calculated	
the	i7	for	both	as	0.988,	that	is	they	produce	98.8%	
of	 the	G7	 reference	 standard	 bullet’s	 drag,	 so	 are	
marginally	 more	 efficient.	 The	 difference	 between	
them	 is	 mid-section	 length,	 the	 155.5gn	 bullet’s	
0.265”,	 the	 210’s	 0.481”	 producing	 the	 extra	 55gn	
weight.	 BC	 is	 calculated	 by	 dividing	 the	 SD	 by	 i7	
value	and	since	the	heavier	210	grainer	has	a	higher	
SD	it	gets	the	better	result	at	0.320	v	0.237.

Metrics
We	 know	 these	 bullets’	 BCs	 thanks	 to	 Mr	 Litz,	
and	 we	 also	 know	 thanks	 to	 his	 drawings	 and	
calculations	 that	 the	 sole	 measurable	 difference	
between	them	is	weight,	so	we	aren’t	comparing	a	
blunt	 pear	 to	 a	 streamlined	 apple.	 I	 can	 estimate	
the	 210gn	 version’s	 likely	MV	 in	my	barrel	 as	 late	
last	 year	 I	 tested	 the	 155.5gn	Berger	 loaded	 over	
America’s	favourite	propellant	for	this	bullet	weight,	
Hodgdon	VarGet.	Out	of	ten	five-round	test	batches	
with	 powder	 charges	 rising	 in	 0.2gn	 steps,	 three	
consecutive	 loads	 produced	 a	 ‘sweet	 spot’	 or	

Six of these seven bullets were evaluated ballistically for 600yd shooting using comparable MVs. 
Left to right: ‘old’ Sierra 155gn MK, ‘new’ Sierra 155gn, 168gn SMK, 175gn SMK, cartridge loaded 

with 185gn Berger BT L-R, 185gn Berger BT L-R, 200gn SMK, 208gn Hornady A-Max.



	

accuracy	 node	 giving	 0.2-0.3”	 groups,	 the	 highest	
charge	weight	 of	 the	 trio	 producing	 2,952	 fps	MV.	
Calculating	 that	 combination’s	ME	produces	 3,010	
ft/lb	ME	and	the	equivalent	MV	with	the	210gn	bul-
let	 is	 2,540	 fps.	So,	 let’s	 run	 them	 through	Berger	
Bullets’	G7	ballistics	program.

But	 first,	 out	 of	 the	 various	 program	 outputs	 –	
terminal	 velocity,	 trajectory,	 retained	 energy,	 and	
wind	drift	–	which	are	 the	 important	ones	 to	us	as	
target	 shooters?	 Most	 people	 use	 bullet	 drop	 at	
long	range	from	a	100yd	zero	converted	to	MOA	as	
their	key	metric.	How	often	do	you	hear	people	say
something	 like	 “This	 is	a	great	 load!	 I	only	needed	
28-MOA	 come-up	 on	 my	 scope	 for	 1,000	 yards	
while	my	old	one	needed	32”?	It	seems	logical	in	its	
simplicity,	 as	 surely	 the	more	 the	 bullet	 drops,	 the	
less	 efficient	 it	 is.	 Not	 so!	 Nor	 should	 we	 bother	

about	bullet	drop	since	we	know	the	range(s)	we’re	
shooting	 over	 and	 can	 calculate	 the	 amount	 of	
movement	 needed	 on	 the	 sights.	 So,	 if	 it’s	 not	
bullet	drop	/	sight	setting	‘come-up’,	what	should	we	
look	for?	If	we	shoot	6.5-284	Norma	or	7mmWSM	in	
F-Class,	 it’s	 one	 thing	 only	 –	 wind	 drift,	 but	 since	
we’re	 shooting	 .308W,	 we’re	 interested	 in	 two	
things	 –	 wind	 drift	 and	 terminal	 velocity.	 Why	 the	
difference?	The	 7mm	shooter	 needn’t	worry	 about	
dropping	 into	 transonic	 zone	 never	mind	 subsonic	
speeds	(c.	1,475	fps	and	below),	but	this	can	be	a	
real	issue	for	the	long-range	.308	competitor.	
Looking	at	the	outputs,	the	155.5gn	number	retains	
1,273	fps	(1.13	Mach)	and	moves	93.7”	(just	under	
9-MOA)	 in	 the	 ‘standard’	10	mph	90°	crosswind	at	
1,000yd,	 but	 the	 initially	 much	 slower	 210	 has	 an	
extra	68	fps	velocity	(1,341	fps	or	1.2	Mach)	and	moves	
sideways	 15½	 fewer	 inches	 at	 78.2”,	 a	 reduction	

F-Class regulars Chris Hull and Terry Mann mark a .308W F/TR rifle shot on a PSSA 
500/600yd ‘Freestyle’ target in a 600yd F-Class competition. On a day with constantly 

switching winds, F/TR shooters would have been delighted to stay within the amount of 
wind-drift seen here, many twos and threes being scored.



of	 nearly	 1½-MOA	 at	 this	 range.	 However,	 it	 is	
somewhat	smaller	changes	in	the	wind	strength	and	
direction	 that	 catch	 us	 out	 and	 lose	 points,	 either	
through	 being	missed	 or	 seen	 but	wrongly	 ‘called’	
and	allowed	 for	 in	 the	shot.	A	 fairly	 typical	mistake	
amounts	to	the	equivalent	of	a	1½	mph	change	in	a	
quartering	wind.	Input	this	wind	speed	from	4	o’clock	
and	 the	155.5	combination	now	moves	12.16”,	 the	
210	exactly	2”	less	at	10.16”,	or	just	under	1-MOA.	
With	 the	 1,000yd	 F-Class	 target	 having	 half-MOA	
rings,	 the	 155.5gn	 load	 scores	 a	 ‘three’,	 the	 210		
just	 scrapes	 into	 the	 ‘four’	 ring	 assuming	 the	 shot	

was	 otherwise	 perfectly	 centred.	 The	 figures	 are	
summarised	 in	 Table	 2	 with	 a	 typical	 7mmWSM	
load’s	performance	shown	for	devilment.

As	 a	 matter	 of	 interest,	 if	 we	 had	 adopted	 the	
commonly	used	‘sights	come-up’	metric,	how	would	
our	 two	 bullets	 compare?	 The	 high-BC	 /	 Low-MV	
210gn	 bullet	 drops	 375.6”	 or	 nearly	 36-MOA	 at	
1,000yd	from	a	100yd	zero,	 the	 lower-BC	/	higher-
MV	 155.5gn	 bullet	 drops	 322.5”	 or	 30¾-MOA,	
thereby	 shooting	 a	 full	 ‘5¼-MOA	 flatter’,	 as	 most	
shooters	would	see	it	–	potentially	a	very	misleading	
result.

Getting Form
These	results	surprised	me,	for	while	I	know	high-BC	
heavy	 bullets	 outperform	 low-BC	 high-MV	
combinations	 in	 the	 wind,	 I	 hadn’t	 expected	 it	 to	
apply	 here	 as	 both	 bullets	 have	 an	 identical	 form	
factor	 value,	 therefore	 equally	 efficient	 in	
comparison	to	the	G7	reference	bullet	shape.	
Moving	on,	 let’s	 look	at	the	BC-mix	from	the	other	
side	 of	 the	 equation	 using	 three	 175gn	 0.308”	
bullets.	Their	SDs	are	identical	at	0.264,	as	are	the	
assumed	 MV,	 but	 what	 is	 now	 different	 is	 their	
shapes,	 hence	 aerodynamic	 efficiency	 as	
represented	by	i7	values.	MV-wise	I’ll	use	3,000	fps	

600 yards is often referred to as short-range, but doesn’t look that from just in front of the 
main Diggle range butts. The firing point is between the right-hand edge of the reservoir 

and the range-house half way up the right hillside.



	

with	155gn	bullets	as	the	baseline	from	now	on,	and	
their	equivalent	MV	based	on	3,098	ft/lb	ME	is	2,823	
fps.	The	trio	in	low	to	high	i7	value	(hence	high	to	low	
BC)	order	 is	Berger	 175gn	Match	BT	Long-Range	
at	 0.999,	 Berger	 175gn	 VLD	 at	 1.035,	 and	 Sierra	
175gn	MatchKing	at	1.084	giving	G7	BCs	of	0.264,	
0.255,	and	0.243	respectively.	These	figures	might	
surprise	 ome	 in	 that	 most	 shooters	 assume	 the	

VLD	 form	 with	 a	 long	 secant-form	 ogive	 (15.1	
calibres	 radius	 here)	 always	 outperforms	 tangent	
ogive	 designs.	 Berger	 has	 recently	 developed	 a	
series	of	long-nose	tangent	ogive	bullets	and	these	
turn	 out	 to	 be	 really	 ‘slippery’,	 often	 producing	
higher	BCs	than	equivalent	VLDs.	The	Berger	175gn	
Long-Range	 model	 has	 a	 longer	 than	 usual	 nose	
with	a	9.07	calibres	radius	form,	which	even	if	with	a	
smaller	 radius	 than	 the	 VLD	 is	 a	 tenth	 of	 an	 inch	
longer	 overall	 at	 0.805”	 shoulder	 to	 tip	 compared	
to	0.707”.	The	SMK	uses	Sierra’s	relatively	blunt	7-
calibre	tangent	ogive,	but	also	has	a	0.7”	long	nose.	
This	 bullet	 is	 the	 darling	 of	 long-range	 unknown-
distance	 sniper	 competition	 shooters,	 and	 is	
loaded	 into	 the	 US	 military’s	 M118LR	 sniper	
cartridge,	 ‘LR’	 also	 short	 for	 Long-Range.	 Table	 3	
gives	 their	 comparative	 performance	 at	 600	 and	
1,000yd.	 As	 with	 the	 previous	 example,	 the	 most	
efficient	bullet,	the	Berger	Match	BT	L-R	load	sees	
the	bullet	move	noticeably	less	at	1,000yd,	but	with	
a	smaller	improvement	here	at	around	1½-inches	–	
not	a	huge	amount,	but	every	 little	helps.	Terminal	
velocity	 sees	a	greater	 difference	 this	 time	 though	
with	the	Berger	L-R	at	1,325	fps	(again	at	1.18	Mach)	
a	full	100	fps	better	than	the	Sierra	MatchKing.

600 Yards
I	said	last	month	that	600yd	is	long-range	shooting	

for	many	people,	so	how	important	 is	bullet	choice	
at	this	range?	My	examples	in	Tables	2	and	3	give	
identical	 600yd	 results	 for	 the	 ‘miscalled	 wind’,	 a	
0.4”	 difference	 in	 lateral	 strike	 between	 the	 best	
and	worst	examples	in	each	scenario,	although	that	
rises	to	0.6”	between	the	best	and	worst	of	the	five	
loads	if	the	results	are	aggregated,	the	smallest	drift	
being	 the	 210gn	 Berger’s	 3.2”	 and	 the	 worst	 the	

175gn	 SMK’s	 3.8”.	 Is	 half	 an	 inch	 or	 so	 worth	
bothering	about?	It	depends	on	the	target	size	and	
wind	conditions.	Look	at	the	photograph	of	the	PSSA	
(Pennine	 Shooting	 Sports	 Association)	 500/600yd	
F-Class	 target.	We	 see	 a	 bullet	 strike	with	 perfect	
elevation	but	blown	almost	out	of	the	left	side	of	the	
four-ring.	(Ignore	the	score	markings	–	the	‘V’	is	the	
inner	 thin	 line	 outside	 of	 the	 circular	 black	 aiming	
mark,	the	Bull-5	is	the	5½”-dia.	ring	marked	‘9’,	and	
the	4-ring	is	the	next	out,	the	10½”-dia.	ring	marked	
as	‘8’.)	This	was	a	.308W	F/TR	shot	and	its	position	
is	around	4¾”	left	of	the	target	centre,	equivalent	to	
a	missed	1¾	mph	gust	 from	4	o’clock	on	a	155gn	
Sierra	 with	 3,000	 fps	 MV.	 Let’s	 consider	 this	
target	using	the	load	combinations	shown	in	Table	4	
ranging	 from	 the	 ‘old’	 155gn	 Sierra	 Palma	 MK	
at	 3,000	 fps	 and	 the	 168gn	 SMK	 at	 2,882	 fps	
as	 the	 poorest	 performers	 to	 the	 185gn	 Berger	
Match	BT	L-R	and	208gn	A-Max	as	best	with	1.2”	
difference	 between	 them	 in	 a	 1½”	 4	 o’clock	 gust.	
Let’s	assume	 the	shooter	and	 rifle-ammunition	are	
capable	of	grouping	into	half	to	two	thirds-MOA,	or	
3”-4”	at	this	range,	and	all	shots	are	perfectly	aimed,	
so	 some	will	 strike	up	 to	1½	 to	2-inches	on	either	
side	of	 the	target	centre.	Some	shots	at	 the	edges	
of	 the	 group	will	 reinforce	 the	wind	 effects,	 others	
counter	 them,	 while	 some	 land	 dead	 centre	 and	
their	 effect	 is	 therefore	 neutral.	 In	 the	worst	 case,	



the	group	spread	plus	wind	drift	will	amount	to	6”	or	
more	 lateral	movement	 for	 the	 poorest	 performing	
bullets	which	will	then	score	‘three’.	The	worst	case	
scenario	 for	 the	 best	 performing	 load	 should	 just	
score	 ‘four’.	 If	we	 increase	 the	missed	wind	call	 to	
2mph,	the	208gn	A-Max	load	moves	4.1”	against	the	
155gn	SMK	load’s	5.4”	making	the	former	marginal	
for	a	‘four’,	the	latter	guaranteed	a	‘three’	and	getting	
perilously	close	 to	being	a	 ‘two’.	We	can	conclude	
that	the	benefits	from	using	ballistically	optimal	load	
combinations	will	be	 relatively	small	 in	Target	Rifle	
using	the	large	NRA	target	with	1-MOA	(6”-dia.)	 ‘V’	

and	2-MOA	 (12”-dia.)	 ‘Bull’	 and	mostly	 confined	 to	
the	V-count,	while	scaled	down	precision	rifle	targets	
will	 see	potentially	 significant	score	 improvements.
Next	month,	I’ll	evaluate	the	majority	of	bullets,	look	
at	 performance	 factors	 other	 than	 	 pure	 external	
ballistics,	and	examine	my	data	source,	a	must-buy	
book	for	any	serious	medium	to	long-range	shooter,	
‘Applied	 Ballistics	 for	 Long-Range	 Shooting’	 by	
Bryan	Litz.	Bryan	has	most	generously	agreed	to	me	
reproducing	some	of	his	data	and	illustrations.	

http://www.aimfieldsports.com/
http://www.ukgunworks.co.uk/


	

I’ll	 carry	 on	 looking	 at	 bullets	 this	 month,	 drawing	
heavily	on	Bryan	Litz’s	experimentally	obtained	data	
published	 in	 his	 book	 ‘Applied	 Ballistics	 For	 Long	
Range	Shooting’	and	reproduced	with	his	generous	
agreement.	Yes,	boring	isn’t	it	......	but	your	choices	
here	can	affect	performance	at	all	but	 the	shortest	
ranges.	 Let’s	make	 one	 thing	 clear	 now.	Although	
I’ll	 put	 bullets	 under	 various	 headings	 this	 month	
and	 next,	 it’s	 not	 about	 ‘good’	 and	 ‘bad’	 –	 nobody	
makes	 poor	 0.308”match	 bullets	 these	 days.	 	The	
issue	 is	 about	 choosing	 an	 appropriate	 model	 for	
the	 rifle	 and	 shooting	 purpose,	 in	 particular	 the	
ranges	shot	over.	 I’ve	already	noted	 that	 there	are	
eight	HPBT	match	bullets,	mostly	168s,	that	are	not	
suitable	for	very	long-ranges	because	they	have	overly	
steep	boat-tail	angles	in	the	12.6	to	13.5°	range.	This	
sees	air	turbulence	induced	around	the	back	of	the	
bullet’s	body,	ultimately	leading	to	dynamic	instability	
beyond	800	yards	at	.308	Win	MVs.

Such	bullets	mostly	draw	upon	the	design	features	
of	one	of	 the	oldest,	 and	almost	 certainly	 the	best	

known	 thirty-calibre	 match	 bullet	 of	 all	 time,	 the	
168gn	 Sierra	 MatchKing	 (SMK)	 introduced	 as	 the	
Sierra	International	half	a	century	ago	for	300	Metre	
shooting	and	still	going	strong.	It	 is	no	coincidence	
that	when	the	FBI	published	tender	specifications	a	
few	years	ago	for	a	bolt-action	rifle	for	its	specialist	
teams,	the	required	precision	was	five	shots	in	0.5-
MOA	or	better	at	100yd	using	Federal	Gold	Match	
ammunition	 loaded	 with	 this	 bullet.	 The	 steeply	
angled	tail	section	either	does	not	harm	short-range	
(up	 to	 300M)	 precision,	 or	 maybe	 even	 helps	 it	
through	 seeing	 the	 bullet	 stabilise	 quickly	 after	
leaving	 the	muzzle.	Despite	 the	many	 new	 bullets	
introduced	 in	 recent	 years,	 this	 load	plus	 its	Black	
Hills	equivalent	remain	the	‘gold	standard’	for	most	
law	enforcement	 users,	 also	many	 target	 shooters	
who	don’t	 handload.	Federal’s	 nominal	MV	 for	 the	
168gn	GM	Match	is	2,600	fps,	and	while	the	Black	
Hills	 equivalent	 is	 warmer	 at	 2,650	 fps,	 both	 are	
well	down	on	the	2,882	fps	equivalent		value	to	our	
‘standard	load’	(a	155	at	3,000	fps	producing	3,098	
ft/lbs	ME).	The	primary	reason	is	factory	ammunition	

Above - British shooters have a choice of around thirty .30 calibre match bullets from six 
manufacturers, although Speer and Nosler primarily make sporting models and see little 

range use here.

Next	page	-	Four	models	that	are	superb	short-range	bullets	and	will	still	perform	adequately	at	
600yd.	Left	to	right:	168gn	SMK,	168gn	Hornady	Match,	168gn	Speer	Gold	Match,	180gn	SMK.	
Short,	sharply	angled	boat-tail	bases	give	them	high	i7	and	low	BC	values	and	they	should	not	be	
used	for	long	range	shooting.



600yd	is	enough	distance	to	allow	optimal	bullet	choices	and	
ballistic	combinations	to	give	the	canny	handloader	an	edge	
in	the	wind.



	

MVs	being	quoted	for	a	24”	barrel,	while	our	3,098	
ft/lbs	 comes	 from	 a	 30-32”	 length	 match	 rifle	
example	accounting	for	another	200+	fps.	Even	so,	

the	 SAAMI	 standard	
for	 165/168gn	 .308Win	
is	 2,670	 fps	 producing	
2,660	 ft/lbs,	 and	 this	 is	
what	 I’ve	 used	 as	 the	
baseline	 for	 obtaining	
comparable	 MVs	 with	
other	bullet	weights.	I’ve	
also	 assumed	 heavy-
barrel	 650mm	 (25.5”)	
or	 26”	 barrel	 ‘varmint’	
and	 ‘tactical’	 rifles	
such	 as	 the	Remington	
700VS/PSS,	 Accuracy	
International	 AE	 and	
AW,	and	Sako	TRG	will	
produce	 another	 60-80	
fps,	 adding	 75	 to	 most	
computed	 MVs	 where	
appropriate.

300 and 600
So	 we	 need	 to	 have	
a	 look	 at	 300-600yd	
external	 ballistics	 for	
such	 rifles.	 Terminal	
velocities	 are	 not	 an	

issue,	 all	 being	 well	 above	 1.3	 Mach	 (1,460	 fps)	
and	therefore	clear	of	transonic	speeds,	so	the	key	

Sierra MKs from 155 to 200gn with the new 
155gn Palma MK (#2156) and 210gn (VLD 

form) separate on the right.

