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HIGH P

From the early 1900°s until after WW i,

" high power, target rifle shooting in the
U.S. was confined almost entirely to the
~use of the model 1803 Sprihgfield, as is-
sued, and to shooting on military targets.
After WW |1, when high power shooting
was resurned, the National Rifle Associa-
tion broadenedthe rules to permit the use
of bolt action, target rifles, based largely
on the spegifications of the Winchester,
Model 70, target rifle, in .30-06 caliber.
The NRA rules adopted the then existing,

--military targets with a 12”; 5 ring for.200. ...

and 300 yards, and a 207, 5 ring at 600

yards: The old, “C target, with its 36", 5.

ring and 207, V
at 1000 yards;
For the high power_shootlng ofthisera,
. the stock, model 70 target rifle, or evén a
restocked, 1903 Springfield, or a 98 Mau-
ser, rebarreled to .30-06 and equipped
with metallic, target sights was quite ade-
guate. Although custom barrels were
used to some extent, few, even among
the better shots, felt it necessary or eco-
- nomical toinvestin a stainless, benchrest
grade barrel and then proceed to burm it

"fing was continued in use

out'with the rapid fire stages of the nation-’

al match course. Glistom stocks tehded
to follow the M70; Marksman, stock de-
sign, rifle weights were restricted to 10%2
pounds maximum, and the 200 yard,
standing stage was required to be fired in

" fhie extended arm position, i.e., hip rest
was not permitted. ‘

In the late 1960°s, several factors re-
suited in the redesign of high power rifle
targets. Amang these was the adoption
of the M16 rifle, the decision.of the armed

by
Creighton Audette

services to largely discontinue’ competi-
tive, high power shooting, reduced mili-
tary support for the civilian marksman-
ship program, and the fact that the 5 ring

targets: did not provide a good basis for”

competition between top level shooters
with good equipment and good ammuni-
tion. Matches were often wor by a shoot-
er with a possible and-a low X count, while

" gther competitors might have 99's with

many more X's. A target serieswith small-
er center rings and more closely spaced
rings appeared.necessary...

In 1967, decimal targets were adopt-

ed, with the 200 and 300 yard target hav-
ing a 77, 10 ring, with a 3, X ring and the
600 yard target having a 127, 10 ring, with
a®6”, Xring. The sizes of the aiming blacks

were indreased to provide a better sight .

picture. A couple years later, the “C” tar-
get for 1000 yard shootmg was replaced

by adecimal target witha 20” 10ring and

a 107, X ring.

Over a period of several years, rules,

governing the rifles used were changed to

- eliminate weight restrictions (although

the same rifle must be used, over the
course, in an aggregate mateh) and other
restrictions were relaxed. The 7.62
NATO caliber was added, with the adop-

" tion of the M14, and the rules were later

changed to permit the use of any,
centerfire caliber. Use of the hip rest posi-

tion was permitted in the 200 yard, off--

hand stage, and stocks with deep

forends, adjustable butt plates, adjust--

able cheek pieces, and detachable cheek

pieces appeared, atong with a few thumb-

hole stocks. In the last few years, some

HART RIFLE BARRELS, INC.

Stainless Steel Rifle Barrels

PRECISION STAINLESS STEEL_ MATCH TARGET BARRELS
AVAILABLE IN .224, MM, 6.5MM, 7MM,
25 and .30 calibers, also .22 rim fire.

Gunsmithing services and complete custom’ '
target and sporting rifles available.

_ For prices and particulars, write:

Hart Rifle Barrels, Inc.

LaFayette, New York 13084, R.D. No. 2

Telephone 315-677-9841

ER TARGET RIFLE SHOOTING

shooters have built target rifles, with
heavy barrels and target stocks; on com-
mercial actiohs of the M14 type, equip-
ping them with metallic, target sights, and
other refinements. On some of these ri-
fles, arrangements permitted turning off
the semi-automatic, gas operation of the
action, to shoot the 600 yard stage with
manuzl operation of the bolt. In theory,
this gives the best of both worlds — semi-
automatic operation for the rapid fire
stages and manual operation for greater

__accuracy at the fonger, slow fire stage. It

remains to be seen, if this is the wave of
the future.

The higher accuracy levels demanded
by the currerit, high power, rifle targets
have caused the adoption of many of the
practices of the benchrest shooters: Top
quality, stainless stesl barrels are now
comman on the firing line. Virtually all,
high power shooters handload their own
ammunition, with the exception of a com-
parative few shooters from the armed
services or reserves. They, and civilians
shiooting in service rifle matches, where
the M1 or M14 rifles must be used, and,
where the rules require it, use match qual-
ity, military ammunition. Under present,
NRA rules, covering the match rifle, avari-
ety of equipment is used. Only one, U.S.
manufacturer now offers a high power
match rifle and probably 90% of the rifles

‘seen on the line are custom or custom:-

ized, to some degree. For anyone inter-
ested in taking up high power rifie shoot-
ing, the quickest way to obtain the most
information is to visit a range where a high

:power match is in progress.

- Space here does not permit a discus-
sion of shodting positions, technigues,
accessories, or handloading details in this
book, covering a wide area of the rifle
shooting game. For specialized informa-
tion on high power rifie shooting, it is rec-
ommended that the reader crder the man-

VOLUME I} of
THE BOB PEASE
COLLECTION,
aspiraf hound supplement on accuracy ifle shooting
now joins. the _popular'\luhjme_s.l & |l to help guide
you on bedding, accurzing, case preparation, neck
tirning, rifle preparation, Scoping, |oading ant
shooting techniques for rifle accuracy. Volume Il
is $6.95 1st class. Volume | is $5.95 1st class,
Volume !l is $6.95 1st class or all THREE booklets

for $18.00 by book rate mail. Bob Pease, POB
787X, New Braunfels, X 718131,
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ual, “Highpower Match Rifie Shootmg”
from TheNational Rifle Association, 1600
Rhode Island Ave., Washington, D.C.
200386. It is our intention, here, to cover
only some of the moré. important and
often overlooked aspects of the high
power game.

Although the current targets demand a
rifle and ammunition of high accuracy, it
is, for a number of reasons, impractical
and of littie benefit for the high power rifle
shooter to attempt to refine his rifle and
ammunition to obtain the quarter minute,
or less, grouping demanded by the
benchrester. The national match course
includes 200 yards standing, 200 yards
rapid fire sitting, 300 yards rapid fire

._prone, and 600 yards_slow fire prone, __ .

usin‘g metallic sights. Ammunition must
beloaded in quantities, priorto the match.
A weekend shoot will require from 100 to
200 rounds of ammunition, the nationals,
thrée to four times this amount. The rapid

fire stages riecessitate fulllehgth sizing of.

_ cartridge cases for easy, rapid, bolt oper-
ation. There is generally some loss of
cases in the rapid fire stages. It is much
better fof the shooter to devote time and
ammunition to practicing, rather than to
spend a lot of time in handloading and in

equipment refinements, to obtain a very

high level of accuracy.

For the majonty of high power rn‘ie

shooters, a rifle-ammunition combination .

that will generally deliver ten shot groups
of about a minute of angle is entirely ade-
quate for high power rifle competition.
Shooters in the top, 5% are beginning fo

~ ook for results closer to the half minuet

mark, because it takes a possible with a
fairly good X count to win 600 yard match-
es ingood weather arid thé more accurate
rifle-ammunition  combination leaves
more margin for error in shooting and in
judgement of wind and -weather condi-

-

tions. From all the indications, the de-

mand for accuracy will continue to grow.
This has been the h:story of the shoot:ng
sports.

PROBABILITY
Whether the shooter is 4 high master
ora marksman, it is of importance that he
has an understariding of the periormance

* hemay expectof his rifl and ammunition,

and that he use that knowledge to center
the group on the buili, early in the string
and to maintain that group location, dur-
ing the course of the string. While the fol-
lowing discussion is particularly applica-
ble tolong range, slow fire shooting, the
basic principles are applicable to the off-
hand and rapid fire stages at the shorter

ranges.

It is typical of most shooters that they
think of rifle-ammunition performance in
terms of the best groups they have fired.
Few shooters fire enough groups, under
controlled conditions, of any of the loads
they test, to determine what variation in
group size they may expect from groupto
group, in an extended test. In competitive
shooting, they also tend to overiook the
fimitations of their ability to aim with me-
tallic sights, to hold, and to consistently
break the shot clean. In consequence,
they tend to make full, or nearly full, cor-
rections to bring the next shot or groupto
center. The net result is often a shot, or
group, out in the opposite directjon, en-

--larged groups-and lowered scores.—

Space here does not permit a lengthy
discussion of the subject of probability, as
it relates to the sizes of a series of shots
or groups, fired under controlled condi-
tions. Atthe same time, it is.necessary to
cover the subject in a manner to provide
every shooter with some, basic under-
standing of the subject, sufficient to en-
abfe himto get the best possibie score out
of his rifle-ammunition combination, by
knowing what he may expect of it, on the
average, and maklng corresponding sight

adjustments,

Continued on next page
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INTERMEDIATE SIZE
VERT. MILLING MACHINE

NOW WITH 4” RISER
BLOCK - SOLVES THE
PROBELEM OF INSUFFICIENT
VERT. CLEARANCE — A

AND .

— REGULAR $199.% FOB YORK.

VERT. MILLING MACHINE

HIGH QUALITY PRICE
BREAK THRU 97 x 42"
TABLE - ONE SHOT -
NOW WITH 2HP 220V

. ONE OF OUR MOST POPULAR OLD TIMERS NOW ON SALE .
Low PRICE OF $169.°°FOR MODEL RF115 HORIZIVERT METAL CUTTING BANDSAW WITH MOTORISTANDIWHEELSIBLADE

FULL SIZE

BLOW -

A FAMILY OWNED AND OPERATED
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" QUALITY MACHINERY — AT A PRICE You CANAFFORD TO PAY!
METAL CUTTING VERT.
BANDSAW — DY350

NOW WITH VARIABLE
SPEED — AIR/OIL

14-1/8” CUT

W’IDTH AND WITH WELDER!

WMC EXCLUSIVE] SINGLE PHASE MOTOR $41595
$1795 $2995 FOB YORK
FOB YORK ~ FOB YORK . LAMP — t BLADE
LAMP & HOLDDOWN SET CLAMP HOLDDOWN SET
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H!GH POWER TARGET RIFLE SHOOTING‘

Continued
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Figure 1. The normal frequency curve.

Figure 1 shows a normal, frequency

distribution curve. This curve has been
well Kiiown to physical scientists sincecomputationis ot difficult, “using the

about 1800, because it i obtained from
almost all measuréments of physical
quantities. ltis applicable to such diverse
subjects as human measurements (i.e.,
~ height, weight, weight of brain, length of

arms, head size, foot size, bra size, etc.},

the weights of apples or other fruits of any-

one variety, length of ears of corn of any
one variety, the dimensions of mass pro-
duced items, such as ball bearing races,
etc. We are concerned here with its appli-
cation to the frequency distribution of rifle
‘bullet impacts, measured from the mean
point of imipact, or the frequency size dis-
tribution of a number of groups of the
same number of shots. As shown by the
curve, the measurements. cluster about
one central vaiue, the mean, just as the
shots of a good rifleman will clusterabout
the center of the ball,

. The symbol at the bottom, which looks
like the letter Q, with the tail displaced, is
the Greek letter s, or sigma. Inthis chart, it

_represents standard deviation. Standard

deviation is the most useful measure of

dispersion, or distribution. 1t is the popu-

lation distribution of a range of physical
measurements from the mean. While its

small, electronic_galculators now com-
monly available, the written explanation
is somewhat involved and will be skipped
here. For our purposes in rifle shooting, it

- may be simply defined as a standard, tak-

ing into account the mathematical rela-

tionship. of the points of impact of all the

shots fired, to the mean point of impact of
all those shots. The curve shown is rea-
sonably representative of the perform-
ance of a good, .30 caliber, match rifle,

fired for a very large number of shots .

under controfled conditions.

" The vertical ines are one standard de-
viation apart and the area in each of the
resulting“sections under the curve repre-

. sent, for the rifteman, the number of shots

which will falt within that distance from the
mean point of impact. Or, if a very large
number of groups were fired and the fre-
quency distribution of the sizes of these
groups plotted, a similar curve would re-
sult. There would be a large number of
groups of sizes close to the mean, asmall
number. of very small groups, a small
number of very large groups, etc. The

BERGER BULLETS
224 Cal. 52-60-65 Gr. $8.25 per 100
6MM Cal. 6062656880 Gr. - $9.00 per 100

Distributor for J-4 Jackets

Lead wire .185 diameter
3 of one per cent antimony
$25.00 per 25 Ib. roll

POWDER
T322 $65.00 per 8 Ib. container
T335 T2208 $56.00 per 8 pourids

* Bullet Making Lube
$10.00 - 5 oz. jar

UPS Charges Invoiced

Send FFL. with order

4234 N. 63rd Avenue
Phoenix, Arizona 85033

Adjustable Shoofing Steols .
Solid Oak
- Cadmium Plated Hardware
$39.50 plus postage ;
10% Discount to NBRSA
or IBS Life Members
Tony Hidalgo
12701 S.W. 9th Place
Davig, Florida 33325 -
(305) 476-7645
Quantity discount availabie'

(602) 846-5791

“represent. sr_ha!l
iht large groups.
nibt come down to
_ 1eory says that
the smallest- possmie group would be one
hole, of buliet size, having .a 0 center to

“ center rhedsurement and that the largest

possible group is infinity. These remote
probabilities encompass something like
0.1% of the total but the chance does
exist.

The dimensions of the curve for a
benchrest rifle and for the average hunt-
ing rifle would be différent, but the generai-
shape of the curve would be thé same.
Standard deviation i$ a reliable measure
of precision and the benchrest rifle would
produce more groups near the mean and

fewer small and large groups,-than the -

hunting rifle. The curve for the benchrest
rifle would thus be narrower and talier.
With this background fo give some feel
for normal dispersion, let us look at the
prebabilities of whatane may expectfrom
& .30 caliber, matchrifie. if alarge number -
of groups, fired under controlled condi-
tions, resulted in a mean (average) group

- size of 1 minute of angle, only about 50%

of all groups will be a minute of angle or
smaller. Only about 10% will be smaller
than .7 moa and about 10% will be 1.5 -
moa and larger. About two-thirds of all the
groups will run between .5 and 1.4 moa.
Except for the vary occasional, freak,
small or large groups, about 98% of all
groups will run between .5 and 1.9 moa.

“The term controlied conditions means

that all sources of error except those of
the rifié ahd ammunition are eliminated.
The same, basic, distribution or dis-
persion pattérn will occur in individual
groups, except that the groups tend to in-
crease in size with the.number of shots
fired. i 10 shot groups average 1 moa, 3

Continued on page 8

Harold R.
Broughton

Benchrest Gunsmith

Harold’s Gustom
Gun Shop, Inc.

4 GROOVE
STAINLESS STEEL
MATCH GRADE BARRELS
.22 and 6mm Calibers

Route #1, Box #447,
Big Spring, Texas 79720

(915) 394-4430
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shot groups will probably average .B5
moa, 5 shot greups .81 moa and 20 shot
groups 1.17 moa. The shooter who tests
" hisfong rangetoads in5 shot groups, then
extrapolates directly and assumes pro-
portional performance in the 20 shot
group required by the match is simply
fooling himself.
The point of impactof any bulietis ran-
dom, within the probability factor. The
~ spread of any one group is also random,
within group size probability. Although
groups, particularly of the larger numbers
of shots tend to be round, they may be

HIGH POWER TARGET

. :Continue

tion of siiccéssive group
within the spread which is probable for a
targe number of groups. It is important to
remember this in establishing rapid fire
Zeros.

It takes only a bit of reflection on the
above to conclude that the high power
shooter, who has just fired a shot that
struck the 10 line at 3:00, after firing sev-
eral shots, grouped well inside the X ring,
with no apparent change in conditions,
should take time to consider the probabili-
ties of the 3:00 shot simply being a nor-

available by june.

complete catalog.

MAILING ADDRESS:
P.0. BOX 512
PRESCOTT, ARIZONA 86302

H-S PRECISION,

. PHONE: (602) 445-06¢7

Congratulations to Lowell

Frei & Walt Berger for finishing
1st & 2nd in the Arizona State Champion-
ships using 6mm. 13" twist H-S Precision Barrels.

The World’s finest cut-rifled barrels, combined with “Fiberthane”
stocks and other H-S Precision products (Bisonite, Accu-Bed, and
Tru-Nec) make a truly winning combination.

Whether you shootfer world records, big game trophies, varmints
or need the world’s finest ammunition test barrels, H-S Precision
can fill your needs. State of the art CNC equipment and a Quality
Control system in full compliance with MiL-1-45208 make H-Sthe.
choice of the Army and ammunition companies arotind the world |
for their QC requirements. A comiplete ballistic testing lab will be

“Fiberthane” stocks are available for both hunting and target
shooting. All benchrest stocks are reinforced with unidirectional
carbon fibers, extruded in a “C” beam for added stiffness. Some
models have an aluminum bedding block molded in to eliminate
‘bedding. Bedding block models are available for Rem;ngton 700,
XP-100, Sako and Ruger 77 actions.

LOOK FOR MATCH GRADE PULLED BUTTON .
BARRELS IN THE NEAR FUTURE.

Call our new toll free number 1-800-222-0353 or send $2.00 for a

INC.

PLANT ADDRESS:
112 SUMMIT STREET
PRESCOTT, ARIZONA 86301

" each other.

i probablhhes
much better

more lmportant itisto center the group
early, andto keep it ceritered. Ot cousing
from the British Commonwealth hations
have developed an admirable system for
doing this. Their high power rifle shooting
is done with selected lots of military, ball
ammunition. The accuracy standard is
low and it is much more sensitive to wind
than that normally used by our shooters.

tn general, the acceptance standard-of ----

the 7.62 NATO ammunition is something
like 7.5” mean radius, from machine rest,
at B00 yards. The selected lots used for
target shooting are likely to have a mean
radius of about 3" to 3.5”, corresponding
1o an average extreme spread of some- .
thing like 10” to 127 at 600 yards. Thisis..
just a bit smaller than the.center ring of the
target, counting 5 points. Possible scores
are notcommon. Occasional threesresult
from the wider shots within groups of nor-

-mal probablllty Centering the group early .
~ and keeping it eentered fs most impor-

tant. The problems of the British Com-
monwealth shooter are compounded by
their custom of shooting in pairs or -
threes, alternating shots and scoring for
The benchrester can
“machinegun” his_shots down range,
more or less, to minimize variations in
condmons With good pit-service, U.S.

' hlgh power shooters tend to shoot shots

in rapid succession, for the same reason.

The B.C. shooter has to do a lot mare
doping of changes in conditions, but he.
does havé the advantage of a greater
amount of time for keeping a more com-
plete scorebook. o

BUCKLAND GUN SHOP
JARRETT CUSTOM RIFLES

‘Specializing in benchrest rifles,
target rifies, and high grade
hunting rifles.

Kenny Jarrett
Route #1, Box 411
Cowden Plantation
Jackson, South GCarolina
29831 '
(803) 471-3616 Shop.
(803) 471-3313 home
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Figure 2.

“ ,
Figure 2 is a completed, 600 yard,
score sheet, typical of those kept by the
better, B.C. shooter. A and B were the
sighting shots, the numbered shots the
ten fired for record. A complete explana-
tion of this sheet, including the shooter’s
assessment of wind changes, his reason-
ing for the amount of sight changes he
made, shot to shot, etc., would require
about three pages. Itis a good, mental ex-
ercise for the experienced shooter to ana-
lyzé the sheet, shot by shot and change
by change.

The important thing about this score
sheet is the graphs, one for wind and cne
for elevation, and how they are used. The
grid on the targets is in minutes. Before
starting to shoot, the graphs are num-
bered in minutes, for recording sight set-
tings. The elevation graph is numbered to
provide several minutes above and below
the normat elevation for the range being

fired. The windage graph is numbered to -

provide a range judged sufficient for the
range and wind conditions then prevail-
ing. As each shot is fired and scored, the
score sheet is filled out in the columins on
the right with the usual record of sight set-

PRECISION SHOOTING -~ SEPTEMBER, 1986

EVENT

tings for windage and elevation, call of
shot and value of shot.

The windage and elevation graphs are
filled in with letters or numbers, as the se-

quence of shots is fired and these are con-
nected by lines. The location of each shot
on the graphs is the sight setting which

M
GREENAWALT

Jim Greenawalt offers the discriminating
shooter a chance to employ the talents of the
Michaelangelo of Yonkers in his specialty
fields: )

-fiberglass stock work
~stock painting
~—stock bedding
—airbrush. and murals
—pillar bedding
—block bedding
—glue ins
Feel free to contact us for
any fiberglass stock work.

JIM GREENAWAIT
102 Brandon Road
Yonkers, New York 10704
(914) 776-1581

" would have resulted in a center shot.

This is assuming no shots were called
out. While it is obvious that wind changes
and decisions of the shooter to after sight
settings enter in, let us assume, for pur-
poses’of explanation, that conditions are
Continued on next page

SWITCH BARREL
RIFLES
LIGHT VARMINT - HEAVY VARMINT
-COMBINATION

HEAVY VARMINT - HEAVY BENCH
(CRUISER) COMBINATION -

ALSO HUNTER CLASS )
with .308 and 6x44 barrels, or 30x44 and
6x44 barrels ) -

SEELY MASKER

CUSTOM RIFLES
Rebarreling — Rechambering -~
Restocking _
261 Washington Avenue
Pleasantville, N.Y. 10570
Phone (914) 769-2627

Send $1.00 for brochure.
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HIGH POWER TARGET RIFLE SHOOTING

Continued

- constant and the shooter makes no sight

changes. The shot locations and thelines
on the graphs would then wander about
the graph lines designating the correct
sight settings in both windage and eleva-
tion and these correct sight settings
would conform to the laws of probability,
increasingly with the number of shots
fired.

Wind. velocities and dlrect:ons for a
specifi¢ location, day and period of time,
also tend to follow the general laws of
probability. Shooters unconsciously rec-
ognize this in watching the wind prior to

od, when they iry to determine the prevail-
ing wind conditions. With a little consider-
ation of wind and weather conditions
during the string of shots, the graph sys-
tem includes a factor for the prevailing
wind and weather conditions, more or
less automatically. )

What the better, B.C. shooter is doing,

with the graphs, is t0 make the best esti-
mates he can, of necessary sight chang-
es, based on the laws of probability. His
rifle-ammunition combination, even with

. gooed holding, can only be dependedonto

stay in the 5 ring for about two-thirds of a

large number of shots, although he may -
draw 10 rounds, or a larger number of-

rounds, which, fired in sequence, will easi-
ly stay in the 5ring, simply by luck. He has
to bear in mind that one or two shots out
of 10 will probably be 4's and about one or

‘two shots in 20 or 30 may be a2 3. Winners

of aggregate matches under these condi-

— shooting and during the preparation peri- ____tions are those that work with the proba-

bilities and they are, aimost invariably, the
shooters who plot the graph sections on
their score sheets. Used in conjunction
with some judgement concerning the

sight changes which have been made in
_responsa to changes in conditions, the

graphs inform the shooter of the optimum

sight settings fo center that over-large

1-503-267-4331

'PRECISE TOOLlNG

from

JGS
“The Reamer People”

CHAMBERING REAMERS —
standard, custom & foreign calibers
RIFLE ¢+ + SHOTGUN =+ =+ PISTOL
14 caliber thru 20MM
High Speed Steel

Our huge inventory provides instant shipment
on all kinds of firearms’ tooling.

‘Headspace Gauges, Form Cutting tools,
Bore Reamers, Reloading Die Reamers,
" Specialty tooling

¥ Highly Precise Tool Manufatturing
1141 South Sumper Read, Cocs Bay, Oregon 97420 USA,

VISA

==
}

_ Telex: 5101012838
Answerback: "GUNTQOOLS”
Easylink MBN: 62892576
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group on' the bull, obtain the maximum
number of bullet impacts in the scoring
ting of highest value, and the minimum
number of buliet impacts in scoring rings
of lesser value, - {
Comparatively few U.S. high. power

 rifle shooters keep score books, Todevel-

op the same information from our
scorebooks as provided by the graphs re-
guires a comparison of hullet impacts on
the target diagram with sight settings in

" therecord columns, etc. Often, the shoot-

er does not feel he can take the time to do
this to go back over the last two or three
shots, and it is obviously impossibié to
keep track of these comparisons for ali
the shots of a string, as the graphs do.

-Most U.S. shooters will claim that they
‘cannot take time to make out the graphs.

B.C. shooters, who are accustomed 10~
the process will complete scorebook en- .
tries for a shot in about 15 seconds, which
is often just about the time that the target
remains in the pits, between shots.

In any event, the important thing is the
principle involved. Whether the shooteris
a high power shooter, firing alone, rapidly,
or a benchrester, machinegunning them

" down range, the principle is the same. Bet

on the probabilities and make sight ad-
justments accordingly.

 WIND
"Here are the basic rules for wind dop-
ing.
1. Evenif you have a shot which is out of
what you would consider yeur hormal

group, as the group builds up on the tar-
get, itis usually inadvisable to make a cor-

‘rection, and dead wrong to make a full

correction, unless you can see eviderice

.of a change in conditions. Turning the

sight knobs is certain to move the center
of impact of your normal group, if you are
using a sight suitable for match use. You
may find the succeeding shiat far out on
the other side of the bull. Many a long
range match has been won by a shooter

“who simply got well centered, shot pretty

much under prevailing wind conditions,
and simply held them center and broke
the shots clean. “Chasing the spotter” is
sometimes a useful technique for the pro-
ficient -rifleman, shooting rapidly, who
adds or takes off a click or two as the
group builds up and conditions changed
slightly. For the necphyte, chasing the
spotter is usitally productive of enlarged
groups and low scores.

2. The wind charts found in scorebooks

.are quite refiable (assuming reasonably

similar ammunition characteristics) for
open ranges, such as those at Camp
Perry, Ohio, Connaught Ranges; Ottawa,
Canada, and a few others. Many of the
high power ranges are more or less pro-
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tected by trees, earth contours, etc., and
wind effects are altered accordingly. Fa-
miliarity with the range and its wind char-
acteristics gives the experienced shooter
an advantage. A notebook, with notes on
wind effects ‘and peculiarities of each of
the ranges you shoot on is highly useful,

particularly # you do not Kkeep a.

scorebook, .complete with such notes.
Théreis a thousand yard range inthe east
“where the firing line is on a hill, with the

ground sloping off in frant and the targets .

perhaps 75 to 100 feet below the level of
the firing Ilne The terrain and soil condi-
tions are such that mirage readings in the
spotting scope tend to pick up mirage
conditions near the target in thefast third
-of the range. There are small_trees_and
brush along the sides of the range; near
the firing ling-and these are much more re-
lfable indicators of wind conditions, usual-
ly, than the mirage. Not only do they give

wind conditions near the line, whiich is im-.

portant for reasons mentioned helow, but
they are more nearly in line with the path
of the bullet, which is high over the
ground, over much of the range.

3. It has been said and printed many
times, but it bears repeating:

" Forwinds coming from the 3:00 0r 9:00
quarters, “watch for changes in the
strength of the wind.

For winds coming from the 6:00 and.

12:00 quarters, watch for changes in the
angle of the wind,

- Winds from &: 00 and 12: 00 have ak
most no effect on the point of impact of

the buliet, with modern rifles and bhullets.