Left - Not all 168s are 
short-range bullets. 
168gn Berger VLD 
on the left alongside 
the much shorter and 
blunter SMK.



metric	is	wind	drift.	Table	2	lists	it	for	a	selection	of	
bullets	over	600	yards.	I	ran	the	numbers	for	300yd,	
but	 the	 difference	 between	 the	 best	 and	 worst	
examples	is	so	relatively	small	that	we	can	effectively	
discount	 ballistics	 efficiency	 rankings	 here	 –	 two	
inches	difference	in	drift	in	the	full	10	mph	crosswind,	
reducing	 to	a	quarter-inch	 in	 the	simulated	missed	
wind-call	 scenario.	 How	 about	 the	 extra	 velocity	
from	the	38-50mm	longer	barrels	in	the	varmint	and	
tactical	rifles?	It	reduced	the	300yd	10	mph	drift	of	
the	most	wind-affected	bullet	by	only	0.34”	and	the	
1.5	mph	 wind	 at	 4	 o’	 clock	 by	 0.05”–	 a	miniscule	
twentieth	of	an	inch	or	1.27mm.

At	 600yd,	we	 see	 a	 significant	 difference	 between	
the	best	and	worst	ballistic	combinations,	10	inches	
or	 1.6-MOA	 in	 the	uncorrected	10	mph	crosswind,	
and	 1.4”,	 a	 little	 under	 a	 quarter-MOA,	 in	 the	
simulated	 misread	 wind	 change.	 That’s	 potentially	
a	 lot	on	F-Class	 targets	with	0.5-MOA	score	 rings.	
Some	 results	 surprised	me,	 especially	 that	 for	 the	
175gn	Sierra	MK	which	produced	 the	 largest	wind	
drift	 figure.	 I’d	 thought	 this	 an	 excellent	 design	
giving	the	precision	of	the	168gn	MK,	but	with	a	much	
improved	 long	 range	 capability	 thanks	 to	 its	 9.1°	
angle	boat-tail.	 It	was	used	by	Brad	Sauve	 to	 take	
the	2004	US	National	F/TR	Championship	 running	
at	 a	modest	 2,610	 fps,	 right	 in	 line	with	 the	 value	
used	 in	Table	 2.	This	 says	 two	 things	 –	 firstly	 just	
how	good	a	shooter	Brad	is;	secondly,	how	much	F/
TR	has	changed	in	six	years,	as	I	doubt	if	this	com-

bination	 could	 win	 any	 major	 long-distance	 match	
today.	
Anyway,	the	disappointing	wind	drift	figure	saw	me	
run	 the	 older	 Sierra	 models	 through	 the	 Berger	
Bullets	 PC	 Ballistics	 program	 at	 comparable	 MVs	
(producing	2,660	ft/lb	ME)	and	group	them	together	
in	Table	2,	adding	two	recently	introduced	and	very	
low-drag	 Bergers,	 but	 note	 neither	 a	 VLD	 model.	
These	 seven	 models	 are	 visibly	 members	 of	 the	
same	 design	 family,	 tangent	 ogive	 with	 7-calibres	
radius	 curves,	 but	 in	 three	 groups	 according	 to	
their	 rear	end	shapes.	The	168	and	180gn	models	
have	 the	 steeply	 angled	 form	 at	 12.7	 and	 13.0°	
respectively,	and	are	also	short	at	0.135-0.140”	long.	
The	155	and	175	have	a	shallower	9°	 form,	at	 the	
top	end	of	 the	 ideal	 range,	 but	 still	 relatively	 short	
so	the	bullet	body	tapers	from	0.308”	to	0.255”	dia.	
and	 the	190,	 200,	 and	220gn	models	have	a	 long	
(nearly	quarter-inch)	9.1°	angle	section	that	reduces	
the	 base	 diameter	 to	 0.235”.	 Think	 on	 how	 the	
boat-tail	works	–	it	reduces	bullet	base-drag	directly	
in	line	with	the	reduction	in	base	area.	The	155	/	175	
shape	produces	a	31%	area	reduction	over	a	0.3080”	
flat-base	form,	the	three	heavier	models	42%.

Studying	 the	 600yd	 wind	 effect	 in	 a	 notional	 24”	
barrel	rifle,	the	168	and	175gn	MKs	actually	produce	
more	drift	than	the	older	155gn	Palma	model	and	it’s	
only	when	we	get	up	to	180gn	that	we	see	a	small	
reduction,	this	followed	by	a	step	change	on	reach-
ing	the	 long-boat-tail	 trio	with	the	190gn	SMK.	The	

Varmint and tactical rifle users can improve the ballistic odds in their favour by using heavier 
high-BC bullets like the Berger 185gn BT Long-Range and 190gn SMK on the right against 

long-barrel target rifle competitors who stick to 155s, older SMK and Lapua Scenar on the left.



	

200	 and	 220gn	 models	 produce	 relatively	 small	
further	 improvements	 thereafter	 and	 we	 should	
bear	in	mind	there	is	a	price	to	be	paid	in	increased	
recoil	and	barrel	wear.	Also,	many	factory	rifles	will	
not	be	suitably	‘throated’	to	suit	optimum	COALs	for	
cartridges	 loaded	with	 these	 bullets	 and	may	 also	
have	 too	slow	a	 rifling	 twist	 to	stabilise	 them	 if	 the	
manufacturer	 chose	 the	 industry	 standard	 1-12”	
rate.	Readers	may	question	why	all	I	didn’t	choose	
any	 VLD	 examples	 for	 the	 Table.	 Two	 reasons	 –	
the	155.5,	175,	and	185gn	Berger	BT	Fullbore	and	
Long-Range	 models	 are	 actually	 more	 efficient	
than	same	weight	VLDs,	also	I	see	little	or	no	ben-

efit	in	using	VLD	designs	at	these	ranges	given	the	
well-known	problems	in	tuning	the	loads	and	the	crucial	
importance	 of	 finding	 tolerant	 combinations	 that	
produce	small	groups	in	a	range	of	conditions.

Talking	 about	 small	 groups,	 let	 me	 remind	 you	
again	that	all	of	this	dissection	of	external	ballistics	
performance	has	been	carried	out	 in	 isolation,	and	
the	 rifle-ammunition	 grouping	 capability	 may	 well	
make	a	larger	difference	to	shot	dispersion	at	these	
ranges.	A	 load	 that	groups	 into	1-MOA	spreads	 its	
hits	over	three	more	inches	of	paper	at	600yd	than	

The ‘best’ of the 155s. Left to right: New model SMK (#2156); Lapua Scenar; Berger 
155.5gn BT Fullbore. For the full story on 155gn 30s, see Bryan Litz’s detailed ballistic 
evaluation in the October and November 2009 issues of Target Shooter – available free 

from the archive section.



one	 that	manages	 0.5-MOA.	Also,	 since	we	 shoot	
into	rings	not	squares,	a	high	or	low	shot	that	would	
be	only	just	contained	by	the	five	ring	needs	hardly	
any	wind	or	aiming-induced	sideways	movement	to	
be	pushed	out	and	lose	a	point,	so	a	poorly	grouping	
combination	 affects	 scores	 in	multiple	 ways.	 So	 a	
really	 good-shooting	 load	 with	 the	 ‘poorest’	 bullet	
still	 trumps	a	poor	performer	using	a	 ‘ballistic	 star’	
at	 this	range.	However,	 let’s	see	how	a	 long-barrel	
F/TR	or	TR	rifle	manages	with	a	high-BC	bullet	with	

an	extra	250	fps	over	that	
attainable	 from	 a	 24”	
barrel.	The	185gn	Berger	
Target	BT	Long-Range	at	
2,800	 fps	MV	 sees	 24.5”	
and	3.2”	600yd	drift	in	the	
10	mph	and	1.5	mph	wind	
scenarios	 respectively,	
that’s	a	full	third	less	than	
those	 of	 the	 worst	 per-
former	 in	 Table	 2,	 the	
175gn	 SMK.	 Since	 we	
must	 assume	 such	 a	 rig	
and	 load	 will	 group	 into	
less	 than	 a	 half	 MOA	
too,	 it’s	 obvious	 that	 the	
varmint	 or	 tactical	 rifle	
owner	 is	 at	 a	 real	
disadvantage	 even	 at	
this	 range	 unless	 loads	
are	 carefully	 chosen	 and	
optimised	 for	 both	
accuracy	 and	 wind	 drift	
minimisation.	 However,	 if	
we	 look	 at	 an	 optimised	
short-barrel	 load	 against	
an	out	and	out	target	rifle	
combination	 where	 the	
latter	 is	 either	 limited	 to	
155s	by	a	slow	rifling	twist	
or	 its	 owner	 has	 stuck	 to	
them	 out	 of	 custom	 and	
practice,	things	are	not	so	
bleak.	 I’ve	 put	 figures	 for	
the	‘old’	Sierra	155	and	the	
widely	used	Lapua	Scenar	
at	 3,000	 fps	 on	 the	 back	
of	 Table	 2,	 and	 we	 can	
see	 that	 assuming	 both	
types	 of	 rifle-ammunition	
combinations	 produce	
equal	 accuracy,	 the	 24”	
tactical	 rifle	 owner	 can	
match	 the	 former	 and	
almost	reach	the	Scenar’s	
performance	 using	
the	 185gn	 Berger	 BT	
Long-Range	 or	 Sierra	
190gn	MK.	With	 the	PSS	

/	AI	 type	650-660mm	barrel	 rifles	and	an	extra	60-
80	 fps,	 it’s	even	possible	 to	 ‘beat’	 the	155gn	 in	an	
out	and	out	 target	 rifle	 too.	Taking	 these	examples	
out	to	1,000yd	range	(Table	3)	shows	that	the	canny	
handloader	with	a	shorter	barrel	rifle	can	still	match	
or	even	‘beat’	the	long-barrel	target	rifle	owner	in	this	
scenario,	especially	if	we’re	talking	about	a	660mm	
(26”)	barrel	version	with	suitable	bullet	selection.	Of	
course,	 as	 soon	as	 the	 target	 rifle	owner	 switches	

All key data was sourced from this book. It contains far more than 
just bullet evaluation and is a must-have for any competitor who 
wants to understand the ballistics that underpin his performance 

and identify ways to improve them.



	

to	heavier,	higher	BC	bullets,	the	tables	are	turned.	
Next	 month,	 I’ll	 finally	 finish	 bullet	 evaluation	 and	
selection	 looking	 at	 their	 form	 factors	 as	 a	way	 of	

evaluating	their	inherent	efficiency.
Notes
L-R	=	Long-Range	model.

Weight/Model Type/Ogive G7 BC Weight/Model Type/Ogive G7 BC Weight/Model Type/Ogive G7 BC

Berger Sierra Hornady

155gn BT Tangent 0.224 155gn Palma 
(2155)

Tangent 0.214 155gn A‐Max Secant/S‐BT 0.212

155gn VLD Secant 0.225 155gn Palma 
(2156)

Tangent‐
Long

0.229 168gn A‐Max Secant/S‐BT 0.23

155.5gn BT 
Fullbore

Tangent ‐ 
Long

0.237 168gn MK Tangent/S‐
BT

0.218 168gn Match Tangent / S‐BT 0.222

168gn BT Tangent 0.231 175gn MK Tangent 0.243 178gn A‐Max Secant/S‐BT 0.24

168gn VLD Secant 0.242 180gn MK Tangent/S‐
BT

0.247 208gn A‐Max Secant/S‐BT 0.324

175gn BT L‐R Tangent ‐ 
Long

0.264 190gn MK Tangent 0.27

175gn VLD Secant 0.255 200gn MK Tangent 0.285 Lapua

185gn BT L‐R Tangent ‐ 
Long

0.283 210gn MK Secant (VLD 
type)

0.316 155gn Scenar Secant 0.236

185gn VLD Secant 0.281 220gn MK Tangent 0.31 167gn Scenar Tangent 0.216

190gn VLD Secant 0.283 240gn MK Tangent 0.332 185gn Scenar Tangent 0.247

210gn BT L‐R Tangent ‐ 
Long

0.32 185gn D46 FMJBT Tangent 0.258

210gn VLD Secant 0.323

Speer Nosler

168gn Gold 
Match

Tangent/S‐
BT

c.218‐.222 168gn Custom 
Competition

Tangent/S‐BT 0.218

Table 1
0.308” Match Bullets available in the UK

External Ballistics Performance at 600yd for 24” barrel Rifles
Bullet BC (G7) MV ME V600 D600 (1) D600 (2)

Sierra 155gn MK (#2155) 0.214 2,780 2,660 1,629 35.1” 4.5” 

Sierra 168gn MK 0.218 2,670 2,660 1,564 36.5” 4.75”

Sierra 175gn MK 0.243 2,615 2,660 1,522 37.8” 4.9”

Sierra 180gn MK 0.247 2,580 2,660 1,608 32.8” 4.3”

Sierra 190gn MK 0.27 2,510 2,660 1,626 30.7 4.0”

Sierra 200gn MK 0.285 2,445 2,660 1,615 29.9” 3.9”

Sierra 220 MK 0.31 2,335 2,660 1,585 29.0” 3.8”

Berger 175gn BT Long‐Range 0.264 2,615 2,660 1,692 29.6” 3.8”

Berger 185gn BT Long‐Range 0.287 2,545 2,660 1,691 28.3” 3.7”

30” Barrel TR / FTR with 155s for comparison

155gn Old Sierra (#2155) 0.214 3,000 3,098 1,796 31.1” 4.0”

155gn Lapua Scenar 0.236 3,000 3,098 1,894 29.0” 3.8”

Table 2



Secant	ogive	=	long,	sharp	form	mostly	used	on	VLD	
type	bullets	–	can	be	fussy	over	seating	depths	and	
relationship	to	the	rifling	leade.
Tangent	 ogive	 =	 rounded	 form	 that	 is	 generally	
tolerant	of	loads	and	seating	depth.
Tangent	 	 (L)	 ogive	 =	 long	 radius	 stretched	 nose	
design	to	reduce	drag.
S-BT	=	short,	steep-angle	boat-tail	base.	Unsuited	to	
ranges	beyond	600yd.
G7	BCs	from	Bryan	Litz’s	book	“Applied	Ballistics	for	
Long	Range	Shooting”	 and	used	with	 the	author’s	
generous	permission.	

Notes	for	Tables	2	and	3

MV:	Muzzle	Velocity	in	fps;			ME:	Muzzle	Energy	in	
ft/lbs
V600	 /	 V1,000:	 retained	 	 velocity	 at	 600	 /	 1000yd	
Velocities	marked	 *	are	either	subsonic	or	 likely	 to	
see	some	shots	fall	into	this	category.
D600	(1)	/	D1,000(1):		Wind	drift	at	600	/	1,000yd	in	
10mph	90-degree	crosswind
D600(2)	/	D1,000(2):		wind	drift	at	600	/	1,000yd	for	
simulated	 misread	 wind	 change	 equivalent	 to	 1.5	
mph	gust	from	4	o’clock.

26” Barrel Rifle v Palma / TR Rifle 1,000 yd Ballistics Performance 
BC (G7) MV V1,000 D1,000 (1) D1,000 (2)

26” Barrel Tactical Rifle 

Sierra 175gn MK 0.243 2,690 1,138* 105.9” 13.7”

Berger 175gn BT Long‐Range 0.264 2,690 1,236 93.4” 12.1”

Berger 185gn BT Long‐Range 0.283 2,615 1,263 88.6” 11.5”

Sierra 190gn MK 0.27 2,580 1,188 97.1” 12.6”

TR / Palma, or F/TR Rifle

155gn Old Sierra (#2155) 0.214 3,000 1,165 106.8” 13.9”

155gn Lapua Scenar 0.236 3,000 1,299 91.7” 11.9”

Table 3

Bullet

http://www.ukgunworks.co.uk/
http://www.indelfa.co.uk/index.html


I’ve	 attempted	 to	 classify	 the	 ballistic	 efficiency	 of	
the	match	bullets	available	 in	 the	UK.	Most	people	
do	this	using	BCs,	but	remember	the	‘weight	issue’	
as	 half	 of	 this	 measure	 is	 derived	 from	 Sectional	
Density	 which	 is	 entirely	 weight	 driven.	 There	
is	 therefore	 little	 benefit	 in	 comparing	 a	 155gn	
bullet’s	 BC	 directly	 to	 a	 210-grainer’s.	 Instead,	 I	
chose	 the	 ‘form	 factor’	 (i7)	 value	 that	 Bryan	 Litz	
applies	 to	 each	 bullet	 (Table	 1).	 It	 compares	 the	
efficiency	 of	 the	 projectile’s	 shape	 in	 terms	 of	 the	
drag	 it	 produces	 in	 flight	 against	 that	 of	 the	 G7	
reference	 standard	 design.	 A	 value	 of	 1.000	
exactly	 matches	 the	 reference	 standard	 –	 and	
there	 is	 one	 such	 –	 anything	 with	 a	 lower	 value	
produces	 less	 drag;	 anything	 higher	 produces	
more.	 	 I	 graded	 designs	 as	 Low,	 Medium	 and	
High	 [drag],	 which	 conveniently	 fits	 short	 and	
long-range	 classifications,	 well	 mostly.	 Setting	
boundaries	 between	 classifications	 was	 trickier,	
eventually	going	for	1.020	and	1.095,	the	former	to	
include	 the	 justly	popular	new	155gn	Sierra	Palma	
MK	 (#2156)	 with	 an	 i7	 value	 of	 1.018	 within	 the	
‘Low’	 group;	 the	 latter	 to	 move	 the	 168gn	 Berger	
BT	 and	 180gn	 Sierra	MK	 into	 the	 ‘High’	 category.	
I’ll	 stress	 these	 definitions	 are	 mine	 and	 lack	
scientific	 basis.	 There	 is	 a	 caveat	 in	 using	 this	
metric	 –	we	 saw	 in	April	 that	 two	 bullets	with	 one	
i7	 value	 but	 different	 weights	 do	 not	 perform	
identically	 in	 the	 wind,	 the	 advantage	 going	
decisively	 to	 the	 heavier	 model	 even	 at	
comparable	MVs.

Above - A drawing of the G7 Reference Standard bullet with dimensions in calibres. It has a 
‘form factor’ or i7 value of 1.000 (courtesy of Bryan Litz).

Left - The 210gn Sierra MatchKing’s 1,000yd 
performance gives it an i7 value of 1.000 
matching the reference standard, although it 
is not an identical shape



	

We	have	a	range	of	i7	values	from	0.967	to	1.163,	
so	 how	 do	 we	 calibrate	 this	 metric?	 I	 looked	 at	
how	 much	 difference	 0.035	 makes	 to	 wind-drift	
performance	 taking	 three	Berger	models	 that	have	
a	10gn	weight	 range	and	whose	 i7	values	bracket	
the	1.000	norm	–	the	185gn	Target	BT	long-Range	
(0.972);	 identical	 design	 175gn	 equivalent	 on	
0.999;	 175gn	 VLD	 at	 1.035.	 Table	 2	 lists	 their	
retained	velocities	and	wind	drift	values	at	1,000yd	
at	 comparable	 MVs	 based	 on	 a	 155	 at	 3,000	 fps	
(3,098	 ft/lb	 ME).	 To	 remove	 the	 weight	 bias	 and	
provide	 an	 example	 with	 a	 full	 0.035	 difference	
from	 the	 central	 0.999	 value,	 I	 conjured	 up	 a	
hypothetical	 175gn	 Super-High	 BC	 model	 whose	
i7	 is	 0.964,	 this	 giving	 a	 G7	 BC	 of	 0.274.	 Noting	
that	 this	 i7	 is	 better	 than	 that	 of	 any	 0.308”	
bullet	 actually	 available,	 it	 wouldn’t	 be	 feasible	
to	 get	 such	 a	 low-drag	 shape	 from	 any	 practical	
lead-core	 175gn	 model.	 What	 the	 results	 tell	 us	
is	 that	 a	 0.035	 step	 change	 increases	 or	 reduces	
the	 ‘standard’	 10	 mph	 wind	 drift	 at	 1,000yd	 by	
four	and	a	half	 inches	for	175s	at	this	MV,	and	the	
simulated	 misread	 wind	 change	 by	 just	 over	 a	
half-inch.	Let’s	run	the	figures	for	two	similar	weight	
bullets	 at	 opposite	 ends	 of	 the	 ‘Low’	 category	
rankings	in	Table	1,	the	208gn	Hornady	A-Max	and	
210gn	Sierra	MK.	Their	i7	values	are	also	helpfully	

MK (#2156), 185gn Berger Target BT Long-Range, 190gn Sierra MK, 200gn Sierra MK, 210gn 
Berger Target BT Long-Range, 210gn Sierra MK (a VLD design), 208gn Hornady A-Max (a VLD 
design).