A 10 mite an hour wind has a velocity of
about 15 feet per second. This is insignifi-
cant compared with high power rifle builet
velocities and the normal velocity spread
in a 10 or 20 shot string. On some ranges,

head or tail winds may result in up or down
drafts as the wind passes over raised
points between the shooter and the target

or other features of the surrounding ter-

rain.

4. Assumingan open range andreason-
ably uniform wind condition over the
range, the wind near the firing line has the
most effect on the flight of the bullet. This
is because the bullet acts as a gyroscope,
turns to pointinto the direction of least re-
sistance, and assumes a flight path at an
angleto the line of the rifle bore, under the

“influence of a side wind. If there was a side

wind for some distance ahead of the firing
ling, say 25% of the range, and a dead
calm existed from there to the target, the
bullet would continue to move in the
downwind direction from the point in
space at which it entered the calm air and
it would impact on the target substantially
farther in the downwind direction. With a

___uniform_wind, over_the full range, some .

authorities claim that ¥z to 25 of the total
wind drift is caused by the wind in'the first
25% of the range.

5. Mirage is most useful as an lndlcator

for light and rapidiy shifting winds. As the

wind velocity moves above approximate-
Iy 12 miles per hour, changes in wind ve-
locity do not change the appearance of
the mirage. What mirage is and how itis
used by the shooter will be covered later.
6. What the shooter sees as mirage is
dependent to a considerable degree on
vegetation, soil and moisture conditions.
Ranges with a patchwork of sandy soil
and vegetation, or those with swampy
areas of puddles of water will produce mi-
rage readings quite different from arange
covered with vegetation, under the same
conditions of wind and sun. _

7. Make a habit of reading the mirage at
the same distance from the firing line. For
600 yards, focus on something at the 300
yard firing line. You will then be reading
the mirage at the near end of the range.
Changing the focus of the spotting scope

“increases or decreases the apparent

strength of the mirage and unless you

read it consistently at the same distarice,

you are likely to misjudge its strength.
Continued on next page
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8. Where it is possible, experienced

shooters take advantage of all available
wind indicators and combing the knowl-
edge obtained from flags, trees; brush,
grass, the feel of the wind on face and
hands, with the appearance of mirage.
The need is for a leading indicator, which
“wiil inform the shooter of wind shifts be-
forethose shifts dctually reach the path of
the bullet. 1t takes & minimum of 3104 Sec-
onds from the time the shooter last views
the wind conditions until the shot is fired
and it may take 10 or 12 seconds. In a
shifting wind, itis easy tolose points from

Con tmued o

incomplete. It is commonly writteri and
believed that mirage displaces the tardet
image, upward inthe case of the rising mi-
rage that shooters referto.as a “boil”, and
downwind, when there is a side wind.
Most of us know, from our high school
physics courses, that the speed of light in

air is about 186,000 miles per second. At

that speed, it is quite evident that any air
movement caused by wind simply canriot

result in bending the path of light between

the shooter and the target, or moving the
path of light sideways.
Light waves are bent by refraction,

awind change inthatinterval. Lookforan

upwind indicator, keeping in mind the
path of the-pullet.and its height above the
ground. 1t is common for shooters to
watch the warning flags at the ends of the
target butts, the flag over the clubhouse,
or something readily apparent and being

moved by the wind. Quite often, those ™ -

things are of little use as:wind indicators.

The shooter wanis a leading indicator in.

that area of the range where the wind is
likely to affect the flight of the bullet the
rnost.

MIRAGE

From the scientific viewpoint, there are.
many misconceptionsamong shootersas
to what causes mirage and just how it af-
fects the shooter’s aiming process. Most
of the descriptions and explanations in
books on shooting are either incorrect or

“when ihey move from a medium of one .

density into a medium of a different densi-
ty. All of us are familiar with the “bent” ap-
pearance of a stick, when part of it is im-
mersed in water, so, for our purposes
here, we will simply accept that it does
happen, rather than going into an expla-
nation of why and how it happens. The
amount of the refraction is the result of
the change in density (air is 186,000 mps
and water 140,000 mps)} and the angle of
the density changé interface; relative to
the path of the light waves. )

Ligkt waves also bendin passmg from

a body of air of one density into a body of

air of another density. It is commonly said
that this is caused by heat and it is true

-that changes in air density caused by the
sun's heat are those of most importance -

to the rifleman. We should be aware, how-
ever, that anything which causes a
change in the air density will produce the

THE,
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) dlffere

sulf: Changes in humidity cause
air density. and light wayes
sémg the botndaries Between
iyérs.or areas of humidity in the
air.Cold ean cause a change in air densi-
ty. Most of us-have seen spark photo-
graphs of bullets in flight, which show the
sound wave streaming out from the point
of the bullet and the vortex, caused by the
partial vacuum at the base. These are vis-
iblein the photograph simply as a result of
the refraction of light waves due to the
change it air density resulting from com-
pr_ession_ or expansion of these sections .
of the air mass, relative 10 surrounding
sections. ' 7

Air itself, is warmed very little by the
passage of the sun’s rays. The earth is

--warmed by the sun's rays and,-in-turn,

gives off this heat, or some of it, to the air
which is in contact with the earth. Re-
duced in density, this heated air rises, dis-
placing cool air above it, which sinks. The
rising air tools off as it rises, again chang-

-ing in.density. The rate at which the earth

takes on and gives off heat from the sun
varies withthe type of scil, amount of veg-
etation, moisture, color, etc. The range
between the rifleman and the ta'rget isa
patchwork of areas of aninfinite variety of
sizes and three-dimensional shapes, tak-
ing on and giving off- heat at different
rates. Every time alight wave fromthe tar- -
get to the'rifleman passes a change in
density, | it is refracted. The amount and
direction of refraction depend on the
change in density and the angle of the
density interface, relative to the light
path. The density varies in.all directions,
vertically as. well as horizontally, caused
by differences in temperature and humidi-

-ty.‘ The result is what is commonly called

“heat shimmer”. Astronomers and sur-
veyors refer toit as “scintillation”. tcaus-
es the twinkling of the stars and makes
observations and photographs difficult
for astronomers. The normat, gradual,
temperature gradient and change of air
density from the earth into space results
in gradual bending of light rays, and we
“gee” the sun for some minutes after it
has actually disappeared below the hori-
zon. _ ' .
In reality, the scintillation effect simply
causes the target image to shimmer

Reloaders Discounts!

30% off list prices of Redding, CH,
Bonanza's top quality dies and equip-
ment. Send $3.50 for: manufacturer’s

catalog/price pack, refundable on $25
order. VISA/MasterCard accepted.
Vega Tool Comipany, Depl. 488,
2756. No. 47th St., Boulder, Colorado
80301. (303) 443-4750.
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about its true location. All of the myriad,
different volumes and shapes, of air of dif-
ferent densities, drifting alongywith the
wind, result, through fight refraction, in
the wave motion, seen through the spot-
ting scope. The velocity of the wind imme-
diately at the earth’s surface is very low,
but increases rapidly with increasing dis-
tance from the earth. It is likely that this
* plays a part in forming the wave pattern,
typical- of mirage. When the spotting
scope is focussed directly on the target
face, only the mirage produced in'air near
the target face is visible. Focussing at
some point between the shooter and the
target permits a much greater depth of
mlrage'to be seen and it shows the wind

- drift nearer to the firing line. The wave mo-—-

tion, seen through the scope, is an indica-
tor of wind Speed, the waves appearing to
fiatten out with increasing spead, up. to
about 12 miles per hotir, as stated previ-
ously

Theré are a number of accounts in
shooting literature of experimenters who
have set up telescopes in stable meint-

ings in the cool of the first lightof morning, -

set thie cross hairs on some stationary ob-
ject, and they claim that the objeét moves,
relative tothe cross hairs, with the heat of
the day and the development of mirage.
Others performing the same test report
that the object may appear distorted and
~that it shimmers, but deny that the move-

ment is related to wind drift or that thereis

any drift in the apparent position of the
object, related to mirage movement. The
object simply shimmers about an average
of its position. This is a difficult test to set
up and to control, with exactitude, Proba-
 bly those best qualified are professional
surveyors They state, unequivocally,
that the object simply quivers about its
‘true location and they make no aliowarice

for the effects of mirage. For higher accu-

racy, surveyors work at times when there
is a minimum mirage effect, they repeat
measuremeénts so as to obtain an average
which will be more accurate and they use
a technigue Known as doubiing the angle,
which involves rotating the strveying in-
-strument 180 degrees, sighting on ob-
jects 180 degrees apart, making a series
of measurements and averaging.

When there is fittle or no wind, the ap-
pearance of the mirage is an upward,
wavy movement, a bit:like boiling water.
The rising and descending volumes of
heated air cause refraction mostly in the
vertical plane. Direct, head and tail winds
produce the samg effect. One way to tell
true wind direction when the mirage is
running is to turn the spotting scope, ad-
justed for mirage, into the wind until the
mirage looks as though it is boiling. The
scope is then pointed directly into the
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wind. Itis likely that the high shots which
sometimes result from firing in a “boil” are

-the results of updrafts, over irregular
range: terrain. They may also be the high
shots which will oceur now and then as a
normal probability.- The fact that they
chance to occur coincident with a boil
leads the shooter to conclude that they
are caused by the boil.

CARTRIDGE CASES
Benchrest shooters and others inter-

ested in precision shooting have known

for many years that the concentricity of
the neck of the cartridge case had an ef-
fect on accuracy, as does the concentrici-
ty of the bullet with' the loaded round.

into the rifling. Any distoftion tends to
upset the balance of the bullet and the re-
lationship of the center of gravity fo the
center of form, with a consequent loss in
accuracy. _
Benchrest shooters have also known
for a long time that there were variations
int cartridge cases which affect accuracy.
Cases were weighed, flash holes mea-
sured and deburred, and, in the final mea-
sure, shooters selected the better cases
by the slow, cumbersome, and expensive
method of testing by shooting and weed-
ing out the cases that produced shots
which the shooter felt were out of the nor-
mal group. (A little study of probability in-
dicates that doing case selection by this

"Both of these affect the enirance of the
bullet into the throat, its alignment, and
the amount of distortion the bullet re-

_ceives in passing through the throat and

method isfar froman easy task! It also in-

dicates that the effects of case errors

must be substantial, if it is possible to se-
Continued on next page
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Bare Guites with O Ring -
Rem, Hart, Stofle, Shilen, Winchester
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- HIGH POWER TARGET RIFLE SHOOTING

Conftinued

¢
lect the good cases by this method, be-
cause it depends on orientation in the
chamber, as will be described:.)

Except for long range loads, the high

power shooter, in general, has done little

in the way of case selection. Ammunition
for the offhand and rapid stages is gener-
ally loaded with empty, military, match
cases, picked up at ranges or bought,
once fired, at low cost. Long range loads

are likely to be loaded into new, commer-'

cial cases, then these kept segregated
and used only for long range shooting.
The guantity of cases needed for a sum-

-mer-of shooting-preciudes.doing a great ..
- deal of work on case selection, consider-

ing the grouping potential really neces-
sary; as described earlier.

Careful tests. of cartridge case errors
and an analysis of the dynamics of therifle

barrel, bolt and receiver have resulted in’

tools and methods of selecting the best
cartridge cases by measurement, priorto
firing, or cases in use can be graded.

It has been discoverad that the radiai
uniformity of the thickness of the case
body wall and the squareness of the case
head both have a definite and substantial
effect on accuracy. For a long time, the
better gunsmiths have known that it was
necessary o pay attention to certain de-
tails of the barrel, receiver, and bolt, in
barreling arifle, in order to obtain good ac-
curacy. The receiver threads have tobein
line with the bolt axis, receiver and barret
shoulders squate to threads, bolt lugs

lapped in for maximum and equal contact

of both lugs with receiver shoulders, and
the bolt face square to the axis of bolt and
bairel. It is somewhat surprising that, in

_doing this, little of no attention has been

MATCH GRADE 6MM
BULLETS
by .
Brian Rubright

@ Made in carbide dies.

@& Your choice of boat-tail or flat base styles.

@ Choice of butiet weights; 62.5, 65.0, or 68
grams.

@ $9.50 per hundred. Shipping charges will
‘be invoiced. FFL needed.

BRIAN RUBRIGHT
1008 S. QUINCE ROAD
WALNUTPORT, PA. 18088

(215) 767-1339

paid to the cartridge case, which is sup-
ported by these same parts, so carefully
fitted and aligned!

Itis quite well understood by shooters
who have done a considerable amount of
reading in firearms literature that rifle bar-
rels whip and vibrate, while the bullet is
moving down the bore and that these bar-

_relmovements have an appreciable effect

on the point ofimpact of the bullet. Infact,
exacting tests have ciearly shown that
these barrel movements actually start
with the fall of the firing pin. If the impulse
of the firing pin, weighing a few ounces ’
the range of 20 to 30 pounds can set up
movements in a heavy, rifle barrel, it is
quite evident that some 40,000 to 50,000
pounds of gas préSsUre, createdin about
.0002 of a second, and thrusting the car-
tridge case back against the bolt face

..must do so to a much greater degree.

All of the materials familiar to us on

- earth are elastic, in varying degrees, most
" of them a great deal more than our senses

enable us to realize, and this includes the
steel of the barrel, bolt, and receiver. .
Moreover, the bolt and receiver have to
be designed to permit opening and clos-
ing, with a rotation of 90 degrees or less;
opehings are cut into the receiver for
magazine feeding, for foadirig, and for
ejection, and the remaining metal of the
recelver is not distributed symmetrically
about the bolt axis; and the conventional,
98 Mauser type action in common use has -
onily two, rather narrow, locking lugs,
which are in the vertical plane when the
boit is locked and ready to fire. Since all of

- the parts which support the back thrust of

the cartridge case during firing are of elas-

KELBLY, INC.

Manufacturers of - - - -~
— the Stolle Panda
and Polar Actions
— fiberglass stocks
— Kelbly scope rings

We also provide a wide range of gun-
smithing services, including chambering
and complete rifles.

7222 Dalton Fox Lake Road
No. Lawrence, Ohio 44666
(216) 683-4674
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tic materials, and since the support of
these parts is not symmetrieal about the
axis of the bolt and receiver, it follows that
the backthrust must produce a lateral
whip of the barrel, during firing, while the
bullet is still in the bore. The direction of
this lateral whip and the amount and an-
gular location of barrel movement, as the

bullet exits from the muzzie will affect the -

path taken by the bullet in flight. It also fol-
lows that any variation in the location of
the backthrust force of the case head on
the bolt- face must change the lateral
whip, in amount, and direction, or both.
Remember your -high school physics,
where you learned that force diagrams
were solved by finding the point at which
the force was applied? ...

if the wall of the case body is not of uni-
form, radial thickness, it is evident that
the thin side of the case will stretch more
than the thick side, as gas pressure rises.
abgve the elasti¢ iimit of the brass, and
that this will result in a greater movement
of the case head, in line with the thin side
of the case wall. If the case head were
square, prior to firing, it would go out of

‘square, resulting in impact of the case

head at some point on the bott face other
than the axis of the bolt. The resultant,
elastic movement of the bolt and receiver
will be different than that which results
from a similar impact on the centerline of
the bol, the lateral whip of the barrel will
be different, and the direction in which the
barrel, at the muzzle, is actually pointing

-during bullet exit will be different. The net

result is a difference in the location of the
bullet impact on the target. From testing
cases with different wall efrors, with
these wall errors oriented, radially, to dif-
ferent quarters in the chamber, it is possi-
ble to predict the direction in which the
bulletimpact witl océur and the amount by
which these errors will cause the bullet to

THE ARMOR PORTABLE
"~ SHOOTING BENCH -

Here is a ready-made. high quality, portable benchrest,
properly designed for the serious shocter, experimenter,
or long range varmint shooter. Massive reck sclid 1op, 3
heavy pipe angled legs ang through bolted brackets for
stable rigidily. Evarything predriifed. all hardware incl ud-
ed, assemoles in minutes. 43Vz"L X 29"W X 33"H.

3 Leg All-Purpose Modet, 51 1bs. . 119.95

4 |.eg Competition Model, 59 ibs. 129.95

Plus UPS: Spécify if left handed.

ARMOR METAL PRODUCTS .
P.O. Box 4609-P

Phone:
406-442-5560

Helena, Montana 59604

land oufsidé the normal group, fired with
cases having walls of uniform, radial

_thickness.

If the off-axis impact of the case head
on the bolt face is in the vertical plane,
more or less in line with one of the locking
lugs, the effect on lateral whip is minimal,
because of the direct support of the lugs.
if the impact is at 3:00 or 9:00, itis in an
area which is not directly supported by
the locking lugs and the result is a hori-
zontal whip of the barrel and resuiting,
horizontal enlargement of the group. The
amount of side whip and the resulting
group enlargement is directly proportion-
al to the case wall error and is influenced

' by other factors, incfuding the power gas
_.préssure, diameter of the case body, fitof

case, length of case body, stiffness of the
barrel, etc. With reduced loads, or loads
for lead bullets, the gas pressures devel-

oped may ot be sufficient to make the -

casé head impact on the boit face; be-

" cause, as the gas pressure expands the

thinner, forward end of the case, this sec-

* tion expands to grip the chamber walls,
and the case itself is strong enough to -

hold the gas pressure exerted against the

inside of the head. Users of reduced loads
are familiar with the fact that fired primers
often stand several thousandths above
the case head and that this distance will
sometimes increase, with repeated load-
ing and firing of the.case. It is clear that
under these conditions, the case head
does not impact the bolt face. Only the
primer does, as it backs out of the case
under gas pressure and the impact of the
primer is on the boit axis. ‘
Case heads tend to square up against
the bolt face with repeated firing, in a
properly made rifle. It.has been argued
that neck sizing and repeated firing elimi-
nates or reduces the effects of case wall
errors. it may reduce them to some de-
gree, but both theory and tests show that

neck sizing does not gliminate them. Al of
the metal parts of the action are elastic
materials. The brass of the cartridge case
is also elastic. Therefore, the off-axis im-
pact on the bolt face will stilt ocour, if the
case wall is not uniform. Cases wear out
in repeated loadings, either as & resuft of
splitting of the neck due to working of the
brass or partial or complete separation of

Continued on next page

P.O. Box 787-8

Adjustable Hex Torgue Wrench
Benchrest Scopes and Mounts
B-Square rifie Rests & Arbors

Overseas
Foreign Orders
Just U.S. 50
“states & Canada

MON - TUE - FRI - SAT

BOB PEASE ACGURACY

NEW BRAUNFELS, TEXAS 78131

'BENCHREST EQUIPMENT & SUPPLIES

Cauterucio GTB Benchrest Bullets
" Corbin Cleaners, Laps and Lubes
" Davidson Vise, Ramps & Shrouds
Federal Match Primers & Cases
Hart Rifie Rest + 2 oz trigger
Jones PA Dies, Tools & Clean rods
Kleinendorst Expandiron & Bolt tools
Marksmans, Sweet’s and Hot Load Lube
Marquart Precision Neck Tumning Tool
Redding Benchrest Micrometer Measure
NO Remington 40-XBBR, XB, and XC rifles
Sinclair Rod Guides and Case Teols
Tuller Glove Leather BR Sandbags
Whitetail Carbide P. Pock. Reamers
- Wilson Seaters Sizers & Trimmers

The Bob Pease Collections; spiral bound booklets
Vol. 1 $5.95 Vol. 1 $6.95 NEW Vol. ill $6.95 - first class mail
- {all three for $18.00 prepaid bockrate, $20 1st Cl.)

Send 42¢ stamped Business envefope for
15 page brochure with prices & news

(AC 512) 625-1342

Afternoons best to phone
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HIGH POWER TARGET RIFLE SHOOTING

Continied

the case body, a short distance ahead of
the solid section of the head. With ful
loads, there is a tendency for the case to
separate at this point, because the thin
front section grips the chamber walls
under initial gas pressure, while peak gas
pressure forces the head of the case back
against the bolt face. The process starts
with the first firing, which thins the case
body wall slighitly, producing an annulus,
a narrow ring, at this point. Since this is
now a weak area, thinning continues at

each shot, with the thinning being greater
on the thin side of the case wall. Cases

with non-uniform, radial, wall thickrness -

will tend to produce poorer groups, with
continued loading and firing.

Cases with body walls of uniform, radi-
al, body wall thickness, but without

square heads wili produce the same ef-
fects as those with non-uniform body’

walls, for obvious reasons. The best
method of oljtaining cartridge cases to
get the best accuracy out of arifleis to se-

Umversal
Act.lon

lect cases for uniferm wall thickness, fire
them in practice with a fulf load and then
reload them for match use. If it is naces-
sary to use new caseés in an important,
long range match, select them for wall
thickness uniformity, then check head
squareness, mark the high point of the
head, and load the round into the rifle
chamber with this high point aligned con-
sistently with one of the locking lugs.
Careful and extended tests have shown
that it is possible fo find the effects of
case wall eérrors, in a good, .308 Winches-
ter ¢aliber, match rifie, when the radial,
wall thickness variation is as little as
.002”. 1t is not uncommon to find cases
with walls that vary .005” to .006" and
they may vary as much as .012" t0 .014".

_Patent Pending

Action.

The Universal Action
A mvoluﬁonaq/ new design. '

The engmeenng advances of this action will be appreciated by
the professional marksman as well as the sport shooter. The
Universal Action offers concentricity, positive extraction, and
gall free lugs. With its new design of locking lugs at a 45° angle
from the ceriterline the Universal Action has over 190% more
bearing area than most actions and upto 300% less total action
stretch during firing than actions using vertical lugs. From its
unique design to the high grade American steel’ Firearms
Development Corporation is proud to announce the Umversal

F‘irearms Development Corporation
P.O. Box 2691
Bryan, Texas 77805
. 409-776-0386 .

Dedler inquiries are welcome.
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_ence.

The-resuiting error can add as much as

- two minites to the group size, depending

on the radial orientation of the case in the
chamber, prior to firing. It is possible to

- find the effects. of ¢ase head squareness

errors when they get above .001”,

A gage has been developed which will
measure case body wall variation, neck
thickness  variation, and _ head
squareness. It can also be adapted to
measure the concentricity of the bullet
with the case in the'loaded round, and the
uniformity of the distance from the point
on the bullet agive where it touches the ri-
fling t6 the case head; round to round. -

- The high power rifleman can now select

cases for better accuracy, easily and
quickly. The gage is available from the au-
thor of this chapter. The photos show the
gage ‘set up for simultaneous measure-
ment .of the neck and body and for mea-
surement of head squareness. Loaded
round concentricity and ogive to head
mreasurements are donein that partofthe

' gage used to check head squareness, by

the use of simple adapters and adjust~
ment of the indicator.

_Earlier, in this chapter, it was stated
that the minute of angle rifle {to use a gen-
eral term and forget probability, for the
moment) was entirely adequate for the
majority of high power, competitive
shooters. It was also stated that the top
shooters, the 5% who really stand a
chance of winning a big regional or the na-
tionals, were now loocking for rifle-
ammunition combinations capable of -
close to thie half minute mark. Selection of
cartridge cases can make that differ- -

Creighton Audette

Send for our FREE"
Catalog of Gunsmith Tools
and Mounts

SQUAFIE COMPANY -
BOX 11281 e F1. WORTH, TX. 76109 B

(2]
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Ailof the groups shown, in fact ali of the groups fired inmaking tests _ofg'_artrid_ge case
errors, were fired at 360 yards, prone, double sandbag rest, using a 20X telescope. Bul-
lets, powder, and primers were from the same iots. Cartridge cases were all 7.62, L ake
City match, '64. The same load, seating depth, etc. was used in alttests shgwn. The only
differences were in the selection of cases and the orientation of the cases in the cham-
ber. These are representative groups. Over 400 shots were fired in testing cartridge

" case errors, to provide statistical reliability.

PHOTO #1. Cases were selected with the errorin the radial wall thickness varying from -002”in
the best casesto .012” in the worst. Cartridges were oriented in the chamber with the thin side of
the cases alternately at 3;00.and 9:00. The bullet impacts vary horiz_ontally indirect proportion to

the error in the case body wall.

SRR B SR 5 L P &t
PHOTO #2. Fired with cases selected to have the same amount 61 wai TiCKness error; and ori-
ented in the chamber with the thin side of the cases alternately at 3:00 and 9:00.

Continued on next page

. ....33102nd GUNEACH DAY

THE FAIRCHANCE GUN CLUB
Rt. 2, Box 21
Smithfield, PA 15478

Pennsylvania State
Heavy Varmint Class '
(NBRSA) Championships
September 20-21, 1986

' SATURDAY, SEBT. 20

900 AM. -HV.-100YD,  1:00P.M. - 10%- 100 YD.
_SUNDAY, SEPT, 21

$:00 AM. - 10% - 200 YD, 1:00 P.M. - H.V. - 200 YD.

AWARDS 1st, 2nd, 3rd EACH YARDAGE
1st, 2nd, 3rd, 4th, 5th EAGH GRAND -
SMALL GROUP EACH YARDAGE
1st, 2nd, 3rd TWO GUN-AGG.

REGISTRATION FEES.
$12.00 st GUN EACH DAY

CASH OPTION AVAILABLE
- £2.50 EACH DAY
PAYS WINNER OF RECORD MATGHES.

FACILITIES: 25 govered benches, club house and pavilion
loading aréa, camping, electricity, shawers, rest rooms,
kitchen in club-house serving breakfast and _lunch

MOTELS: -
KARYLN - 412/437-9885
. HOLIDAY INN - 412/437-2816. :
‘MT: VERNON INN — 412/437-2704 . ‘
FOOD: Breakfasl and lunch availabie at the club house,
also many fine restacrants close by,
First relay will be drawn at 7:00 A.M. Satirday.

CONTACT: Roye Leckemby - Rt. 2, Box 21 -

. Smithfield, PA 15478 - 412/568-7973
Raymond Goif - P.Q. Box -
Point Marion, PA 15474 - 412/725-5734

AIR GAGE BARRELS

FOR CLOSEST TOLERANCE — In
“Chrome-Moly” and Stainless Steel. All
calibers up to 458 Winchester. Blanks or
" Finishéd Turned in standard or target
tolerance chambers. :

'RORSCHACH
CARBIDE DIES

$1.00 for brochure

Ask for free data on all our services.:
DISCOUNTS TO GUNSMITHS.
‘ Rorschach Precision Products
Box 151613
Irving, Tx. 75015

Write to
DOUGLAS BARRELS, INC.
5504 Big Tyler Road

\MPROVED ACCURACY AND
" LONGER BARRELLIFE

SHOOTER’S
CHOICE

Straight-Shootin’ Gun' Care!

The only One-Step |
bore cleaner and con-
ditioner so effectively
dissoives and removes
fouling it aciually im-
proves shooting accu-
racy. it also lubricates
and maintains firearm
pbores for- maximum
performance and longer life. Make your
choice the choice of the experts.

MONEY BACK GUARANTEED

HAVE YOU TRIED
) SHOOTER'S CHOICE
GUN GREASE

The all weather, high-tech cusfom grease forall

firearms. Won’t gum up of melt’ oft: Plri point,

waste free syiinge applic2 Ih

choose where lubrication and
At your dealer or wi

VENCO industries, Iri
Chestertand, OH 44026

toaton court

" Charleston, West Virginia 25312
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Cleaning Supplies
Flannel Patches

13" squares. ... ........ $6.20 per 1000
1347 squares. ... ........ -54.60 per 500
2rounds ... ... $5 30 per 500
Remay patches
1% squares ............ $5.20 per 1000
13" squares ............. $4.10 per 500
2rounds .............. $4.80 per 500
Hart Brass Core Brushes {1 doz.) ...... $8.50

Lube-All Solvent Botties . .. ...........

2oz-$275 4 0z. - $3.00 ,

Shooters Choice4 0z, ...........0.... $4.25
J-B Bore Cléaning Compound . ....... L 53,95
Sweets 7.62 Solvent ................ $4.75
Gold Medafion4oz................. .. $7.95
Bart's Slippery Stuff (bolt !ube) ........ $3.50
Krofl4oz.bottle .................... $2.45

"Parker-Halg Cleaning Rods withjog
44 - $13.95, 36" - $12.95
Hammond’s Cleaning Rod guides .
with O-ring'6mm, 308 ............ $12.95
Ong-Step Action Cleaning Tool . ... ... $31.95
Bedding Materials - H-S Precision Bisonite
- Steel Kit, $10,00 — Aluminum Kit, $9.50

H-S Precision Acu-Bed Kit .. ,......... $ 5.20
H-S Vice Jaw Pads (wood or steefy ... §14.95
Forster Case Trimimer ... ........... $24.25
Lyman Powder Measure .. .......... $139.00
with Homes Gulver Conversion
Lyman 310 Tong Tool .............. $21.75
Redding fulllength sizer. ............. $21.50
Wieder SS seater/base -............. $47.50
Wieder SS neck sizing die for 310 ... .. $45.00
Wieder actionwrench................ $28.50
WilsonBushings ... . .......... ... $ 585
Davidson Biillet Puller .. ... ... 2 hole $11.75
Fhole $12. 15
Davidson Bolt Piug - Black  .......... $12.50
Barrels ) '
. Hart's 8§ Match ....... e ,$185.00
McMillan Rifle stocks
Fiberglass ............ e $105.00
. Graphite .............. NI $140.00
Leupold Scopes
6X Compact with AQ . ... .. e $127.95
BX Compact with target adjustments
and fine érosshair andjor dot .. .. $190.00
36X or 24X, $24495 — Dot $259.95
Ungle Mike's scope covers. ............ $8.00
Bullets (box of 100)
Berger, 52gr.22¢al. .............. $9.50
Rubrights, 821, 65 and 68 gr. e, - 5950

fiat base or boat tail -

Federal Match Brass . ]
222 caliber ...l Li.. .. 5460

A0Bealiber ... . .56.10
Tuller SandBags .............. Sets $16.50
Singlebag ......cv i $10.00
Kleiman No Torque Action wrench ... .$35.00
Kleiman Barrel vise . ................. $35.00
Hopkins Oak Cleaning Cradies ......... $19.95

If you are interested in an item not listed above
please write. Inclide payment with your order and
‘add $3.00 for shipping. Excess will be rfefunded.
Residents of Pa. add 6% ales tax, An F.F.L. isre-
quired for out of state shipment of bullets & cases.
Prices subject to change withoul notice.

Keystone Supply

’ R.D. #1, Box 363
Effort, Pa. 18330
Roger A. Gower

HIGH POWER TARGET RIFLE SHOOTING

. Continued

PHOTO #3. Fired with cases having varying amounts of wall thickness error, similar to photo
#1, but with the thin side of the case walls all al:gned at 12: 00 in the chamber, in line with the

upper, bolt, locking lug.

PHOTO #4. Fired with cases selected for wall thickness. Case walls were uniform within .0027 .
and the cartridges were loaded in the chamber at random.

Rechambering

B.W. GUNWORKS
COMPLETE
BENCHREST SERVICE

Restecking — Rebiuging — Reliable

BART WIEDER
258 OXFORD CIRCLE
BATH, PA. 18014

(215) 837-1984

' Rebarreling

ACTION
SLEEVES

7075-T6 ALLOY |

 READY TO INSTALL ON
REM, 600, 660, XP-100,
722, TOO, AND 20-X

All Davidson
sleeves for
Remington actions
have slots cut 1o

reveal the action Barel Changers
serial and mode! Loading Ramps &

numbers. Qther ltems

WRITE FOR DEALER DISCOUNT

A.L. DAVIDSON
2020 Huntington Drive
Las Cruces, N }.23001
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PHOTO #5. Measuting both the neck wall thickness variation and the body wall thickness varia-
tion on 7.62 cases, at one handling of the case. With the .30 caliber parts, the gage will measure
cases from something smaller than the .30-30 up through the .30 magnums, by simple adjust-

ments. The gage is changed over to other calibers by changing the horizontal support assembly .

and the ball support, then readjusting for the size case being measured.

-

PHOTQ #6. Shows the head squareness measurement, with the case neck supported on a
hardened steel ball.

RECENTLY OVERHEARD

The NBRSA Nationals ended on Satur-
day Bfternoon, August 2nd. This phone
discussion, with Red Cornelison calling
me atmy office, took place on Tuesday af-
ternoon, August 5th.

“Red, how are you? What's up?”

“Well, if you answered the phone, |
guess that you're still alive. Get home all
right?"

“It's an eleven hour drive for me, Red. |
got in around noen on Sunday, and slept
like @ log for ten hours Sunday niight. Man,
| was tired! How about you?"'

“Oklahoma is a bit further away. | finally
gotin at 3:00 am Monday morning, after

--what-seemedt-like-forever-on-the -road.——- -

When | collapsed into bed, about 4:00 am,
| was so tired that frankly | never wanted
to see another benchrest rifle, another
benchrest shooter, or another benchrest

- range for as long as [ lived. Even now, 36

hours later, | feel like 've-been run over by

- a truck, and I'm still exhausted™

“I know how you feel, buddy; 'm stil

" wiped out myself. Okay, what are you

calling me for?"
“Hey, give me thename ofa good motel
for the IBS Nationals; will you please™.
— End ~~

GUNSMITHS! WANTED
Are you turning away chambering work be- | - 40-X ACTIONS, STOCKS,
cause of the cost of reamers? If so, you need to _ : and RIFLES.
send a business &ize SASE to: . ) Bob Pease
WHITE ROCK TOOL & DIE POB 787, New Braunfels, TX 78131.
6400 N. Brighton, Kansas City, MO 64119 AC 512 625-1342 afternoons

_PREMIER CONVERTED
SGOPES & RETICLES

New LEUPULD 36X target scopes, with fine crosshair,
converted with the PREMIER extra fine focus & parallax
adjustiment. Objective lens is epoxied in place. Add §10.00
for dot reticie,

"LEUPOLD-PREMIER 36X. L
Click value 134 MOA .. .. .. .. ... .. $379.95
LEUPOLD-PREMIER 40X.
Click value 125 MOA ................ .. 369.95
LEUPOLD-PREMIER 30X, ' :
Click value 164 MOA . ......... e . 380.95

Your LEUPOLD 35 X converted with the PREMIER focus &
paraliax adjustments: 36X-§135; 40X-$170 & 30X-$145,
Add $17.50 for reficle change during conversion. Same
clicks as new converted scopes Fsted above. All conver-

$ions limited to basic 36X LEUPOLD and on!y in the three
magrificatios listed.

LEUPOLD-PREMIER 18X-40X 40mim Benchrest variable,
Available only with, first focal plane, .040 MOA crosshair
reticle that will not shift point of impact during power
change. With PREMIER fine focus/paraliax adjustment,
target knobs & sunshade. Total internal adjustment 22
MOA, Click value 555 MOA. . ............. $450.00.

Dot or crosshair reticles installed in your fixed power
scope (specify sue) ........................ ..§31.00
Reticles changed in Siebert or Ackerman scopes 41.00
Uncle: Mike's iens covers for

LEUPOLD AQ scopes ...............o.... 875
Retictes installed in LEUPOLD, UNERTE, WEAVER,
LYMAN & TASCO, Wrile for complete list. All prices in-
chude return UPS shipping. Add $3.00.for UPS 2nid Day
Air, $2.00 for COD & $20 for air mail 1o foreign collntries..
WV customers add 5% sales tax. ViSA & MASTERCARD
add 3%.

PBEMIEH RETICLES
Rt 3, Box 369A
(3
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CREIGHTON AUDETTE

(Editor’s introduction. Recently one of
our readers wrote to me. Essentially the

gentlenman refated that he was doing ariot

of match shooting with the .308 cartridge.
He was frequently at gun shows where
U.S. military “match brass™ was for sale,

and he wanted to know which were “the -

good years’ that he should be on the lpok
out for. Not.having the foggiest idea how
to respond, | bundled the letter off to
Creighton Audette, and asked him to do
the honors. A copy of Creighton's re-
sponse letter is herewith).

T322 POWDER
T322 powder, in 8 pound caddies,
stored in California. We w1sh to
sellthe entive 440 pound invento-
ry at a price of §3. 50 (U.S.) per
pound. Contact John Radford, P.C.
Box J7, Coifs Harbour Jetiy,
2450 N, 8.W., Australia or phone
066-524889 after © 6:00 p.m.
nights.

Dick Maretzo was

1985's Benchrest Shooter of the Year. Earnlng
. a total of twenty two points in major tourna-

ments throughout the country, Dr. Maretzo
dominated the 1985 tour. This Champion’s
selection of Shilen DGA actions for his
Varmint Class rifles is a source of pride and
inspiration to everyone at Shilen Rifles. -

For information on the complete line of Shilen
products send $1.00 for a set of up-to-date Data

Dear Mr. Cleveland:
Your letter to Dave Brennan was for-

warded ot me, siree-1 am-probably more

familiar with .308 match cases than most
benchrest shooters.

You use the term, “.308 US mafch,

cases”. | assume that you refer to the

7.62 NATO cases mdde at Lake City on

which the headstamp includes the létters
LC. There is a great deal of misunder-
standing of what thése cases really are. |
have 4 copy of the drawing for the case
and it is the same drawmg to which the
cases used for the regular m:htary, balt
“MATCH” in the headstamp does not
refer to cases manufactured to special,
match dimensions. It is there to identify
the loaded round. Furthér, unless the
cases were segregated at the time of fir-
ing, there is no way of telling what ot they
came from, since they bear only two nu-
merals sighifying the year the case was

- manufactured.

These cases are not of match quality,
although many shooters believe they are.
| have inspected many hundreds of them,

: %weets.

30

to select the better cases which t use only
at 200 yards, offhand, and rapid fire, in
highpower shooting. in some lots, i reject
probably 2/8 of these cases for excessive
variation in wall thickness.

There are, or have been, many other
types of 7.62 target ammunition, made for
the military. In 1958, Western loaded
thousantls of rounds of special, match
ammunition, with a 200 grain, boattail bul-

let. The cases are probably the best, 7.62

cases that have ever been made. They
are extremely uniform in body wall and
neck wall thickness, and of excelient
weight uni_formity._They.are made to spe-
cial dimensions, internally, to give greater
powder capacity and they are of excellent
quality brass. They weigh about 150

- grains,~where most-commercial -cases

weigh 165-170, and thé LC cases weigh’
as much as 185 grains.

The larger capacity is desirable in.
cases used for 600 to 1000 yard,
highpower shooting, The WCC 58 cases
are ‘much sought after, by serious
highpower shooters, but they aré ex-
tremely difficult to find.. S

| have seen 7.62 cases which were
headstamped WCC 60. They are heavier-
than the WCC 58, | do not know if they are
ratch cases. It is possible that you will
find 7.62 cases headstamped WCC that
came from-7.62 military; ball ammunition.
These will not be of match quality.

Itis my experience that there are differ-
ences in the quality of different lots of
commercial cases, and, on the average, |
reject about 1/3 of those I buy, for long
range shooting. The Federal match cases

" are as good a buy as any, when one is

looking for quality.
Sincerely yours,
Creighton Audette

M_ATCH GRADE
STAINLESS STEEL
BUTTON RIFLED BARRELS
Availsble in varmint contours and 1% di-
ameter barrels. Sporter barrels in stainless
steel and chrome moly, Many twists and cali-

bers available.
Daniel Lilja
Precision Rifle Barrels, Inc.

PO. Box 372
Plains, Mt 59859
Shop: 406-326-3084  Home: 826-3083
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CREIGHTON AUDETTE -

Wiliam Davis ;
Box ¢13
Weilsboro, PA 16901

Dear Bill;

Thank you for you letter of November 2
and the consideration it shows. | have read
the photocopies, which you sent of the
pages from a physics book, with much irter-
est. Tadmit to error in regard to the length of
the mean free path of airimolecules.

With your indulgence, and that of the Edi-
tor of Precision-Shooting,  would like to pur-
sue the discussion of the effects of cartridge
case shape further. Arguments over the ef-

“fects of case ‘shape on“cartridge perform- -

ance”, to use a broad, all-encompassing
term, have been going on in magazine
pages and among shooters and reloaders,
at least since the 1930°s. It is difficult for me
to believe that the subject is all that ab-
struse. The problem is that the writing and
argument is being carried out by individuals

“who have little or ro knowledge of the phys-

ics involved, most of whom are simply re-
peating what they have read, and many of
whiom have, io adegree, a vested interestin
believing, or in convincing others, that a
change in case shape does improve ‘car-
tndge pen‘ormance" That vested interest

PPC Brass

********************

Jo Ao ddrd dede Rk ok dodok hok ke kk ok
is now available from

Don Geraci and Pete Callan. We sell at

matches for 50¢ each. Or, 53¢ each,

mailorder. Prepaid ship/ins. Money order or

cashier's check. No FFL required. GaltANY

TIME, or write for quantity prices.

CUSTOM CASE PREPARATION
by DON GERACI

+ 25 YEARS EXPERIENCE %
NECKS TURNED — FLASH HOLES
DEBURRED — PRIMER POCKETS

CUT TO UNIFORM DEPTH.
CASES FIREFORMED TO PPC

AND CUT TO CORRECT LENGTH

22 & 6mmPPCONLY

MIN. ORDER — 20 PIECES
$2.00 PER CASE
~ DOES NOT INCLUDE CASES

G & C Brass
4404 Duke Street
Meizirie, Louisiana 70001

(504) 454-2623
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includes ego by the case designer: note how
often his. name becomes & part of the car-
tridge designation. Vested intefest includes
those who have something to gain from the
belief, i.e., those wha have a product to sell,
It seems to me that the question can be an-
swered by some one with an adequate
knowledge of physics, as applied to fire-
arms and cannon. It also seems tome that,
if case shape, or chamber Shape, inthe case
of cannon, did. make any substantial differ-
ence, thére would be mention of it in baoks

on ordnance and ballistics, which were

among the earliest subjects for scientific in-
vestigation. While my access to books on

these subjects is limited, | have yet to find

any mention of it.

Acknowledging, again, a rather elemen-
tary knowledge of physics, | would like to
set forth & hypothesis as to what happens
inside the cartridge case. Perhaps you, or
another reader can clarify the matter, if the
hypothesis is in error.

To start, i quote again from books on -

physics or science.

“Pressures exerted by gases on the walls
of vessels which contain them are due tothe
continuous bombardment of the walls by

gas molecules. The greater the number of

molecules, the greater the gas pressure.
Thus by pumping more molecules of air into
a container, we increase the pressurein the
container. An increase in the temperature of
gases causes an accompanying increase in
molecular- velocity. Hence the hotter the
steam in a boiler, the greater the velocity of
the steam molecules and the greater the
pressure.”

Conversely, it must be that fewer mole-
cules result in a drop in pressure, as does a

-drop in temperature.

“GGases expand indefinitely when re-

leased, not because of repulsion between;

the molecules, as formerly supposed, but
because the molecules are in constant mo-
tion and do hot stop until they collide with
something. Air is not “forced” out througha
tire puncture; only those air molecules pass
outwhich, in their aimless wanderings, hap-
pen to encounter the opening. Molecules
also pass in from the outside; but since
there are several times as many per umt of
volume inside as outside, many more pass
out than in. This continues until a statistical
equilibrium being reached, the air inside is
no more dense than the air outside, and the

tire is “flat”. The rapidify with which this

takes place emphasizes the speed of the
molecular motion and the relative insignifi'—
cance of the “internal friction” opposmgt
“What appears to be a steady pressure is
due to the incessant impacts of gas mole-
cules on any surface exposed to them.”

It would seem o be self—pwdent that gas
flow can only occur where there is a pres-
sure drop, but | will quote from that section
covering the Lagrange Approximation in

~ “Theary of the Interior Baliistics of Guns”,

by Comner.

“The first and most important of the
hydodynamic problems of the gun is of re-
spectable age, having first been studied by
Lagrangein1793. This problemisto findthe
distribution of pressure; density, and gas
velocity between the breech and the base of
the shiot at all times during the firing. That
there will be usually a higher pressure at the
breech is obvious from the fact that the pro-

—-pellant gases have themselves 1o be accel-....

erated by this difference in pressure. (Em-
phasis added.)

Figure 1is a drawing of the internal shape
of the .222 Remington case, with a bullet in
the neck. The arrows represent the pres-
sure of the powder gases, on the inside wall
of the case, before the bullet starts tomove.
it is the constant motion of the gas mole-
cules striking and rebounding from one an-
other and from the case wall, which creates
the pressure. The sum total of the random
motion and rebounding creates pressure
which, for purposes of analysis or engineer-
ing, is taken as “normal” to the surface at
any pomt on the surface. That means the
pressureis perpendicular to a flat surface or
perpendicular to a targent on a curve, at
any particular point. Were the situation such
that the bullet was kept fram moving for-
ward and the amount of powder such that
the pressure developed by the burning pow-
der was within the pressure limitations of
case and rifle, the gas pressure would re-
main the same, indefinitely, if means were
provided to keep the temperature the same.
Without means to keep the temperature the
same, the gas pressure would drop 10 a

level determined by the temperature of the -

case and chamber.

In normal firing, the gas pressure rises
until the sum total of the pressure exerted
by those molecules coming in contact with

thé base of the huliet is enough to startitfor--

ward, out of the case and into the throat.

The forward movement of the buliet creates -

a pressure drop; in the area of the builet
base, hecalise more space has been pro-
vided for the molecules in that area. Conse-

. quently the number of molecules in the area

is less and the distance between them is
greater. Molecules from other areas of the

case, “which, in thelr aimless wanderings

happen to encounter the opening”, i.e. the
additional space in the case neck provided
by the bullet movement, rush in, tending to
create “a statistical equilibrium™. The direc-
tion of movement of any molecule is random
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and subject to coliisions between molecules
and between molecules and the case wall.
The direction of many is-away from the bul-
let base, but, since there are fewer mole-

cules in the area of the pressure drop, more

pass into that areathan out of it. Kwould not
seem that there should be a gas flow down
the slope of the shoulder which would domi-

nate the gas movement into the case neck.

and bore. Gas movementinto the case neck
wauld seem to be the result of the total num-
ber of molecules, “which; in their aimless
wanderings”, pass from the areato the rear
of the neck, into the neck. _

The total process is, -unquestionably,
much more involved than this description
would indicate. The burning rate of the pow-

der is constantly changing, higher pressure -—-

increasing the burning rate and lower pres-
sure decreasing it. The initial movement of
the bullet from the case neck does not re-
quire much pressure. Engraving of the bullet
in the throat requires a great deal of pres-
sure. Tests mentioned in “The Thermody-
namics of Firearms” state that the starting
pressure of the bullet in the standard, Ger-
man army rifle is about 4600 psi, while the
- pressure to keep the bullst moving is only
about one quarter that amount. The smooth
rise of the pressure curve depicted in books
on baliistics obviously cannot be exactly
correct. The pressure builds up until the bul-
let takes a jump forward into the rifling. This

produces a drop in pressure and a cotre-
sponding sudden drop in burning rate. The
process tends to repeat and tests have
shown that bullets actually move down the

bore in a series of jumps. Perhaps this has.

something to do with the pressure waves
bouncing back and forth between the bullet
base and the head of the case, which were
referred to in my last letter. The literature
states that an increase in loading density re-
duces the wave effects. :

It appears to me that there is a general
misunderstanding among shocters and
reloaders as to how smokeless powder
burns in a rifie barrel. | am reasonably sure
that, in most rifles, with normal loadings,
i.e., a power type and charge weight suit-

-able for the case volume, caliber, weight of

bullet, etc., that virtually all of the powder
that is going to bum, hds burned, some-
where near the peak pressure, which oc-
curs when the bullet is only an inch or two
down the barrel. Under this situation, un-
burnt granules occur in most calibers. in the

higher pressure, higher velocity rifles, they -

are blown out of the barrel. | have done a
considerable amount of firing over snow,
sometimes fresh, clean snow, and have ob-
served these granules on the surface of the
sriow, after firing. One year, firing a 1000
yard match at Camp Perry, using a 28" bar-
reled, .308 Norma Magnum, with a full load

- of DuPont #4350, behind a 190 grain bullet,

in a rather stiff wind, directly from the'direc-
tion of the target. | was puzzled to feetsome
small particles impacting on my faqe very
shortly after firing a shot. It did not happen
every shot. The flr:ng line was entirely grass
covered and it did not appear to be dirtparti-
cles blown up by the muzzle blast. The parti-
cles were unbumt powder granules, blown
out the muzzle. Anyoné who has done much
shooting of lead bullets, or low power loads
using jacketed bullets, has observed par-
tially burrit, powder granules inside the car-
tridge cases and deposited in the rifle bore,

after firing. It will be noticed that the majority

of granules in the bore are deposited in the
first few inches ahead of the chamber,
under conditions of relatively low pressure

and velocity. Higher pressure and velocity -
. tends to blow the granules out the muzzle.

Books on intemal ballistics of cannon state
that the powder granules “lag” behind the
gas flow, during firing. '

As the bullet moves down the bore and
powder gases expand behind it, there must
be a continuation of the pressure drop and
molecutar action resultingin gas flow. Since
the powder granules burn in layers, both in-
side and outside, in the case of extruded,
perforated granules, burning takes time, the
powder granules are carried forward in the
gas flow and there is always some burning
of powder in the barrel bore, perhaps asub-

Continued on next page
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REIGHTON AUDETTE 2385
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staftial part of the total. | shall come backto e L \ A
hi estion, further on. e . '
- Figure 2 shows a 222 Remington car- ¥ ,L * L ¢ # y > A
tridge, which has been “improved”. The _ : . _
shoulderangle has beenincreased to 45de- :
grees and the shoulder diameter increased o FIGURE 4
a few thousandths. The arrows indicate the :
direction of gas pressure on the case wall

and bullet base, as in Figure 1. ]
Figure 3 is @ wildcat on the .222 Reming-

ton tase, designed by & wildcatter who has - "
read, “ad infinatum”, that steep shoulder N
angles create “a churning effect, inside the 45%;

case body, turning the powder gases back L3 T T Y L %
on themselves, improving combustion and —a\
“giving higher velocities, as the result-of a - : : A A
more efficient case design.” He has gone i ¥
the steep shouider boys one better and put | 2 T B B &
in 4 radius which, he is sure, “will really turn
those powder gases back on themselves!” : e
He had a bit of?jifﬁculty in finding some one FIGURE 2
1o make the chamber reamer and it cost him
a bundie, but “it will be worth it; to get the -
improvement in performance.”

Figure 4 is an enlarged view of the shoul-
der, with the arrows drawn in to represent

Sk

gas pressure on the inside of the shoulder iy
radius. S N N
If, as seems reasonable to me, there can L

"be gas flow only where thefe is a pressure
drop, there cannot be a whole lot of differ-
ence in the gas flow from the case into the
bore between any of the three casé designs. FICGURE 3
The greatest amount of pressure drop must
be at the base of the bullst. Theremustbe a
pressure drop between the shoulder and
the neck. There must be a pressure drop be-
tween the inside of the case neck and the
shoulder. [ cannot see how there can possi-
bly be any pressure drop which will cause “a
churning action of the powder gases” inside

.'Continued on page 22
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ideptical performance in all three cases,
within the normal variations of any, one
case, in an exfended test:

--mcludes ‘this staterent on the’
Wasp: “A cartrldge company techmc:an
who refuses tobequoted hass
classic Wasp load of 27 grains of #' 31
with @ 50 grain bullet gwes press

about 60,000 pounds. Speer gives a veloai: -

ty of 3436 fps for a load of 27 grains of
#3031, behind a 50 grain bullet.
Itis often stated that short, fat cases pio-

~-Wildcatters -have -made —preposterous .. 10 Br¢

claims about the “efficiency” of small, wild-
cat cases. The .219 Donaldson Wasp is a

case in point. it was stated that the Wasp

reached the velocity of the .220 Swift, using
10 grains less powder. Proof of this was the
statement that the load had been tested on
the Winehester chronograph. See Landis's
book, .22 Caliber Varmint Rifles”, pub-
lished in 1947 | knew some of the people
who worked in research at Winchester at
that time and asked one of them aboutit. He
laughed and said the testhad beenrunon a
weekend, by an unauthorizéd employee,
who did not understand the operation of the
chronograph and the conversion tables
usedwith it. He also said itwas rather ridicu-

 lous to believe that an amateur, without any

of the lab equipment available to the re-
search people in the arms and ammunition
industry, totild come up with great advahc-

Fowler bullets have beer: competition proverin every
major American berichiest event: the Cactus Classic; the.
Crawfish Invitational. the Super Shoot; the: Chamipion-
ships of both [BS, and NBR SA:plus refjiordl, state
and local fourdaments.

These buliéts are miade By and for shoolers wific will
acceptonly the best. They are hand sivaded jn Rorschach
carbide dies from selected jackets, and subjected to
rigorous quality controls o assure that diniensional and
weight standards are met.

Bmm: 66 grain and €9 grain flat base

Box of 100 — $10.75

Bulk pack of 1000 — $100.00

2252 grain

Box of 100 —$9.75

Butk pick of 1000 — $30.00

mw-—ﬂ
p—— .

Fowlers
3731 McKelvey Street o Charlofte, NC 28215
{104 5607661

)

~ was the CC¥

some idea of the dlﬁerences that mlght be
expected. The constants'iri the test, other

than the test equipment, were the case -

make, bullet, and powder charge respec—
tively: Lake Glty 168 grain Sierra, and 40: 5
grains of IMR-4895. The “hottest primer

that is ¢ proper 18rih, Was the v .

120, which gavesd vélocity of 2626 fps anda
pressure of 52,2_00 psi. The mildest primer
50, which gave a veloctty of
2579 fps and a pressure- of 46 1006 psr

The energy of primers s More thar suffi-
cient for pawdeary :gmtlon tnder normal con-
ditions, prowded the primeris properly seat—

SWITCH BARREL
RIF LES

hunter class rifles and
1000 yard match fifles.