Left - The lowest and highest i7 values (that 
is, lowest and highest drag factors) of the 
0.308” match bullets on sale in the UK go to 
the 208gn Hornady A-Max (left) at 0.967 and 
the 167gn Lapua Scenar on the right at 1.163, 
although the latter is no worse than a clutch 
of similar 168gn bullets.

‘Ballistics stars’ in respect of having low i7 values and/or known to perform well at long ranges. 
Left to right: 155gn Lapua Scenar, 155.5gn Berger BT FULLBORE, 155gn new Sierra Palma 



close	 to	 my	 chosen	 variation	 with	 0.033	 between	
them,	 but	 we	 now	 get	 a	 smaller	 performance	
difference	–	only	3.2”	 reduction	 in	wind	drift	 in	 the	

10	 mph	 crosswind	 and	
0.4”	 for	 the	 misread	
wind	change	at	1,000yd	
in	 favour	 of	 the	A-Max.	
Terminal	MVs	are	1,390	
fps	for	the	Hornady	and	
1,355	fps	for	the	Sierra.	
Both	 performance	

differences	could	easily	be	outweighed	by	individual	
bullet	 model	 performance	 (group-size	 and	 MVs)	

within	a	barrel,	so	we	can	see	that	for	
any	particular	bullet	weight,	you	need	
a	very	large	change	in	the	i7	value	to	
make	a	really	significant	performance	
improvement	in	competition.	
However,	 as	 we’ve	 already	 seen,	 a	

Left -  ‘Old Hands’. Left to right: the 
173gn US military M1 long-range 
FMJBT that gave the Browning 
M1919 machine-gun a sustained 
fire range of 5,900yd; the 185gn 
Lapua D46 that also started life as a 
machine-gun bullet; 190 and 200gn 
Sierra MKs. Note the similarity 
in shape (‘form’) of the two Sierras 
and the 1920s vintage M1 design. 
All of these bullets cope very well 
with transonic velocities making 
the three match designs excellent 
long-range choices for .308 
Winchester.

Left - The differences 
in i7 values will pro-
duce relatively little 
difference in external 
ballistics performance 
on the range between 
the 155gn old Sierra 
Palma MK (#2155) 
and the top of the line 
155.5gn Berger paired 
on the left. The same 
stricture applies to the 
210gn Sierra MK and 
Hornady A-Max paired 
on the right. However, 
the performance 
difference between 
the ‘old’ 155gn Sierra 
and 208gn A-Max will 
be very large thanks 
to the Hornady’s 
combination of 
increased weight 
and improved ‘form 
factor’ or aerodynamic 
efficiency.



	

bullet	 that	 is	 both	 heavy	 and	 efficient	 shape-wise,	
performs	much	better	in	the	wind	than	a	lightweight	
/	high-i7	model.	

Analysis
Before	 making	 any	 judgements,	 I’ll	 mention	 bullet	
type	–	 that	 is,	 tangent	or	secant	ogive.	 I’ve	shown	
the	secant	(VLD	or	VLD-type)	bullets	in	red	in	Table	
1	and	we	see	that	a	majority	of	 the	top	performing	
half	 of	 the	 list	 (208gn	A-Max	 to	 190gn	Sierra	MK)	
fall	 into	 this	category.	VLDs	are	not	 to	everybody’s	
taste	 because	 of	 the	 difficulties	 encountered	 in	
getting	 them	 to	 group	 well,	 in	 particular	 finding	 a	
COAL	 that	 suits	 the	 barrel	 throating.	 The	 usual	
practice	 of	 seating	 them	 well	 into	 the	 rifling	 lands	
when	 the	 cartridge	 is	 chambered	 can	 lead	 to	
problems	if	a	live	cartridge	has	to	be	unloaded,	the	
bullet	 sometimes	 sticking	 in	 the	 barrel	 and	 being	
pulled	 from	 the	 case.	 Some	will	 be	 surprised	 that	
I’ve	shown	 the	155gn	Lapua	Scenar	 in	 this	group,	
but	its	specification	fits	the	VLD	profile,	with	a	10.7-
calibres	radius	secant	nose.	Perhaps	because	it	has	
a	shorter	nose	than	many	VLDs	(Bergers	running	at	
around	14-calibres	radius),	it	doesn’t	seem	as	fussy	
as	some,	and	is	more	likely	to	accept	a	small	jump	
into	the	rifling.

Looking	 at	 the	 bullets,	 I	 regard	 the	 five	 non-VLD	
models	in	black	type	as	the	outstanding	designs	in	
the	‘Low’	group,	especially	Berger’s	185gn	Target	BT	
Long-Range	 and	 the	 155.5gn	 Berger	 FULLBORE.	
Who	 would	 have	 thought	 a	 few	 years	 back	 that	
tangent	 ogive	 models	 would	 match,	 never	 mind	

significantly	 better,	 the	 aerodynamic	 efficiency	 of	
equivalent	weight	VLDs?	The	new	long-nose	Sierra	
155gn	 Palma	 MK	 must	 also	 be	 described	 as	 an	
outstanding	 design	 given	 its	 proven	 long-range	
performance	 and	 reputation	 for	 ‘easy	 tuning’	 in	
handloads.	 Finally,	 I	 must	 add	 the	 155gn	 Scenar	
to	 this	 elite	 list	 despite	 its	 secant	 ogive.	 Secant	 v	
tangent	 issues	aside,	every	bullet	 in	 this	column	is	
a	 very	 efficient	 design,	 and	 choice	 will	 be	 mostly	
dictated	by	matching	the	bullet	weight	to	the	shooting	
application,	 personal	 preference,	 and	other	 factors	
that	might	include	availability	and	price	–	the	Lapua	
aside,	most	 are	 recent	 introductions	and	generally	
command	premium	prices.	

At	the	other	end	of	the	efficiency	range,	we	have	ten	
short-range	designs	in	the	right-hand	column,	seven	
of	which	 have	 short	 and	 steeply	 angled	 boat-tails,	
not	 a	 coincidence.	 (Incidentally,	 mentioning	 such	
rear	ends,	I	need	to	make	a	correction	to	last	month’s	
issue	Table	1	data	–	the	208gn	Hornady	A-Max	does	
not	have	a	short	steep-angle	boat-tail	and	is	a	true	
long-range	 bullet	 in	 every	 respect.)	 I	 wondered	
about	 the	 two	Lapua	Scenar	models	 in	 this	 (‘Low’)	
group	given	the	155gn	Scenar’s	efficiency,	and	can	
only	assume	the	designer’s	brief	was	very	different	
for	 this	 pair,	 perhaps	 to	 match	 the	 performance	
and	 appeal	 of	 equivalent	 Sierra	 MatchKings,	 able	
to	 shoot	 (group)	well	 in	most	 barrels	 and	 give	 top	
shorter	 range	 precision.	 Both	 have	 tangent-ogive	
front	 ends	 at	 just	 over	 6-calibres	 radius	 which	 is	
very	 short	 for	 this	 class	 of	 match	 bullet.	 Subject	
to	 the	usual	 caveats	about	 bullets	matching	barrel	

Above - Seven higher-drag models that should be restricted to shorter range matches. Left to 
right: 155gn ‘old’ Sierra Palma MK (#2155), 167gn Lapua Scenar; 168gn Hornady Match, 168gn 

Sierra MK, 175gn Sierra MK, 180gn Sierra MK, and 185gn Lapua Scenar. Some will perform out to 
1,000yd but have trouble staying supersonic.



characteristics,	I	would	expect	all	of	the	bullets	in	this	
section	 to	be	excellent	short-range	performers	and	
many	are	available	at	lower	prices	than	those	in	the	
‘Low’	classification.

Looking	 at	 the	 ‘Medium’	 group,	 we	 have	 a	 trio	 of	
Berger	VLDs	whose	performance	has	been	eclipsed	
by	the	company’s	newer	155.5,	175	and	185gn	BT	
Long-Range	 tangent	 models,	 followed	 by	 seven	
venerable	 designs,	 all	 Sierras	 bar	 the	 Lapua	D46.	
They	might	 seem	 inferior	 to	 new	 low	 i7	 /	 high-BC	
designs,	 but	 some	 are	 very	 solid	 long-range	
performers.	 MR	 (Match	 Rifle,	 a	 1,000yd	 plus	
discipline	 restricted	 to	 the	 .308W)	shooters	 tell	me	
that	190-220gn	Sierra	MKs	perform	superbly	in	the	
trans-sonic	 zone	 just	 above	 the	 speed	 of	 sound,	
where	 higher-BC	 longer	 nose	 designs	 may	 see	
problems.	The	 Lapua	D46’s	 ancestor	was	 a	 bullet	
designed	for	7.62X54R	calibre	machine-guns	in	the	
post	WW1	period	when	military	doctrine	promoted	ultra	
long-range	massed	MG	fire	dropping	a	rain	of	plunging	
bullets	 onto	 targets	 up	 to	 5,000	metres	away.	The	
older	Sierras	likely	build	on	Col.	Townsend	Whelen’s	

1920s	Frankford	Arsenal	research	that	saw	the	US	
develop	 the	173gn	M1	 long-range	 .30-06	cartridge	
for	 the	 same	 purpose.	 Long-range	 sustained	 MG	
fire	 needs	 bullets	 to	minimise	 the	 effects	 of	 going	
transonic,	 then	 subsonic,	 and	 that’s	 what	 these	
bullets	do.	Nevertheless,	it’s	really	desirable	to	stay	
as	far	above	the	speed	of	sound	as	possible	in	any	
precision	discipline.

Transonic
The	 speed	 of	 sound	 in	 standard	 environmental	
conditions	 (59°F	 /	 29.92in	 Hg	 pressure)	 is	 1,122	
fps	and	ballisticians	have	 long	known	 that	passing	
through	 or	 even	 approaching	 it	 causes	 stability	
problems	 thanks	 to	 rapid	 changes	 in	 the	 shape	
and	amplitude	of	shock	waves	in	the	air	around	the	
projectile.	 Effects	 are	 not	 restricted	 to	 a	 few	 fps	
either	side	of	1,122	fps	as	there	is	a	transonic	zone	
from	around	1.3	Mach	(1,460	fps)	down	to	0.85	Mach	
(950	 fps).	 Let’s	 look	 at	 going	 subsonic,	 noting	 it’s	
not	 an	 issue	 with	 any	 bullet	 for	 shorter	 range	
shooters.	 For	 long-range	 competitors,	 it	 really	 has	
to	 be	 guarded	 against	 as	 the	 bullet	might	 behave	

If you have a 1-14” rifling twist barrel or shoot under Target / Fullbore / Palma Rifle 
regulations, these are the bullets for you. Left to right: ‘old’ Sierra MK (#2155) used in the 
current NRA issued ammunition and a good performer at all ranges but now overtaken in 

external ballistics performance by the trio to its right; 155gn Lapua Scenar; 155.5gn 
Berger Target BT FULLBORE; 155gn ‘new’ Sierra Palma MK (#2156).



	

unpredictably,	become	overly	sensitive	to	minor	wind	
changes,	 and	 in	 extreme	 cases,	 unstable.	 So,	 the	
High	i7	bullets	in	Table	1’s	right-hand	column	should	
not	 be	 used	 even	 in	 30”	 barrel	 rifles.	 The	 155gn	
cartridges	 used	 in	 TR	 /	 FR	 /	 Palma	 competition	
are	OK	keeping	bullets	supersonic	at	1,000yd	by	a	
small	 but	 sufficient	margin	 (but	only	 in	appropriate	
rifles).	F/TR	shooters	with	long	barrel	rifles	likewise	
don’t	have	a	problem,	particularly	 if	 they	adopt	 the	
heavier	and	higher-BC	bullet	models.	It	is	however	a	
potential	issue	for	short-barrel	rifle	owners	shooting	
at	long	ranges	and	struggling	to	get	enough	MV,	so	
careful	bullet	choice	pays	dividends.	Let’s	look	at	the	
1,000yd	 retained	 velocities	 of	 two	 bullets	 at	 either	
end	of	the	i7	rankings	at	short-barrel	MVs.	The	‘old’	
155gn	Sierra	MK	at	2,800	fps	is	down	to	a	subsonic	
1,067	fps,	while	 the	185gn	Berger	BT	Long-Range	
at	an	equivalent	2,563	fps	MV	remains	comfortably	
supersonic	 at	 1,228	 fps.	 At	 another	 extreme,	 the	
GB	 MR	 team	 campaigned	 in	 Australia	 last	 winter	
(local	summer)	and	participated	in	a	1,500yd	shoot	
at	 Coonabarrabran	 in	 New	 South	 Wales.	 Team	
members	who	 tried	 the	210gn	Sierra	MK	at	 2,750	
fps	MV	found	it	remained	supersonic	throughout	 in	
the	ambient	conditions	(1,700ft	ASL	and	presumably	
with	rather	higher	temperatures	than	usually	seen	at	
Bisley)!	

Moving	onto	 transonic	 flight,	 this	 is	 potentially	 bad	
news	 for.308W	 long-range	 shooters	 as	 it’s	 difficult	
to	see	how	bullets	won’t	drop	below	1,460	fps,	 the	

168gn	 Federal	 GM	 Match	 doing	 so	 just	 beyond	
600yd,	 the	 M118LR	 (175gn	 SMK	 /	 2,580	 fps)	 at	
700.	There	are	 two	 ‘get	 out	 of	 jail	 cards’	 –	 severe	
turbulence	 that	 causes	 dispersion	 on	 the	 target	
probably	only	 lies	10%	either	 side	of	 the	speed	of	
sound	 (1,010-1,230	 fps)	 giving	 us	 more	 latitude;	
some	 bullets	 are	 known	 to	 be	 more	 resistant	 to	
its	 effects	 than	 others.	 MR	 shooters	 know	 about	
dealing	with	transonic	flight,	and	have	a	simple	rule	
–	heavy	and	fast.	No	155s	here!	The	new	breed	of	
208-210gn	high-BC	bullets	stay	above	the	problem	
velocities	 in	most	 conditions	 even	 at	 1,200yd	 (the	
normal	maximum	MR	range	 in	 the	UK),	 the	210gn	
SMK	at	2,750	fps	MV	sailing	along	at	1,273	fps	under	
standard	conditions.	However,	an	old	MR	favourite,	
the	much	lower	BC	190gn	SMK	at	2,860	fps	is	barely	
supersonic	 at	 1,200yd	 having	 dropped	 to	 1,147	
fps.	Nevertheless,	it	and	its	200	and	220gn	siblings	
are	 proven	 performers	 at	 this	 range	 despite	 their	
relatively	 high	 i7	 /	 low	BC	 values	 and	 around	 half	
our	MR	shooters	still	use	them	in	preference	to	the	
apparently	 more	 efficient	 VLDs.	 There	 have	
been	 suggestions	 that	 the	 210gn	 VLDs	 and	 other	
extended	nose	designs	do	not	cope	with	 transonic	
velocities	 as	 well	 as	 SMKs,	 but	 the	 top	 places	 in	
the	1,500yd	Coonabarrabran	match	went	 to	Sierra	
and	Berger	210gn	VLD	users.	This	probably	seems	
irrelevant	 to	 TR	 and	 F/TR	 shooters	 as	 that	 200yd	
1,000-1,200yd	gap	is	an	enormous	gulf	 in	terms	of	
.308W	 ballistics,	 but	 performance	 in	 the	 transonic	
zone	is	a	vital	 issue	to	many	800-1,000yd	users	of	

Round 1 of the 2010 GB F-Class league series kicks off at Diggle at 500yd and conditions 
were initially so calm that the 167gn Scenar would have sufficed. It didn’t last long – high 
velocities and efficient bullets soon proved essential with F/TR competitors scoring ones 

and twos.



the	 cartridge,	 especially	 those	 with	 shorter	 barrel	
rifles	 or	 shooting	 in	 disciplines	 restricted	 to	 155gn	
bullets.	 For	 instance,	 tactical	 and	 sniper	 rifle	
specialists	report	that	M118LR	performance	and	that	
of	comparable	handloads	using	the	175gn	SMK	‘falls	
off	a	cliff	just	the	other	side	of	800	metres’	(900yd).

Conclusions
Before	trying	to	sum	up	what	lessons	we	can	draw	

from	 all	 this,	 there	 is	 a	 final	 issue	 to	 consider	 –	
rifling	 twist	 rates	 –	 it’s	 no	 good	 setting	 your	 heart	
on	shooting	a	210gn	VLD	from	a	1-13”twist	TR	rifle,	
I’m	afraid.	Table	3	shows	rates	and	the	bullets	they	
stabilise.	 (This	 is	a	subject	 I’ll	 touch	on	when	 I	get	
onto	 range	 results	 as	 I	 tried	 various	 ‘unsuitably	
heavy’	bullets	in	a	1-13.5”	twist	Bartlein	barrel	on	my	
F/TR	tube	gun	with	interesting	results	last	year.)	So	
what	 lessons	can	we	 learn	 from	 this	study	of	 .308	

Low  Medium High
Hornady 208gn A‐Max (0.967) Berger 175gn VLD (1.035) Berger 168gn BT (1.096)

Berger 185gn BT L‐R (0.972) Berger 155gn VLD (1.039) *Sierra 180gn MK (1.099)

Berger 210gn VLD (0.979) Berger 168gn VLD (1.047) *Hornady 155gn A‐Max (1.100)

Berger 190gn VLD (0.982) Sierra 200gn MK (1.058) *Hornady 168gn A‐Max (1.101)

Berger 155.5gn BT FB (0.988) Sierra 190gn MK (1.061) *Hornady 178gn A‐Max (1.118)

Berger 210gn BT L‐R (0.988) Sierra 220gn MK (1.068) Lapua 185gn Scenar (1.130)

Lapua 155gn Scenar (0.988) Lapua 185gn D46 FMJBT (1.081) *Hornady 168gn Match (1.143)

Berger 185gn VLD (0.993) Sierra 175gn MK (1.084) *Nosler 168gn CC (1.159)

Berger 175gn BT L‐R (0.999) Old Sierra 155gn MK (1.092) *Sierra 168gn MK (1.161)

Sierra 210gn MK (1.000) Sierra 240gn MK (1.092) Lapua 167gn Scenar (1.163)

New Sierra 155gn MK (1.018)

0.308” Bullet Form Factor (i7) Values

* = Bullets with short, sharply angled boat‐tail sections

Berger 210gn VLD (0.979) Models shown in red are VLD or VLD‐type (aggressive secant‐form ogive) 

Looking down the scenic if difficult Blair Atholl range from the 1,000yd firing point. F/TR 
competitors need every bit of ballistic advantage they can garner through bullet choice at this 
distance, but especially here when the wind comes up Glen Tilt from one o’ clock.

Table 1
0.3080” Bullet Form 
Factor (i7) Values

Notes
Values compare the 
efficiency of the bullet’s 
shape (‘form’) to the 
G7 reference standard 
form which has a value 
of 1.000. Lower values 
produce less drag and 
higher BCs (subject to 
bullet weight); higher 
values more drag and 
lower BCs.
Source: Bryan Litz’s 
long-range ballistics 
tests as reported in his 
book Applied Ballistics 
for Long Range 
Shooting.



	

Win	 match	 bullets?	 First,	 forget	 external	 ballistics	
performance	at	short	(up	to	300yd)	ranges,	instead	
choose	 bullets	 that	 are	 easy	 to	 fine	 tune	 for	 the	
smallest	 possible	 group	 size.	 This	 approach	 is	
sometimes	advocated	for	500	and	600yd	shooting,	
but	 whether	 it	 applies	 depends	 on	 other	 factors	 –	
range	conditions	(‘difficult	winds’);	target	ring	sizes;	
degree	of	competition.		For	instance,	Les	Holgate’s	
report	on	Round	1	of	the	GB	F-Class	Assoc	league	
shoots	in	 last	month’s	 issue	mentions	2s	and	even	
1s	being	scored	at	600yd	–	a	modest	velocity	168	
or	175gn	SMK	load	wasn’t	going	to	cut	the	mustard	
in	 this	 particular	 500/600yd	 competition,	 no	matter	
how	 well	 it	 grouped!	 Beyond	 600yd,	 there	 is	 no	

issue	 –	 you	 need	 precision	 (small	 groups),	 good	
elevation	consistency	(small	MV	spreads),	and	 low	
i7	/	high	BC	bullets	at	good	MVs.	Whether	that’s	the	
best	of	the	155s	at	very	high	MVs,	the	new	175,	185	
and	 210gn	 tangent-ogive	 Long-Range	 models,	 or	
the	 out	 and	 out	 long-range	heavyweights,	 the	 208	
and	210gn	VLDs	remains	 to	be	seen.	 I	suspect	all	
three	will	have	successful	adherents,	but	 there	will	

be	a	drift	to	heavier	designs.	Finally,	I’d	say	look	at	
those	old	favourites,	 the	190gn,	200gn,	and	220gn	
Sierra	 MKs	 that	 obviously	 perform	 much	 better	
at	 long	 ranges	 than	 their	 BCs	might	 suggest,	 and	
stabilise	in	slower	twist	barrels	than	you	might	have	
thought.	Of	course,	 if	you	have	a	1-14”	twist	barrel	
rifle	 or	 are	 a	 TR,	 Fullbore	 or	 Palma	 competitor,	
bullet	weight	choice	has	already	been	made	for	you	–	
‘less	than	156gn’.	The	choice	here	is	simpler,	but	still	
three	way	for	 long-range	competitions	–	the	155gn	
Lapua	Scenar,	new	Sierra	Palma	MK	(#2156),	or	the	
155.5gn	Berger	FULLBORE.	At	short	ranges,	almost	
any	155	is	viable,	and	the	original	Palma	MatchKing	
(#2155)	remains	an	excellent	choice.

Effects of a Shift in Form Factor Value of ~0.035 on 1,000 yd Ballistics Performance 
Bullet i7 MV ME  V1,000 D1,000 (1) D1,000 (2)

Berger 175gn VLD 1.035 2,823 3,098 1,282 90.6” 11.8”

Berger 175gn BT Long‐Range 0.999 2,823 3,098 1,326 86.1” 11.2”

Berger 185gn BT Long‐Range 0.972 2,746 3,098 1,371 80.0” 10.4”

[Hypothetical 175gn Super‐BC 0.964 2,823 3,098 1,370 81.6” 10.6”]

Note – the extra 10gn weight of the 185gn BT Long‐Range model produces a slightly greater improvement in wind‐reduction performance 
than would be obtained from a 175gn bullet with the same i7 value of 0.972.

Table 2

Table 3 ‐ Rifling Twist Rate and Bullet Compatibility

1‐10”: All bullets listed in Table 1, but may not give optimum precision with light bullets.

1‐11”: All bullets listed in Table 1, except possibly the 208gn Hornady A‐Max and 240gn SMK which 
are marginal. This twist rate may not give optimum precision with light bullets.
1‐12”: All bullets bar the following: 208g A‐Max; Berger 210gn VLD and BT Long‐Range; Sierra 210gn, 
220gn and 240gn MKs.
1‐13”: All bullets in Table 1 except  the following: those listed above as unsuitable for 1‐12” twist 
plus Berger 185gn VLD and Target BT Long‐Range (the latter works in some 1‐13” barrels) and 190gn 
VLD models; Sierra 190gn and 200gn MKs.

1‐14”: suitable only for 155s and shorter 168gn bullets including the Sierra MK version. The new 
generation longer 155s (Scenar, 155.5gn Berger, SMK #2156) will possibly perform better at long 
ranges in 1‐13” twist barrels, although it should be noted F/TR world champion Russell Simmonds 
used the Sierra #2156 in a 1‐14” twist rate barrel without harming his scores in 2009.



	

We	now	put	bullets	to	one	side	and	look	at	loading	
the	beast	–	tools	and	techniques	this	month,	starting	
on	powders,	 loads	and	results	next.	There	are	 two	
other	 components	 of	 course,	 primer	 and	 rifle.	 I’ll	
look	at	the	former	in	a	future	feature,	covering	tools	

and	 trying	 different	makes	 in	 several	 cartridges	 to	
see	how	much	difference	changing	this	component	
makes.	 (Also,	 the	 new	 smaller	 primer	 pocket	 /	
flash-hole	 Lapua	 .308W	 ‘Palma’	 brass	 has	 finally	
arrived	 at	 Tim	 Hannam,	 and	 I’ll	 compare	 it	 to	
standard	 specification	 cases.)	 I’ll	 only	 say	 that	
most	 cases	 were	 primed	 using	 the	 semi-sensitive	
Lee	 Auto-Prime	 hand	 tool.	 Tests	 involved	 two	
rifles	with	three	barrels	between	them,	a	factory	FN	
SPRA2	(Special	Police	Rifle)	24”	tactical	 job	and	a	
single-shot	Barnard	/	Eliseo	F/TR	tubegun,	the	latter	
using	two	barrels	with	different	twist	rates.

I	 looked	 at	 case	 measurement,	 preparation	 and	
batching	way	back	in	Parts	2	and	3,	so	won’t	go	into	
these	again,	suffice	it	to	say	that	I	do	everything	to	
my	 ammunition!	How	much	 all	 this	 effort	 achieves	

Above - My original Lee ‘Loader’ kit – you can still buy one for the .308W – and  it works, but 
is very basic

Left - Lee Hand press and a .300 H&H 
Collet die set. Cartridges loaded with this gear 
group into under 0.5-MOA despite the rifle 
being built on an antediluvian Winchester 
P’14 military action



is	questionable,	but	 I	know	that	 I	can’t	blame	case	
defects	or	variations	for	a	wayward	shot.	I	use	Lapua	
brass	for	match	ammunition	and	have	used	old	thin,	
light	 (160gn)	 1980s	Norma	 cases	 for	 practice	 and	
some	 tests,	 but	 as	 they	 have	 sufficiently	 different	

internal	capacities	to	require	changing	maximum	or	
optimum	 loads,	and	 their	 thin	necks	may	not	be	a	
great	match	to	the	rifle	chamber,	I	 increasingly	use	
Lapua	 for	everything.	Rejects	 from	 the	preparation	
process,	or	‘match	cases’	that	have	been	fired	more	
than	half	a	dozen	times,	are	filling	the	development	
/	practice	slot.	

Lee ‘Loader’ and Collet
I	have	a	choice	of	four	presses,	six	die	sets	(three	
of	 them	 bushing	 types),	 and	 a	 full	 set	 of	 case	
preparation	 tools.	 Things	 weren’t	 always	 so	 –	 I	
started	off	 in	 a	modest	way	with	a	 young	 family,	
mortgage,	 and	 the	 family	 tabby	 to	 support	
alongside	my	 shooting.	 I’ve	 loaded	 for	 a	 baker’s	
dozen	of	.308W	rifles	over	the	last	quarter	century,	
seven	of	which	were	first	generation	7.62s	for	the	
‘Target	Rifle’	 discipline,	 all	 past	 their	 salad	 days,	
dirt	 cheap,	 and	 whose	 purchase	 represented	 a	

Left - A quintet of Lapua cases whose necks 
have been given a ‘clean-up’ turn to 0.015” 
thickness

“............ also stepping onto that slippery slope 
that sees you spend evenings with piles of 
brass, a neck measurement micrometer, and 
neck turning gear”



	

triumph	 of	 hope	 over	 common	
sense	 or	 experience.	 They	 were	
marked	by	tight	bores	and	the	use	
of	 military	 actions,	 but	 fortunately	
target	 rings	 were	 large,	 ranges	
short,	 and	 rifle-ammunition	
combinations	that	probably	grouped	
between	1.5	and	2-MOA	were	good	
enough,	 and	 a	 lot	 better	 than	 the	
available	milspec	7.62mm.

I’ve	 always	 handloaded,	 only	 a	
few	 hundreds	 of	 the	 30,000	 or	 so	
.308W	 /	 7.62mm	 rounds	 I’ve	 fired	
in	total	‘factory’.	Since	I	couldn’t	af-
ford	a	bench	press	and	7/8X14	 tpi	

dies,	nor	had	I	anywhere	to	mount	one,	the	budget	
Lee	 ‘Loader’	 was	 my	 salvation.	 This	 is	 a	 simple	
neck-sizing	die	kit	in	which	one	knocks	the	case	into	
the	tool	with	a	soft-faced	hammer,	then	ejects	it	with	
a	rod.	I’d	buy	100	once-fired	Winchester	cases	at	a	
time,	and	after	returning	from	the	range	on	Sunday	
teatime,	 the	 second	 task	 of	 the	 evening	 after	
cleaning	 the	 rifle	would	 be	 to	 get	 the	 ‘Loader’	 out	
and	 decap	 the	 50	 cases	 from	 the	 day’s	 shooting,	
resize	 their	 necks,	 and	 re-prime	 them	 with	 a	 Lee	
Auto-Prime,	 a	 safer	 and	 faster	 method	 than	 that	
employed	 in	 the	 ‘Loader’.	 I’d	 then	 have	 an	 MTM	
RM50	box	 full	 of	 primed	 cases	 ready	 for	 charging	
and	 bullet	 seating,	 usually	 done	 on	 the	 Friday	
evening,	ready	for	the	next	weekend.	The	‘Loader’,	
Auto-Prime,	 hammer,	 and	 RCBS	 5-0-5	 scales	
(shop-soiled	and	sold	at	a	discount	by	a	sympathetic	
gunshop	assistant	 )	cost	me	 less	 than	a	couple	of	
titanium	 nitride	 coated	 bushings	 for	 my	 Redding	
‘Type	 S’	 sizer	 die	 now.	 Even	 after	 comparing	 the	
real	 cost	 at	 1985	 prices	 against	 today’s	 devalued	
pounds,	this	was	cheap	kit.

Nevertheless,	 it	 did	 the	 job	 if	 slowly,	 noisily,	 and	

All of my .308W 
ammunition is 

now loaded on a 
Forster Co-Ax, a 
great design that 

produces 
concentric 

results and keeps 
primer residues 

completely 
contained 
within the 

spent 
primer 

collection 
system

Above - Forster Case-Neck Graphiter, Krazy 
Kloth (new behind and a well used example 

in the left foreground), Sinclair primer pocket 
uniforming tool used gently to clean 

residue out of primer pockets, and (front 
foreground), Sinclair’s new 0.081” flash-hole 

uniformer



with	a	lot	of	wear	and	tear	on	the	knees	(using	the	
kitchen	floor	as	a	workbench).	Relief	 came	with	 in	
the	form	of	more	Lee	products,	the	Hand	Press	and	
introduced	 shortly	 afterwards,	 the	 Collet	 (neck-
sizer)	 die	 set	 with	 its	 dead-length	 seater.	 This	
portable	 press	 is	 surprisingly	 powerful	 and	 will	
full-length	sizes	.308W	cases,	although	it	becomes	
hard	work	after	a	while.	I	used	this	pair	on	.308	for	
many	 years,	 also	 building	 up	 quite	 a	 collection	 of	
Collet	die	sets	for	other	cartridges	running	from	the	
.22	Hornet	to	.300	H&H	Magnum.	Meantime,	I’d	got	
a	bench	and	the	first	of	many	presses	to	bolt	on	it,	
these	becoming	increasingly	sophisticated,	powerful	
and	 expensive	 over	 time,	 even	 if	 this	 gear	 was	
reserved	 for	 the	 heavier	 jobs	 or	 loading	 large	
quantities	 in	 a	 session.	 By	 now	 I	 was	 loading	 for	
better	 quality	 secondhand	 .308W	 rifles,	 and	 was	
still	using	the	Collet	die	set	(now	on	its	second	sizer	
having	worn	the	original	out)	when	I	bought	my	first	
new	 .308	 rifle,	 an	FN	SPR,	 a	 few	 years	 back	and	
later	 started	using	 it	 in	 long-range	F/TR.	However,	
measuring	bullet	 runout	on	 rounds	 loaded	with	out	
of	the	box	but	batched	Lapua	brass	gave	too	many	
results	on	the	high	side	(0.004-.008”)	 for	my	liking,	
and	 that’s	when	 I	decided	more	sophisticated	dies	
were	needed,	also	stepping	onto	that	slippery	slope	
that	 sees	 you	 spend	 evenings	with	 piles	 of	 brass,	

a	neck	measurement	micrometer,	and	neck	turning	
gear.	I’ll	pause	at	this	point	to	note	that	the	moral	of	
this	little	history	is	to	point	out	that	the	old	adage	of	
‘horses	for	courses’	applies	to	handloading	as	much	
as	any	other	activity	–	you	don’t	need	£1,000	worth	
of	gear	to	produce	perfectly	acceptable	ammunition	
for	most	rifles	in	most	applications.	I	know	that	many	
disagree	with	me,	but	I’ll	 just	remind	doubters	that	
the	law	of	diminishing	returns	applies.

Cleaning to Sizing
So	 what	 do	 I	 do	 now?	 Most	 of	 my	 loads	 use	
neck-turned	 cases	 and	 being	 fireformed	 to	 the	
Barnard’s	 ‘minimum	 SAAMI’	 chamber,	 fired	
examples	 generally	 come	 out	 of	 the	 rifle	 with	
light	 powder	 fouling	 on	 the	 neck	 alone.	 I	 used	 to	
employ	wet	cleaning	methods	–	‘Micro-90’	chemical	
solution,	 later	an	ultrasonic	bath,	but	now	I	simply	
wipe	 the	 fouling	 off	 with	 a	 Krazy	 Kleaning	 Kloth,	
available	 from	 Sinclair	 International,	 or	 in	 the	 UK	
from	Trent	Firearms	(www.trentfirearms.co.uk).	The	
carbon	fouling	on	the	inside	of	the	neck	is	brushed	
hard	using	the	largest	diameter	of	the	three	bristle	
brushes	in	a	Forster	Case-Neck	Graphiter	(without	
using	the	supplied	mica	powder)	leaving	a	smooth	
coating.	 I	 now	 prefer	 this	 to	 squeaky	 clean	 brass	
as	 the	 fouling	acts	as	a	 lubricant	 in	bullet	 seating	
and	gives	more	consistent	bullet	grip,	 this	method	
as	 well	 as	 saving	 time	 and	 effort.	 (A	 recent	
conversation	 with	 a	 top	 1,000yd	 BR	 shooter	
revealed	he’s	come	to	the	same	conclusion.)

This	 done,	 it’s	 off	 to	 the	 Forster	Co-Ax	 press	with	
either	 a	 Redding	 ‘S’	 bushing	 sizer	 or	 Forster	

Redding Type ‘S’ FL sizer 
die and ‘Competition’ 

seater die set in Forster 
rings to suit the Co-Ax – a 
really superb set of dies

Forster’s BR ‘Ultra’ die set 
with the addition of a new 
Bushing-Bump (NS) die 

(centre), more excellent kit



	

Bushing-Bump	 die	 installed.	 The	 Redding	 is	 a	
full-length	 (FL)	 type	 that	 employs	 Redding	 or	
Wilson	 bushings	 and	 also	 has	 an	 expander	 ball	
for	 use	 with	 non-turned	 brass,	 although	 it	 can	 be	
dispensed	with	if	desired.	The	Forster	is	a	neck-sizer	
(NS)	 that	also	resets	or	 ‘bumps’	 the	case	shoulder	
position	according	to	how	the	die	is	positioned	in	the	
press,	its	bushings	usable	only	in	this	make	and	type	
of	die.	I	use	the	latter	exclusively	for	my	Barnard	F/
TR	 rifle’s	 ammo,	 having	 measured	 fired	 cases	 in	
a	Hornady	case	headspace	gauge	and	set	 the	die	
to	 bump	 the	 shoulder	 back	 by	 0.001”.	 It	 lacks	 an	
expander	ball,	although	one	can	be	fitted	if	desired,	
so	 should	 really	 be	 restricted	 to	 turned-neck	 or	
otherwise	very	consistent	brass.	(Using	the	bushing	
alone	on	cases	with	 inconsistent	necks	moves	 the	
out-of-roundness	to	the	inside	walls	and	requires	the	
bullet	 to	 swage	 it	 out	 during	 the	 seating	 operation	
doing	nothing	 for	 the	cartridge’s	concentricity.)	The	
Redding	gives	a	moderate	FL	size,	and	if	I	want	to	
use	cases	fired	in	other	rifles,	I	go	back	to	an	old	1986	
dated	 Lee	 die,	 the	 first	 7/8X14	 type	 I	 bought,	 that	
not	only	gives	a	substantial	dimensional	 reduction,	
but	produces	cases	with	startlingly	small	amounts	of	

runout	if	the	brass	is	good	quality.	Lubrication	is	by	
Imperial	sizing	wax	thinly	spread	by	the	thumb	and	
forefinger,	only	used	on	the	outside	of	the	neck	with	
the	Forster	die.

Pockets and Trimming
After	 sizing,	 there	 are	 two	 jobs	 before	 priming	 –	
primer	 pocket	 cleaning	 and	 a	 case	 length	 check.	
Since	 all	 primer	 pockets	 have	 been	 cut	 with	 a	
uniforming	tool,	the	most	efficient	way	to	clean	them	
is	to	use	this	device	again,	but	now	with	a	thumb	and	
forefinger	hold	producing	a	couple	of	twists	and	light	
pressure	 –	 the	 objective	 is	 to	 remove	 carbon,	 not	
metal.	Incidentally,	the	appropriate	photograph	also	
shows	 Sinclair’s	 new	 0.081”	 flash-hole	 uniformer	
up	 front,	 a	 use-once	 preparation	 tool,	 but	 having	
just	got	mine,	I’m	using	it	on	each	box	of	cases	as	
they’re	cleaned	and	prepared	for	their	next	loading.	
It	 only	 removes	 a	 small	 amount	 of	metal	 from	my	
Lapua	 cases,	 an	 apparently	 consistent	 amount	 at	
that,	but	takes	a	lot	more	out	of	the	old	160gn	Norma	
examples,	and	the	amount	can	vary	significantly	with	
these.	