SEELY MASKER

CUSTOM RIFLES

Rebarreling — Rechambering —
Restacking

261 Washiigton Avériue
Plesdsantville, N.Y. 10570
Phoné (914) 769-2627

vide better an’d rviore uniform |gnrt|on ofthe -

: fdce. Wlth rlmless t4ses, thie stesp shoulder
gwes better support o the ﬁrlng pln blow-

~~gd in the tase and struick by'abroper ﬁrin{:;

pin and fifing :
Iocrty, above is 47 fps‘ ‘an amouit which-is
igss than the diffetences in different Tifles,
using the sanie load; an amount which is-
about the equwalent of a temperature
change of 30 degrees F,inthe temperature
of arnlemtlon and nﬁe between two tests

ELECTRORNIC WALL THICKNESS
"TESTER FOR SELECTING
& GCases ® Buillets @ Jackets
Mew Madél with: Motor Drive
A milestone in accurac, . aid devices

For mare information call or write;

the ACCURACY DEN
25 Bmerbush Rd. Reno, Nev. 89523

702/345/6225 —

_Send $1.00 for brochure.
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case, like other, rimless cases, lengthens in
firing and should be trimmed to length, as
necessary. The lengthening jn the Swift
case, as in most other calibers, alsotends to
result in thicker necks. | very much doubt
that this has anything to do with gas flow.
Neck thickening is the result of the following
chain. of events:

1. The force of the firing pin blow, plus the

force of the primerexplosion drives the case-
forward in the chamber and sets the case’

shoulder back, creating space between the
case head. and the face of the bolt. | have
measured the amount, a number of times
and, while it will vary, depending on the cir-
cumstances, itis quite usual to find .004” to
.006” setback, per shot. That is with proper
fit of case headspace to chamber head-
space. '

2. With the rise of powder gas pressure,
the relatively thin walls in the forward 1/4 to
1/3 of the case.grip the chamber firmly. If the
force créated by the gas pressureis not high

enough to exceed the yield point of the’

brass in the case wall, the primer will stand
above the head of the fired case, showing

_that the case head did not touch the face of |

the bolt, during firing. This is a frequent oc-
currence in .30-30 rifles, having some ex-
cess headspace from wear and use, such

as the older Winchester, model 94's, with

factory loads.
3. If the yield point is exceeded, the case
wall will be permanently deformed, streich-
" ing, predominantly a short distance forward
of the solid head section, until the head
‘comes in contact with the bolt face. There-
sultis-a forward movement of the case wall,

ahead of the point of major stretching.. The'

effective. headspace at the time of firing
must be added to the .004” to .006” set-
back given above. The total can result in
case lengthening of .010” to .015” per shot
and. it mdy be necessary to trim cases to
length every couple firings.

4, Cartridge case walls taperin thickness
because the' wall must be thicker back near

the case head to resist high presslres and |

to spring back from the chamber wall, after
firing; and because the thir neck is required
for properbullet pull, crimping, and gas seal-
ing during pressure rise. When the whole
case body moves forward, ahead of the
major stretch area, durihg high pressure, it
is obvious that the result of contirued firing
and trimming will be a thickening of the heck
wall. |

The shape of the .220 Swift case, its thick
walls to resist high pressures, and the loads
typically used in this caliber all tend to result
in just what is described above. “Brass flow
as a resutt of powder gas flow" has nothing
to do with iti

Firing and sizing also change the overall
length of cases and cah change neck wall
thickness. Firing a standard case in an im-
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proved chamber shortens the case as the
increase in diameter results in shorter
length, overall, and thinner walls. As most
handioaders know, reducing the larger di-

ameters produced by firing, in full fength siz-

ing, also increases overall length and, con-
sequently, neck wall thickness.

| am of the opinion that, in addition to all
the major improvements in bullets, barreis,

primers, scopes, stocks, krnowledge of bed-

ding, and improvement in stock materials
during the modern, benchirestera, there has
also been an improvement in the uniformity

-of cartridge cases. Take a look back at the

lengths to which shooters used to go, and
still do, fo a lesser extent, to find enough
“good” cases for benchrest shooting. Uni:

~formity of the wall thickness and neck thick-

ness, radially, is of great importance. Uni-
formity of case capacity and temper are
important. The highly successful PPC
cases show remarkable uniformity in wall
thickness and. capacity. | have fired hun-

dreds of rounds in .308 match fifles i test-

ing the effects of case wall uriformity and
am entirely convinced of its importance.

Some months ago, through the courtesy of

Lou Palmisano, ! received two each 7.5

Swiss and 7.62 Russian, loaded cartridges,
obtained at the last 300 meter, World
Championships in Sweden. 1 pulled them
down, to measure builets and.cases. In all
four cases, the wall thickness variation, a lit-
tle forward of the solid head section, was
less than .001”, and the neck wall variation
was less than .0005”. | have measured
neck and body wall variation on thousands
of rounds of .308, .30-06, and magnum
cases. From experience and from a little
knowledge of statistical probability, | believe
the odds are thousands to one-against find-
ing four such cases, randomly, with wall
thickness within such a narrow range of
error, unless the wall thickness variation in
all of the cases made was very closely con-
trolied in manufacture: And, the Russians
and the Swiss are just the people who
would understand the importance of uni-
form, cariridge case'walls, and who would
establish manufacturing methods to pro-
duce such cases, in order to provide their

- 800 meter shooters with the best ammuni-

tion possible.
Your comments and input would be ap-
preciated.

P 0. Box 310787-S
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ON BULLET VELOCITY

Dear Mr. Audette,

Your last few letters have been interest-
ing, as always. In the interest of accuracy,
however, | think the “Lagrange approxima-
tion” needs further discussion. This approx-
imation is a derivation of the ideal gas laws

and should actually state that the velogity of

the gas at any pointin the barrel is inratio to
the projectile velocity the same as the vol-
ume of gas behind the point in question is in
ratio to the volume of gas in the total sys-
tem. Since the whole thing is based upon
the expansion of the gasses, the relative ve-
focity of the gas is dependent upon how

-much gas is being expanded-behind the
point in question as opposed to how much
gas there is altogether. '

If the internal case diameter was the

same as the groove diameter, then the ap-
proximation as you stated it would be cor-
rect. This would be true with many muzzle
ioaders and artiiery pieces. With a modern
bottlefiecked cartridge, however, we have

" to caléulate -the actual volumes involved

ratherthanjust basing the calculation on the
distance ahead of the case base. If you
would just visualize a .30 cal. case of one
inch length and one foot diameter, it be-
comes apparent that the volume of gas
ahead of the shoulder would be less than
one percent of the volurme behind the shoul-
der and that the gas velocity at that point
would then be nearly the samie as the veloci-
ty of the projectile. In the end, it turns out
that the gas velocity at the shoulder would
be in inverse proportion to the expansion
ratio of the cartridge at the time the bullet is
at the muzzle. This assumes that the
bullet’s base is seated at the forward point
of the shoulder.
Speaking in round numbers, a .220 Swift
“with an expansion ratio of about six would
provide us with a shoulder gas veiocity of
about one sixth the muzzle velocity of the
bullet when the bullét is ready to exit. A .222
Rem. with an expansion ratio. of 9 would
. give us an equivalent velacity of about cne
ninth the muzzle velocity. In either case, the
gas velocity jumps dramatically when the
bullet exits the muzzie because the restrain-
ing force that keeps the gas from expanding
drops at that time. Gas velocities at other
times during the bullet's travel could be ap-
proximated by calculating the expansion
ratio for a barrel only as long as that which
coincides with those various bullet posi-
tions. Projectile velocity would have to be
measured or cakculated for the short bar-
rels.

Using the Phil Sharpe chronograph data
from the 30-06 barrel shortening experi-
ment that was documented in the Feb. and
March 1850 American Rifleman, we can cal-
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- This would be at a time when the gas tem-

culate the following shoulder gas velocities
based on the Twin Cities APM2 ammo
when the bullet'is abott to exit. The num-
bers are rounded off.

30in. barrel - 2744 FPS MV - Exp. Flatlog
- Gas Vel 300 FPS.

20in. barrel - 2618 FPS MV -Exp.Ratio 7
- Gas Vel 375 FPS.

Sin. barrel- 2025 FPS MV -EXp. Ratio 3-
Gas Vel 700 FPS. ,

This data shows that maximum shioulder
gas veloclty does not ecour when the bullet
is at the muzzle. In fact it oecurs refatively

early in the buliet's travel and ata timéwhen -

pressures and gas temperatures -are high.
This fact can be confirmed by using stan-
dardindustry velocity figures for .22 RF Sto.
Vel, ammo in both rifle and pistol barréls.
Your version of the formula would be nearly
correct in this case because of the internal
case diameter being nearly boré diameter.
Using-a one half inch length for powder
space, the numbers would be as follows,
again rounded off.

26 in. barrel - 1145 FPS MV - Exp. Ratio
50 - Gas Vel 20 FPS. .

6 in. barrel - 950 FPS MV - Exp. Ratio 12 -
Gas Vel 80 FPS.

As you stated, the velocities are much
lower than most of us had originally pictured
them to be, It should be pointed out, howev-
er, thatthe gasses reachmuchhigher veloc-
ities during their early life than the values
you quoted. Also.the gas velocity increases
dramatically when the bullet exits the bore.

perature is probably at a minimtfm, but the
bore surface temperature would probably

be at hear maximum due 10 the time of ex-

posure. ‘ .

A good test to validate the'gas “blasting”
theory would be to set up a 30 cal. machine
gun with an 8 or 10 inch barrel. The gas ve-
locity in the throat would become extremely
high when the bullet exited the barret be-
cause of the high pressures involved at that
time. A couple thiousand rounds of compar-
ative firing with the shert and normal length
barrels woukt be enough to show any major
influence. It would be necessary to monitor

_ outside barrel temperature in the throat re-

gion and perhaps make a change in the cy-
clic rate of fire to ensure that temperatures

were the same as they would be in a full
length barrel.

These calculations are not really exact,
because as is stated in the book “The Ther-
modynamics of Firearms” by C.S. Robinson
on page 17, gasses at the high pressures
and temperatures involved in firearms do
not exactly follow the behavior of ideal gas-
ses. Correction factors have to be appliedio
the ideal gas equations to:give accurate re-
sults. Progressive burning powder further
complicates things because we are dealing
with a changing amount of gas dunng the

- early part of the process.-

Stricily theoretical. — Hegardlng case
shape, if we Use exaggerated examples and
rough numbers to work with, we could have
a .17 cal. rifle shooting 25 grain bullets anid

* using 40 grains of powder. This isn’t uhrea-

listic. If we were touse a .25-25 style case of
about six inches length, we would end uip ig-
niting the rear two inches of the powder coi-
umn at the instant of ignition and would be
driving a 25 grain slug of powder up the bar-
rel in addition to the 25 grain bullet. Since
this is oceurring at the time when accelera-
tion is normally at near maximum, it wouild
seem that we would loose somevelocity be-

- cause of the extra 25 grains of projectile

weight. Granted, the powder weighs the
same in. its gaseous state as it does in the
solid state, and we would gain back some of
the disadvantage when it finally burned, but
the whole projectile-propellant acceleration
curve would be different than what would be
in effect if we used a .348 Win. case necked
down and shortened to. give the same ca-
pacity because we wouldn't be pushing as
much unbumed powder. The 348 case
would provide an environment where most
of the powder would burn in the case,
whereas the “pencil” case would cause
most of the powder to burn up in the barrel.
This could als¢ affect barrel temperature to
the extent that it might influence erosion
rate. It would almost certainly be a factor in
automatic weapons barels. | think this is
the point that Bill Davis alluded to in his letter
toyou.

May you néver run out o.f_ controversies to
stir up. o
Brad Richardson
P.0O. Box 225K
Cedar Springs, Mich, 49319

1707 14th ST.

MATCH GRADE-CUT RIFLED BARRELS
HAND LAPPED — CHROME-MOLY AND STA]NL_ESS STEEL
PRECISION ACCURACY IS OUR FIRST C_ CERN

Contact Mark Chanlynn - ‘

"ROCKY MOUNTAIN RIFLE WORKS LTD.
, BOUI_DER COLO 8030 :

303443 9189 :




|ppage, pro ing Jand marks on
lets which are wider than the lands
barrel from which the bullet was fired

i mimon. Itis nota guestion of whether
the réar 50% of the bullet upsets, or how
nitich of the bullet upsets, it is a question.of

the strength of the buliet alloy in shear ver- -

sus the forces to which the bulletis subject-
ad in its passage out of the case; through
the throat and down the bore. There is very

little data available on the shear strengthof ... ..

lead and lead alloys, since these metals are

not generally used in service where they are-

subjected to shear, exceptin bullets. Lead,
relative toits melting pointof 621 degreesF,

and to absolute zero, -460 degrees-F, the,

pointatwhichallmolecuiar action ceases, is

actually “hot” atroom temperature. s char--

acteristics, relatively speaking, can be com-
pared with steel at forging temperatures,
where it has much lower strength than steel
at room temperature and reacts to bending,
compression, tension or shear much bke
taffee candy. The shear strength of pure
lead is only about 1800:psi, but | have found
no data on the shear strength of lead alloys.
In describing lead alloy bearing materials,
"Machinery’s Handbook” states: “When
considering the effect of temperature, it
may be considered that a temperature rise

of 100 degrees F wil halve the strength of
the metal.” This would be a rise from normal

room temperature.
Since the lands are only .0025” to .004”
in height, the area of of the bore which'is in

shear contactwith the bullet is very small. In-

ELECTRONIC WALIL THICKNESS
TESTER FOR SELECTING
®# Cases. @Bullets @& Jackels
- New Mode] with Motor Drive
A milestone in accuracy aid devices
* For more information czll or write:
the ACCURACY DEN

25 Bitterbush Rd., 'Reno, Nev. 89523
702!345.:‘0225

tr’tes‘s calcuiations, impact loads are given
twice the value of static loads and bullet en-
graving, which happens in a few microsec-
onds, is certainly animpactload. Measuring
the illustration of bullet 160-308 RCBS in
your November article and calculating its
proportions, the total bullet land length in

. contact with the .004” high, rifling lands is

approxirnately .25”, when there is not
enough upset of the bullet nose to give ap-
preclable contact on the sides of the lands.
This gives a contact area of .001 square

- inches per land, or .006 square inches with

the 6 land barrel. if 1 square inch of pure

lead will resist a force of 1800 pounds.in.

shear, before yielding, .006 square inches
will resist only 10.8 pounds before yielding,
In a static situation, Divide by 2 for impact

loads and the figure is 5.4 pourds..

Overstressed in shear, lead bullets start to
yield at comparatively low stress, producing
land marks wider than the actual lands and
channels for gas escape which vaporizes

lead and deposits it down the barrel shead

of the bullet, producing leading and poor
grouping, though the land marks on the bul-
let may appear quite smooth, as a result of

atso tendstocause Ieadlng, dueto gas blow
by vaporizing the lead, whichis then depos-
ited in the bore, ahead of the bullet and
ironed on to the bore surface by bu!let pas-
sage.

Pescribing the P wad as “"a controlled
fiuid” would seem to be at odds with the”
laws of physics. It is a solid and reacts to
stress like most solids, éxcept that itis more
elastic thanmost solids. Stressed withinthe -
elastic limit it will resumerits original shape,
when the stress is rernoved. Stresses be-

- yond the efastic limit produce permanent

deformation, as in the case of the wad |
fired, which hit the raised lettering on the

body of the skyscreen, producing a mirror
image of that lettering. )
Reference to a textbook on strength of
materials” or 1o Marks’ “Mechanical Engi-
neering Handbook” will give information on
what happens when a body, stich as the P
wad, is: placed under compressive stress.

- Figure 1, copied from this.-book, shows a

surface melting by the hot gases. Thisdoes

not refer to conditions which produce ohvi-
ous gas cutting. Recovered bullets will look
quite normal, unless the land marks are
measured under a microscope with a mea-

suring reticle and compared with the marks

on a lead slug; carefully upset in the same
barrel. | have measured land marks on .45
caliber bullets which were 018" to .020”

widler than thefands in the barrel. Andthese.

are marks where both sides of the ¢hannel
are very nearly paraliel, not the somiewhat
triangular shape seen on fired pistol bullets.

- Any bullet slippage is detrimental to accura-

cy and the degradation is roughly propor-
tional to the amount of slippage. Slippage

SCHNEIDER
RIFLE BARRELS,
INC.

Pull buttoned in Stainless Steel.
22 RF thru .375 calibers.
Standard and custom contouring,
including fluting with lapping and

stress relief afterwards.

GARY SCHNEIDER
12202 N. 62 PL. ‘
SCOTTSDALE, ARIZONA 85254
TEL. (602} 948-2525
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These compressive forces cause deforma-
tions, also called “strains”, so the cube is

~ shortened in the axis of the forces and wid- - .

25 Caliber Speci'alist

Barrel and chamber work for
match and predator shooting:
Other calibers as well

Standard cartridges, as well ds the
Ackley and TCU liries of wildcats

"« “Built with

benchrest blood”
. SASE for info
Ron Ryder
S&W Gunshop Inc.
366 8, Maine :
Fallon, Nevada 89406 -
(702) 423-4067
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ened at 90 degrees to those forces. To
guote the handbook:

Accompanying a longitudinal deforma-
tion e, is a lateral deformation, &', (Fig. 1).
. Theratio of s'/s is Poisson's ratio, m: Val-
ues of m are : glass, .244; brass, 0.333;

steel, 0.303; lead, 0.430, concrete, 0.10°

to 0.20 at working stresses and 0.25 at
higher stresses.

(1islength, Ais area, e is gross iongrtudlw
nal deformation, s is unit longitudinal de-
formation, s’ is unit lateral deformation,
and m is Poisson’s ratio.)

Siress is an internal distributed force; itis

" the internal, mechanical reaction of the
material accompanying deformation.

" Siress Always decui in pairs.(in the situa”

tion of the P-wad, longitudinal stressis ac-
companied by lateral stress.)

if the wad were made of brass, each
unitof compressive stress would produce
a unit lateral stress of .333, within the

. elastic Himit. With increasing force
Poisson’s ratio gradually increases until
there is sufficient force to cause plastic
flow, when it reaches a maximum of .5, in
the case of ductile metals. | am not sure
that the figure of .5 maximum is correct
for other materials, but "Machinery’s

- Handbook” lists Poisson’s ratio for rub-

-ber as .5 and it seems reasonable that
this ratio would be not far wrong for poly-
ethylene. -

Onthis assumption the unit presstire of
the surface of the wad on the diameter;
where it is constrained from expanding by
the barrel bore would be half of the unit
pressure of the powder gases and thatis
why a thin, flat P wad is actually a poor
seal against gas pressure.

Whether the chamber'gas pressure is
léss than the compressive strength of the
wad is immatetial. As soon as the gas
pressure increases above the static pres-
sureinside the loaded, cartridge case, the
fongitudinal compressive foﬁce on the
wad produces a corresponding increase
in the unit pressure of the wad diameter
on the bore which will be .5 times the unit
gas pressure.

The problems associated with lead foul-
ing, or copper alloy bullet jacket fouling, inri-
fled bores are difficult to understand, uniess
éne has a bore scope and can examine the
effects of various cleaning procedures. With
a borescope it is possible to see the copper

fouling, where looking through the bore sim-

ply will not reveal it. Even in the best of hand
lapped barrels, there will often be a thin
tayer of copper, literally welded to the bore
surface and it often takes dozens of applica-

tions of bore solvent to dissolve it. The only: .

leading which comes out with conventional
cleaning methods with brushes, solventand
patches is loose particles and those parti-
cles not firmly attached to the bore. There
are times when the bore may be “tinned”

~with a smooth, thin layer. of lead fouling, _._

which is very difficult to see, even with a

borescope and virtually impossible to re-

move, except with proper use of abra-
sives.
Claude Roderick, of Monette, MO, was

one of the original founders of the National

Muzzle Loadlng Rifle Association, a master
machinist, single shot rifie enthusiast and a
most thorough experimenter. Years ago,

his articles appeared in “Muzzle Blasts” and
in “Precision Shocting” anid he wrote of just
this' phenomenon’ in experiments with
scheutzén rifles. The thing that convinced
me that it does happen was the experience
of using lead-tin solder to attach ramp front
sights to rifle barrels. With the ramp held by
a jig, both surfaces tinned, then heatéd to-
gether, | would wipe off the excess solder
with a cotion cloth while the solder was still
fluid. Using very fine abrasive cloth, | would
then remove the solder on the barrel outside
the joint. | found that the only way | could tell

when | had removed all the solder was to -

use a cold blue which would blue the steel,
but had little’ effect on the solder. Without
that, | could not tell where the surface was
solder and where it was steel. | have since
obsérved the same phenomenon with lead
fouling in rifie.bores which Roderick de-
scribed. it was very difficult to-see the fouil-
ing in the borescope and abrasives had to
be used to remove it.

Virtually every barrel which has been flred
with jacketed butlets will have some jacket

WORLD CLASS ACCURACY!
Since 1982, benchrest shooters Bave
broken 14 world regords with rifles huilt
by me. [ use the same materials, techni-
ques. and standard of quality when
building riffes and XP-100 handguns for
varmint sheoting and big game hunting.

HIGH CRADE NUNTING 20 TARGET RIFLES

$3.00 for Information Package.

Kenny Jarrett; Jarrett Rifles, Inc.

H
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383 Brown Road, Jackson, S.C. 20831 « (803) 471-3616.

fouling in the barrel, after normal cleaning
methods. The usual method of wetting the
bore with solvent, waiting for some period of
time, then repeating the process until evi-
derice of copper residue is not found on a
patch does not necessarily guarantee that
the bore is free of copper fouling. | often find
it, with the borescope, after just such an at-
tempt at bore cleaning.

| doubt if the ustal, thin fiims of copper
fouling, scattered here and thereinthe bore,
have much effect on lead bullst grouping,
since the copper foiingis much harder than
the lead and the requirements for a plain
bearing are fuffilled. it is unlikely that the co-
efficient of friction between lead and steel
and lead and copper, in the presence of Tu-

_bricant, is sighificantly different. If shooting

has developed a thin layer of lead fouling, it-
erally soldered to the bore, that fouling must
be removed before satisfactory grouping
with lead bullets can be achieved. Clatide
Roderick madé that clearin his experiments
and writings and my own experience leads
me to believe he was correct.
| think it likely that it was not copper foul-
ing from the gas checks which you'rémoved
in your cleaning that made the difference in
subsequent shooting, but lead fouling.
Sincerely yours,
Creighton

VARM[NT BULLETS WHOLESALE PRICES
Spring's Coming! 1000’ cari be mixed.
22 cal HP; 42, 45, 52, 55, 62¢r - $58. 50/M, $8.60/100
6mm; 70gr HP, 80gr PSP - $74.60/M, $9.65/100 Postpakl
James

D Calhoon

6035 Penworth Rd. S.E. (403) 235-2959
Calgary, Alberta, Canada T2A 4E9

Lilja Precision Rifle Barrels, inc

Provén in the major Benchrest Tournaments:
_The Super Shoot, NBRSA and IBS Nationals, The
Cactus, The Crawfish, and Regional Matches.

Lilia Barrels are available in stairnless steel for:
® Benchrest '
® 1000 Yard Benchrest
# Rifte and Pistol Silhouette
% Highpower
# Smallbore
# High Grade Hunting Rifles

Special Contours, duplication of some
commercial contours and fluting on request.
Sporter contour barrels available in chrome -
moly. Fitling and chambering offered on a lim-
ited basis. For more information contact:
Lilja Precision Elfie Barrels, Inc.
P.Q: Box 372
Plains, Montana 59859
(406} B26-3084
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Seely Masker

by Seely Masker
. 261 Washington Ave. .
Pleasantville, N.Y. 10570

Dear Dave,

lam not one hundred per centcertain that -

| believe you when you tell me that your tape
_ player “ate”” my last four tapes, which are
now described as being hopelessly ruined.
| have m:IdEy suggested that you get the
- darn machine fixed, but you have told me
that it works justfine, and you like it the way
that it is. While all this seems quite strange
and unjust to me, | have none the less
reached the decision to write you letters.

“instead from this point on. (Editor: We alf —

have our dreams . . . . and | used to dream
about taking one of his tapes, cutting it into
several hundred pieces, each about an inch
or two long, pounding the ptastlc tape
housing into so0 much plastic mush with a
hammer, and Sending it back to him with a
-short note to the effect that he was ap-
parently buying cheap, inferior tapes that
did not play well at all in my tape recorder).
You have told me to stay on one subject.
{ can't stay on one subject. There are three
subjects here. (Editor: well, at least I've got
him down to three . .. ). 7
Some time ago | remarked to you about
the subject of breaking in a new barrel. You,
as usual, were not listening to me; | seem
to recall that you had your head in my
refrigerator, looking for another beer at the
time. Much of the great wisdom of life has

BERGER BULLETS

22 CAL. 52 GR.  $8.25 PER 100
6MM 62&68 Gr.  $9.00 PER 100

Distributor for J-4 Jackets
Lead wire .185 Diam,
Y2 of one percent antomony.
Three foot strips,
$25.00 per 25 pounds.

POWDER
T322 $70.00 per 8 Ib. container
T335 T2208 $56.00 per 8 pounds
PRIMERS
FEDERAL 205M
$14 50 per thousand
Buillet Making Lube
$10.00 — 5 oz jar
UPS Charges Invoiced

Send FFL with order

4234 N. 631d AVE.
PHOENIX, ARIZONA 85033
(602) 846-5791
Distributor for

Marksmari's Choice bore cleaner

The Creighion
Audette case -
checking
device.

_»

passed you by while you had your head in”
my refrigerator, David. The “shoot it"and ™

clean, shoot it and clean” method is what
I am talking about. The system has been
around a whiie, and | certainly am making
no claim at originating .it. (Editor: welt if
you're not claiming to have invénted it
that's.one less thing | can be bifled for. Over

‘the past year Dick Maretzo and | have been

bittled for the invention of the wheel, the

" discovery. of fire, the discovery of America,

and a few dozen other assorted things. Last

time | talked to Dick we discovered that we

had each been billed for the discovery of the
theory of relatwny)

The first time that I tried this method, 1
was amazed. (Editor: were you amazed at
the results . . . . or how hard it was?). Fire
a single shot. First, a patch wet with

-Shooters Choice. Then a bore brush wet

with Shooters Choice, 5 or & passes, and
a couple of dry patches. Next aloose patch
wet with Sweets, and let the barrel soak
from 20 to 60 minutes. Repeat this for 8 or
9 cycles . . . . oneshot . .~ . followed by the
cleaning cycle (Editor: it helps a lot if you

are retired, or at least not holding a job). If

Harold R.
Broughton

Benchrest Gunsmith

Harold’s Custom
Gun Shop, Inc:
- 4 GROOVE .
STAINLESS STEEL
" MATCH GRADE BARRELS
.22 and 6mm Calibers

Route #1, Box #447,
Big Spring, Texas 79720

(915) 394-4430

you have a barre! anything like the one that

—Twasworking with, the sight of thatfirstblue ~~~—

patch will sort of stand you on your ear.
[Eachresulting “cycle” showed less blue on
the patch, with cycle number nine showing
hardly any. | carried the theory forward, and
then progressed to three shot groups, then
stop and-go through the cleaning cycle
again. | have very, very few fouling pro-
blerns with my barrels, and [ credit it to two
things: my method of barrel breakmg-ln
described here, and the fact that | reafly fire
only a few sighters on each target . . . .thus
1am hardly loading up that barrel wnth the
copper fowling of fifteen shots. In a typical
“yardage” of a warmup and five record
targets, my rounds fired will be in the 45-50
vicinity for a total.
Topic number two: our esteemed.editor

aliowed me to borrow his Creighton Au-
dette case selection gage. This wds after
said editor, who everyone agrees is a
mechanical dimwit (even he admits it), was
-showing me how some Aardvark cases
from the factory checked out. It was an
interesting mental dilemma .... with a
complete lack of modesty, | caritellyou that

1 am generally régarded as the greatest
living benchrest gunsmith in PIeaSantville
The editor is a mechanical dimwit . . . . and
he was showing me things with this Audette
-gage that were enough to blow one’'s mind.

1 tried not to look awed . . . . instead | told
him that | didn’t think |t was working
correctly . . . . but | would try to fix it for him.
Fellowing which | threw him out the shop
door, locked it behind him, and returned to
the Alidette device . .. . like one who had
just discovered the'basic secret of alchemy.

"Lens Covers for Leupold
& Lyman Scepes

fits all Leupold scopes with A.0.

$4.00. plus 40¢ postage per pair

Send M.O. or Cashiers Check to:

P & M SHOOTERS SUPPLY
R.R. 3 Box 177 (605) 2568-4104
Madlson, South Dakota 57042
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_ After a half hour withit . . . .1was convinced
ofone thing . . . . it ranks right up there with
pretty girls, Lite Beer commercials, and
buttered popcorn.