Above - The bits that do the work in bushing sizers – Forster top left and Redding titanium 
nitride coated examples in front. The pencil lead shows the point the case-neck is sized to 
– the slightly oversize section behind in front of the neck-shoulder join is a plus as it helps 

centre the loaded round in the bore

Set up ready to go at 350 yards



If	 cases	have	grown	beyond	 the	maximum	SAAMI	
length	 of	 2.015”	 (trim-to:	 2.005”),	 there’s	 no	
alternative	 to	 getting	 the	 case-trimmer	 out,	 and	
perform	 my	 least	 favourite	 handloading	 chore.	 I	
always	do	a	whole	RM50’s	worth	of	50	cases	even	if	
only	one	or	two	exceed	the	limit,	so	that	everything	
restarts	 at	 a	 uniform	 length.	 The	Wilson	 /	 Sinclair	
lathe	 tool	with	 individual	case-holders	cuts	mouths	
square	–	more	so	than	with	any	design	employing	a	
cone-shaped	pilot	to	support	the	case-mouth	–	and	
soon	gets	through	50	cases.	A	tip	is	to	measure	your	
rifle’s	 chamber	 using	 a	 Sinclair	 Chamber	 Gauge	
in	 the	appropriate	calibre,	a	soft	 leaded-steel	neck	
diameter	 button	 atop	 a	 bullet	 diameter	 stem.	 You	
have	 to	 sacrifice	 a	 sized	 case,	 trimming	 it	 back	

another	 tenth	of	an	 inch,	before	seating	 the	gauge	
with	 its	 stem	 just	 inside.	 Carefully	 chamber	 it	 and	
the	gauge	is	pushed	back	into	the	case	to	give	the	
actual	 chamber	 length.	 A	 tightly	 chambered	
custom	 rifle	 won’t	 produce	much	 clearance	 above	
the	 .308W’s	 2.015”	 max	 length,	 but	 factory	 and	
‘tactical’	 rifles	 are	 often	 ‘chambered	 long’,	 so	 you	
may	be	able	to	let	your	cases	grow	another	10	or	15	
thou’	beyond	SAAMI	max	before	trimming.

After	trimming	you	have	to	take	the	sharp	edges	off	
the	case	mouth	using	a	chamfer	tool.	While	I	use	a	
standard	Hornady	model	on	the	outside,	I	have	one	
of	the	earliest	so-called	VLD	inside	chamfer	tools	to	
appear,	a	Holland’s	(no	relation)	multi-fluted	carbide	
job	that	produces	a	long,	shallow-angle	chamfer	for	
easy	and	smooth	bullet	seating.	It	wasn’t	cheap,	but	
is	very	easy	to	use	and	gives	a	mirror	smooth	finish	
to	the	cut	unlike	those	from	standard	tools.

COAL and Bullet Seating
We’ll	 take	 priming	 as	 done,	 likewise	 choosing	 a	
powder	 and	 its	 charge	 weight,	 that	 being	 next	
month’s	subject,	so	 the	final	 task	 is	bullet	seating.	
Actually,	 it	 isn’t	 otherwise	 we’ll	 have	 a	 case,	 or	
loading	block’s	worth	of	cases,	sitting	on	the	bench	

Above - Stoney-Point (now Hornady L-N-L) bullet comparator body plus headspace gauge 
# ‘D’ on the callipers to measure the base to shoulder datum line measurement on a fired 

.308W case. The sizer die has been set to reduce it by 0.001”

Set up ready to go at 350 yards

Left - Wilson / Sinclair case trimmer with .308W 
cal case-holder and case in position for 

trimming. The Holland’s VLD (inside) 
chamfer tool is on the left foreground, a 

standard Hornady model used solely for the 
outside edges to its right



	

full	 of	 powder	 grains	 up	 to	 the	 shoulders	 while	
wondering	how	we	adjust	the	seating	die	to	get	the	
correct	COAL	(cartridge	overall	length)	for	the	rifle’s	
chamber	and	throat.	I’d	normally	use	a	Stoney-Point	
OAL	Gauge	I	bought	many	years	ago	(now	sold	as	
the	Hornady	L-N-L	OAL	Gauge),	a	factory	modified	
.308W	case,	and	 the	company’s	bullet	 comparator	
body	 and	 appropriate	 calibre	 insert	 affixed	 to	
callipers	 to	 identify	 the	 COAL	 that	 just	 puts	 the	
bullet	 ogive	 into	 the	 rifling	 lands,	 before	 setting	 it	
back	10	or	20	thou’	into	the	case	for	tangent	ogive	
bullets,	 or	moving	 it	 a	 bit	 more	 out	 into	 the	 rifling	
with	 VLDs.	 No	 go	with	 the	 Barnard	 F/TR	 rifle!	 No	
matter	what	I	did,	the	gauge	wouldn’t	give	accurate	
readings,	 the	 results	 being	 over	 length	 and	 the	
resulting	 cartridge	 refusing	 to	 chamber	 because	
the	bullet	was	hard	 into	 the	rifling	 long	before	final	
bolt	 closure.	 The	 ‘minimum-SAAMI’	 chamber	 was	
stopping	 the	 gauge’s	 modified	 case	 from	 seating	
fully	before	something	touched.	

How	do	 you	get	 around	 this?	Plan	B	 saw	me	use	
the	 rifle	 chamber	 and	 inert	 ‘seating	 dummies’–	
easy	with	the	Barnard	action	as	removing	the	firing	
mechanism	 is	 a	 20	 second	 job	 simply	 requiring	
the	bolt	end-cap	/	shroud	to	be	unscrewed	and	the	
innards	 slid	 out	 (to	 remove	 any	 cocking	 and	
mainspring	 pressure	 providing	 resistance	 to	 bolt	
operation).	 Old	 once-fired	 Norma	 cases	 were	 FL	
sized	 and	 checked	 to	 ensure	 they	 chambered	
with	 no	 resistance	 at	 all,	 before	 just	 seating	 a	
bullet	in	one.	Here	is	the	procedure	to	use.	Try	your	
over-length	 inert	 cartridge	 gently	 in	 the	 chamber,	

stopping	movement	as	soon	as	any	resistance	at	all	
is	felt.	Usually	the	bolt	won’t	go	anywhere	near	fully	
forward,	so	seat	 the	bullet	a	fair	bit	deeper	and	try	
again.	When	 the	bolt	 closes	enough	 that	 the	base	
of	its	handle	starts	to	line	up	with	its	receiver	cutout,	
that’s	 the	 time	 to	 reduce	bullet	 seating	 increments	
to	 20	 thou’	 or	 less	 (easy	 with	 micrometer	 topped	
Redding	‘Competition’	or	Forster	‘Ultra’	seater	dies,	
otherwise	measure	what	a	turn	of	the	adjuster	screw	
produces	on	your	die	and	work	off	that).	You’ll	likely	
find	 a	 point	where	 the	 bolt	 chambers	 the	 ‘dummy’	
fairly	easily,	but	the	ogive	is	still	touching	the	leade,	
as	seen	by	 rectangular	 rifling	marks.	Keep	seating	
the	bullet	deeper	in	yet	smaller	amounts	until	there	
is	no	noticeable	resistance	at	all	to	bolt	closure,	then	
start	 again	with	another	 case	and	 ‘clean	bullet’	 (to	
see	any	marks	on	an	unmarked	jacket).	You’ll	likely	
find	the	lands	are	still	just	touching	as	evidenced	by	
a	wafer	thin	line	–	a	magnifying	glass	is	useful	–	so	
another	10	thou’	in	will	see	you	just	off	the	rifling,	and	
lets	you	use	that	as	your	datum	point	for	a	longer	or	
shorter	COAL	depending	on	bullet	 type.	 I	 keep	an	
inert	 ‘seating	 dummy’	 for	 each	bullet	 that	 I	 load	 in	
a	rifle	at	the	actual	COAL	I’ll	load	it	to,	and	use	it	to	
reset	 the	 seater	 die	 each	 time	 I	 load	 that	 model,	
marking	 the	 dummies’	 bodies	 with	 a	 write-on-
everything	 pen	 with	 a	 narrow	 strip	 of	 3M	 ‘Magic’	
tape	on	top	to	stop	it	being	wiped	off	with	handling.	I	
know	there	are	other	methods	using	a	rod	down	the	
barrel	 with	 collars,	 but	 I	 use	 this	 one,	 sometimes	
even	when	 the	Hornady	 /	 Stoney-Point	 tool	works	
fine,	as	a	very	precise,	if	a	bit	laborious,	method.

A line-up of .308W ‘seating dummies’ for the Barnard used to reset the seater die for each 
bullet sit on a shelf in my components’ cupboard. Note the differences in COALs according to 
individual bullet ogive form



Necks and Bushings
Why	 use	 bushing	 dies?	 I	 mentioned	 that	 the	 old	
Norma	 brass	 is	 thinner	 than	 current	 Lapua,	 some	
batches	running	at	only	0.012”	neck-thickness	after	
‘clean-up’	turning,	while	the	thinnest	of	my	prepped	
Lapua	batches	is	two	thou’	greater,	the	norm	three.	
The	old	Lee	‘Loader’	could	produce	very	concentric	
ammunition	 with	 good	 brass	 and	 fired	 in	 a	 good	
chamber,	but	it	would	overly	size	all	but	the	thinnest	
cases	giving	a	very	tight	bullet	fit.	Many	handloaders	
like	 to	 feel	 lots	 of	 resistance	 on	 the	 press	 handle	
as	they	seat	a	bullet,	but	light	grip	in	barely	worked	
brass	 not	 only	 usually	 gives	 the	 best	 results,	 but	
also	the	greatest	case	life	in	accuracy	terms	before	
the	neck	brass	becomes	work-hardened.	Standard	
factory	dies	reduce	the	fired	case-neck	diameter	a	lot	
before	expanding	it	up	again,	and	this	is	aggravated	
by	a	typical	factory	rifle’s	chamber	dimensions.	Let’s	
compare	what	happened	to	an	out	of	the	box	Lapua	
case	 with	 0.016”	 thick	 neck	 walls	 in	 my	 FN	 SPR	
and	 sizing	with	 a	 standard	 sizer,	 to	what	 happens	
now	in	the	minimum-SAAMI	chambered	Barnard	with	
a	bushing	die.	The	unfired	cartridge	neck’s	outside	
diameter	 (O/D)	 averaged	 0.340”	 in	 the	 case	 of	
the	 FN	 consisting	 of	 bullet	 diameter	 (0.308”)	 and	
double	 the	 case-neck	 thickness	 of	 0.016”	 and	 this	
increased	to	0.346-0.347”,	determined	by	the	chamber	
dimensions,	 on	 firing.	 Cartridge	 brass	 is	 very	

ductile	giving	one	or	 two	
thou’	 ‘spring-back’	 after	
pressures	 dissipate,	 so	
the	 necks	 had	 actually	
expanded	 eight	 thou’	
during	firing	–	not	too	bad	
for	a	factory	rifle.

Resizing	 them	 in	 a	
standard	 sizer	 die	 with	
the	decapper	 /	expander	
stem	 removed	 reduced	
the	neck	O/D	from	0.347”	
to	 0.330”.	 Remember	
‘spring-back’,	 so	 cases	
have	 gone	 eight	 thou’	
in	 one	 direction	 then	
eighteen	 or	 nineteen	 in	
the	other.	At	this	point,	the	
neck’s	 inside	 diameter	
has	 been	 reduced	
to	 0.298”	 (0.330”	
minus	 0.032”	 neck	 wall	
thickness),	 and	 in	 the	
final	 part	 of	 the	 normal	
case-sizing	 process	 it	 is	
expanded	back	by	forcing	
it	over	a	0.307”	diameter	
expander	 ball,	 pushing	
the	 neck	 out	 by	 nine	
to	 ten	 thou’,	 taking	

spring-back	 into	 account.	 So,	 total	 neck-wall	
movement	in	the	firing–resizing	cycle	in	this	example	
is	 0.008”	 +	 0.018”	 +	 0.009”	 =	 0.035”,	 and	 it	 could	
be	more	with	some	case-chamber-die	combinations.	
Do	 this	 a	 few	 times,	 and	 the	 brass	 becomes	
work-hardened	 causing	 accuracy	 and	 case	 life	 to	
suffer.	 Conversely,	 the	 Barnard	 cartridge	 starts	 at	
0.336-0.338”	depending	on	 the	batch	of	brass	and	
what	 I’ve	 turned	 the	 neck	 down	 to,	 and	measures	
0.341”	 on	 fired	 cases,	 so	 has	 gone	 through	
0.004-0.006”	 expansion	 depending	 on	 what	 it	
started	 as	 (the	 thinnest	 Norma	 cases	 rather	more	
at	10	 thou’).	Bushing	sizes	one	or	 two	 thou’	below	
the	loaded	cartridge	neck	O/D	are	used	to	individual	
preference,	 so	 0.334-0.337”	 depending	 on	 brass	
batch,	a	maximum	sizing-down	of	8	thou’,	less	with	
the	 thicker-necked	 batches.	No	 expansion	 is	 used	
with	the	Forster	die,	so	the	maximum	working	is	14	
thou’,	and	potentially	as	little	as	11	with	necks	turned	
to	 0.015”.	 Bushing	 dies	 also	 let	 you	 play	 with	 the	
amount	of	bullet	grip,	as	you	may	find	a	particular	
combination	of	case	and	bullet	responds	to	a	slightly	
heavier	bullet	pull,	or	gives	the	smallest	groups	with	
the	bullet	barely	being	gripped.

What it’s all about 
– trying to get (not 
always successfully) 
near nil bullet runout. 
This is actually a 
‘seating dummy’ for 
the 210gn Berger BT 
grabbed off the shelf to 
use in the photograph. 
Despite being an 
ancient and untouched 
Norma case bought as 
once-fired and FL sized 
in my oldest 7/8X14tpi 
die, a 1986 dated Lee, 
bullet runout measures 
only half a thou’ (seater 
die: Forster ‘Ultra’)



Finishing	off	the	loading	process,	we	have	powder	
dispensing	and	measurement,	before	taking	one	
step	back	to	look	at	powder	choice	and	settling	
on	the	charge	weight	ranges	to	be	tried.	Every	

charge	shown	was	weighed	on	a	set	of	RCBS	
10-10	beam	scales,	most	of	the	loads	covered	
this	 month	 ‘thrown’	 beforehand	 by	 a	 Hornady	
‘Competition’	 powder	 measure.	 This	 is	 an	

Above - There is a huge choice of suitable powders for .308W. Ramshot TAC ball powder 
(centre) was only briefly available in the UK, moreover the only powder that has given me 

excessive pressures in the cartridge with 155gn bullets while sticking to factory loads data

All powder charges were 
weighed after being 
thrown on a Hornady 
Competition grade measure



	

excellent	tool	fitted	with	a	smaller	diameter	thimble	
type	metering	 stem	 than	 that	 on	 the	 standard	
Lock-N-Load	 measure.	 It	 also	 has	 a	 rounded	
concave	 depression	 in	 the	 stem’s	 chamber	
end	to	improve	charge	consistency.	(I	now	use	
a	 Harrell’s	 Precision	 measure	 for	 reasons	 I’ll	
explain	next	month.)

The	 .308W	 is	 a	 ‘well	 balanced’	 design	 that	 is	
tolerant	 of	 a	 wide	 range	 of	 powder	 types	 and	
burning	rates	when	loaded	with	bullets	in	the	150-
190gn	weight	range.	It’s	so	tolerant	in	fact,	and	
there	is	such	a	variety	of	makes	and	grades	of	
powder	on	the	market	that	choice	can	be	difficult.	
Europeans	 think	 of	 Vihtavuori,	 with	 N140	 first	
choice	for	the	popular	155,	168,	175gn	bullets,	a	
smaller	 number	 choosing	 its	 double-base	
(added	 nitroglycerine)	 N540	 version	 if	 higher	
velocities	 are	 required.	 Most	 Americans	
probably	 make	 Hodgdon	 VarGet	 their	 default	

choice,	 this	 powder	 widely	 used	 in	 ‘standard’	
155gn	 Fullbore	 and	 Palma	 Rifle	 loads,	 but	
very	 effective	with	 heavier	 bullets	 too.	 I	 prefer	
slower	burning	N150	over	N140	for	most	loads	
with	155-180	grainers	and	N550	for	185gn	and	
heavier	 bullet	 long-range	 loads.	 Whenever	
N140	 and	 VarGet	 are	 known	 to	 be	 useful,	 I	
automatically	 include	 Alliant’s	 double-base	
Reloder	 15	 in	 the	 ‘must	 try’	 category	 too.	 In	
practical	 terms,	 you	 can	 produce	 an	 accurate	
.308W	 cartridge	 for	 any	 sporting	 or	 target	
shooting	 application	 with	 only	 one	 or	 two	
members	 of	 this	 sextet	 such	 is	 the	 cartridge’s	
powder	tolerance	and	these	powders’	flexibility.	
However,	looking	at	other	excellent	propellants	
with	 similar	 burning	 rates	 and	 bulk	 densities,	
we	find	there	are	some	13	or	14	in	total,	and	if	
we	go	a	little	outside	the	‘standard	envelope’	or	
seek	out	less	commonly	seen	makes,	the	choice	
rises	to	20	plus.	Throw	in	the	30	match	bullets	

The FN Special Police Rifle and CED 
Millennium chronograph during load-testing



available	in	the	UK	and	evaluated	in	Part	8,	and	
you	see	a	large	range	of	potential	combinations,	
too	 many	 to	 ever	 try	 them	 all.	 While	 on	 the	
cartridge	design,	 it	 is	not	only	powder	tolerant,	
but	 usually	 accepts	 small	 variations	 in	 charge	
weights	 without	 affecting	 precision	 or	 MV	
spreads.	 You	 occasionally	 find	 a	 combination	
that	only	seems	to	work	with	one	charge	weight	
and	minimal	 variations	on	either	 side,	but	 that	
is	 unusual.	 This	 is	 a	 good	 thing	 in	 that	 most	
powder	 scales	 are	 accurate	 to	 ±0.1gn,	 and	
with	a	bit	of	operator	error	thrown	in,	that	easily	
becomes	a	bit	more	giving	a	spread	of	maybe	
0.3	 or	 0.4gn	 across	 the	 contents	 of	 your	
ammunition	box	even	if	the	majority	will	be	on	or	
close	to	the	desired	weight.

Special Police Rifle
I’ll	split	load	combinations	and	results	across	two	
months’	issues,	looking	at	my	initial	shorter-range	
loads	used	in	a	24”	barrel	FN	Special	Police	Rifle	
now,	 moving	 onto	 higher	 performance	
long-range	loads	developed	firstly	for	the	FN,	then	
with	lighter	bullets	for	a	season	of	high	level	F-Class	
competition	 in	 a	 1-13.5”	 twist	 30”	 barrel	
Barnard-Eliseo	tube	gun	next	month.	Kicking	off	
with	the	FN,	it	uses	a	beefed-up	(WSM)	version	
of	 the	 Winchester	 70	 Mauser-system	 action	
and	was	one	of	two	.308W	rifles	chosen	by	the	
American	 FBI	 agency	 for	 issue	 to	 its	 elite	

sniper	 and	 hostage-rescue	 teams.	 Unusually	
for	such	a	rifle	 it	has	a	hard-chromed	bore,	an	
FN-Herstal	 speciality	 designed	 to	 enhance	
barrel	 accuracy	 life	 originally	 developed	 for	
machineguns.	 This	 is	 a	 good	 multi-purpose	
performer,	 with	 a	 smooth	 magazine	 action	
bedded	 in	 the	 excellent	 McMillan	 A4	 tactical	
stock	 and	 set	 up	 with	 minimum	 SAAMI	
headspace.	The	 24”	 barrel	 length	 is	 a	 limiting	
factor	if	you	want	to	shoot	at	long	range,	800yd	
being	 a	 sensible	 competition	 ceiling.	 My	 rifle	
as	used	for	testing	was	out	of	the	box	with	one	
exception	 –	 Halifax	 gunsmith	 Peter	 Walker	
replaced	 the	 Winchester	 trigger	 components	
with	a	crisp	Jewell	assembly.