While gloating over my new toy, | was
aware . . .. of atapping, tapping . . . . atmy
chamberdoor (Editor: waitammute Seely;
thats from “The Raven”, by Pog). twas a
new shooter, Leo Gustafson, dropping by.
| dragged out three 6 PPC cases, sat Mr.
Gustafson down, and said .... “watch
this™, The Audetie tool turhed Up runouts
of .0015-.0020 .. . . niot too shabby. Then
| dragged out three cases for the 6 SM,
which of course is basically a Donaldson
Wasp, necked up to 6 MM, and based on
the .225 Winchéster case. The case has
been an enigma to me . . . . it should shoot

~better than it d6és. Well, those three cases

had run-outs of .005, .008, and .009. That's
good enough for me; now | know why it
doesn't shoot to my satisfaction. it's a 25
inch barrel, and it's about to become a 24
inch 6 PPC.

lused the Audette case checker on some
- of my 30x44 cases (made from Remington
BR brass) and | know that brass is not that
highly regarded by the benchrest clan, but
Dave, they were not all that bad. | measured
55 cases, and out of that number | came up
with 26 that ran out 003 or less .. ..
certainly match grade cases. Most of the

'TRUST W!LKE

. A FAMILY OWNED COMPANY .

rémainder held at .004, 'exce;}t that five had

005 runouts, which was the absolute

maximum found for these cases.

I've just ordered an Audette device for
myself. Every time the editor calls, asking
for his case checker back, | tell him that it
is all goofed up, and | am still trying to
straighten it out. As soon as mine arrives,
I"ll tedll him that I fixed his device, and he can
have it back.

As | said earlier, it ranks right up there
with, beer and buttered popcorn. i you
warnit one, contact Creighton Audette,
R.F.D. #1, Springfield, Vetmont 05156.
Phone number is (802) 885—2331 Tefl him
that Seely sent you.

Topic number three . . . . let’s talk about

‘scopes and scope rmgs and mounts.

mounts which have windage adjustments
will be a problem if your scope and rifle
combo weights real near the weight limit.

I am less that estatic about at feast one
set of rings in common usuage. These
particular rings will attach io Weaverbases,
and the maker advises that they are re-
versible for windage. in my expenence
however | have repeatedly found that when
| had a rifle that was impacting a foot to the
left of the target .. .. and | reversed the
rirgs ... . . | was now impacting a foot to the
right of the target . . .. an amusing solution
to the “leftimpact” problém. These rings fit
the bases so loosely that they are pulled out
of shape when tightened. Some even
bottom out at the clamp fimit, leaving them
loase on the bases.

Scopes as they come from the factory,
are set with their windage and elevation
adjustments set at the center of their limits
{or at least they should be). If they are not

centered, for some obscure reason, this

should be done before instaliation on the
rifle. )
Then if we find that the rifle prints a foot

off the paper, one can logically assume that

either: A - The scope mounts are not true
and in line with the bore, or B - the action
has been drilled and tapped off centet. If the
latteris the case, then a windage adjustable

mount is the only solution. Usually the.

WILKE MACHINERY CO. INC.

g A FULL LINE FULL-SERVICE MACHINERY COMPANY - NOT A POST OFFICE BOX OR AN 800 NUMEBER. YOU CAN )
-- WE KNOW MACHINERY - HOW IT WORKS & HOW TO FIX IT.

120 Derry Court » Exit 11-Interstate 83 « York, Pennsylvania 17402 « Telephone {717)846-2800 .

‘Very, very few sets of rings can be
removed, and then replaced with an
absolute return to zero. This is especially
true with the winddge adjustable bases.

To me there are three prime requisites for
thé behchrest scope mournts: 1.) positive
alignment, 2.) ease of removal, 3.) exact
return 1o zero when replaced. -

For the past year | have been using the

‘rings manufactured by George Kelby, and

| can say without reservation that these
rings meet all three of the above require-
ments.

Conrinued on page 28

RF25 — $795 RF30 -
F.0.B. York
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THESE ARE THE DELUXE MODELS! | |

% MAIOR MACHINES ADJUSTED & TEST RUN BEFQRE SHIFPMENT.
W, GUOTED F.O.B, YORK, PA & ARE S5UBJECT TO CHANGE WITH

BENCH MODEL MILLING MACHINES WITH REVERSING SWITCHES
MODELS RF25 & RF30 p

« Cdst iron head, base & tables

+ Tabls locks

= Head swivels & locks

= Cranks on rack & pinion

» Adjustable gibs

= Depth control

« Chip guard

= Draw bar for R-B collets

+ Hand wheel fine down
feed feature

« Quill lack

» Adjustable table stops an |

both X & Y axis
= Grounded plug & cord o SPEC'FICATION RFE_S
+ Capacitor type ball bearing: |21 Sapacity 1
motor . | Full-back cutter capacity 212"
« Giaduated dial in 0,007 End mil capiacity 220
on down feed B table feed Max. distance spindie nose
1o table 15-3/4" 20-1/2”
| Snindle stioke . 4" 5"
{ Working area at table 22718 x 73 2% 28-3/14" x B1/4"
| Right and left stroke of tabie. 141/2" 15-3/4"
Forward and backward ’
travel of table 6" ) 6-i/4"
Spindle center to calumn 8 8-1/8"
. L. Qverall height 35-1/2" 43-1/4"
Chck Bl enacke o ane | Sgindle speed APM 50 cycle | 80-1820 (8 spasds] | 1302840 {12 speedial
Vise — Cutter — Work Light — Motor 1 HP ZHP
Instructions — Touch Up Paint, etc, Shibping weight 449 |bs 560 ths.

MACHINES & MOTORS GUARANTEED FON ONE YEAR, PRICES J§
OUT NOTICE. SEND $1.00 FOR OUR MACHINERY CATALOG.
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Coping With Conditions

As an international three position and -

highpower rifle. shooter, | am indebted to
benchrest -shooting for accuracy con-
tributions that have helped my shooting, but
untit August 1978, | had never.fired in a
benchrest event. That year, the Interna-
tional Benchrest Shooters Varmint and
Sporter Championships wére at the Council
‘Cup Range near Wapwaillopen, Pennsyl-
vania and Doc Garcelon, long-time IBS
president had invited me to stop by for a
visit.

| arrived on the 200 yard sporter rlﬂe day

- and guickly agreed to "shoot ifwefind arifie ...

and equipment for you”. Jack Deming
provided a 6 x 47 mm Hart-barreled M660
Re_mlngtq_n complete with a Lyman-Siebert
25X scope, dies and brass. Jack advised a
load of 748 powder (29.5 grains) and 68
grain Remington bullets. | was amazed
when he set the powder measure by visually
checking powder volume in the case,
instead. of by weighing. | was soon making
ammo for the warm-up match, asking as
many questions as | could, and looking
forward to enjoymg a new shootmg ex-
petience.

Conditions that day were, as | recall,
tricky, but definitety readable. The 5-10mph
wind was coming in mostly from one to two
o’clock with a maximum direction change of
about 90 degrees. | spent the warm-up
match leaming to shoot the rifle, but my first
group was less than .50 MOA andeven that
was impressive compared to the .75-1.00

By Gary L. Anderson

MOA groups | had learned to expectin most
target guns. It gave me some hope that |
wouldn’'t make a fool of mysel.

The warm-up group also showed that
even though my bench position was
strange, | could get the rifie to perform by
using the same shooting techniques | used
in position shooting. With no hold move-

- ment, | was able to tum my attention to the

wind .as | began the first record groups.
When the second and third shots in the first
group printed lower, | also began to suspect

“that | would have to be making some
vertical changes in my hold points too. The

first two groups measured just above and
just below .20 MOA. Trips to the waiting
wall showed me there were a few better
groups, but not many. | was pleased be-
cause the rifle was shooting well and my
hold over degisions for wind changes were
working.

After | finished the third match W|th

another group under .20 MOA, | picked up -

my rifle and gear and started back to the
Ioadmg bench. As | walked behind the line

.1 overheard someone say, “if he Keeps this

up, he'll break the record”. | thought, “this

is great, notonly am | having fun, but | might

be here when someone sets a record.”
Our loading table conversation after my

fourth group made it obvious | was the one

working on the record. The fifth group
opened up a bit, but the congratulations |

" received before [left the line made it obvious

I had broken the record. The five group

1141P So. Sumner Rd.

DIE & MACHINE

Precusron Too] Manufasturing

1-503-267-4331

Precision

CHAMBERING REAMERS

Professional Quality

Nearly 500 standard caliber & popular wildcat reamers in stock
* Immediate Shipment *

Custom Specials — 30 days (or less) delivery
sk Computerized Prints Furnished k%

Standard & custom headspace gauges

All types of piloted form tools — including 25° counterbore
for new Rem. bolt replacement I

“The Reamer People”

~VISA or
" MasterCard
accepted

Coos Bay, Oregon 87420

aggregate was range measured at .2049
MOA and officially measured at 2104
MOA. | wss doubly pleased that this not
only bioke the existing IBS Sporter Rifle
Record of .2720 MOA buit that it was also
better than the varmint and heavy varmint
records at the time.

- Was this a classic storyin beginnier's luck

_ or as many experienced benchresters have

suggested the application of ¢ondition
reading skills | had learned in other target
sports? One of the remarkabile things about
that day was the feeling | had been there

before. The experiénce of anticipating rifie

changes, reading wind conditions and
making aiming changes was no different
than what | had done in lots of other
matches. | didn’t fire a single group where
| used the same aiming point for all five
shots, just as 1 have fired lots of rifle position
matches while changing sight settings
betfore almost-every shot. -

in that match, and with the fine rifie and
load | was using, conditions, especially
wind, were clearly the biggest variable.
Whether it be in benchrest or bullseye target
shooting, skill in coping with conditions is
frequently the decisive factor inwinning and
it is from this starting point that | would like
to discuss the techniques and tactics of

shooting in coriditions. 1 must also add the

caveat that énie benchrest success doesn’t
make me an expert. There have been many
days when someone else in my target
games had better conditions skills; but
hopefully | can share some collective ex-
perlences that may repay a small part of our
debt to benchrest shooting.

Our first task is to define some terms.
Conditions is a term shooters use to de-
scribe the varying effects that wind, tem-
perature, light andmirage have on the strike
of the buliet on the target. Techniques and
tactics are-the actions or strategies which
the shooter applies to accommodate or
compensate for the effects of conditions.
My approach to coping with conditions is
divided into three phases: 1) Shooting skills

‘and equipment; 2) Evaluating conditions

and 3) Technigues and tactics.

It all begins with fundamental shooting
skills and accurate equipment, that is the
foundation. Yoii can’t learn to shoot a good
score or tight group in difficult conditions
until you have the ability to shoot a good
group cr score in ideal conditions.

An accurate rifie and ammunition elimi-
nates some windage error by itself. Veteran
fong range highpower rifle shooters say,
good rifle is worth a half minute of wund '
The rifle 1 used in setting the benchrest
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them for wide shots when those shots are

record was the finest shooting rifle | had
ever fired. That rifle may actually have been

one of several fifles which were capable of

breaking the record but the important point
is. that you can't shoot a record in wind
unless you have a rifle that can do it in ideal
conditions.

Similarly, a shooter must have. good
shooting skills. In my bench rest experi-
ence, | repeated the things [ learned in
bullseye target shooting. When 1 applied
uniform shoulder, cheek and hand pres-
sure; concentrated on getting a clean,
smooth, consistent trigger release and
allowed the rifle to recoil uniformly after
every shot, | could get the rifie to perform
to its poiential. Many shooters have diffi-
culty with conditions because they blame

really due to shooting errors. To become
skilled at coping with conditions, a shooter
must first acquire good equipment; leam
how to. make .good ammunition and do
enough shooting in ideal conditions to- fully
master the fundamental skills of firing
accurate shots. Only then is the shooter
ready to take on the cha!lenge of mastering
conditions.

The second phase in coping with
conditions is evaluating conditions. You
need to be able to recognize conditions and
know how much those: condition changes
will affect the strike of the Builiet before you
can devise and apply strategles for-coping
with those changes.

Two condition -variables, temperature
and light can be dealt with quickly when
conditions are considered from a practical

point' of view. Temperature changes do

change the strike of the bullet but range
temperatures are never likely to change so
dramatically as to shift. the strike of the
bullet during the time it takes to fire a single
group. The oniy major effect of temperature
to be dealt with in shooting is the effect of
leaving a cartridge.in the chamber for an
extended period of time while waiting for the
wind tc return to a preselected condition.

Light can change during the firing of a

single group; but it is very simple to eva-
luate. Either the sun is out or itis diminished
by cloud cover. With iron sights light
changes sometimes cause zero changes,
but that ordinarily does not happen with
scope sights. A few sighters can verify
whether light changes need to be con-
sidered. :
- The evaluation of mirage is more com-

plicated and significant. The only effective -

way to see mirage is with a telescope and
since the telescope used on the rifle must
he focused on the target to avoid parallax
errors, the use of a separate spotting
telescope focused at a closer distance is
required. In outdoor position rifle shooting,

particularly on ranges where good wind-
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flags are not provided, the spotting scope
is located as close to the non-aiming eye as
possible so that mirage can be checked just
before and just after firing a shot. _
There are pitfalls in reading mirage, The
telescope can only be. focused at one
distance so mirage at other points on the
range cannot effectively be evaluated. The
shooter has to. decide where the visible
mirage telis the most accurate story about
how the wind is moving the buflet. A good
starting point is to. focus half-way to the
target as the wind closer to the shooteris
usually more important. The ideal focal
point will vary with different ranges.
Mirage is often difficult to see; especially
at shorter ranges, and you may have to use
mirage wherever it can be seen, such as in

‘front of a number board below the targets.

Mirage driven by winds above 1214 mph

. isthe same irregardless of wind velocity and

is not going te provide useful information.

Mirage changes den’'t always coincide

exactly with wind. The mirage at the Na-
tiona)] Matches at Camp Petry, Ohio is
notorious. for not. changing until after the
wind has changed.

Learning to read- or evaluate mlrage
requires practice. Some of my most

important practice sessions have been

days when | fired shots without-wind ad-
justments, trying o correlate the strike of
the bullet with mirage and wind changes.

Animportant argument regarding mirage
is whether it is simply a useful tool for
reading wind or whether mirage itself has
an effect on the strike of the bullet in-
dependent of the effect of wind. Most
shooters and shocting books state that
mirage displaces the target image in the
direction it is moving. While -emphasizing
that 1 am a shooter, not a scientist, | have
concluded that this seidom happens in
practice.

Particularly at longer ranges, mirage may
cause the bull to dance around to the point

Continued on next page
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JACKETS
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Davidson V Type Barrel Vise......... 3585
Bruno Rear Entry. Wrench {state actio .. 2785
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Triggers: - Canjar LP - $86.95. .. ... .. Hart 2 oz. 84.95
McMillan Fiberglass Stock LV, HV Hunter .. . 10485
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Uncle Mike's Scope Caps . ................... 8.55

H
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Wiison Neck Size Die, Less Bushing .......... 2595
Wilson Bushing - Reversible ................. 5,95
-Wilson Case Trimimer ..................c..- 119.85
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Bruno Bore Guide w/0" ring - )
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Hall, Wichita (state caliber). ., ...... ... .. 1495
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Cotton Flanne! Paiches 22 cal. perM 6.15
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Handle for Neck Tumer .................... .. 830
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Hart Primet Pocket Depth Reamer. ... ..... .. . 980
Jones Micro Powder Measure .., ............. 179.95
Lyman/Culver Powder Measise .. ... e 129.95
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Lee Shell Holder . "

Sinclair Powder Measwe
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Sinciair Neck Turner 2 calibers ..
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" COPING WITH CONDITIONS

Continued from page 9

‘where achieving a é_:on‘sistent aiming point

is nearly impossible, but it does not ordi-
narily, produce a consistent or measurable
displacement.of the aiming point. In spite of
all its shimmering and dancing, the average
positioh of the aiming point almost always
remains in place.* For practical purposes,
then, the shooter is not concerned with
mirage except as a very excellent wind
indicatdr in many types of wind conditions

‘on some ranges.

Wind itself is by far the most important
condition to evaluate. One of our most
successfut smallbore rifle prong shooters
used to say, “‘the wind talks tome” Durlng

First Chonce

Competntwe
Shooters

DGA Single Shot Actions
for HV Benchrest, Silhouette and super accu-
rate varmint/small game rifies ' 3 1b.

"DGA/BP Single Shot Actions -
for LV and SP benchrest rifles, and Silhouette
‘pistels 2 1b. 4 oz..

DGA/BP-S Single Shot Actions

as above, but sven shorter and lighter
1. 150z

'TRIGGER

The fully adjustable Shilen Competition Trlgger
is specified by shooters who insist upon trou-
ble-free and tonsistent performance. Equafly
important, the Shilen Competition Trigger is
recommended by the craftsman who Build win-
ners. Itis competitively priced — and readity
avaifable from factory jnventory!

BARRELS

Shilen Select Match Grade barrels enjoy a
world-wide reputation for quality. As a result
they are the first choiee of some of the most
successful competitive shooters in the world.

Caliber Available Twists
22 14 1nd 15*

mm 12, 13* and 14
.30 12 and 14

EMPDHTANT NO. SELECT MATCH GRADE BARREL
LEAYES DUR FACTORY UNTIL IT
HAS ED SHILEN'S PERSONAL OK.

Information on Shilen Rifles products for compentwe
shooters.is available, no charge; Specify **Competi-
tion Data Sheet"when you call or write.

my firing of the bench rest world record, 1™~

was able to rhake numerous’ successful
changes in. my aiming point as a result of
wind changes. ! read in the flags on the
range, without going back to the sighter to
check those changes. A successful shooter
must be able t6 identify specific wind

‘conditions when they récur and to translate

changes in wind direction or velocity into
specific sight adjustments or aiming point
changes on the target. '

The best place to start in learning to read

. wind is to acquire a specific knowledge of

wind effects. You need to know how far
winds of different velocities and directions
will move the strike of your bullet. At
Wapwaliopen, | had to use sighters to do
this, but a better way to begin is to prepare
wind deflection charts for your specificload,
using information which can be found in the
Sierra Reloading Manual or other publi-
cations. The idea is not to have this chart
available t¢ consult before every shot, but
fo use it 'as an aid in developing a more

precise mental picture of the impact shifts .

you are [likely to encounter with different
wind changes.

" Remerbet that wind direction changes
do not change bullet deflection in direct
proportion to the amount of direction
change. Changes ciosest to 12 and six
o’clock have a proportionately greater ef-

~ fect. A practical guide is given in the table

below. ,

VALUE OF WIND DIRECTION
CHANGES **

Wind Angle . Value
12 & 6 o'clock : None

A parallel step in this process is to learn
to gstimate wind velocity: A good shooter
should be able to accurately determine wind
velocities to within 1 or 2 miles an hour up
to velocities of about 15 miles an hour. By
being able to do this, and by having a
knowiadge of wind deflections for your foad,
it is much easier to decide how mtich to
change a sight or holding point to com-
pensate for a wind change.

The estimation of wind velocity is a -

matter of reading or interpreting wind in-
dicators available on the range. In the order
of priority, they are 1) flags, 2) the feel of
the wind on the shootér's bady; 3) mirage
and 4} any other indicators available such
s dust, leaves or grass.

Flags are the best and most rellable way
to read wind if the range has enough flags

in the rlght places. The Council Cup Range

was an excelient example of a range ad-
equately equippéd with flags. There were
multiple rows of flags located so that every
shootercould easily keep 4 or 5flags in view
at all times. Ranges where just one or two
flags can-be watched are generafly not
adequate.’

The correct way to-use flags is to-watch
as many flags as possible. Try to develop
a feel for the overall wind pattern on the
range. A beginning shooter may not be able
to effectively use more than a couple of
flags, but through practice you should
attempt to broaden your awareness to see
asmadny flags as possible as a total picture.
Watch only the flags on the tipwind side of
the range with your greatest concentration
on the flags closest to you. Reading range
flags should work fike the exposure meter
on amodern camera that gives the greatest.

weightto the light in the centerof the image. -

in this case, the flags closest to the shooter
on the upwind side of the wind are given the
greatest weight.

The feeling of the wind on the shooter’s
boedy is important because wind on the first
25 percent of the: range ordinarily has the
greatest effect on the builet. Many times
when the wind begins to change in velocity
it dan be felt by the shooter before it will
show up in either the flags or the mirage.
The wind propellers now popular with
smallbore prone shooters have become an
important aid to reading wind on the line.

Continued on page 12

* For a discussion of this see Creighton
Audette’s Comments on mirage pages
46-48, in the 1980 editicn of Highpower

All Shilen products and services are descrived and 12:30, 5:30, 6:30, 11:30  1/4 value Match Rifle Shooting, published by the
explingd in out 16 page catelop, avalabi for $2.00. 1:00, 5:00, 7:00, 11:00 12 value National Rifle Association.
SHILEN RIFLES INC 1:30, 4:30, 7:30, 10:30 ° 7/10 value
- 2:00, 4:00, 8:00, 10:00 7/8 value :
205 Metro Pa(gi‘%lvadg 5%‘1';3' Texas 75119 2:30, 3:30, 8:30, 9:30  Full value ** From Compelitive Rifle Shooiing, by
o new offérings) - 3:00, 9:00 Full value James Sweet
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HART
Product
of the Month

NEWLY RE-DESIGNED
FLASH HOLE DEBURRING
TOOL

Now made from 416 stainless

steel, handle and shank. High

speed tool bit is the deburring
cutter.

size for PPC

Regular - $10.25
Special - $ 9.50.
(July 15 - August 15 onily)

BENCHREST GUN WORK
. OUR SPECIALTY

Hart Actions - 4 styles’
Action Cleaning Tube
Benchrest Pedestals
Neck Turning Tool
‘I Flash Hole Deburring Tool
Primer Pocket Cleaner
Primer Sealer -
Hart Benchrest Bulléts .
Custom made in .224 cal. 52 Gr. BT
© Bmm cal. 62 Gr. BT
’ 6mm cal, 70. Gr. BT
Hemmntun 4QXB and 40XB-BR Target Rifles
Siefra Bullets
Nosler Bullets
Federal Match Primers
Reminglon Match Primers
Federal Match Cases — cal. .222 and .308
PPC Cases Available
J. Dewey Ramrods
Bonanza Products
MTM Products
Lyman Products }
Brass Core Wire Brushes, Rifie and Pistol
Leupold Scopes

" WE HANDLE BENCHREST
© SUPPLIES AND EQUIPMENT
" OF PROVEN QUALITY.

NEW — L.E. Wilson Praducts
We are now handling the Wilson Products.
* Listing in our 1984 catalog.

’ FREE CATALOG
Mailed catalogs - send $1.00 for postage

Dealers' inquiries Welcome —- Send certified copy
of Federal Firgarms License
for dealér prices.

ROBERT W. HART
and SON, INC.

‘401 MONTGOMERY ST.
MESCOPECK, PENNSYLVANIA 18635

- {717) 752-3655

‘Specify standard size, or small |~ doping took
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COPING WITH CONDITIONS

Continued from page 10

The use of mirage as a wind indicator

depends on the range. The Council Cup .

Range had a good set of flags so | preferred
to use them. On ranges without flags or with
improperly placed flags, mirage is often the

‘best wind indicator available. Leaming to

read mirage is a matter of practice, but after
awhile a shooter can learn to differentiate
between the different mirage movements
and the wind velocities they indicate.
Mirage can also provide, within fimits, in-
formation of direction changes, but since
they are so critical it is best to have some
additional means of checking direction
when mirage is being used as the primary

The use ¢f other wind |nd|cators such as
dust, trees and grass is chancy and usually
depends on a special feature being present
on 4 particular range. Nevertheless, they

can't be overiooked hecatse I've been in

too many matches where the winner says
all e did was watch a blade of grass in front

of his target or some other unique range

feature. | have seen ranges where dust

‘behind the target (when the wind is coming

towards the shooter) or a tall blade of grass
will provide a very reliable. indicator.
Sometimes the socunds which trees around

- the range make when the wind is changing
provide an early warning of a change. The

trees at the Wapwallopen range gave me
excellent information about wind changes
that were brewing. One of the best of these
occasional wind gauges is rain. Its angle of

fall is an especially accurate indicator when

it is available.
In summation, the basic rules for eval

_ uatmg wind are:
1. Give preference to flags if adequate

flags are available.
2. Read the wind on the side where the
wind is coming from.

MATCO

Precision Cut
Rifled Barrels

14 thru 577 Calibers

R.G. SHERER
TIM BOLINGER
DAVE CHENOWETH

MATCO, INC.

Box #349, 126 E. Main 5t
No. Manchester, Indiana 46962

Phone (219] 982-8282

3. Give preference to the Wif?fi indicators
closest to the shooter.

4. Develop as wide an awareness of wind
indicators as posslble so as to get a
total picture of the wind. ¢

5. Pay careful attention to direction
changes, especially those closest to12
and six o'clock.

Being able to evaluate wind and other
conditions is still not sufficient to produce
good shooting results in those conditions.
This is where the third phase of coping with
conditions, techniques and tactics, come
into play. The shooter must be able to
accommodate of compensate for the
condition changes as they are identified and
evaiudted.

The first step in condition shocting tactics
i ave a game plan or strategy. This

different techniques for dealing with wind
changes and | will it them in priority order:
1) Pick a specific condition and shoot only

when that condition prevajts 2) estimate -

wind changes and change the sight -or
aiming point to compensate for the es-
timated changes and 3) foliow the last shot,
using it to determine holdover on the next
shot. ‘
The strategy or selection of the correct
wind doping technique depends on the wind
change pattern which prevais on that

~ particular day. During my benchrest record

aggregate, | noticed betore thé match and
during my warmup group how the wind was
gradually changing. There did not seem to
be a prevailing condition. This dictated a
shooting strategy of changing my aiming
point to compensate for the changes as
they occurred.

My favorite strategy in most international
competitions was to pick a spegcific
condition and then to shoot only when that
conditioft occured. This is normally the best
strategy if there is a common or “median”

. condition prevailing most of the time. Or if

you have sufficient time to wait out
changes.

The strategy of following the last shotis

generally a strategy of last resort. It works
well if the changes are gradual and if the
shooter can machine gun the shots
downrange. | can’'t shoot that fast and
sustain my performance and besides, wind

“from the fact thaf there are three -

changes ofi most days are frequently very

abrupt. If your technique does not allow you
10 maintain an awareness of the wind, it's

‘ikely that you will be caught by such a

change.

WANTED

40-X ACTIONS, STOCKS,
and RIFLES.
 Bob. Pease
POB 767, New Braunfels, TX 78131.
AC 512 625-1342 afternoons
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One of the most important things to do
in getting ready to shoot is to spend some
time before the match observing what the
wind is doing in order to work out a game
plan. You should know before you start
which wind doping technique or strategy
you are going to use. If you spend the first
two or three shots trying different techni-
ques.a good poor group is the likely resuit.

An important tec_hmqu_e for s_hootln_g in
* the wind is to develop your ability to use the
non-aiming eye. to maintain an awarengass
of wind conditions while the shot is being
fired. | spent a couple of years training
myself to maintain a subconscious aware-
ness of wind conditions with my non-aiming
eye so that if a wind change began to occur

a signal would.immediately.register.for me.._._.

to stop squeezing the trigger. If you are
using the correct wind indicators, this
technique makes it almost impossible to get
caught by a change. This proved to be one
of my most valuable condition techniques at
Wapwallopen. .