While	on	the	subject	of	barrels,	the	FN	employs	
the	SAAMI-standard	twist	rate	of	1-12”,	so	is	able	
to	stabilise	bullets	as	long	as	the	190	and	200gn	
Sierra	MK,	and	slightly	lighter	weight	VLD	types.	
Although	I	never	had	the	internals	gauged,	the	
odds	are	that	the	bore	(land)	diameter	was	0.300”	
and	the	groove-diameter	0.3080”,	again	SAAMI-
spec	 standard.	 These	 dimensions	 are	 rather	
larger	than	those	employed	in	most	British	and	
Commonwealth	 TR	 and	 many	 F/TR	 rifles,	 a	

Above - Vihtavuori powders are popular in the 
cartridge in the UK and continental Europe. 
I prefer N150/550 to the more widely used 
N140/540 grades



	

slightly	 ‘tight’	 barrel	 the	 norm	 in	 ‘Target	 Rifle’	
running	at	0.2980	or	0.2985”	bore	/	0.3065”	groove.	
These	 dimensions	 suited	 those	 of	 the	 155gn	
bullet	in	the	RG	‘Bisley	Match’	military	sniper	round	
bought	by	the	NRA	for	many	years.	RUAG	(RWS)	
has	developed	 the	 replacement	UK	TR	 .308W	
cartridge	 that	 loads	 the	 original	 155gn	 Sierra	
Palma	MK	to	suit	such	barrels	to	provide	small	
groups	 and	 enough	 MV	 (getting	 on	 for	 3,000	
fps)	 from	 30-32”	 barrels	 for	 effective	 1,000yd	
performance.	
Returning	 to	 the	 FN	 and	 similar	 commercial	
sporting	 and	 tactical	 rifles	 means	 that	 a	
combination	 of	 the	 larger	 SAAMI	 dimensions	
and	24”	overall	length	will	produce	some	pretty	
unimpressive	 MVs	 with	 all	 but	 very	 hot	 loads	
compared	to	specialist	competition	rifles.	
Incidentally,	such	true	thirty	calibre	rifles	almost	
invariably	perform	poorly	with	standard	7.62mm	

ball	 type	 cartridges	with	 their	 undersized	 144-
150gn	bullets	–	they	really	do	need	good	quality	
commercial	match	or	sporting	bullets	that	mike	
at	the	full	0.3080”	or	slightly	more.	I	suspect,	but	
can’t	 confirm	so	 far,	 that	most	European	 rifles	
designed	for	military	sniper	use	as	well	as	 law	
enforcement	and	civilian	sales	–	Accuracy	AE/
AW,	 Sako	 TRG,	 Blaser	 R93	 etc	 –	 will	 have	
tighter	 bores	 so	 that	 they	 perform	 acceptably	
with	military	
ball	ammunition.	This,	allied	to	25.5	or	26-inch	
barrels	 provide	 useful	 velocity	 increases	 for	
longer	 range	 shooting	 at	 the	 cost	 of	 higher	
pressures	 with	 commercial	 match	 ammunition	
or	 handloads	 with	 SAAMI	 /	 CIP	 spec	 match	
bullets.	 The	 freebore	 on	 the	 FN’s	 barrel	 was	
such	that	cartridge	OALs	were	in	the	2.85-2.895”	
range	 with	 various	 155-190gn	 bullets	 when	
seated	just	off	the	lands,	and	too	long	at	those	

Two evergreen powders that are useful across a wide weight range of bullets, Hodgdon 
VarGet and Alliant Reloder 15 from Australia and Sweden respectively via the USA



lengths	 to	 fit	 the	 detachable	 box	 magazine.	
This	is	not	uncommon	with	heavy-barrel	factory	
.308s,	it	often	said	that	current	examples	of	the	
popular	Remington	700	Police	 (PSS)	having	a	
bit	too	much,	so	that	many	bullets	have	to	make	
a	 long	 jump	even	when	seated	right	out	 in	 the	
case.	Most	tangent	ogive	designs	such	as	Sierra	
MatchKings	still	shoot	well	in	the	majority	of	these	
factory	models	when	seated	to	produce	2,810”	
or	slightly	longer	COALs	for	magazine	operation	
despite	the	resulting	forty	or	fifty	thou’	jumps.

Factory Fodder
I	try	to	use	factory	cartridges	as	a	benchmark	to	
measure	my	handloads	against	if	I	can	get	them	
at	a	 reasonable	price	–	and	 this	 is	a	cartridge	
where	shooters	yet	again	have	plenty	of	choice.	
I	got	hold	of	half	a	dozen	products	from	as	many	
manufacturers,	four	of	which	used	Sierra	or	Lapua	
match	bullets.	The	odd	men	out	were	Radway	
Green’s	155gn	‘Bisley	Match’	and	Prvi	Partizan	
(PPU)	168gn	match,	both	modestly	priced	back	
in	2005/6.	At	the	other	extreme	price-wise,	I	had	

Above - IMR-4895 and 4064 are long-time US favourites that have gone out of fashion a little 
but work very well in the cartridge, and regularly feature in Sierra’s ‘most accurate load’ 
listings for .308W

Table 1
Factory Ammunition Results
Make Bullet Group Av. MV  (Spread) ME ft/lb
RG 155gn FMJBT 1.4” 2,748 (40) 2,599
HPS‐TR / JHC 155gn SMK 0.6” 2,719 (26) 2,544
Prvi Partizan 168gn FMJBT 1.2” 2,559 (60) 2,443
Federal GM 168gn SMK 0.75” 2,683 (46) 2,685
Lapua Match 167gn Moly Scenar 0.7” 2,785 (30) 2,876
Norma Dia Match 190gn Moly SMK 0.9” 2,628 (36) 2,913



	

a	box	each	of	Federal	Gold	Medal	Match	(168gn	
SMK)	and	Lapua	Match	(167gn	Silver	Scenar)	
costing	well	over	£1	a	bang,	plus	Norma	‘Diamond	
Match’	(moly-coated	bullets)	with	190gn	SMKs,	
old	stock	in	battered	cartons	that	I	got	at	a	heavily	
discounted	 price.	 HPS-Target	 Rifle	 Ltd’s	 JHC	
‘Target-Master’	 came	 in	 between,	 a	 product	
mostly	geared	to	the	7.62mm	TR	competitor	using	
the	 ‘old’	 155gn	Palma	MK.	This	ammo	 is	 very	
good	 value	 if	 you	 buy	 it	 by	 the	 thousand	 and	
return	the	fired	cases	to	HPS	for	a	discount.	

Table	 1	 lists	 the	 results	 –	 an	 average	 of	 four	
five-round	 groups.	 The	 ‘Target-Master’	 and	
167gn	 Lapua	 were	 the	 ‘stars’	 with	 small	
groups	and	MV	spreads.	Note	the	modest	MVs	
produced	 by	 the	 two	 155gn	 bullet	 cartridges	
compared	to	the	2,800fps	people	regard	as	the	
norm	 from	 this	weight,	 never	mind	 the	2,950+	

expected	 from	a	modern	competition	 rifle.	The	
190gn	Norma	 fodder	was	 loaded	 ‘hot’	 as	was	
the	167gn	Lapua	167gn	match	ammo	producing	
respectable	MVs,	no	doubt	helped	by	their	use	
of	moly-coated	bullets.	
The	 Federal	 GM	 Match	 did	 everything	 its	
specification	says,	in	fact	slightly	more	than	the	
advertised	2,650	fps	MV,	the	FN	being	just	the	
sort	of	rifle	it	is	designed	to	be	used	in.

Vanilla Flavour
Load	 development	 and	 testing	 with	 this	 rifle	
encompassed	 two	 distinct	 phases.	 I’ll	 sum	
up	 the	first	 as	 ‘vanilla	 recipes’,	 popular	bullets	
with	a	 range	of	mid	burning	 rate	powders	and	
generally	 sticking	 to	 the	 loading	 manuals’	
maximum	 charge	 weights.	 A	 couple	 of	 faster	
burning	 exceptions	 were	 IMR-3031	 and	
Nobel-Sport	Tu3000,	the	former	as	part	of	trying	

Above - IMR-3031, 4895, and 4064 are traditional long-stick powders, 3031 seen here on 
millimetre grid graph paper. They don’t meter or flow over-well in powder measures

Set up ready to go at 350 yards



the	 long	established	 IMR	 range	 that	 importers	
Edgar	 Brothers	 had	 only	 just	 reintroduced	
to	the	British	market	after	an	absence	of	many	years;	
the	latter	because	that’s	mostly	what	the	French	
company	provides	data	for	 in	 its	 limited	choice	
of	 loads	 for	 this	 cartridge.	 Most	 combinations	
used	a	two-grain	weight	spread,	the	top	end	at	or	
near	the	powder	or	bullet	manufacturer’s	listed	
maximum	 load	and	weights	 rising	 in	half-grain	
steps.	 This	 approach	 worked	 well,	 nothing	
producing	 dirty	 case-bodies	 due	 to	 over-low	
pressures.	I	also	felt	no	maximum	load	tried	was	
anywhere	 near	 pushing	 pressure	 limits,	 and	
the	Lapua	cases	used	 throughout	 remained	 in	
excellent	 condition	 with	 tight	 primer	 pockets	
even	 when	 getting	 on	 for	 ten	 loadings.	 The	
second	development	round	took	place	a	couple	
of	 years	 after	 the	 first	 and	 mostly	 looked	 at	
trying	some	more	ballistically	efficient	bullets	to	
improve	the	rifle’s	longer	range	performance,	in	
particular	 attempting	 to	 get	 some	 reasonable	
(2,600	 fps	 +)	MVs	with	 the	 190gn	 Sierra	MK,	
consistent	with	small	groups.	(This	was	before	

the	 high-BC	 Berger	 BT	 Long-Range	 tangent	
ogive	bullets	appeared.)	Some	of	the	loads	used	
in	 this	 phase	 exceed	 those	 found	 in	 loading	
manuals.	

Anyway,	 the	 factory	 cartridges	 gave	 a	 good	
starting	point	for	comparisons,	the	examples	with	
Sierra/Lapua	match	bullets	averaging	0.6-0.75”,	
individual	groups	running	between	the	half	and	
full-inch,	maybe	the	odd	one	a	bit	larger.	I	expected
to	better	 this	with	my	handloads	being	 tailored	
for	the	action	and	barrel,	and	able	to	load	using	
milder	loads	than	those	used	in	the	hotter	factory	
examples	that	I	already	knew	opened	groups	up.	
The	problem	I	faced	was	exactly	that	–	I	quickly	
obtained	exceptional	results,	but	at	exceptionally	
low	MVs.	While	 fine	 for	 short-distance	work,	 I	
needed	accurate	combinations	running	at	2,700	
fps	and	above	with	175gn	bullets,	2,600	fps	or	
more	with	185/190s,	to	minimise	wind	effects.

The	problem	was	compounded	by	some	powders
failing	 to	 produce	 the	 loading	 manuals’	 MV	

Left - 47.3gn of IMR-4064 fills a .308W case to the brim even when poured 
through a four-inch drop tube. Most powders give high fill-ratios, one 
reason for the cartridge’s consistency and flexibility



	

predictions.	 Luckily,	 I	 found	 QuickLOAD	
predicted	MVs	with	remarkable	accuracy	for	some	
combinations	 letting	me	 increase	charges	with	
some	 precision	 and	 see	 the	 likely	 chamber	
pressures	 being	 produced.	 For	 example,	
Sierra’s	 and	 Lapua’s	 N140	 maxima	 for	 their	
167/168gn	bullets	 turned	out	 to	be	 identical	at	
42.3gn,	Lapua	saying	it	gives	the	167gn	Scenar	
2,500fps;	 Sierra	 	 predicting	 2,600fps	 for	 the	
168gn	Match	King.	 Both	 companies	 use	 quite	
long	 test	barrels	 (25½”	and	26”)	so	 I	expected	
to	be	50-60fps	down	with	my	24”	tube.	(Lapua	
has	increased	its	N140	maximum	load	to	44.0gn	
for	the	167gn	Scenar	for	2,628	fps	MV	in	more	
recent	data.)	By	sticking	to	this	maximum	load,	
I	only	achieved	a	poor	2,480fps	with	the	SMK,	
QuickLOAD	 also	 being	 out	 here	 predicting	
2,569fps	 from	 a	 still	 modest	 peak	 pressure	
of	 48,500psi.	 In	 fact	 looking	 at	 QuickLOAD’s	
graduated	table	for	this	combination,	my	actual	
MV	would	be	produced	by	a	chamber	pressure	
somewhere	 around	 43,000	 psi	 which	 is	
15-18,000	 psi	 below	 the	 cartridge’s	 allowed	

PMax	 –	 very	 good	 for	 barrel	 life	 if	 it	 delivers	
enough	performance.

Since	it	was	obvious	the	168gn	SMK	produced	
lower	 than	 expected	 MVs	 with	 this	 powder	 in	
this	barrel	–	hence	running	at	 lower	pressures
–	 I	 increased	 charges	 in	 0.4gn	 steps	 to	
44.2gn	 (QuickLOAD	 said	 2,666fps	 for	 around	
55,000psi).	 This	 worked	 out	 as	 predicted	 with	
2,639fps	 12	 ft	 from	 the	 muzzle,	 also	 giving
exceptionally	small	MV	spreads.	Unfortunately,	
group	 size	 steadily	 increased	 from	 43.4gn,	
with	44.2	producing	1.7”,	 laterally	 spread.	The	
old	 155gn	 Palma	 SMK	 was	 down	 on	 velocity	
too	with	N140,	 Viht’s	maximum	 44gn	 giving	 a	
modest	2,660fps	compared	to	2,750	promised	by	
the	then	current	manual.	With	Vihtavuori	listing	
very	conservative	loads	for	some	reason,	maybe	
reflecting	concerns	over	using	0.3080-3085”	dia.	
bullets	in	undersize	7.62mm	barrels,	it’s	easy	to	
see	why	most	British	handloaders	use	the	nice	
round	 figure	 of	 45gn	 (or	 even	 46gn)	 with	 this	
bullet.	QuickLOAD	predicts	51,000	psi	for	45gn	

Table 2
RESULTS (5 X 5‐round batches bench‐tested at 100 yards)
Case/Primer Charges/Powder Groups Comments
155gn Sierra Palma MK
Lapua/Rem 9½ 41‐43gn IMR‐3031 0.35‐0.8” good combination
Lapua/Rem 9½ 42.5‐44.5gn IMR‐4895 0.5‐0.9”
Lapua/Rem 9½ 40‐44gn N140 0.35‐1.0” lowish MVs
Lapua/Rem 9½ 46‐49gn N550 0.7‐1.0”

155gn Lapua Scenar
Lapua/PMC 43.5‐45.5gn AA‐2520 0.5‐0.9” 43.5gn best
Lapua/PMC 43.5‐45.5gn N150 0.55‐1.3”

167gn Lapua Scenar
Lapua/Rem 9½ 43‐45gn N150 0.4‐0.75” Bad weather
Lapua/PMC 43‐45gn AA‐2520 0.7‐1.5”

168gn Sierra Match King
Lapua/CCI‐200 41.5‐43.5gn Re15 0.5‐0.7” Very consistent
Lapua/Rem 9½ 40‐42gn IMR‐4064 0.2‐0.7” smallest group
Lapua/Rem 9½ 42‐44gn IMR‐4320 1.0‐1.1”
Norma/S&B 41.5‐43.5gn H. Varget 0.6‐1.3”
Norma/Magtech 9½ 40.5‐42.3gn N140 0.7‐1.2” Low MVs
Lapua/PMC 39‐42gn N‐Sport Tu3000 0.7‐1.8” Very clean burning
Lapua/PMC 42.7‐44.2gn N140 0.5‐1.7” Small MV spreads

168gn Nosler Custom Competition
Lapua/PMC 40.5‐42.5gn IMR‐4064 0.5‐1.0”
Lapua/PMC 41‐44gn Re15 0.4‐0.6” Good combination

170gn Lapua B476 FMJ
Lapua/ Magtech 9½ 42.7‐44.7gn N150 0.8‐1.5gn Bad weather

175gn Sierra Match King
Lapua/Fed 210M 41‐43gn N540 0.5‐1.0” Bad weather
Lapua/PMC 40‐42gn AA‐2520 0.5‐0.9”
Lapua/PMC 43‐47gn H380 0.7‐1.3”
Lapua/PMC 39.5‐41.5gn Re15 0.35‐1.1” Excellent (4ex5 <¾”)
Lapua/PMC 41‐43gn IMR‐4064 0.5‐0.9”
Lapua/PMC 43.5‐45.5gn N550 0.45‐1.1” 4 ex 5 < 0.75”

180gn Sierra Match King
Lapua/PMC 40‐43gn IMR‐4064 0.3‐1.0”
Lapua/PMC 40.5‐43.5gn IMR‐4320 0.25‐1.5”
Lapua/PMC 41‐44gn Re15 0.3‐0.7” Good combination
Lapua/PMC 41‐44gn H. Varget 0.35‐1.2” Good at low loads

185gn Lapua 185gn Scenar
Lapua/PMC 39‐42gn N140 0.7‐1.1”
Lapua/PMC 44‐46.5gn N550 0.45‐1.0” High MVs



and	55,000psi	for	46gn	(against	a	CIP	allowed	
PMax	 of	 60,191	 psi,	 the	 latter	 expected	 to	
produce	 2,783fps	 and	 approaching	 the	 2,800	
figure	most	people	assume	they’re	getting	with	
this	 bullet.	 I’ll	 stress	 these	 charges	 exceed	
Sierra	 and	 Vihtavuori	 maximum	 loads	 and	
will	 be	 influenced	 by	 your	 barrel	 dimensions.	
Readers	 with	 older	 British	 7.62mm	 TR	 rifles,	

especially	 Enfield	 No.4	 examples	 with	
hammer-forged	Enfield	Lock	produced	barrels,	
should	 note	 that	 many	 of	 these	 rifles	 have	
exceptionally	‘tight’	barrels	to	suit	the	undersize	
145gn	 RG	 ‘Green	 Spot’	 bullet	 of	 the	 1970s	
and	80s	and	will	produce	excessive	pressures	
with	handloads	that	produce	normal	performance	
from	 full-size	 match	 bullets.	 I	 believe	 that	 the	

Below - IMR-4064 behind the 168gn SMK produced the smallest 100yd group in the FN SPR 
at just under 0.2” despite poor weather (as can be seen in the inkjet printer produced target 
running in the wet)

Table 3
MVs from Handloaded Combinations giving small groups
Bullet Powder Average MV MV Spread
155 SMK 42gn IMR‐3031 2,759 24 (Remington 9½)
155 Scenar 43.5gn AA‐2520 2,727 21
155 Scenar 43.5gn N150 2,700 7
167 Scenar 43.5gn AA‐2520 2,686 66
168 SMK 42.3gn N140 2,480 43 (Magtech 9½)
168 SMK 43.5gn Re15 2,594 9 (CCI‐200)
168 Nosler 41.5gn IMR‐4064 2,507 13
168 Nosler 43gn Re15 2,531 10
175 SMK 41gn Re15 2,427 22
175 SMK 43gn IMR‐4064 2,642 23
175 SMK 44.5 N550 2,520 21
180 SMK 44gn Re15 2,531 10
185 Scenar 46gn N550 2,624 21
(Lapua cases used throughout with PMC primers except where shown.)



	

Some less commonly seen powders or faster burning numbers that suit the cartridge. Reloder 
10x, Hodgdon H322, AA-2460, and IMR-3031 can all produce tight grouping loads for shorter 
range target shooting. The Accurate Arms ball powders produce high MVs but are ‘dirty’

NRA	 has	 banned	 the	 use	 of	 the	 new	 RWS	
155gn	SMK	cartridges	in	such	rifles	at	Bisley	–	
you	have	been	warned!	