Another condition techn:que relates to
the proper use of sighters, Most shooters
tend to use sighters as a substitute for wind
estimation ability — anytime they arem't
sure of a change they go back to the sighter.
The probiem with this is that the wind is just
as likely to change while going from the
sighter to a'record bull-as it is between two
record shots. Nevertheless, when you
aren't sure of a condition, sighters shiould
be used.

The most effective use of sighters is to -

determine exactly how much the wind is
changing. If sighters are used to confirm or
adjust a game plan or wind deflection
estimates which have previously been
developed, they can be extremely valuable.
Successful wind doping on bullseye
targets requires paying special attention to
keeping the zero or point of impact in the
center of the target. That's not as easy or
simple as it sounds. itis often difficult to tell
where the center of a one, two or three shot
group is, but it's importarit because a
well-zeroed rifle can still catch a ten at three
oh a shot that would be a nine at four if the
zero were really a quarter minute low.

Mirage shields for ‘
$11.00

- target scopes
.17 Caliber loading data _
book - $12.00

(add $2.00 shipping on each of above)

17 Caliber shooting
supplies catalog

SAUNDERS GUN &
MACHINE SHOP
145 Delhi. Road, Manchester, lowa 52057

$1.00

PRECISEON SHOOTING — JULY, 1985

The zero or point of impact of a rifle is
dynamic rather than fixed — even in the
best rifles, it may shift slightly as shooting
progresses, in shooting my benchrest re-
cord, | was able to take advantage of the
fact that the group consistently formed
below the first shots so | changed. my
holding point not only horizontally for wind,
but also vertically for zero changes.

-Making elevation changes to keep the

‘group centered or, in the Gase of benchrest

shooting, to keep the point of impact
centeréd in the group, leads to conside-
ration of anocther factor that produces

_ vertical changes. Wind deflection does not

always occur in perfectly horizontal
directions. The standard wind pattern for

o’clock. Centerfire bullets normally have a
ning ¢'clock to three ¢'clock pattem, but
wind effects on soine rangés may add a
vertical component to that pattern. The
best solution is to keep careful records on
gach of the ranges where you shoot o, if
you haven't been there before, to ask lots

of questions. You won't ordinarily be lucky.

enough to discover these kinds of patterns
in your sighters. -

If there is a “safe” strategy in wind
shooting, it is to keep the group or point of
impact adjusted to coincide with the median

wind condition. | have seen several winning

600 yard highpawer scores fired in really
diffictlt winds where the shooter said
afterward, “‘I didn’t change my sights aclick
for wind”. Those shooters have success-
fully zeroed on the median condition and
were lucky encugh to aveid any big wind

22 rimfire _buliets._is..ten._oclock _to_ four .

“and his greatest friends’’.

variations because they successflily
played the percentages. -

And just to prove. that shooting in wmd
is often more of an art than a sciendk,
another frequently used strategy is to
determine that a pick-up or let-off is more
likely and then to keep the shots on the
opposite side of the bull or group. This is
another vatiation of playing the percent-

" ages where | have often accepted left or

right tens without correcting my zero to the
center to avoid a probable pick-up or let-off.

Good wind shooting technique requires
thatyou always place the highest priority on
firing a quality shot. Never sacrifice
maintaining a consistenit hold and smooth
trigger release in order to rush a shot to beat

.awind condition. It is more productivetobe
" patient, wait dntil your condition is

reestablished and take the timé to correctly
fire the shot. No amount of wind doping skill
is ever going to make up for the poor
execution of shooting skills. ’

A final consideration in coping with
conditions has to do with aftitude or psy-

" chology. Many shooters greet windy

conditions with resignation. **‘Why did we

have to be unlucky and get a lousy day like
this.”" The truth is that wind doping is a skill
which can be leared, trained and refined
just as any other shooting skill can be
developed. Warren Page in his book, The
Accurate Rifie, called wind and mirdge “at
once the precision shooter’s worst enemies
Shooters who
view the challenges of coping with condi-
tions as skills to be leamed will find that
difficult conditions are their greatest friends.

_WICHIT 'S

SUPERIOR

THE WICHITA MINI-ACTION

pertect for the 10V, pound classes

« Receiver 1.375” in dia. - 5.5” long
« She!l holder bolt face
110 13 oz.

$240,00 Plus Shipping

BENCHREST ACTlONs\

Both actions finished in white. Boits feature 3 locking lug-design, Suitable for Canjar or
Remington triggers. Barréel thread size 17 16 NF - 3 X 1" deep.

THE WICHITA WBR 1375

» Receiver 1.375” in dia.—8.5" long
+ Steel Extractor .
+ 2 b 10 oz
« Opposite-side ports avaiiabie in right
hand or left hand model 1375's,
" Priced Extra

$350.00 Plus Shipping

Precision Rifle Rest
Cast iron and steel. .. 11

DEPT. PS P.C. BOX 11371

. $79.95 1o

WICHITA ARMS, INC.

WICHITA, KANSAS 67211

For more information, see your
iacal dealer, or write Wichita -

PHONE (316) 265-0661
13
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B;e.gi;rming In Standing,

Making the Position Better

The beginning shooter who has
just started to get the feel of the
standing position and who has
reached the point where he can
keep all of his shots in the scoring
rings has reached the stage where
he can master specific techniques
which will perfect and improve the
position. The mastering of each of
these’technigues is important in the
development of a successful stan-
ding position competitor.

Atthough this article is intended

__primarily for the beginning shooter

who has received only the -first
stages of standing position in-
struction, it might alse have some
practical usefulness for ex-
perienced shooters who have not

had the benefit of instruction which:

covers the latest standing position
techniques. ;

Every shooter who wants to
become a successful standing
shooter should first master the
basic checkpoints of the position
and the basic techniques of
shooting in the standing position,
for it is upon these that the entire
position is built. These were all
covered in my Precision Shooting
column last month.

Before going any further with the.
techniques considéred here, each
shooter should check to maké sure
that his feet are approximately
shoulder-width apart and pointed
ninety degrees away from the

target, that his knees are straight, -

that his left arm is resting on his left
side, that his left wrist is straight,

MEW 100-ROUND SHOTSHELL CASE |
WITH TWO 12-16 or 20 GAUGE TRAYS
FOR SKEET! TRAP! DUCK HUNTERS!

The idenl poriable organizer e
for shotgunners. Precision.

ABS-Plastic nearly .
indestructible.

TRAYS ALSO
AVAILABLE
FOR HAND-
LOADING,
STORAGE.

aF kadiag . :
dealers. 100% . Write #

N nie forl
made in USA. caraf_agi

NETM MOLDED PRODUCTS CO. 5680 Wehster, Dayton, 0. 45414

and that he is holding the rifle
corfectly with his right hand and
shoulder!

He should also make sure that
every time he fires a shot, he ac-
cepts his wobble area, carefully
centers his hold on the bull, at-
tempts to concentraté as strongly
as possible on making that hold

" smaller, that he is not releasing the

shot too soon or too late, and that
his trigger release is an easy semi-
conscious action which usually sur-
prises him when_it is completed.

Once these beginning position
checkpoints and techniques are
mastered and the shooter has
reached the point where he can
keep all of his shots in the scoring
rings, then he should begin to pay
more careful attention to the details
of the standing position, for these
details are the summation of what
we understand today are the fun-
damentals of the best standing
positions.
Body Twist

One of the first details a new
shooter becomes aware of is.the
twist which he must make in his
body in order to keep his feet poin-
ted ninety degrees away from the
target while pointing his rifle at the
target. it is really impossible not to
twist the body in standing, but the
important difference is in how the
body is twisted. This. twist must be
made in the upper part of the
shooter's body and not with his
legs. The body twist is correct if the
hips are parallel to the direction of
fire and not turned as the rifle is
brought down into position on the

target.

Back Bend 7

Another exftremely important
detail is learning to bend the back
to the rear and to the left, or away
from the extended muzzle weight of
the rifle. One of the most sérious
mistakes a shooter can make in
standing is trying to stand up
straight instead of bending back
away from-the rifle. The purpose of
this ‘back bend is -to counter-
balance the weight of the rifle as
well as to tighten up the back and
make it more stable. If this is not
done the muscles of the back must
hold the weight of the rifle up, but if
the shooter bends back away from

the rifle, then no muscle effort is
necessary in order to hold the rifle
up. As a general rule, a heavier rifle
or a lighter shopter require greatet
back bend.
Left Hand Position

Once the back bend is mastered,
the shooter can begin to pay more
careful attention to the way he uses
his left hand to support the rifle.
Initially alf that was necessary was
to keep the wrist straight and the
hand in a natural position. Now this
hand position can be changéd in
order to get the rifle more ac-
curately pointed at the center of the
target. The purpose of using dif-
ferent hand positions is not to find
the most comfortable hand position, ™
but to find the hand position which
gives the rifle the correct elevation
on the target for that particular
shooter’'s body build. Different hand
positions raise and lower the rifle.
Sefting the riflte on 'the fist, for
example, keeps the rifle relatively -
low, while setting the rifle up on the

“knuckles and thumb makes it much

higher. Select a hand position
which gives the rifle the correct
elevation- on- the target after the
body is bent back far enough to
elminaté any lifting strain on the
musties of the back.
Left Arm Relaxation _

A fourth detail to be rnoted in
buitding an ideal standing position
is whether the left arm and shoulder

are truly relaxed. This is the only

part of the body whith must be
relaxed completely in the standing
position. If any muscle effort at all
is being used to held up the rifle,
then a mistake is being made, and
the muscles in that arm should be
relaxed completely. If, when it is
relaxed, the rifle subsequently
drops below the target, then a
higher left hand position must be
found so that the rifle can be poin-
ted at the target with the arm
relaxed.
Building a Single Rifle-Body Unit
The right arm also plays a role in
building a good standing position.”
For the beginner, &!! that was
necessary was to get a good, firm
grip on the pistol grip and then pull
the rifle back into the shoulder. Af-
ter becoming more accustomed to
the standing position, it is possible

- to sensé how the rifle can be made

an integral part of the upper body
by pulling it into the shoulder with
the right arm. This right arm can be
helped in welding the rifle to the
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body if the elbow is held out
horizontally and not allowed to
drop.
Movement Conirol

Learning to control the
movements of the body in a stan-
ding position means learning to use
the legs and feet in exercising this

control. The beginner is taught only -

to keep his knees straight. After he
has some experience with the
"position he learns that by keeping
maderaie muscle tension in his
legs, that this tension will help him
prevent his body from moving back
and forth.

Balance

Another detail to be perfected in

building the standing position is
weight distribution and balance.
Body weight should be distributed
equally between both feét. The
balance of the body as the shooter
gets into position should be shifted
slightly forward so that a. little bit
-more weight is on the balls of the
‘feet. as opposed to being
predominately on the heels of the
feet.
Position Orientation

A final detail in working out a
good standing position is the orien-
tation of the position as it is deter-
mined by the location of the feet.
Many tall, thin shooters will find
that a position where both feet are
pointed ninety degrees away from

the target causes the rifle to point .

naturally to the left of the target.
Eor them, the orientation of the rifle
_can be improved by pulling the
right foot back slightly in order to
move the rifle back onto the target.
Heavier shooters, in contrast, often
find that they must point their feet a
little bit more towards the target.
Many shooters also find they can
improve their position by pomtmg
the left foot slightly towards the
target while the right foot remains
pointed ninety degrees away from
the target. Building a good stan-
ding position means, first of ali,
mastering the basic checkpomts of
the position as well as the fun-
damental techniques of shooting
standing. After those beginning
lessons comes the step by step suc-
cession of going through each of
the additional details for perfecting
the position described here until
each of them is mastered. At that
point the mechanical position is
about as good as it can get: All that
lacks then is lots and lots of prac-
tice.

5800 East Jeweill Avenue, Dept.

Larry Davis, Redfield Engineering Manager,
presents Herb Hollister with Serial #1 of
the new RM 5400 target scope.

Looking for a 6400,
.000 groupora
600 yard gopher?

Try Redfield’s New RM €400 Target Scope

To a smallbore shooter, 8400 is the magic number. To a
benichrester it is five shots that do not increase the size of
the first hole. To a varminter, it is calling & 600-yard shot.

The Redfield RM 6400 is a lightweight, réceiver-mountéd
target/ benchrest /varmint scope of exceptional clarity,
and offers 25% more field of view than the 3200. The re-
ceiver mounting eliminates differential vibrations between
receiver and barrel. The light welght meets the weight
limitations of most benchrest classes and is compact
enough to carry while varmint huntmg :

Three different Redfield mounting systems are also
available to cover most standard sporting and compe-

- tition rifies. Refer 10 your 1974 Redfield catalog for the

mountlng system of your choice.
Herb Hollister has Serial Number 1 to try for his 6400
score. What would you like to have Serial Number 2 for?

An Outdoor Sports Company

BPS 54, 'Denver, Colorado, 80222.



SEPARATE SCOPE FOR MIRAGE

Has anyone tried a target scope
on-a spotting scope stand to check
on mirage or other conditions? |
thought that a target scope, iden-

tical to the one on my rifle, mounted

on a solid stand, and with the
crosswire -.centered on the aiming
point, would provide a reference
check on c¢hanging
ditions, etc. This could be used to
vary the aiming point of the rifle.
' Mr. T. Good
11286 Harrison

Livonia, Michigan 48150

Yes, a few shooters have used
the system of setting up a scope
with cross hair to judge mirage
~conditions. Many small bore
shooters use a regular spotting
scope . focused on the prevailing
mirage for doping. There are quite
a few active in the bench rest game
who have previously shot small
bore.

It is surprising that this system is
not used more. When the mirage is
running heavy and changeable, it
should be a valuable aid.

M. H.w.

MATCH CASES

Yesterday was the final shoot of

the 1974 Sno-Ball league; and,
keeping records per your ad-
monition | know that my .222 40-x
barrel has 3210 rounds through it.

light con-

M.H. Walker
Technical Editor
R.D. 1, Warren Road
Mohawk, N.Y. 13407

—-Question:..Ought _l._.NOW. have _the

barrel cut off and a new chamber
made. — or shall | just keep on

shooting until accuracy does de-

teriorate. As of now the gun is

“still shooting better than I'm able to

shoot it. Although I am working

“hard at learning to read conditions.

Also, at the shoot yesterday I
again noticed a few shooters with a
small batch of cases that they
reloaded for each relay. None of
them couid give a satisfactory or

" reasonable reason. Which brings -

up the question of what constitutes

“‘match grade cases’ we note
referred to by writers like Mr.
Warren Page in his boock — and

others.

It would seem to me that cases
which are: Neck turned or reamed
for uniformity, Checked for flash
hole uniformity, Trimmed to uniform
length and tastly matched for
weight or capacity ought to suffice.
I should be pleased to have your
learned comments on this so that |
might be assured | am doing what |
can in this area or know what more
might be done to assemble a batch
of “match ¢cases.”

Again my real thanks for any help
you can give.

Mr. R. O. Whitaker
Sojourns International,
inc.

161-10 Jamaica Avenue

Jamaica, N.Y. 11432

PRECISION STAYNLESS STEEL MATCH TARGET BARRELS

Blanks in calibers 224, mm, 6.5 mm, mm and 25 and .30 calibers available.

clso .22 rim fire blanks.
For prices and particulars, write:

Hart Rifle Barrels, Inc.

LaFayette, New York 13084, B.D. #2

Telephone Tully, N. Y. Area 315 NX 6-5624 -

" that they will shoot well.

Do not replace. your..222 barrel

until you are sure it is not
producing resulis equal to your
shooting ability. We have a few
reperts of .222 barrels going to 6000
to 7000 rounds,

The selection of cases has not.
been worked out scientifically. The
selection of a few cases for match
work generally has a psycological
effect ‘which can easaly help the
shooter,

My own, and many others ex-
perience indicates that selecting
the .222 or the 6x47 by weight is
useless.

Practically, neck wall variation is
probably the best indicator of case
quality. If you have a lot of cases
with less. than .002" neck wall
variation, the chances are excellent
Many’
shooters select their cases at the
match by using the -ones which
produce the best results. This is

probably also psycological.

The turning of case necks to
provide a uniform wall and a
uniform tension on the bullet is of
value. Nevertheless, cases which
have a large neck wall variation,
say up to .004" or .005"” before tur--
ning, will not be equal to those
which have less variation to start
with.

Flash hele uniformity and primer
pocket depth uniformity are
probably of some importance, but it
has not been proven.

M. H. w.

A BETTER SCOPE MOUNT FOR
TARGET OR VARMINT

2 Onie piece light weighl mounl desigaed lor the Red-

field 3200 or Unertl Posa Mouni bu! can be
od with Ihe Lyman AA or any scop
BRIDGE wiln internal adjustment. Fils short

MOUNT Remingtan or 40XB series ac-
COMPANY . 5 i 250
P.O.Box 3344 * nauumgp:;isagg
Lubbock, Texas 79410

pand
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- -Recently-|--was looking-through —-

one of my old shooting diaries writ-
ten when | was still active in com-
petition and rediscovered how

~ much difference detailed technical
preparations make in the scores
any one shooter can fire.

| was reminded of this when |
read my account of an early séason
match in which half of the points |
lost were not lost because of a bad
hold or poor trigger control, the two
basic fundamentals we usually look
to, but rather, because my lack of
technical preparation resulted in
numerous minor mistakes,

-An analogy which might serve to
make the point.is the football player
who obviously has the physical
ability, speed and strength to be a
star player, but who still' spends
hours each week studying films,
learning the moves of his op-
ponents, and making his own
detailed technical preparations
which are necessary for him to ac-
tually play like a star,

The same holds true for the com-

petitive rifle shooter. The basic
shooting abilities, holding the rifle
steady and a good trigger contrel
technique are undoubtedly the most
important skills which a competitive
shooter must master. But by them-
selves,

" ability to hold a rifle steady and pull
the ftrigger correctly must be
augmented by a whole series of
minor technical skills which are
needed to make that good hold and
trigger control really produce high
sCores. :
The need for technical
preparation is most noticeably early
in the shooting season or ‘after a
iong training break. Quite often the
hold will still be quite good and en-
6 .

they are not enough to-
produce a winning marksman. The .

The Rifleman’s Corner -

by Gary L. Anderson

R.R. 2

Axtell, Mebraska 68924

“TECHNICAL PREPARATION
IS THE KEY”

tirely -adequate-for-producing-good ------

scores. Surprisingly, the trigger
control is often also relatively
smooth and well coordinated, but to
the disappointment of many
shooters, they find that in spite of
their good hold and trigger control,
they simply are not able to produce
the scores which they feel they
should. Aside from the experience
of the unprepared early. season
marksman, the other dramatic need
for paying careful attention to the

details of technical preparation is

when a shooter has developed an
outstanding hold, buf still cannot
fire consistently good scores, Tco
often, these shooters think all they
have to do is to be able to hold and

pull ‘the trigger, when in reality,

they will never become winners un-

il they master all the minor details,

toa. .
The training program which any

7' shooter goes through thus needs o

be pointed to more then merely im-

" proving holding ability and trigger

control techniques. it also must

- focus on working out each of the
technical details that are pari of

firing the shot.. Each of these taken
alone may be worth only one or two
points in a 120 shot competition,
and yet a number of these details
taken together can make the dif-
ference between an average score
and a winning score. These
technical details may not make
much difference by themselves, but
when they are added up, they are
what truly makes the champion
shooter. .
Without attempting to make any
kind of exhaustive survey of the
various items of technical
preparation, | would like .to point
out some of the specific areas of

technical preparation on which

-preparation which all

competitive rifle shooters should
concentrate in order to make them-
selves mindful of the roll which this -
kind-of detailed greparation plays.
Many of the technical preparation
details focus on the shooter's

~ equipment. To begin, the rifle must

be performing as well as possible. It
takes a lot of shooting to determine
whether the rifle is properly bed-
ded, whether the right lot of am-
munition has beeén selected, and
whether the rifle and ammunition
perform well in actual shooting
conditions.

The adjustment of the many ac-
cessories on modern target rifles
are also important aspecis of
technical preparation which cannot
be worked out simply by picking up
the. rifle and going to the range
once or twice. These are things
which take a lot of time, a lot of
thought and several minute ad-
justments before they are correctly
worked out. They include deter-
mining the correct amount -of cant
for each position, the precise ad-
justment of each of the shooting

- accessories and the heighth of the

sights and cheekpiece.
Many times it is necessary to use
a rifle extensively before the

- shooter is assured it will function

reliably. Triggers, for example,
have a way of working well for a
while, but then functional faults of-
ten appear “which need to be
corrected.

Ancther phase of technical
training
programs must be designed to im-
prove are the technigues of firing
the shot in addition to simply
holding the rifle still and releasing
the trigger., Many of these _tech-

PRECISION SHOOTING — IANUARY, 1974



niqués relate fo the perfection
of concentration. In order to have a
good hold, it is necessary to be
able - to concentrate fully on that
hold. In order to have good trigger
control, it is necessary, once again,
to focus concentration on ceriain
aspects of the firing of a shot. The

" perfection of this concentration

- sequence is an extremely important
detail in" any shocter's technical
preparation.

The technique of working on a
shot in order to make it as good as
possible must be develaped
through training. The slow shooter,

for example, must develop the kind

..of patience necessary to wait for _
his hold or his release to come.
This patience can only be
developed as confidence in the
hold quality is learned. The fast
shooter, on the other hand, needs
lengthy training time to
develop his timing.

There are other aspects of
technical preparation which the
shooter needs to pay attention to in
order to actually reach his poten-
tial, ‘Sometimes a shooter who is

not technically prepared will find
himself not reacting correctly to his
sight picture. Sometimes he will

find himseif holding too long or not
being ready when his good hold
does come. Sometimes he will find
he has not yet developed a feel for
his hold or an ability to sense how
and when hold movemenis will oc-
cur. Sometimes it is simply a matter

of disciplining himself to perfectly -

center his hold each time and not to
be satisfied with a release unless it
is made on a centered hold.

A final phase of technical
preparation concerns those things
that occur in the firing of a com-
petitive course of fire. These are of-
ten called shooting tactics. They in-

clude such things as paying careful

attention to the centering of
groups. Many timés points are lost
‘not because the hold is bad enough
‘to put a shot out, but rather
because the group itself was not
perfectly centered.

Sometimes points are lost
because a shooter has not settled
himself down for the first of second
shot in the ‘prohe or kneeling
position or because he has not lear-

ned to perfectly center his point of

aim hefore he starts for record.

Sometimes the shooter will find
he cannot perform well because he
has not learned the range or has
PRECISION SHOOTING — JANLJARY, 1974

really '

-

not developed a feel for the wind or

because he has simply not lived
with his rifle and ammunition long

“enough to know exactly how they

perform.

Each shooter, in getting himself
prepared for the important com-
petitions which he will have in his
year's schedule, must make sure he
has sufficient training time to look
at these details of technical
prepdration. The items which | have
suggested here are by no means all
of the items of technical

preparation to which a shooter must
pay attention. Each shooter through
his. own personal experience
should be making mental or .
preferably written notes about
those details to which he must pay
special attention in order to really
be prepared to fire a match.

If he enters the competition not
only with a well dveloped ability to
hold the rifle steady and {0 pull the
trigger correctly, but also with a
thorough technical preparation,
then he will be a potential winner.

“ALI..—ANG LE ‘TRIPOD
with Saddie

REQAL BIPOD
- with saddla
{complete unit)

NEW BSA “ISU” Rifle, 22 Cal. less
sights and bases $318.00. HEAVY or
LIGHTWEIGHT MODELS. Right or

~ left hand. For Target ACCURACY and
COMFORT.

FSA fore-end stop, mentiun rifle ..o $ 5.75
FSB JUMBO fore-end stop w/QD

swivel & Stud, mentior gun ............... 950
No. 184 DeLuxe Cuff & QD Hook,

give arm circumference RH .............. 840
No. 186 MIDCENTURY CUFF

COMBINATION R or L hand ........... 12.00
No. 6400-A 1 1'4" Sling/Cuff Set . ...

Hard Leather Stand{Scope Case
KNOBLOCK Rifle or Pistol Shooting

frame ........coiiiiinieo i 19.50
Ne: 1 STANDARD “MR CA!RO

Palm Rest .. ... ... . .. ..ol 21.50
Ne. 2 SUPREME ‘MR CAIRO” .

Palm Rest, vérsatile & comfortable ....... 42.00
No. 6t INTERNATIONAL BUTT .

PLATE ASSEMBLY complete ......... e 5000
FREELAND Foam padded glove .............. 7.50
FREELAND Center Fire cleaning

rod guide ...l

FREELAND “AR" rne shogting

mat 70" long
MARK TIME Pistol Timer ........ccveevenn..
FREELAND AAT ALL ANGLE

TRIPOD, Gray ¢t Green ......... e 22.75
FREELAND OB BIPOD, Gray or .
Green, saddle of lug ......ooeeeeicannn... 2475

FREELAND REGAL TRIPOD, Gray

or Green w/l2" extension ................ 2675

MR. CAIRQ
#2 Suprems

Freeland Sling Keeper,
a fine necessity __ 1.50¢

Mig-Century Cuff Combination .
FREELAND CEDARWOOD DEWAR

BLOCK it eiaia e 3.60
Double Elhow Shootmg Jersey ................ 5.00
FREELAND AF-55 CANVAS

RIFLE{Scope Case 46-52" ................ 26.75
FREELAND AF-551. LEATHER

RIFLE{Scope Case S 50.00
FREELAND TUBE REAR TARGET

SIGHT, very fine. ... o ooiiiiviainrnnss 50.00

{Adaptor base for Tube rear
if needed $4.50)
UNERTL i 1/2¥ TARGET

BCOPE it *121.00
JUSTRITE 3302 2 1/2" carbide lam ......... 1.85
STANDARD LOADING DIES ..... 13, 50 and 15.00
No.- 200 Rifle sling 1 104" ........: e eeaiaearan 5.00

Les igader, state caliber or Ga,,
NOT 10 Ga. .ivoeniiinanarons
RCBS POWDER SCALE No.08070

Forster- Appelt Power Case Trimmer . . 12,50
OLYMPIC REAR SIGHT, less base .......... 26:95
Redfield International SB frent sight 19.95
10X No. 202 Tan or No. 209 Khaki

Rifle Cosats ......ovviniieiiiiioianen.... 30.00
18" Olive or Green XIT STOOL

WPOCKEts L :. i e —12.00
B&L Gray or Green SHOOTING '

GLASSES . it iiiiiriinrrnan s 25.00
WEAVER “QWIK ?OINT for rifle

Or SROTEUD ....civieiiinsiiaiiranraean-. 3995
WEAVER popular T34 4)( Scape

wfTip-off or N Mt. ..................o00, 10,96 -
SBR-1 STD. BENCH REST STAND

wisand bags ... ...l _. 23.50
SUPBR SUPREME BENCH REST .

S’l"AND wfsand bags ......... peeeeee 33.00
FREELAND GUN TRUNK, state rifie ........ 5000

JOBBING GUNS, RELOADING NEEDS, HUNTING TARGET & SPOTTING SCOPES,
RIFLE SCOPES BULLETS AMMO SHOOTING CLOTHING, SIGHTS, ETC. WRITE US
Prices and Descriptions subject to change without notlce
ADD FOR DELIVERY, PLEASE
FREELAND PAMPHLET Free — Send $1.00 for Géneral Catalogue

FREELAND’S SCOPE STANDS, INC.

Al Freeland, Nationally Known Ritleman & NRA Member

3737 14th Ave.

ROCK ISLAND, ILL. 61201




Al Qerter, winner of four con-
secutive Olympic. gold medals in
the discus throw, told me he uses
three forms of training: - weight
training, the actual throwing of the
discus, and mental training. He
said, *“Of these, the most im'porta‘nt
proved to be mental training.”

Bill Pullum, who is perhaps the
greatest shooting coach in the
world, claims that as much as 90
percent of a record shooting per-
formance Is mental anci not
physical.

Makhmoud Umarov of the USSR,
an Olympic silver medalist and
world champion in pistol shooting,

wrote in his book on the psychology

of shooting, - “the greatest spoart
shocting meets . . . have -become
almost exclusively competitions of
the emotional resources of the
shooters, their mordl qualities and
their willpower!””

All of these great sportsmen echo
what | have come to believe very
firmly, that the psychologica! and
mental factors are the most im-
portant yet least understood
aspects in producing a sports
champion. This month t would like
to discuss some of my own ob-
servations regarding this very im-
portant part of winning. There are
five basic psycholegical or mental
factors which | would like to con-
sider. .

The first of these, motivation, is
the key to all the rest. Motivation
has to begin with a goal. | know
that most young children are told it
is wrong to daydream about un-
realistic desires, but this is exactly
what a future sports champion must
.do. There
unrealistic than dreaming™ about
becoming the best in the world, yet
22 :

is nothing more
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most of the Olympic gold medals !
know of began as the wild
daydream of some schoolboy.

To become a sports champion,
motivation and desire in almost
fanatical proportions are

necessary. |t is possible to induce’

or teach ordinary motivation, -but
'm not at all sure the super-
motivation of a champion can be
transferred. This kind of motivation

- usually has a history of some kind

of previous experience of failure or
defeat. It miay have been in some
other sport or activity in the same
sport, but this seems to be a com-
mon element in many champions’
lives. Maotivation thus becomes a
form of overcompensation, all of
which says that the motivalion of
the champion is not a normal
response at all. if the champion
were normal, he would never have
beccme a champion

Thinking or the disciplining of
the thought processes is the
second psychological factor in
sports victories. Olympic gold
medalist Bernd Klingner says a
good athlete has his ahility in his
body and a champion has his ability
in his head. | believe | can safely

say there is no such thing as a

stupid champion shooter. Our sport
has become so complicated and its
performance standards so Hhigh,
that is no longer possible to have a
coach do the thinking for the
shooter. .

The shooter himself must
discipline his thought processes
during shooting so that he
automatically goes through a
process of andlysis after each shot.
Both the physical and mental ac-
tivities of the marksman must be

- subjected to careful scrutiny. Many

peaple do not realize that the
muscles, their physiological reac-
tions and the actions of the nervous
system are constantly changing.
The shooter will experience many
different physioclogical and mental
conditichs through- the duration of
any competition and even greater
changes from competition to com- -
petition. The consistent champion
is the one who has disciplined his
thought processes so that he can
adjust to the changing conditions
of competition. :

The regular improvement and
growth of the competitor is also
dependent on his ability to correct
the shortcomings of his positiens
and techniques. A coach can do
some of this for a marksman, but
only he himself really knows exac-

“tly what he is doing when he fires

the shot.

~ A third psychological factor is
concentration. There is. a con-
ceniration sequence: in any sport
performance which traces the focus
of the competitor's mind through
the various physical actions of his
event. In shooting, this con-
centration sequence traces the
movements of the rifle from
placement on the shoulder to
taking and centering the hold to
perfecting the hold to release of the

. trigger to the analysis of the shot

just fired.

We know that it is best to have as
little to concentrate on as possible
— that is, as much of the shooting
process should be relegated to the
sub-conscious levels of awareness
as can be done. Through the con-
ditioning and learning processes
that take place during training
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many formerly conscious shooting
actions are slowly refegated to the
sub or semi-conscious level. The
number of things the shooter must
consciously be aware of when he
fires a shot are an indication of the
state of his training. -
Performance "is generally best
when active concentration is

needed on ofily ong phase of the _

shooting act. For most shooters,
this means concentration on the
hold and those factors which con-
trol the hold. If he begins thinking
about other things, the result is
~ usually a poorer performance.

The quality of physical per-
tormance is directly related to the
quality of concentration. That
means the more a shooter can con-
centrate on holding the rifle steady,
the steadier the rifle will be. In-
tensity of mental effort does im-
prove the ability of the body to per-
form a'physical act such as holding
_the rifle still.

While most Eufopeans and Soviet

shooters attempt to accentuate
their concentration by shutting out
the world for.the duration of the
competition, many of our shooters
have developed a methodology of
concentration whére we interrupt
our concentration between shots.
Many dedicated shooting spec-
tators have been shocked to see
Lones Wigger or myseff talking to a

spectator between shots. Actually .

there is a- method to our madness,
for we believe that constant mental
concentration is as exhausting as
constant physical effort and that we
need to give our mind regular résts
from its concentration.

A fourth psychological factor in '

sporis is the mental standards of

the competitor. The four minute

mile remained unbroken for so long
(Next page piease) -

UNIVERSAL
CARTRIDGE
HOLDER

$6.00 ppd.

This awique deviee (L5 Patent Ne. 3.319-511)
eliminales the need for a different shell holdées far each
case izt Adjustable jaws lock in plave for a positive grip
on the tase through all steps of reloading. Fils most
redoading presses. Keiail - $6.00, Write for fuantily
diseounts and eomplete inﬁ»rma’tinu.?

PAUL McLEAN

2670 Lakeshore Bivd; W.
Toronin 14, Ontario - {J:}ixad:\
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Larry Davis, _ﬁ_edfield Engineerting Manager, :
presents Herb Hollister with Serial #1 of
the new RM 6400 farget scope.. .

Looking for a 6400,
.000groupora
600 yard gopher?

‘Try Redfield’s New RM 6400 Target Scope

To a smallbore shooter, 6400 is the magic number. To a
benchrester it is five shots that do not increase the size of
the first hole. To a varminter, it is calling a 600-yard shot.

The Redfield RM 6400 is a lightweight, receiver-mounted
target/benchrest /varmint scopé of exceptional clarity,
and offers 25% more field of view than the 3200, The re-
ceiver mounting eliminates differential vibrations between
receiver and barrel. The light weight meets the weight
limitations of most benchrest classes and is compact
enough to carry while varmint hunting.

. Three different Redfield mounting systems are also
available to cover most standard sporting and compe-
tition rifles. Refer to your 1974 Redfield catalog for the
mournting system of your choice.

Herb Hollister has Serial Number 1 to try for his 6400
score. What would you like to have Serial Number 2 for?

An Dutdoor Spprts Cumpany: | -

5800 East Jewell Avenue, Dept. BPS 34, :'[;)"é'r'ivér'-'_'_COIOr




because the leading trackmen of
that day believed that that barrier
marked the limits of human ability.
There was a day when g shooter
who found himself a few shots away
from an 1150 suddenly felt an exira
surge of nervousness pulse through
his body. Now the magic barrier is
1160 and even 1170 is not too far
away. ' :
This is what Bill Pullum meant
when he said psychology is so im-

" portant in determining the result of

a shooter. The task of a shooter’s
training is to establish rigid mental
standards that are high enough to
win. A shooter will never con-

- sistently fire a score that he has not —

already established as an at-

" tainable mental standard.

My own emphasis on mental
standards is so great that when | go
into an important competition |

i determine what score | will shoot
" before the match ever begins. |
: must fire a certain score for each
. ten-shot series, and if one score is

too low, then | must go over my
standard on the next one.

It is important to realize that the
sportsman is practically a slave-to
his mental standard of per-
formance. What the body does is
determined by what the mind says it

.. anything.

4

can or should do. The raising of
these standards is not something
that is done simply by saying, “l am
going to shoot ten points higher
tomorrow.” Every training result
and every known score of another
competitor helps to constitute this
standard. For this reason it is very
important to make special efforts to
learn the good scores of the good
competitors both here and in
Europe and to isolate oneself from
the mediocre scores of not-so—g’ood
shooters. )
What the mind does not think, the
body cannot do! This is the key to
the 1180’s and 1190’s that wili be

the rifle scores of the future. —__._.

The fifth psychological factor in
sports competition concerns the
control of pressure. The champion
sportsman may not appear to be
feeling any pressure at all, but it is
just as real to him as it is to the
beginner at his first
Pressure or nervousness is real; it

is painful. The sportsman who faces

an Olympic competition, for exam-
ple, has his stomach tied up in

knots and endures days of mental
torture. before the actual event, but.

he goes through the competition
looking like he doesn’t feel
Others go into com-

CHEMICALLY STABILIZED TARGET AND SPORTER STOCKS
Will Not Shrink, Swell, or Warp at 'Any Extreme of Humidity

A product of modern research and technology — made to government
specifications by a government-perfected process first developed for and tested by
Military marksimen. The superiority of thesé fine stocks has been conclusively
demonstrated by champions at Camp Perry and other top-flight competition.
Priced only slightly higher than ordinary laminated stocks of comparable style,

size, and grade of wood.-

. Choice of nine styles of targel and sporter stocks, all stabilized, made from a
wide variety of fine domestic and exotic hardwoods. Also unshaped, stabilized
Jaminated blanks of any size desired. If none of our stocks exactly meets your
requirements, we will exactly duplicate, from a stabilized laminated blank of
-your choice, your old-stock or any pattern you send us. No additional charge for
this custom service, which is especially tailored to the needs of target shooters.
We also make stocks and forearms for all shotguns.

‘ Send 50c for illustrated catalog-
THE CRANE CREEK GUN STOCK COMPANY, INC.
P.0. Box 5553, Madison, Wis. 53705
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match.

petition and have their scores
destroyed by the interise pressure.

Many shooting technigues are
déveloped to produce good prac-
tice results when the muscles are
calm and the pulse slow. Ner-
vousness brings  very definite
physiological changes to the body
such as a faster pulse and more ac-
tive muscles. The best techniques
are adapted for theése and not prac-
fice conditions. )

Many efforts have been made to
combat the effects of pressure in-
cluding alcohol and tranquilizers. |
totally reject these approaches
because both alcohol and
tranquilizers _may _reduce the sen-
sation of nervousness, but they also
reduce the ability of the body to
function as efficientiy.
Tranquilizers, for example, have a
very detrimental effect on the will
and mental standards.

Nervousness actyally is a
positive reaction and if the com-
petitor does not fear it, he can use
his nervousness to help him hold
better, think or concentrate more
acutely and control his reactions
more precisely. The competitor who
learns to use his nervousness will
actually do better in competition
than in training. '

Ability to combat nervousness is
improved by being in excellent
physical condition.” The sustained
high pulse rate of matches places
considerable physical strain on the
'body. A shooter in good physical
condition will not be affected by the
extra effort his body must make.

QOne of the most effective ways to
combat pressure is through mental
preparation. Discus thrower Al Oer-

CASE-GARD 20
| MEW 20-ROUND AMMO CASE
FOR HUNTERS BELT OR POCKET!

Mothing else kke it Precision 1-piace polypropyiene.

Snap-Lok cover is vain and dustproof.
; 4 A “finyars™in
$ d
1.00 EACH ot
. points perfectt

e

3 CASE SIZES FOR 17 REM T0 458 WIN
LARGE CASE-GARD 20 for 270 to 458 Win. Medium:
22250 10 308 Win. Small: 17 Rem and 647 Mag.

MTM MOLDED PRGDUCTS CORPANY

5680 Webster, Bayton, Ohig 45418
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ter and | discovered that we both
use the same technigue to do this.
We both prepare for a competition
by mentally rehearsing every con-
ceivable circumstance we could
face : in the competition itself.
Makhmoud Umarov said, “Before
the shooter can defeat his op-
ponent, he should have conquered
him in his imagination.”
match has been thoroughly re-
hiearsed in the shooter’s mind, then
he will be so much better prepared
"to deal with unexpected cir-
cumnstances that always seem to
shake most competitors.

A final way to combat ner-
vousness is

having a rational attitude about
winning or losing. The competitor

‘whose whole world depends on

winning puts a lot of unnecessary
pressure on himself. The realities of
sports competition dictate that a
certain amount of luck is also in-
volved in winning. Thé real cham-
pion is not the man who wins any
one specific competition, but is the
man whose name is consistently at
or near the top match after match.

H the

through moral.
~-superiority. —Basically ~this —means -—

Benchrest Shooting

Should one be inquisitive about
the sport of Bench Shooting, but
doesn’t know how to start, he
should read these instructions:

The act of Bench Shooting con-
sists of sitting at a bench with a
rifle resting on sand bags. The ob-
ject of.this position is to eliminate,

as much = ~gssible, the errors en-
countered 1€ process of holding
and firing _...e. Bench Shooting is

a sport, competitive or individual.
The personal satisfaction gained in
the-ability to place one bullet on top
of another, thus making a one hole
group at 100 Yards and often at 200
Yards,
thusiastic interest of many shooters
for this kind of spori. It
ticularly suited to both men and
women who are-not interested in in=
dulging in the more vigorolis or ac-
tive sports. Therefore many Bench
Shooters are of the older set. This
does not mean, however,
does not present a challenge to the
younger shooter; it wiil endage and
tax his capabilities as well.

The current popularity of this

~ obsetving

~has ~captivated “an “en--

is par-

that it

Pr.'imer

kind of shooting was generated in
the years 1949 and 1950. At that
time a competitive program was in-
troduced and has since been ex-
panded.

Once an individual has selected
the most appealing Bench Class, it
is very important that he attends
some of the Matches. Here he will
learn much by asking questions,
_ the equipment and
mathods used for loading and
shobting. Any Bench Shooter is
more than anxious to help a
newcomer.

The equipment needed to par-

~ticipate is -available ~for—-the—most

part, from PRECISION SHOOTING
advertisers. It includes rifles,
telescopes, rests, sand bags,
loading tools, bullets, cleaning
materials, powder, primers, eté,
Lastly, if possible, get the advice
of a person in the game before
making purchases.
-Should an individual or a ciub
wish further information, write to
Mr. Carl U. Lynn, R.D: 2, Box 20,
Williamsport; Pa. 17701 or ‘the
Editor of Precision Shooting.

ONE- PIECE STRONG:BACK SCOPE EX-
TENSION MOUNT BASE: For farget scope in-
staliation off the barrel. Uses 5 “L" & “A" base —
regular. posa or Rediield. Multiple hole spacing to
suit your required eye-relief. Mounting screws fur-
nished. Available tor Remington 40X - 700, shor of
fong & Winchester Model 70. $21.00 ppd.

Exriza_NAL TARGET TYPE ADJUSTING KNOBS
FOR LYMAN LWBR {and other Lyman scopes)
$14.50

GROUP SHRINKING ACCESSORIES FOR THE PRECISE MARKSMAN

BABY CROCOGATOR: An aﬂectnonale name for
the best fittle primer pocket cleaner you ever used.
$3.25 ppd.

OUH NEW SURLYN (R) COATED ONE PIECE
SPRING STEFL RODS. Available in Cal:
A7 cal. 36"

.270-30 cal. 36"

) 44"

3¢ cal. & larger

heavy BR rod 44"
Jag fips and brush
i adapters are extra each

(One of each shouid be orderec with the rod for
each caliber.) .

Packing and shipping from 1 to 12 rods in. rein-
forced cardboard cartons with wooden insérts {uPs
used whenever practical)

Canadian cusiomers add

75

John Dewey Gun Co.

Clmlon Corners,

[l
A

Send 20 cents for complete lists and data on precision shooler's items and sample practice benchrest target.

LITTLE SHAVER: The finest case neck turning
toot available anywhere. Custom fited mandrels
assure absolute uniformity of the case neck to
0001 or .0002" depending on brass and operator

{4 fired cases required) $20.75 ppd.
LITTLE SHAVER HOLDING CLAMP
With Shaver

Qrdered separately

3.50 .
4.50 ppd.

NY. 12514
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OST OF THE problems of competi-

of poor ballistic coefficient with a

ive Tifie shooting can be solved
by purely scieniific means. Strangely, the
one area where the advariced shooter
lgses most of his points is usually treated
as a nebulous art. It is deali-with by
spontaneous reaction to whatever occurs
from cne minute to the next. No one
seems to have defined “wind doping” so

that we know what the shooter is really -

trying to do.

To me, wind doping is observing natural
phenomena carefully and combining such

observations with an objective appraisal

of the results of the last shot. From this
combination of observations, the shooter
should be able to predict exactly where he
must aim his next shot to line up all the
odds in his favor, for the best probability
of hitting the scoring ring he needs fo hit
to win the tournament.

- Take note of the terms predict and odds

_in his favor: around these two concepts
revolves the entire matter of reading the
wind.

How important is wind doping in
winning a tourfiament? We assume that
the shooter has reached a relativély high
level of mechanical performance, and that
he has combined his skill with equipment
(basically, rifle and ammimnition) capable
of winning a major tournament. Yet —
although a Masterclass shooter loses
more points because of wind changes
than from any other cause — I see wind
doping as no more than forty-nine percent
of the whole picture. .

Why? Because if the shooter's skill and
equipment don’t enable him o put most
of his shots within a quarter to half a
minute of the point of aim when the wind
is no problem, he hasn't the most
important and critical basis he needs for
wind doping: where his last shot hit, in
relation to his point of aim.

The ability to predict the flight of
_ bullets in varying wind conditions is of
different values to rifle shooters. It is of
utmost importance to the American
smallbore shooter who is completely
exposed to the wind and is using a bullet

44

relatively low rotational speed.
somewhat lesser value to the ISU English
match shooter, because so oftén the range
is highly baffled. The baffles introduce a
host of small variables that probably can
not be closely evaluated. It is of greater
value to the high-power, longrange
shooter.  However, his problem is
partially mitigated by the high ballistic
coefficient of the bullet he uses and its
high rate of rotauon

We will discuss the wind problem on the

‘basis that we will dope wind with our

minds. The sighting bull will be used to
prove the accuracy or fallacy of our
mental calculations, not to formulate the
calculation. When you are in trouble,
returning to the sighter should be not.only
permissible but mandatory. - However,
there is no indication that the wind is less
likely to change after a sighting shot than
after the previous record shot. As a
matter of fact, it is a mathematical
certainty that the longer the period of
shooting is extended, the greater will be
the number of wind changes during this
period. This tilts the odds against us, the

‘reverse of what we are endeavoring to

accomplish.

How foolproof is this wind-doping
tormuia? I believe it's as good as the
ability you develop to use it quickly and
accurately, with the same unconscious,
instantaneous reaction you display in
driving your car through heavy traffic. I
tried many variations of it during my first
twenty-five years of competitive shooting.
[ found all of them wanting. The only

shortcoming in the one presented here -
"has been my failure to observe or weigh

the variablés properly. Whereas 1 was
able to prove its predecessors inadequate,
1 have not been able to prove that it is
anythlng but accurate and reliable.

As with any computer, we need certam
rules in deciding what data to feed into
our minds, and in what manner and
sequence. If these are faulty, it wili be like
the computer that mishandles your credit-
card statement: “garbage in, garbage
out.” Later, we will try to offer

s of " will need for “processing.”

suggestions on how o gather the data yoni

There may be different rules and
‘combinations of rules that could be used

to produce good or perhaps better results.

However, with the number of national
championships and national records that
have been ‘fired using this method, you
might consider using it until a better one
is offered to you. . This one operates
through the apphcahon of six rules. If you

-are willing to put out, the effort to reach

your full .potential, the use of all six is
warranted.  In the case of the “fun”
shooter, the young or inexperienced
shooter, where the- desire is to keep

shooting simple and uncomplicated, .

applying only the first two may suffice
and be preferable.:

Rule Omne: sight-in with median
conditions, median both as to wind
velocity and angle. The horizontal
displacement of a bullet in flight by the

wind is a muitiple of two factors — angle "

and velocity. I the prevalent wind
condition for the ten or fifteen minutes
preceding a match has been a medium
flow from seven o'clock, you should be

“zeroed” with that condition to put the .

odds predictably in your favor. Any
change in wind that you may not perceive
= or perceive and still mishandle -— will
have less chamce of costing you-a point

working from the median than if you had -

established your zero at some extreme
condition such as a Wll, a faster flow, a
greater angle, or a combination of the last
two.

Going a little furthier with this rule, if
you predict and pinpoint them
aceurately, you may assume that there
are three conditions under which you may
risk continuing to “fire: with your basic
condition, with higher velocity and a
shallower angle, or with lower velocity
and a greater angle. You would give up a
little elevation because of the variables.
Unless you carry it to foolish extremes,
you shouldn’t penalize yourself.

Rulde Twwo: fire only when the wind
angle is in the quadrant’ where you

RIFLE 74
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established your zero. Divide the range

o Tpala

R

into four equal ‘quadrants.
one, we assume that you may risk firing
through changes that contain, com-
pensatory factors, where changes in
velocity and angle may largely cancel
each other out.. However, absolutely no
such risk can. be assumed wher the angle
of the wind changes so much that it
moves into another quadrant. Here, it is
predictable that the variables a/ways have
a cumulative effect. For instance, the
classic example is to he caught with left
windage on your sight and have the wind
swing around from a right-hand quadrant.

‘Another is to be sighted with a wind from

the rear and have the wind tfurn and come
from the front. Here, you can anticipate
an elevation change too great to risk,
especially if high banks are involved.

If you applied no other technique than
the two above, did it faithfully and

- intelligently, you would be pretty well

served. If wind conditions in an iron-sight
match bécome pretty bad, evén some
good shooters may find this the best and
most predictable approach to playing the
odds in their favor. I theé wind becomes
just plain tertible with iron sights.or with a
scope, the best of shooters may find that
strict adherence to these two rules gdives
the least risk and the best salvation. Of
course, the worse the conditions, the

- more critical becomes strict adherence to

one recognizable condition, especially
the angle. If the velocity increases or
decreases fifty percent, it is easily sensed.
If a shallow angle changes fifty percent, it
is extremely difficult to detect, once you
are comyiitted to the sight picture.

- So much for the elémentary school of
wind doping. Let's move on to high
school and finally your PhD.

Rulc Three: start doping the
elevation in wind changes. Anyone who
has shot competitively very much, with
some degree of skill, has surely observed

-that wind wvariations do not move the

point of impact of his bullets straight
toward three o’clock or nine o'clock.
Instead, they move up and down as well.
The basic pattern is a four o'clock, ten
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“Under rule

. inherent.

- Champion marksman Geofge Stidworthy discusses the subject
from the standpoint of competition, but the principles apply to
varmint and lohg-range game shooting as well.

In keepmg with our
objective to play the odds fully in our
favor, it is immediately apparent that
-elevation errors add to the chances of
losing points. For instance, a left-hand
wind that moved a shot to the right would
have made a nipper ten if it had hit

o’clock diagonai.

directly at three o'clock. Instead, it is a

- nine; because it hit between four and five

o'clock. Our philosophy dictates that we
appraise and predict the variables that
cadse concomitant elevation changes.

Whereas the horizontal wind dispersion
of our bullets is a multiple of only two
variables, veldcity and angle, the vertical
dispersion is a combination of four
variables. One, the Bernoulli effect
{herealter referred-to as BE), is. basic or
The other three — velocity,
angle, and terrain -~ have the ability to
amplify, neutralize, or override BE or
each other. Some high-power shooférs
would probably add a fifth variable, an
optical dlsplacement of the bullseye
caused by mirage.. If they believe this, can
prove it, and add-it to their doping
formula, | have no argument. I can say

only that at the distances at which -

" exists.

smallbore is fired, 1 can not prove that it

satisfaction that it does hot exist to any

_degree that can be:predicted and included

in my wind-doping formula.

Onte again, let's first define the

Bernoulli effect: wind generally tends to -

spread groups in a diagonal. If the
shooter has observed wind effects closely,
he has also noted that the diagonal is not a
straight line. In a wind from three o'clock,
the impact point tends to -move
disproportionately higher as velocity
increases. Stated differently, our diagonal
tends io curve upward toward ten or
downward toward four - o'clock.
Unfortunately, I have no engineering
background, only a lot of curiosity. As

hearly as [ can define it, what I see oh my

target relative to wiridcaused elevation
chiariges is a perfect reaction to the two
paris of Bernoulli’s law: an increase in the
speed of flow of a gas or liquid creates a
low-pressure area; and the aerodynaric
effect varies as the square. of the speed of
flow. This is the law upon which the lift of
the wing of a subsonic aircraft depends.

What does an- airplane have to do with
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LEARN GUNSMAITHING
Yavapai Coliege is a fully accraditad community
college with V. A, approval. Excellent facilities,

expartenced Instructors, great mountain ¢limate
makes this the place to learn gunsmithing. Write to:

YAVAPAI COLLEGE

1100 East Sheldon Street
. Prescott, Arizona 86301

602/445-7300

ey

“Now producing”

Fine quality machine rifled
barrel. blanks in _ ,224
p ) through 375 rifle calibers.

{Send 25¢ for complete list
of custom rifle products

Jim Balar owner (406} 892-4409
Half Moon Rifle Shop
490_Half_muun Road  Colurnbia Falis, Montana 59912

REMINOTON DWRERS

By Achieve putstanding

“ performandce and re-

Hability with an EMS

EXTRACTOR (Sako type). Re-

solve your extractor problems

with this reliable: conversion.
Just mailus your bolt plus $75.00.

Check preference:
J with ejector parts re-installed.
O with.ejector parts returned un- -installed.

Qualzty Waorkmanship by expérienced Gun Deslgnar Mach -
inist - Glenn Ems | * All Matérials Guaranteed

Ems Machine » 864R County Rd. 323 - Rifle, CO 81650

C-H444
Pistol or
Fiiflé Press

Complete as ilivstroted
-with 4 shell holders,
C-H Carbide Pistol
Sizing Die, CGH Push
Button Powder Meo-
sure, C-H Hollow Beil-
ing Die, one Primer
Post, C-H Automatic
Primer Feed incleding
1 primer . tube, CH
Speed Bullet )
Setter and WO

C-H Taper Crimp Die.

$269.50
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bullets flying toward your target?
Visualize a circle representing the base of
a bullet from a right-hand-twist barrel,
flying away from you, toward the target.
With the wind from the right, the speed of
the air over the fop of the bullet is the
speed of rotation plus the velocity of the

wirid. On the underside, the air speed is -

the speed of rotation minus wind velocity.
We have, therefore, the equivalent of an
airfoil, almost a doubly efficient one.

"There is a low-pressure area on top and a

high-pressure area on the bottom. Itis not
difficult to see that unless we have been
kidding ourselves about airplanes being
able to fly, a right-hand wind not only
moves a bullet to the left but also has a
basic tendency to raise it. The higher the
velocity (with no decrease in angle), the

higher isthe bullet’s point of impact.
Perhaps the first thing that flashes

through your mind is “how can a bullet
spinning so fast be affected vertically by a
ten-mile-per-hour wind?” Use your handy-
dandy calculator to compute the velocity
of the periphery of a .22 Long Rifle bullet.
It emerges at about 1,080 feet per second
from a barrel with a sixteen-inch twist. it
has a diameter of 0.224 inch. It rotates at
about thirty-two miles per hour. If we
have ‘a ten-mile-per-hour wind, directly
from three o'clock, air is passing over the
top of the bullet at about forty-two miles
per hour and under the bottom of the
bullet at twenty-two miles per hour —
quite a difference! There is another big

- difference you might calculate while

you're in the mood. Run the figures for a
308 bullet emerging from a ten-inch
twist, at about three times the velocify of
the 22, and with a circumnference thirty-
eight percent greater. You will see why
high-power shooters do not get nearly the
amount of vertical dlspersmn from the
wind.