Table	3	lists	MVs	for	a	number	of	combinations	
that	grouped	very	well	in	my	rifle.	When	it	came	
to	producing	half-inch	or	smaller	groups,	Alliant	
Reloder	15	and	IMR-4064	were	the	undisputed	
stars	 in	 my	 rifle,	 and	 the	 former	 has	 the	
advantage	 of	 running	 smoothly	 and	 metering	
consistently	 through	 powder	 measures.	 Three	
of	 the	 four	 IMR	 powders	 tried	 did	 very	 well	
indeed,	the	relatively	fast	burning	3031	proving	
surprisingly	effective	with	the	155gn	SMK.	Note	
however	 that	 IMR-3031,	 4895,	 and	 4064	 are	
propellants	that	don’t	flow	well	through	powder	
measures,	 their	 long	 grains	 getting	 caught	 by	
the	 rotor	 and	 having	 to	 be	 cut	 by	 forcing	 the	
measure’s	handle	down,	also	prone	 to	 ‘bridge’	
in	 the	 drop	 tube.	 (IMR-4320	 is	 short-cut	 in	
response	 to	 complaints	 from	 handloaders	
about	 this	 characteristic	 of	 most	 powders	 in	
the	range.)	Hodgdon	Varget	and	the	Vihtavuori	
powders	gave	good	results	 in	some	but	not	all	
combinations,	 both	 seemingly	 better	 suited	 to	
heavier	projectiles.	Actually,	the	FN	didn’t	seem	
to	be	over-fond	of	VarGet	with	most	bullets,	an	
unusual	state	of	affairs.	AA-2520	did	very	well	
with	 155gn	 Scenars	 and	 168gn	 SMKs,	 also	
turning	out	good	velocities.	Unfortunately	it	also	
produced	 very	hard	 fouling	on	 the	 case-necks	
which	 proved	 desperately	 difficult	 to	 remove.	

Viht	 N550	 looked	 promising	 with	 175-185gn	
bullets	 also	 producing	 reasonable	 velocities.	
All	bullets	could	be	made	to	group	well,	but	the	
180gn	SMK	performed	exceptionally	in	the	12T	
barrel	and	was	apparently	suited	to	long	ranges	
at	the	2,600fps	MVs	that	produced	the	smallest	
groups	 according	 to	 the	 then	 available	 BC	
data	 and	 G1	 based	 ballistics	 tables,	 but	
remember	this	is	one	of	the	MatchKing	designs	
that	 become	 unstable	 at	 transonic	 velocities,	
and	should	be	restricted	to	600yd	shooting.

Important notice
These components and loads performed 
safely in the author’s rifle. This cannot be 
guaranteed for other handloaders and rifles. 
Good handloading procedures should be 
used at all times working loads up from rec-
ommended 
starting levels and looking for signs of 
excessive pressure or other problems.



Last	 month,	 I	 covered	 early	
attempts	 at	 creating	 long-
range	 .308W	 loads	 for	 F-TR	
competition,	but	struggled	with	
an	FN	SPR’s	24-inch	barrel	and	
standard	0.300/0.3080”	internal	
measurements	 that	 produced	
pretty	 anaemic	 MVs.	 Looking	
back,	 I’m	 struck	 by	 how	 little	
I	 knew	 then,	 but	 shooting	 the	
.308W	 at	 1,000yd	 is	 a	 hard	
taskmaster	 –	 you	 either	 learn	
or	 resign	 yourself	 to	 being	 at	
the	 tail	end	of	 the	results	 lists.	
Look	 around	 the	Web	 though,	
and	 you’ll	 still	 see	 this	 and	
similar	rifles	described	as	being	
‘F-Class	 ready’,	 and	 the	 load	
that	I	started	out	with	on	my	first	
year	 of	 GB-FCA	 competition	
was	 ballistically	 identical	 to	
that	 used	 by	 Brad	 Sauve	
when	 he	 won	 the	 US	 F-TR	
Championship	 only	 a	 year	 or	

 Conclusion  (Laurie Holland)

Above - Every charge used was individually weighed. Harrell’s Precision benchrest measure, 
RCBS 10-10 scales and Redding T7 press with Redding Competition die visible

Sierra bullets loaded for 
the FN Special Police Rifle. 
Left to right: 155gn Palma 
MK; 175gn MK; 190gn MK



	

two	earlier	–	 the	175gn	Sierra	MK	at	a	 little	above	
2,600	 fps.	Ballistics	 tables	and	programs	said	 that	
this	bullet	would	be	OK	all	 the	way	 to	1,000	yards	
retaining	around	1,200	fps	at	1,000yd,	80	fps	above	
the	 speed	 of	 sound,	 and	 in	 ‘standard	 ballistic’	
environmental	conditions	at	 that	–	even	 the	British	
summer	 usually	 sees	 us	 shoot	 in	 higher	
temperatures	 than	 59°.	 Also,	 the	 175gn	 SMK	 at	
2,620	 fps	 closely	 duplicates	 the	 1,000yd	 ballistic	
performance	 of	 a	 longstanding	 Target	 Rifle	 (TR)	
and	Palma	 load,	 the	 original	 155gn	SMK	at	 2,950	
fps,	 which	 was	 successfully	 used	 by	many	 British	
.308W	F-Class	competitors	in	the	early	days	of	the	
discipline.	Nevertheless,	in	Diggle’s	and	Blair	Atholl’s	
strong	winds	and	chilly	temperatures,	it	didn’t	work!	
Rather,	 it	 did	at	800	yards,	usually	did	at	900,	but	
walk	back	that	extra	hundred	yards	and	bullets	were	
all	 over	 the	 target	 in	 anything	 except	 a	 flat	 calm,	
and	‘all	over’	included	elevation	consistency,	or	lack	
of	 it.	 There	 were	 several	 possible	 reaons	 for	 this:	
ballistics	 tables	 speak	 with	 forked	 tongue;	 these	
bullets	are	very	susceptible	 to	wind	disturbance	at	

transonic	 speeds;	 some	 examples	 were	 just	
dropping	 into	 subsonic	 speeds	 and	 behaving	
erratically,	 or	 at	 any	 rate	 differently	 from	 their	
supersonic	fellows.	2008	was	BL	–	Before	Litz	
–	and	much	was	explained	once	we	had	access	
to	Bryan’s	experimentally	derived	G7	BCs	and	
suitable	 programs	 to	 run	 them	 through.	 Table	
1	compares	Sierra	Infinity	V.6’s	(G1	drag	curve	
based)	 predictions	 against	 that	 of	 G7	 based	
data	 for	 the	 175gn	 MatchKing	 to	 1,000yd.	
Note	how	the	significant	differences	only	really	
appear	 at	 long	 ranges	 and	 we	 see	 that	 this	
bullet-MV	combination	is	subsonic	at	1,000	with	
only	92	fps	in	hand	at	900yd.	(I	regard	100	fps	
over	the	speed	of	sound	as	a	minimum	cushion	
at	 the	 maximum	 distance	 any	 bullet	 is	 to	 be	
fired	over,	better	still	200	fps	to	avoid	transonic	
turbulence	 events,	 although	 it	 should	 be	
noted	that	some	bullets	cope	better	than	others,	
the	 190,	 200,	 and	 220gn	 Sierra	 MKs	 being	
outstanding	in	this	respect.)

Putting	Brad	Sauve’s	superior	shooting	skills	to	
one	side,	how	come	he	managed	to	win	things	
with	 this	combination?	 I	can	only	surmise	 that	
US	F-Class	matches	are	 shot	 in	much	higher	
temperatures	 than	 ours,	 hence	 in	 thinner	 air,	
giving	extra	velocity	at	1,000yd.	Always	remember	
that	the	cartridge	is	marginal	for	this	distance	in	
all	but	specialised	loadings,	and	relatively	small	
changes	 in	 any	 part	 of	 the	 external	 ballistics	
mix	 can	 have	 a	 disproportionate	 effect	 on	 its	
performance.	Another	thing	to	factor	in	is	target	
size,	and	while	a	 load	that	suffers	1.5-MOA	of	
vertical	 dispersion	 say	 caused	 by	 transonic	
ballistic	factors	can	still	win	a	1,000yd	TR	match	

with	its	2¼-MOA	(24-inch	or	so)	diameter	 ‘Bull’,	 it’ll	
struggle	with	the	1-MOA	(10½”)	F-Class	equivalent	
even	 if	 the	 shooter	 reads	 the	 wind	 perfectly.	 By	
2008,	national	level	F-TR	shooters	had	realised	they	
needed	to	raise	their	game	well	above	TR	standards	
even	 if	 nine	 out	 of	 ten	 stayed	 with	 155gn	 bullets,	
most	adopting		the	higher	BC	155gn	Lapua	Scenar	
and	pushing	MVs	up	by	another	100	fps	with	a	half-
MOA	 grouping	 capability	 regarded	 as	 a	 minimum	
requirement,	 and	 things	 have	 steadily	 moved	 on	
since	then.	

FN Round 2
With	 the	 barrel	 for	 a	 custom	 F-TR	 rifle	 taking	
forever,	 it	was	a	case	of	make-do	with	 the	 tools	at	
hand,	meaning	 I	 either	 squeezed	another	100-150	
fps	MV	out	of	 the	175gn	SMK	or	found	a	 load	that	
gave	the	same	2,620-50	fps	MVs	with	a	significantly	
higher	BC	bullet.	Getting	more	velocity	out	of	the	FN	
wasn’t	impossible,	but	doing	it	without	taking	group	
size	 to	 the	MOA	mark	and	 increasing	MV	extreme	
spreads	was	another	matter.	A	second	round	of	bench	

The Whidden Gunworks 
bullet pointing die. A 
separate supporting 
sleeve (alongside on the 
left) is required for each 
calibre



testing	 was	 embarked	 upon,	 also	 looking	 at	 other	
bullets	on	 the	market	 for	a	more	general	 report	as	
to	what	people	can	expect	 from	a	good	24”	barrel	
factory	 rifle.	 For	 example,	 I	 knew	 in	 advance	 that	
I	 wouldn’t	 get	 the	 155gn	 Berger	 VLD	 out	 at	 high	
enough	velocities	for	F-TR,	but	wanted	to	see	how	
the	three	VLD	models	would	perform	in	this	sort	of	
rifle,	and	added	it	to	the	168	and	175gn	examples.	
Incidentally,	 the	 two	 Berger	 168gn	 models	 (BT	
and	 VLD)	 with	 their	 less	 than	 9°	 boat-tail	 angles	
remain	 stable	 at	 long	 ranges	 and	 shouldn’t	 be	
classed	 with	 same	 weight	 ‘short-range	 only’	
bullets	 from	 Sierra,	 Speer,	 Nosler	 and	 Hornady.	
However,	 this	VLD	 is	 nothing	 to	write	 home	about	
in	terms	of	BC,	being	only	marginally	better	than	the	
best	 155s,	 but	 not	 going	 to	 achieve	 their	MVs.	 Its	
G7	BC	of	 0.242	 is	 nearly	 the	 same	as	 that	 of	 the	
175gn	SMK	(0.243),	so	would	also	need	to	achieve	
2,750	 fps	 MV	 to	 be	 usable	 at	 long	 range.	 While	
it	 produced	 reasonable	 groups	 in	 the	 FN	 but	 at	
deficient	velocities,	its	175gn	sibling	wouldn’t	group	
and	the	2,650	fps	I	got	with	Re15	was	still	too	low.

That	 left	185s	and	190s	and	the	first	question	was	
would	 the	 190gn	Sierra	MatchKing	 stabilise	 in	 the	
FN’s	1-12”	 twist	barrel,	 this	seeming	a	 long,	heavy	
and	 exotic	 bullet	 a	mere	 couple	 of	 years	 ago.	 No	
problem	here	and	 I	even	had	some	Norma	 factory	
190gn	 ‘Diamond	 Match’	 cartridges	 that	 produced	
a	healthy	2,628	fps	–	shame	that	they	struggled	to	
produce	 100yd	 groups	 under	 the	 inch!	 The	 main	
alternatives	 came	 from	 Lapua,	 its	 traditional	 and	
efficient	 D46	 FMJBT	 and	 newer	 Scenar	 HPBTM	
both	 in	 185gn.	 I’d	 tried	 the	D46	and	 the	FN	didn’t	
like	 it,	 but	 the	 Scenar	 with	 its	 claimed	 G1	 BC	 of	
0.521	(compared	to	0.505	and	0.533	for	the	175gn	
and	 190gn	 Sierra	 MKs	 respectively)	 looked	 good	

providing	 I	 could	 get	 2,625	 -	 2,650	 fps.	Moreover,	
I’d	 previously	 obtained	 reasonable	 accuracy	
with	 this	 bullet	 and	 getting	 on	 for	 2,600	 fps	 using	
Vihtavuori	N550	 ‘high-energy’	 powder.	 I	 now	know	
from	Bryan	Litz’s	long-range	tests	that	this	bullet	 is	
a	short-range	proposition	with	an	average	0.483	BC	
over	1,000yd,	while	 the	190gn	SMK	at	0.527	does	
exactly	what	 it	says	on	 the	 tin.	So	 it	was	 fortunate	
that	I	got	better	results	at	the	100yd	bench	from	the	
Sierra	and	used	that	for	my	remaining	matches	with	
the	FN!	46.5gn	of	N550	produced	a	half-inch	group	
at	2,638	fps	and	follow-up	tests	varying	charges	by	
0.2gn	 steps	 repeated	 these	 results.	 With	 46.7gn	
adopted	 just	 in	 time	 for	 the	 last	 national	 league	
match	of	 the	year,	 I	moved	up	 from	my	customary	
position	in	the	last	three	in	class	to	half	way	up	the	
field,	at	the	cost	of	heavy	muzzle	blast.	It	should	be	
noted	that	although	a	venerable	design,	 the	190gn	
SMK	 is	 still	 a	 favourite	 amongst	 some	 1,200yd	
Match	 Rifle	 competitors	 and	 has	 a	 reputation	 for	
not	 being	 fazed	 by	 transonic	 /	 subsonic	 veloci-
ties	at	extreme	 ranges.	 I	 regularly	 tell	F-TR	shoot-
ers	 to	 try	 it,	 but	 they	ask	 instead	about	 the	185gn	
Scenar	 which	 is	 an	 inferior	 bullet	 for	 long	 ranges.	
Important!	 Remember,	 the	 FN’s	 SAAMI	 barrel	
specifications	 –	 this	 190gn/N550	 combination	may	
produce	 excessive	 pressures	 in	 a	 ‘tight’	 barrel,	
especially	 older	 model	 UK	 and	 Commonwealth	
7.62mm	calibre,	TR	rifles.	Do	NOT	use	it	in	Enfield	
No.4	7.62mm	rifles.	

Table	2	lists	the	results	of	this	second	round	of	load	
tests	 in	 the	FN.	With	no	sign	of	 the	barrel	ordered	
for	 the	 new	 rifle,	 desperate	 measures	 were	 also	

Above - 190gn Sierra MK meplats – out of the 
box on the right, ‘pointed’ on the left



	

adopted	 to	squeeze	every	 last	bit	of	BC	out	of	 the	
190	 SMKs	 and	 improve	 their	 long-range	 grouping	
capability	–	measuring	their	bearing	surface	lengths	
using	callipers	and	two	bullet	comparator	bodies	and	
.30”	inserts	and	batching	them	accordingly;	buying	a	
Whidden	Gunworks	bullet	pointing	die	and	.30	calibre	
insert	to	reduce	their	meplat	diameters.	‘Pointing’	is	
worth	somewhere	between	a	3	and	8%	BC	increase	

depending	on	bullet	calibre	(smaller	the	calibre,	the	
greater	 the	 benefit),	 and	 the	 original	 meplat	 size.	

Tubegun
	 February	 2009	 saw	 Vince	 Bottomley	 complete	
my	 Eliseo	 stocked	 tubegun	 replacement	 for	 the	
FN	 with	 its	 superb	 Barnard	 Model	 P	 action	 and	
Bartlein	 barrel,	 the	 last	 named	 in	 a	30”	 ‘tight-bore’	

1-13.5”	 twist	configuration	very	much	 in	 line	
with	 mid	 2008	 thinking	 when	 it	 had	 been	
ordered.	The	chamber	was	‘minimum-SAAMI’	
specification	and	throated	for	the	155gn	Lapua	
Scenar	 seated	 relatively	 shallowly	 in	 the	
case	for	a	c.	2.85”	COAL	to	increase	powder	
capacity	and	MVs.	Gary	Eliseo	also	provided	
one	 of	 the	 first	 examples	 of	 his	 benchrest	
bag-riding	 forend	 plate	 and	 buttstock	
bag-rider	rail	kits,	so	bench	testing	loads	was	
carried	 out	 from	 a	 pedestal	 front-rest	 with	
great	precision.

With	the	first	GB-FCA	national	league	round	
imminent,	getting	suitably	accurate	and	high	
velocity	loads	with	the	Scenar	was	a	priority,	
Viht	N540	tried	in	Lapua	brass,	N550	in	the	old	
‘roomy’	 1980s	 vintage	160gn	Norma	 cases.	
A	 secondary	 objective	was	 to	 try	 the	 newly	
introduced	 Sierra	 155gn	 MK	 (#2156)	 and	
Berger	 155.5gn	 FULLBORE	 models	 at	 full	

The Barnard-Eliseo tubegun in its original slow-twist barrel form in BR mode during 100yd 
load tests

Left - Left to right: 155.5gn Berger, 
155gn Lapua Scenar, new Sierra 
Palma MK (#2156). All performed well 
although the barrel had been 
chambered specifically for the Scenar.



(3,000	 fps	or	more)	velocities,	also	other	
suitable	designs	that	would	stabilise	in	the	
‘slow’	rifling	twist.	Loads	that	provided	good	
precision	 (grouping	 ability)	 rather	 than	
flat-out	velocity	for	short-range	club	match	
loads	were	 also	 sought.	 The	 new-model	
SMK	was	unobtainable	here	at	that	time,	
and	I	must	thank	Norman	Clark	in	Rugby,	
one	 of	 our	 main	 Sierra	 importers	 and	
distributors,	for	most	generously	donating	
the	sole	‘sample’	box	of	these	bullets	that	
the	factory	had	sent	to	him	for	my	tests.

Viht	 N550	 in	 the	 old	 Norma	 cases	 gave	
small	 groups	 with	 MVs	 in	 the	 2,900-
3,000	 fps	 region	 with	 near	 case-full	
powder	 charges,	 but	 N540	 in	 the	 Lapua	
brass	 also	 grouped	 very	 well	 and	 gave	
additional	velocity.	I	adopted	a	long-range	

Above - Lapua .308W cases given a light ‘clean-up’ neck turn after initial batching by neck 
thickness
Below - Forster and Redding neck-size bushings for minimum working of case necks and 
close control of neck tension on the bullet



	

load	 comprising	 Lapua	 brass,	 Federal	 210M	Gold	
Match	 primer,	 155gn	 Scenar	 0.015”	 off	 the	 rifling	
and		a	stiff	(46.8gn)	charge	of	N540	which	grouped	
consistently	 at	 0.35-0.5”	 at	 100yd	 and	 gave	 3,016	
fps	MV	in	the	tight	barrel	with	under	20	fps	spreads.	