In addition to the basic vertical
dispersion of your groups from BE, start to
include these other variables m your
vertical formula: ’

A tailwind tends to raise the point of
impact.

A headwind tends to lower the point of
impact.

Although ,both the above effects
continue o some extent, they decréase
quickly as the angle turns closer to three
or nine o'clock.

Chénges in velocity alter the effect of
tailwinds or headwinds as well as BE.

BE tends to dectease as the angle
recedes from three or nine o’¢lock toward
either six or twelve o'clock. The speed of
air . passing over or under the bullet
decreases as the angle decreases.

Elevation increases or decreases if the
bullet travels through air being swept up
or down by tefrain features, such as a
high bank clgse behind the target or

baitks along the length of the range. It
has the same basic effect upon your bullet.
as it would upon an airplane flying near

mountainous terrain. '

It may take a lot of practice to force
your mind to accept all this, to be able to

" put all the variables together and come up

with the right answers under the stress of
a match, and within your time limits.

. However, when you do it successfully,

you have the mathematical certainty of
“shooting at a larger target” than the
shooters who doni't dope elevation. You
will find that you can spend more time
shooting ini controlled conditions than the
shooter who wastes much prime time on
his sighter. If you do it reasonably
successfully, the increase in scores and

personal satisfaction make it most
- worihwhile. -

Rule Four: always work from frue
zero., Carry in your mind at all times {as
nearly as you can prove "it) exactly what

-your sight setting is in relation to true

zero; how much your sights are changed
both horizontally and vertically, “from
what they would be for the range if there
wasn't a breath of air moving. Let’s look
ai what this putsin your favor.

You are working in difficult wind

conditions, and you get a-radical change .

{one from a. different quadrant,
remember?). You wait and wait, but your
condition doesn’t return. Finally, you
realize that you are going to be forced to
resight-in. W'sa real joy (and rehef) to say
to yourself, “I'm six clicks right and two
down. It looks as though it’s now worth
four clicks left and one up.” You boldly go

ten clicks left and come up three. Fire

your shot (on the sighter if you're a

smallbore shooter) and see it hit well inio
_the X ring. It's a sense of satisfaction that

can’t be had by firing twenty random
sighters. while you're waiting and hoping
for the return of your orlgmal wind
COﬂdlthl’l

- This procedure has anothet big benefit.

It makes predicting how much sight
change to make so much easier, and it
reduces considerably the chance for
stupid errors. Let's take a basically simple

‘wind change, one that stays within your

quadrant and isn't severe. You are firing
with three clicks left in a rather mild
seven-o’clock wind. The wind velocity

_doubles (that really doesn’t make it a

tornade).  Simultaneously, your angle
swings around to about nine o'clock.
Millions of points must have been lost
because shoolers didn't make any
corréction for such a “litle” change or
thiey added one or two clicks. However, if

_you have your sight setting firmly in.

mind, and are working on your wind-
doping, your mind quickly calculates that
a doublirig of the angle means you need a
total of six clicks. If the velocity has
simultanieously doubled, you probably
need ten or twelve clicks. If you're not
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..\, crowded for time, it would be smart to
- wait. ]
" prediction and shoot it on the sighter. If

If time is short, crank on your

you're near the end of the time limit,
crank on what you need and shoot it. You
know what you need; you're no longer
floundering in the wind. Now, you re a
wind doper.

Next, let’s discuss how you locate where
you are in relation to true zero. The ideal
would be to have a total calm when you
start to sightin. That’s too goed to be
true, so dori't count on it. However, aftér
some months of working from true zero,
vou will become surprisingly proficient in
looking at mirage, flags, and -dust to

decide the wind's value. Make your guess.

before the start of firing and proceed to
prove it or disprove it on the sighter. As

~youwork through changes on-the-sighter;—

you should be trying not only to get your.

shdts going into the center of the bullseye,
but you should be carefully appraising the
effect of each change fo prove your zero.

Observed phenomena can usually be

interpreted to closely define true zero. If
either velocity or angle were to double or

halve, you have an easily recognized

situation upon which you should be
willing to depend. However, each shot,
whither on the sighter or for the record,

_.should test objectively your original or‘

current assumption of true zero.

. Rule Five: predict, predict, predict;
Good wind-doping is  inherently

‘prediction.  You should carry the idea of

predicting so far that youn feel like a-

fortune-teller at & 'co'u'ntr'y fair. if you only -
“chase the spotter,” you are always one or.

two steps beliind the condition that will
exist for your next shot. This is mutder
on windy ranges. However, your ability
to learn instinctive, near-perfect
prediction-may be limited by the amount
of wind changes on your home range, its

* lack of flags, its baffles or embankments

that keep wind from flowing through

cleanly, or the absence of the terrain
“features that you encounter at other

ranges. However, you may rest assured
that the same laws of physics apply
equally on all ranges. It is only the
difference in the variables and their

* intensity that differentiates one range

~ from another.

Here is & list of the factors that you
should be predicting:

The probable median condifion, based
generally upon what you observe during
the ten to fifteen ininutes preceding the
start of the match '

The valite of the wind, in relation to true
zero, before you fire your first sighter

Where youi first sighter will hit ‘in
relation to the median condition with
which you want to get into step. 11ty to

gel iy sighters going into the farget where

they should hit rélative fo observed
deviations from the median I anticipate.
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The optimum aiming point for every
shot. The possibility of zero conditions
over an entire range is almost nonexistent.

" No matter how benign the conditions

appear to be, look everything over
carefully. Dope what you see, no matter
how harmidess it looks. It's a good habit to
form; it helps fo prevent little surprises
that sucddenly appear and cost you points;
it stiould improve both your- groups and
$COves.. )

The value both vertically and horizen-
tally of every observed change

When shooting with iron sights, where
the ballet will hit by combining the “call”
of your shot with any wind change you
observe belore you spof the shot through
your spotting scope. To heep your
prediction T honest, ™
yourself fo observe the factors by which
you are dopirig and make your prediction
before you spot the shot.

When an observed change has become
general over the entire area befween you
and the target. Predicting how to aim a
shiot when several conditions exist

between you and the target is too difficult

to risk.

Expected changes. You can hear or feel
changes coming from behind you. Mirage
behind-or at the larget — flags, dust, eté —
can warn you of changes coming from the
front.

It will alse help vour predicting if you
look upon your sighter as rot an
opportunity to, warm ap your barrel and

fire a few shots to settle your rierves but

for you to prove the accuracy of your
predictions. When you have proved the
accuracy of your predictions for three

" conisecutive shots on your sighter, you are

ready to fire for record, whether you have
fired three sighters or twenty — and not
untii then.

Rule Six: have a battle plan. Move
this most - important aspect of good
shiooting out of the category of tactical
improvisation and move 1o the heights of
sirategic planning. Before starting a
maich, you should calculate what you

“expect”. your median conditions to be;
the variations from it that you cah expect
to encounter; how you intend to handle
those changes; and -~ especially - what
you expect those changes. to do to your
bullets’ impact. Your battle plan should
be a mental preview of the match you are
about o fire, all the arnticipated problems
and their solutions. Napoleon once said he
never made plans for what he'd do if he
won a battle, only what he’d do if he lost
it. Yourhbattle plan should revolve mainly
around the problems ahead.

I have outlined a plan, of attack. . Next,
let’s examine the various means by which
we can collect information -on the
variables you will be struggling with. |
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will list them: in the order of their
helpfuiness to the shooter {as 1 see if):

- Mirage

Basically, mirage is refracted light rays.
To some shoolers, it's an evil thing: It
distorts their sight picture. It makes
spotting shots difficult, sometimes
impossible. It makes their “hold” worse
than usual. On the other hand, the
patriarch of American smallbore shoating'
once described it as “wind you cam see.’
He's right. That's the reason [{ool upot
mirage as a shooter’s best friend.

Mirage is the only doping aid that
reaches right out to the target and tells
you what's happening there. If there is

considerable space behind the target, and -

if you have basically a head wind, the

-mirage-befween the targets-also-tells you—

what is heading toward you and will scon
affect your bullets. Since vou are
basically - locking at the air iiself, its
reaction to change is iminediate, with no
lag, as there is with flags and dust. You're
looking at what will soon affect flags and
dust and what is afready affectmg your
point of impact. -

It's the only doping factor that has -

depth. Flags, wind dopers, dust all tell you
only what the wind is doing-where they
are. -However, in reading the mirage off
the face of a one hundred-yard target, you
are seeing what the wind is doing for at
least twenty yards in Iront of the target.
What is also important is that it is showing
you what the wind is doing at: the levél
above the ground where your bullets are
traveling. It practically ‘computes the
relation of angle and velocity for you
Since you see this air moving past a fixed
point (your target) from another fixed
point (your spotting scope), you can see
the true sidetravel, the same way vou
could tell whether. a person riding a

M bicycle back and forth across the scope

field was crossing from the left or right,
going faster or slower, .

Learn to read mirage; forget ils
distortion, Pretty scon, you'll miss it
when it isn’t there to guide you. Since
mirage is distortion, you can see it most
readily in the most distorted area of a
scope, the rim of the field. Hence, if the

‘mirage is thin and difficult to see, adjust

your spotting scope so that the botiom of
your target frame is near the bottom. of
your scope field. " However, if mirage

B chlp, crack of splinter undér the heaviest 3%
blows. Endi?ensibla In assemblying, sol- B
dering, welding, drliling, tapping, grind- !
ing, machining, carving or engtaving,
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becomes really heavy, making spotting
difficult, set the bullseye you're shooting
at in the middle of the scope field where
you can spot bullet holes best. You won't.
have any trouble seeing enough rmrage
for doping.

Read your mirage as it passes along a
horizontal line. The top or bottom line of
the lower target number board, right next
to the ground, is ideal, As you observe
the mirage closely, you will note that it
resembles the lines on an audic
oscillograph. Like an oscillograph, it has
two dimensions, frequency and
amplitude. The slower the wind, the

higher the amplitude and the slower the -

frequency. Conversely, as the wind
speeds. up, the amplitude decreases, and

the frequency of the blips increases. If the

blips.-bob --wildly -but--seem -to-have-no - - - -

horizontal movement, the wind is flowing,
directly from either six or twelve o'clock.
At about fourteen miles per hour, the
amplitude is gone, and the lines are
horizontal. Then, alas, you'ré in trouble,
The mirage hecomes useful again only if it
reappears - warning, of course, that it is
slowing down.

If poSSible,. read mirage with the
spotting scope focused sharply on’ the
target. This will give you true wind speed
dowrrange. If it is necessary to “back off”
the focus (toward the firing line) to see an
interpretable mirage, do so. The further
you back it off, the fastér the mirage
appears to travel. You are then deahng n

relative rather than actual horizontal

speeds.” To check this, sometime when
you can read it well with the scope
sharply on'the target, start backing it off.
You will be surprised how much and how

quickly this appears to inCrease the .

apparent speed of flow. -

Line Wind Dopers

Shooters have used everything from
cigarette smoke to cottoni balls on strings
o indicate wind at the firing point. If you
will learn to use it, one of the. Raymer-
Stephens dopers is’ extremely helpful for
the smallbore prone shooter. Yoil can
make a fair appraisal of wind velocity

“from the sound and spin of the propeller.

A change in the sound wilt often alert you
when you are committed to your sights, It
should be placed so you can see any

major angle changes even while aiming. -
Its main value is giving you your best look -

at the angle of the wind. With the

stabilization of its propeller, it’s the most’

reliable indicator of angle changes.

Flags

Flags have a lot of strong points and a
lot of shorfcomings as aids to wind
doping. Their weak points: They must be
either too high or too low not to interfere
with the targets. A flag shows a different
angle from every firing point on the ling,
and every fiag shows a different angle
from the same firing point. It requires a
certain “translation” on the part of the
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one of them -is visible while you -are

shooters. They tend to lag in reacting to
wind changes. The majority of range
flags are poorly designed and mounted.
Most range flags giye me the impression
that their designer never shot, never shot
well, or never bothered to watch his own
handiwork. The ideal flagging material is
twin strands of surveyor’s tape about two
and a half to three feet long. The angle
shows well, and the flicking of the tips
gives a pretty fair indication of velocity.

Their strong points: They’re your best
midrange dope if yoa ¢an gét tournament
sponsors to. mount them so they cin be
left at midraiige. If they are mounted al

- over the range, including the corners, you

can get a lot of warning by walching those
flags upwind from you. You may even be
lucky enough to draw a firing point where

if | picture the entire range area as a dry
lakebed into which a wide river is flowing.
However, instead of water, it's wind, but
the action is exactly the same. This helps
to dispel the notion that when a change
occurs in one sector of the range, it will
occur instantly all over, as some shooters
seem to expect.

To play theé odds in your favor, the
place for the center of your group is in the
center of the target, Such ideas as letting
your group form. toward the wind
“because it might pick up” are comnpletely
fallacious. The wind is no more likely to.
increase than it is to decrease. Letting the
group form anywhere except in the dead
center is playing the odds against
yourself. The only exception to this
suggestion that might be in your favor

aiming.
Dust

Dust edn be a big help on some of the
windy southwestern ranges. Like flags, it
can be watched for a considerable
distance upwind to -give warning of
changes. If there are high banks in the
range area, the dust gives good indication
of whether the wind is flowing along the
banks or flowing up or down them. In the
latter case, it indicates that you can
expect sizahle elevation changes.

Littie People and Litile Voices
There is nothing illegal or immoral
about using other shooters’ troubles to
help your own doping. At the longer
ranges, where your spotting-scope field
can include your neighbor’s target, divert
it enough to see his as well as your own.
Be sure to “use” the neighboring shooter
whose abilities you trust most. The
ultimate blessing is to be squadded next to
an upcoming Junior, one with a good
outfit, who holds like a rock, and holds
dead center no matter what the wind
does. Very few shooters, under the stress
of a match, remain strong, silent, long-
suffering Stoics.  Censequently, little
voices along the line can often be heard
calling wind changes for you. Listen to
them. '

Grass
Some eastern and midwestern shooters.

seem to do a pretty fair job of doping
grass on the range. I've never had much

" luck -with it; but it's worth mentioning.

When | finally resort to watching grass,
I'm reaily desperate, and | have .the
feeling that I'm courting a fickle mistress.

In conclusion, a few miscellaneogs
notes: You must become merciless in
appraising your own performance on the
previous shot. Its point of impact is the
unimpeachable proof that the combina-
tion of your mechanical performance and
your prediction of the wind was good or
bad. A fault in one must not be allowed to
influence your judgment erroneously for

* the next shot. It helps my mental process
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would be to let the group form a little (not |

more, than one click) downwind. The
reason:  a pickup gives you all kinds of
warning. You can usually hear it, feel it,
and see it. On the other hand, a decrease
is insidious and lulls you into a false sense

.of security — therefore the possibility of

gaining a small edge by slightly favoring a
decrease in wind flow. :

It is difficult not to be trapped by
starting to dope entirely by individual
shots. Never forget that the idea is to put
all the shots in the groyp into the winning
scoring ring.- Therefore, you must make
your predictions to center the group, not
any one shot,

Your increment of doping should be a
quarter of a minute or less. The rifle-
amriio combination must be capable of
putting ninety-five percent of its shots
within the quarter minute you are trying
to dope. Trying to learn wind doping by
using cheap “practice” ammo that doesn’t
group too well is wasting both time and
the cost of the cheap ammo.

Never fire a shot when there is a
bufféting wind at the firing point, one that
you can feel blowing with a “quivering™
action, Strong winds can be predicted,
but buffeting winds never. The rifle's
ability to group seems to break up
completely. | suspect, but can’t prove,
that the reason is this: after leaving the
muzzle, a bullet Yaws for a way before
attaining gyrostatic stability. If it is flying
through an erratic buffeting at this time,
each bullet could be nudged info a
different and unpredictable flight path.

The foregoing is a summary of the
observations and conclusions from thirty-
nisie years of open warlare with wind in

‘all four corners of the United Stages, I
" believe the principles to be accurate, At

least, | have not-been able to fault them as

{ did previous systems. You won't learn to .

use them intuitively overnight. On the
other hand, if you work with them every
time you shoot, thei¥ use becomes
progressively more automatic and
reliable.

D Y
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George Stidworthy’s article in Rifle 74 elicited quite a bit of
__interest. While it described wind-doping technigues thoroughly,
some comments and questions indicated that additional graphic
explanations would be in oider. We contacted Stidworthy and )
collaborated with him to produce the illustrations below. , 12,

_ /’wﬁerf‘*\
// . N

The shooter should mentally picture himself at the / ‘ L ' \

e
=
-~

“center of an area divided into four quadrants. The
“clock” reference points are generally used in
referring to wind direction; the orienfation’ of these 9'___ . _ ’ 3

_ reference points remains the same and does not

change with variations of wind direction. o o

To be able to spot individual shots when mirage is :

fairly heavy, it may be not only permissible bit /@ /@\
necessary to center the bullseye in the center of the .
spotting scope’s field of view — in its area of greatest ’
optical resolution (left). However, if the mirage is
light and difficult to see, it may be necessary to . : :
position the spotting scope so that the area where you W AN RN
can read the mirage (close to the ground) coincides .
with the most distorted section of your scope’s field of

view, its outer edge (right). _ . ' mﬁmﬁﬁwm ' Wi m’f

When read against a horizontal line such as the target frame, the
appearance of mirage is almost idenfical to the display trace of

- an oscillograph. It has both amplitude and frequency. When it
is slow; it looks pretty much like the left-hand illustration. As
wind velocity increases, the amplitude decreases, and the
frequency increases {right). S
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Fundamentals
Wind Doping

Of -{f

by Tom Guerin

-3241 Ruth Elaine Drive .

Los Alamilos, Calif. 90720

o -
Reprinted from May, 1972 P.S.

There have been so many ex-
cellent articles on the subject of
wind doping in smallbore rifle
shooting, that 1 begin to write this
with some misgivings. What | hope
to accomplish here is to present an
over-simplified doping strategy
from which the ‘beginning shooter
may gain experience and ultimately
develop his own doping methods.
At the onset, it should be men-
tioned that the article is structured
around outdoor prone smallbore,
although some of the principles
may apply to all phases of shooting.
 First of all, what is wind doping?
Fundamentally, wind doping is the
ability to determine that the wind is
blowing from a parficular direction
at a certain velocity. It is important
to know the direction or angle with
-some degree of precision; it is not
important to know the absolute
velocity. How do you go about
reading the wihd? Use everything
you can see, feel, hear, or smell
While your shooting can be
somewhat mechanical and
automatic, all your senses should
be in tune with the wind. Flags on
the range, a hall of cotton on a
stting, a simple weather vane, or
the feel on your face can all be
used . to detect the angle of
moderate ‘to heavy winds. Mirage
across the face of the target, the
movement of grass or bushes, or
the rustle of leaves in the trees are
all indicators of the relative speed
of the wind. For very light breezes,
mirage across. the face of the target

is. probably the best indicator’ of .

‘both speed and direction. Notice
from these descriptions that it is
quite often necessary to use two or
more of your senses to determine

both velocity and angle of the wind.
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With practice, learning to read
the wind becomes a relatively easy
task. Kriowing what to do with this
informdtion is thé hard part, and
that is the purpose of this article.
Earlier it was stated that knowledge
of the absolute velocity of the wind
is unimportant. That sounds like a
pretty radical statement, so I'd bet-
ter address the subject now. Simple
fogic tells us that if the wind is
uniform in both angle and velocity,
the same scores may be fired as if
there were no wind at all (assuming
of course the shooter’s position is
not disturbed in the process}. From

this it may be deduced that the -

uniformity of the wind condition
plays a more dominant role in the
shooter’'s ability to produce good

scores than the absolute velocity. .

This premise leads to the first rule:

RULE No. 1. Seléct a wind con-
dition which is easy to quickly iden-
tity by any means at your disposal,

and shoot as many shots as .

possible in this same condition.
This rule dictates that the
shooting cadence. must be con-
stantly varied to fit the wind con-
ditions, and development of the
ability to shoot quickly will make
maximum use of a favorable con-
dition. Care must be exercised,

-however, not fo sacrifice control for

speed. The best example | can offer
i5 my personal experience.
When ' | recognize my favorite
wind condition, the feeling 1 getis a
sense of controlled urgency. |

spend the minimum time nécessary-

to obtain a good sight picture and a
controlled trigger squeeze {usually
less than five seconds). Between
shots, 1 will take the time required
to locate the position of the last
shot and get another reading on the

© experience. The most

“the wind condition

stability of the wind. The whole
process ftakes ten to fifteen
seconds per shot, and although |
can shoot faster, | don’t bélieve |
cdn maintain my awareness of the
wind at the more rapid pace. Each

-shooter should develop his own

speed by staying within his physical
limitations and his ability to read
conditions. Both will improve with
important
thing to emphasize at this point,
howsaver, is not the rate of: fire, but.

‘watching for a change in con-

ditions,

- To the new shooter udentmcatlon
of the right wind condition may also
pose a problem, and | can’t over-
stress the value of non- compet:twe
praciice. Personal experience is
the best teacher, but a few pointers
may be given here. For example, if
the wind has a slow variation in

velocity, but is predomtnantly from . .
one direction, the mirage is a good

indication of changes. Quite often,
it is better to pick the condition .

“when the mirage is running rather

than when the wind dies. Small’
variations in speed are easier to
detect during a running mirage,
and the chances for getting caught
in a directioh switch are minimized.
As a’general observation, | have
noticed that a pickup in. wind
vélocity is less subject to angle
change and is usually more stable
than & let off. Getting back to the
point of waiching for a change in
conditions leads to the second rule:
RULE No. 2. When a change in -
is detected,
STOP! Don't gamble. Eithér wait it
out, or go back to the sighier.
The choice of what to do at this
point is determined by many fac-

tors. How much time remains? Is it
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merely a change in speed with no
change in angle? Is it a totally new
condition? If so, is it stable enough
io make it worthwhile sighting in
again? Can you recognize this new
condition as easily and quickly as
the one you started out with? If for
any reason you fesl uncomfortabie

with the new c¢ondition, the best ad- .

vice is to wait. [n other words go
back to Rule 1 and wait for a con-
dition you like. 1t might not be the
same one, but if you ¢an identify it
quickly, it will do the job.

RULE No. 3. Whenever there is

an element of doubt about the
stability of a wind condition, check
__it on_the sighter. .

The usual thing that WI” tngger "

this doubt is a record shot which
didn’t go where it was expected —
a- scratch ten, or an unexplained
elevation change. Don’t assume the

bad shot was a control problem

unless it can be positively identified
as such. There may have. been a
slight- ¢changeé in thé wind which
went undetected. If the sighter con-
firms a wind change, then apply
Rules 1 or 2 as applicable. Don’t
return to the récord target until you
are satisfied that you are reading
the new condition correctly.

RULE No. 4. Use the sighter as a
measuring tool to detérmine the ef-
fect of any partlcular wind con-
 dition.

It is not necessary to memorlze a
jot of rules or mathematical for-
mulae about the deflection of the
bullet for a wind of “X” miles per
hour at some specified angle. In the
first place, few people can estimate
the absolute velogity of the wind
without the ald of instrumentation.
In the second place, you would
spend more time doing arithmetic
than shooting on some ranges |
know. The scoring rings on the
sighter make a very convenient tool
for measuring bullet deflection, par-
ticularly with telescopic sights. For
example, the distance between
rings on the 100 yard target is one
inch. The drift of impact from the
point of aim may be estimated very
accurately using these rings. Care
must be exercised, however, to
watch for elevation changes with a
corresponding horizontal drift. In
general, the change in elevation is
~ to 4 o’clock for a wind from the left,
and to 10 o'clock for a wind from

the right. A rule of thumb for any

given horizontal correction; take
one-hait‘the correction in elevation,
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although this may vary from rifle to
rifle and also between lot numbers
of the same ammunition. The
shooter shbuld be thoroughly
familiar with the characteristics of

_his rifle and ammunition before en--

tering an important tournamenit.
.Up to this point, much emphasis
has been placed on the use of the
sighting bull as a doping aid. It
might be worthwhile to digress for a
moment and talk about how to use
the sighter efficiently. Nothing is

more frustrating than to be down to

the last two or three shots — short
on time - a big switch in con-
ditions — and thé sighter looks like

- it ~had - been -used-to —pattern—a

shotgun! A few tips are offered here

to help minimize that situation, par-

ticularly when shooting with irons.

_If the sighter is used heavily to

check . ¢changes in condition,
estimate the change and make a
sight correction before firing. This
will reduce the total number of
shots in the nine ring, and make it
easier to find a shot later in the
stage. I the ten ring on the sighter
is shot away, horizontal drift may be
estimated by shading the sight pic-
ture to 12 or 6 o’clock. Similarly,

elevation changes may be checked

by shading 3 or 9 o¢’clock. The
shooter should practice
shading technique to develop his
confidence before attempting it in
an important tournament. With
telescopic sights, the  advice is
similar. Try to save a portion of the
sighter in case it is necessary to go
back late in the stage. Last but not
least,
necessarily. Only use it to check
conditions that you think you want
to shoot in, If you don't like the
looks of any particular condition,
wait it out. .

RULE No. 5. Play the percentages
and always dope for a safe ten.
Remember, they count the points
first.

There is a sub-set of rules to go
along with Rule 5, and these are
derived from the logic or
probabilities. If the wind is quar-
tering; i.e., 8 to 10 o’clock, or2 to 4
o’clock, and moderate to heavy, the
most probable change in condition
is a velocity change. Therefore by
slightly over-doping the drift as
noted on the sighter, a safe ten will
be assured for either a small pick-
up or let-off from the original con-
dition. Conversely,- if the wind is

blowing from 11 to 1 o’clock or 5 to

this

don’t use the sighter un- -

7 o’clock, the most pr'ob-ab[e
change is an angle switch. -A

slightly underdoped hold will -

minimize the chances of getting
caught in the switch. If the wind is
tight to moderate, these rules do
not apply because a small change
represents a larger percentage of
the original condition.
situation,
indicated by the drift on the sighter.
Using the safe ten approach to
doping may initially produce a
lower X count. However, as ex-
perience is gained, confidence in-
creases, and eventually your
shooting should result not only in

——higher-scores,--but -also more..X's.

RULE No. 6. If you beligve that
the mere reading of this article will
improve your scores, you are sadly
mistaken.

- Nothing in this article can, by it-
self, improve your shooting under
adverse wind conditions, The only
way to effect a consistent im-
provement in the wind is to utilize
all the fundamentals and develop
your own shooting strategy. All the
doping tips or  technigues that
anyone can offér are worth every
little compared to your own -ex-
perience. In the final analysis, you
.are the best judge of the particular
technigque which suits your style of
shooting.

The final advice is a lesson in
psychology. How many timés have |
seen a shooter give up after firing a
bad score in very tough wind con-

" ditions, and then watch his com-

petitors fall by the wayside, one by
one, in.succeeding matches, How
many times have | done it myseli?
The lesson s, when you think
you’ve lost the aggregate — you've
lost the aggregate! Many shooters
psyche themselves into thinking
they must shoot a 20X possible
every time they lie down. When they
get clobbered by rough conditions,
they  become demoralized. The
wind is your adversary, but 1o

‘conguer it, you must first conquer

yourself. The virtues of a champion
are dedication and patience, but
most of all patiérice. Your goal
should be, that after each 20 shots,
you should be able to say to your-
self, “l fired the best score | was
capable of under those conditions;
if someone beats me, I'll have to try
a little harder next match.” Good
luck and good shooting.

¥ X ¥
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fn this .
the hold should be as.
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