Later	in	warmer	conditions	and	with	a	few	hundred	
rounds	 through	 the	 barrel,	 that	 rose	 to	 3,087	 fps.	
Note	 that	Vihtavuori	 lists	45.1gn	as	 their	maximum	
charge	 for	 this	 combination,	although	my	chamber	
and	the	longer	COAL	it	permits	will	drop	pressures	

Above -The tubegun shot a storm at shorter ranges in its slow twist form as seen here in 
the 2009 Yorkshire R.A. Spring Open meeting with 28 of 35 shots going into a 0.66-MOA 

V-Bull at 400, 500, and 600 yards. However, elevation consistency was not good enough at 
900 and 1,000yd

Set up ready to go at 350 yards

Table 1: 175gn SMK External Ballistics 

  Sierra Infinity v6 (G1)  Berger Bullets Program (G7) 
 

Range 
 

Velocity  Drift  Velocity  Drift 

Muzzle  2,620  0.00”  2,620  0.00” 
100  2,443  0.72”  2,436  0.75” 
200  2,273  2.98”  2,260  3.10” 
300  2,109  6.94”  2,091  7.25” 
400  1,953  12.81”  1,929  13.38” 
500  1,803  20.80”  1,774  21.78” 
600  1,660  31.17”  1,625  32.73” 
700  1,526  44.22”  1,481  46.62” 
800  1,403  60.18”  1,344  63.90” 
900  1,293  79.27”  1,214  85.10” 
1,000  1,199  101.57”  1,099  110.77” 
 
Notes 
 
Drift is in a 10 mph 90‐degrees crosswind. 
Standard ballistic conditions (59°F, 29.92” Hg atmospheric pressure). 
The speed of sound is 1,122 fps under standard atmospheric conditions. 
 



somewhat.	 Let’s	 say	 something	 about	 component	
preparation	 and	 selection	 and	 loading	 practices.	
They	 had	 been	 steadily	 upgraded	 since	 I	 started	
long-range	 F-TR	 peaking	 in	 the	 winter	 of	 2008/9	
with	 many	 a	 happy	 (?)	 hour	 spent	 neck-turning	
cases.	First	to	be	upgraded	back	in	FN	days	were	dies	
with	 the	purchase	of	a	Redding	Type	 ‘S’	 full-length	
bushing	 sizer	 and	 a	 matching	 micrometer-top	
Competition	 seater	 –	 a	 superb	 combination.	 This	

was	 followed	 by	 a	 Forster	 Bushing-Bump	 set,	
also	 a	 bushing	 type	 but	 one	 that	 neck-sizes	while	
setting	the	case-shoulder	back	without	reducing	the	
case-body	diameter.	Lapua	brass	was	bought	new,	
batched	 according	 to	 weight	 and	 neck	 thickness,	
and	 given	 a	 ‘clean-up’	 neck-turn	 based	 on	 that,	
some	batches	to	0.014”,	others	half	a	thou’	thinner.	
Primer	pockets	and	flash-holes	were	uniformed	and	
cases	batched	by	weight	with	any	 that	 fell	 outside	

Table 2: FN SPR Load Development – Second Round 

All combinations used Lapua cases and PMC primers unless noted otherwise. VLDs were 
seated 10 thou’ into the rifling, other bullets kept 10 thou’ out. 
 
Charges/Powder    Groups / MV      Comments 

155gn Berger VLD 
42‐45gn H. VarGet    0.5‐1.0”    2,752 (ES: 30)    43gn / 2,618 fps smallest group 
43‐45.5gn N540     0.5‐1.0”    2,767 (ES: 24)    43gn / 2,533 fps smallest group 
 
168gn Berger VLD 
43‐46gn N150      0.3‐0.9”    2,688 (ES: 12)    All groups <0.6” bar 45.5gn at 0.9” 
42‐44gn Allt. Re15    0.6‐1.1”    2,652 (ES: 16) 
 
175gn Berger VLD 
41‐44gn Allt. Re15    0.6‐1.8”    2,661 (ES: 19)    All groups <1” bar 44gn 
42‐44gn N150      0.8‐1.0”    2,571 (ES: 13)     
42‐45.5gn N550     0.4‐0.8”    n/r       
 
175gn Sierra Match King 
41‐44gn N540      0.3‐1.5”    2,580 (ES: 21)    42gn small group at 2,406 fps 
42.5‐45.5gn N150    0.5‐1.3     n/r      All groups <0.8” except 45.5gn 
44‐47.5gn N550     0.5‐1.0”    2,695 (ES: 20)     
43.2‐45gn IMR‐4064    0.8‐1.4”    2,750      0.2gn load steps 
42‐45gn IMR‐4320    0.5‐1.1”    2,706 (ES: 25)    Top load largest group 
41‐44gn H. VarGet    0.5‐1.5”    2,648 (ES: 18)    All groups <1” except 44gn 
40.5‐42.5gn H4895    0.5‐1.3”    2,538 (ES: 19)    Norma cases. Groups <1” bar 42.5gn 
 
185gn Lapua Scenar 
40‐42.5gn Allt. Re15    0.5‐1.2”    2,507 (ES: 19) 
40‐42.5gn IMR‐4064    0.9‐1.3”    2,605 
43‐46gn N550      0.5‐0.9”    2,579 (ES: 39) 
 
190gn Sierra Match King 
40‐42.5gn H. VarGet    0.6‐2.0”    2,599 (ES: 22)    Everything >1” except 41.5gn 
40‐42gn IMR‐4064    0.6‐1.2”    2,573 (ES: 15)    Top load smallest group. 
41‐44gn N150      0.5‐0.7”    2,524 (ES: 13)    Good shorter range load. 
44‐46.5gn N550     0.35‐1.2”   2,638 (ES: 32) 
46.5‐47.1gn N550    0.5‐1.2”    n/r 
 



	

Table 3: Barnard Tubegun (Early Loads – 155gn) 
 
Case / Primer  Powder        Groups  / MV    Comments 

155gn Lapua Scenar 
 
Nor/F210M  48.2‐49.0gn Viht N550    0.3‐0.9”   2,982    All ≤0.6” except 49gn 
 
Lap/PMC  45.5‐47.2gn Viht N540    0.4‐1.0”   3,016    10 x 5‐round batches, small steps. 
 
Nor/F210M  44.0‐46.0gn Viht N150    0.2‐0.9”   2,859    Good load. 4 ex 5 ≤0.4”. 
 
Nor/NSF   43.5‐45.5gn Viht N140    0.25‐0.65”   2,908  Good – 4 ex 5 ≤0.4”. 
 
Nor/NSF   45.0‐48.0gn H. VarGet    0.3‐1.6”   3,088    10 x 5‐round batches, small steps. 
 
Lap/F210M  42.0‐44.0gn IMR‐3031    0.3‐0.7”   3,055    Very small MV ES values. 
 
Lap/F210M  42.0‐44.0gn H. Benchmark   0.4‐0.8”   2,989    Poor. 4 ex 5 ≥0.6”. 
 
Lap/F210M  42.5‐44.5gn IMR‐4064    0.5‐0.8” 2,982 
 
Lap/F210M  44.0‐46.0gn Alliant Re15    0.4‐0.6”   3,006 
 
 
 
155gn Berger VLD 
 
Nor/F210M  49.2‐50.0gn Viht N550    0.4‐0.75”   3,022    0.2gn steps   
 
 
 
155.5gn Berger BT FULLBORE 
 
Lap/PMC  47.4‐48.5gn Viht N550    0.3‐1.1”   2,946    4 ex 5 loads ≤0.6”.   
 
Lap/F210M  46.0‐47.6gn Viht N540    0.5‐0.75”  2,937 
 
Nor/F210M  45.0‐47.6gn H. VarGet    0.25‐0.9”   2,981    10 x 5‐round batches, small steps. 
 
 
 
155gn Sierra MK (old model #2155) 
 
Nor/NSF   44.0‐46.0gn Viht N150    0.3‐0.8”   2,897 
 
 
 
155gn Sierra MK (new model #2156) 
 
Lap/PMC  47.4‐48.5gn Viht N550    0.2‐1.0”   2,949    3 ex 5 loads ≤0.5”.   
 
Lap/F210M  46.0‐47.6gn Viht N540    0.3‐1.0”   2,908    Poor: only 1 load under 0.5” 
 
Nor/NSF   44.0‐46.0gn Viht N150    0.2‐0.9”   2,885    Very good: 4 ex 5 within 0.2‐0.4”. 
 



Table 4: 1‐13” and 1‐13.5” Twist Rate Stability Factor Values (Miller’s Twist rate Formula) 
 
Bullet        Length    MV (fps)  Sg1‐13”   Sg1‐13.5” 
 
155.5gn Berger FULLBORE  1.250”    3,000    1.29    1.20 
 
155gn SMK (old #2155)    1.131”    3,000    1.72    1.59 
 
155gn SMK (new #2156)  1.210”    3,000    1.42    1.31 
 
168gn Hornady HPBT Match  1.232”    2,880    1.44    1.33 
 
168gn Berger VLD    1.265”    2,880    1.33    1.23 
 
168gn Sierra MK    1.215”    2,880    1.50    1.39 
 
167gn Lapua Scenar    1.236”    2,880    1.42    1.32 
 
175gn Berger BT Long‐Range  1.279”    2,825    1.34    1.24 
 
175gn Sierra MK    1.240”    2,825    1.46    1.35 
 
180gn Sierra MK    1.277”    2,785    1.37    1.27 
 
185gn Berger BT Long‐Range  1.353    2,750    1.19    1.10 
 
185gn Lapua Scenar    1.308”    2,750    1.31    1.22 
 
190gn Sierra MK    1.353”    2,710    1.21    1.13 
 
 
Notes 
Calculated using the Miller’s Twist Rate formula (Excel program). 
 
Bullet lengths courtesy of Bryan Litz (from his book “Applied Ballistics for Long Range Shooting”). 
 
Sg (stability factor) values based on standard ballistics environment (59°F 29.92” Hg pressure). Cold 
dense air and high pressures reduce the Sg requiring a faster rifling twist rate; high temperatures, 
altitude and low atmospheric pressure increase it requiring less twist rate and a slower bullet spin 
rate. 
 
1.0 Sg value = theoretically stable. ≥1.4 is recommended, but ≥1.2 is usually ‘safe’ in UK conditions 
while 1.1 is ‘dicey’. However, note that value for the 185gn Berger BT L‐R in the 1‐13.5” twist drops 
to only 1.06 at 45°F (7°C) which applied in the PSSA match in late October. 
 



	

Table 5: Barnard Tubegun (Early Loads – ‘heavy’ Bullets in 1‐13.5” Twist Barrel) 
 
Case / Primer  Powder        Groups  / MV    Comments 

 
168gn Sierra MK 
 
Nor/NSF   43.0‐45.0gn Viht N150    0.4‐1.2”   2,714 
 
 
 
168gn Hornady HPBT Match 
 
Lap/PMC  43.0‐46.0gn Viht N150    0.7‐1.2”   2,877    Very small ES values – single digit! 
 
Win/PMC  43.0‐46.0gn H. VarGet    0.4‐0.65”   2,887    Small ES values. 
 
 
 
168gn Berger VLD 
 
Win/PMC  43.0‐46.0gn Viht N150    0.5‐0.8”   2,837 
 
Lap/PMC  43.0‐46.0gn H. Varget    0.3‐0.7”  2,902    Very good: 4 ex 5 ≤0.5”. 
                  Small ES values. 
 
 
175gn Sierra MK 
 
Nor/F210M  43.0‐45.0gn Viht N150    0.3‐0.6”   2,780    Small ES values. 4 ex 5 ≤0.5”. 
 
Rem/F210M  41.0‐43.0gn Viht N140    0.4‐1.0”   2,667      Very good: 4 ex 5 ≤0.4”. 
 
Rem/F210M  42.5‐44.5gn Viht N540    0.5‐0.9”   2,842      Large ES values. 
 
Lap/F210M  42.0‐45.0gn H. VarGet    0.3‐0.8”   2,831      4 ex 5 ≤0.6”. 
 
Lap/F210M  41.0‐44.0gn Alliant Re15    0.5‐0.9”   2,802      4 ex 5 0.5‐0.6”. 
 
 
 
 
180gn Sierra MK 
 
Nor/F210M  42.5‐44.5gn Viht N150    0.5‐0.9”   2,742      Small ES values. 
                    4 ex 5 ≤0.5”. 
 
Lap/F210M  42.0‐45.0gn H. VarGet    0.3‐0.8”   2,831      Small ES values. 
 
Lap/F210M  41.0‐44.0gn Alliant Re15    0.5‐0.9”   2,802      3 ex 5 exactly 0.5” 
 
 
 
185gn Berger Target BT Long‐Range 
 
Nor/F210M  46.1‐46.3gn Viht N550    0.4‐0.6”   2,755 (46.2gn)    3 x 0.1gn steps. Bad  
                    weather.  



of	 weight	 or	 neck	 thickness	 norms	 used	 for	 load	
development.	 Most	 loads	 used	 the	 Federal	 210M	
Match	 primer.	 All	 bullets	 used	 in	 long-range	
competition	 were	 ‘pointed’	 in	 the	 Whidden	 die.	
Charges	 were	 weighed	 on	 a	 set	 of	 RCBS	 10-10	
beam	 scales	 after	 being	 thrown	 from	 a	 Harrell’s	
Precision	powder	measure.	This	tool	is	a	joy	in	use,	its	
operation	being	so	smooth,	but	doesn’t	necessarily	
throw	 more	 uniform	 charges	 than	 the	 Hornady	
Competition	measure	I	mentioned	last	month.	What	
it	will	do	is	allow	a	quick	return	to	known	settings	and	
consistent	settings’	changes	with	its	fully	calibrated
large	 brass	 adjuster	 drum	 and	 individual	 click	
settings,	a	single	one	of	which	changes	the	charge	by	
very	close	to	0.1gn	with	most	stick	powders.	This	is	
a	boon	with	the	number	of	different	cartridges	I	load	
and	regular	load	development	sessions	assembling	
ammunition	in	batches	of	five	rounds	before	changing	
the	charge	weight	by	anything	between	0.1	and	a	full	
grain.	Finally,	the	press	was	upgraded	–	I	now	have	
a	choice	of	 the	Forster	Co-Ax	or	Redding	T7	both	
of	 which	 are	 powerful,	 smooth	 and	 produce	 very	
concentric	sized	cases	or	finished	rounds.	I	generally	
use	 the	 Forster	 for	 .308W	 ammo,	 keeping	 the	 T7	
semi-permanently	 set	 up	 for	 .223	 Rem	 and	 .204
Ruger.

The	results	tables	largely	tell	their	own	story.	Some	
points	 to	 note	 though:	 All	 combinations	 and	 their	
resulting	 groups	 are	 for	 five-round	 batches,	 five	
of	 each	 charge	 weight	 unless	 shown	 otherwise,	
Charge	weight	steps	can	be	guessed	from	the	range	
–	2gn	overall	normally	in	0.5gn	steps;	3gn	in	0.1gn	
steps	then	0.5gn	between	the	two	highest	charges.	
Multiple	batch	combinations	started	at	0.5	or	0.4gn	
steps	 reducing	 as	 likely	 maximum	 loads	 were	
approached,	 first	 to	 0.3gn	 then	 0.2gn.	 Many	
top	 loads	 exceed	 those	 in	 loading	 manuals	 and	
readers	 use	 them	 at	 their	 own	 risk.	 All	 were	 run	
through	QuickLOAD	before	adoption	to	check	on	likely	
pressures	 –	 none	 produces	 excessive	 pressure	 in	
my	rifle	–	but	may	in	yours,	so	start	10%	below	my	
maxima	 and	work	 up	 in	 small	 steps.	Also,	 reduce	
maximum	 charge	 weights	 for	 the	 heavier	 loads	
shown	 for	 the	 Norma	 cases	 by	 a	 grain	 if	 used	 in	
Lapua	brass.

Groups and Heavies
So	 far	 as	 performance	 is	 concerned,	 the	 Bartlein	
barrel	 liked	Hodgdon	VarGet	and	 it	proved	 to	be	a	
top	performer	with	most	bullets.	Viht	N540	was	the	
velocity	king	with	155s,	why	many	European	F-TR	
shooters	 use	 it,	 and	 gave	 good	 groups	 with	 this	
bullet	 weight.	 N550	 proved	 superior	 for	 heavier	
bullets,	 N150	 was	 its	 usual	 superb	 self	 in	 lower	
MV	 loads	 for	 shorter	 ranges	 giving	 some	 of	 my	
best	 test	 groups.	 IMR-3031	 proved	 to	 be	 a	 star	
with	 the	 155gn	 Scenar	 giving	 high	 MVs,	 small	

spreads	 and	 groups.	 It	 doesn’t	 meter	 well	 in	
measures	however.	As	a	shorter	 range	 load,	 I	had	
the	 155gn	 Scenar	 in	 the	 old	 thin	 Norma	 brass,	
federal	210M	primer	and	48.0gn	Viht	N550	for	2,843	fps,	
although	the	single-base	N150	version	would	perform	
equally	well	as	can	be	seen	from	its	results	in	Table	
3.

My	 2009	 match	 positions	 improved	 dramatically	
with	 the	 Barnard	 and	 these	 loads,	 but	 I	 wasn’t	
satisfied	 –	 I	 reckoned	 I	 could	 do	 better.	 Much	 of	
that	 is	 in	 improving	 the	nut	behind	 the	butt’s	wind-
reading	 skills,	 but	 reckoned	 I	 could	 improve	 the	
external	ballistics	through	bullet	selection.	Bryan	Litz’s	
book	 “Applied	 Ballistics	 for	 Long	Range	Shooting”	
showed	 how	 –	 heavier	 higher-BC	 bullets,	 and	 the	
then	new	Berger	BT	Long-Range	models,	especially	
the	185gn	 looked	promising.	The	problem	was	 the	
Bartlein’s	 slow	 (1-13.5”)	 rifling	 twist	 rate	 that	 gives	
this	 bullet	 a	marginal	 stability	 factor	 of	 1.10	 (table	
4).	 This	 bullet	 is	 regularly	 used	 in	 the	 USA	 with	
1-13”	 rate	 Palma	 Rifle	 barrels	 where	 competition	
rules	allow,	although	1-12”	 is	 regarded	as	optimal.

Although	 looking	 for	 reduced	wind	drift,	 I	gradually	
became	 aware	 that	 my	 vertical	 spreads	 with	 the	
155gn	 Scenar	 /	 N540	 load	 were	 larger	 than	 they	
should	be,	sometimes	much	larger.	I	don’t	know	why	
as	 the	combination	grouped	 tightly	and	gave	small	
velocity	extreme	spreads,	but	it	did.	Maybe	moving	
to	 the	 Berger	 155.5gn	 or	 new	 Sierra	 Palma	 MK	
would	have	helped,	but	I	began	to	feel	you	can	push	
these	 bullets	 too	 fast,	 so	 reducing	MVs	 to	 around	
3,000	 fps	was	 one	 possible	 solution.	 In	 any	 event	
I’d	 decided	 heavier	 bullets	 were	 the	 way	 forward	
and	started	testing	some	to	see	if	they	would	‘work’,	
slow-twist	 or	 no	 –	 and	 they	 apparently	 did!	 (Table	
5.)	 47.0gn	 of	 N550	 behind	 the	 185	 Berger	 gave	
0.2”	 100yd	 groups	 in	 late	 summer	 /	 early	 autumn	
temperatures,	later	chronographing	2,810	fps	with	a	
small	 spread.	However,	 trying	 this	 load	 in	a	900yd	
PSSA	match	at	Diggle	on	a	cold	 late	October	day	
gave	very	different	results	–	Miss,	3,	3,	4,	2	the	hits	
spread	high,	low,	right	and	left,	so	it	was	a	case	of	a	
rapid	switch	back	to	the	155gn	ammunition	I’d	taken	
along	 ....	 just	 in	 case.	 Why?	 Maybe	 they	 work	 at	
100yd,	but	not	900	in	any	conditions;	maybe	it	was	
the	considerable	 temperature	drop	between	100yd	
testing	 and	 the	match.	 In	 any	 event,	 I	 had	 a	 new	
1-10”	 twist	 rate	 Broughton	 barrel	 blank	 lined	 up	
and	this	was	fitted	early	this	year	by	Stuart	Anselm	
(Osprey	Rifles)	chambered	with	the	same	reamer	as	
the	1-13.5”	Bartlein.	The	Berger	185s	perform	brilliantly	
in	this	barrel	at	2,750	fps	and	the	elevation	problem	
has	been	cured.	I	have	200,	208	and	210gn	bullets	
plus	some	other	heavies	on	hand	for	further	tests	this	
autumn	and	winter	–	but	fast-twist	barrel,	heavy	bullet	
.308W	is	a	subject	for	a	future	look	at	the	cartridge.
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