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BENCHREST TRIGGERS

, by Stuart Otteson

HREE DECADES ago, when

modern benchrest shooting was
in its infancy, a wide variety of triggers
were being used, ranging from twned-
up milicary rigs all the way to complex
European double-set types. Few of
these extremes are seen now. Today's
benchrest shooter has pretty much
settled on the so-alled two-ounce
trigger, a particularly useful compro-
mise that came to the fore in bench-
rest shoorting during the 1960s.

Specific evaluations of currently
available two-ounce triggers, including
those made by Kenyon, Hary,
Remington, and Canjar, will follow in
later arcicles. But first, as an
introduction, let’s explore some
general aspects of match-trigger design
and performance. In addition, figures
two through nine give a brief thumb-
nail sketch of various trigger types that
have been used in bolt-action rifles.

Because really heavy trigger pulls
are ‘so incompatible with accurate
shooting, the search for light triggers
goes back almost to the origins of

Figure 1
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firearms. The effort required to release
a ten or fifteen-pound trigger, for
example, obviously renders good
marksmanship a practical impossibil-
ity. About the heaviest pulls actually
preferred by match shooters today run
around two to three pounds, but then
generally only by those long
accustomed to shooting under the old
three-pound-trigger rules.

The objection to a heavy pull is
twofold. First, it leads to gripping the
tifle so tightly that a truly stable hold
becomes very difficult. Second, it
becomes much harder to fire the
instant one desires, because the ability
to accurately judge the pressure being
applied decreases sharply as pull
weights increase.

On the opposite end of the scale, it is
erroneous to assume that the lighter a
trigger pull can be made, the better.
While pulls of a fraction of an ounce
are readily obtainable, such triggers are
very difficult to use properly, If we
assume that most competitors, even
those shooting “free recoil,” want to
control the firing process, it then
follows that one must be able to place
the finger firmly enough against the
trigger shoe to accurately gauge the
pressure being applied. For me, that
takes at least a four or five-ounce pull,
although obviously the sense of touch
varies, and many shooters are
successful with lesser weights.

In general, a pull somewhere
between two and eight ounces seems
about as low as most shooters can

In both of these multiple-lever arrangements, the extra
levers A and B reduce the weight of pull required at trigger
piece C. In the arrangement at the left, however, these levers are
below disengagement point D, so they act simply as extensions of
the trigger piece. All the extra movement that they introduce must
be supplied by finger mavement, which would obviously produce a
hopelessly long pull. In the arrangement at the right, these extra
levers are above the disengagement point, in the automatic or
override circuit of the trigger. Motion is thus provided by the firing-

pin spring after the disengagement surfaces ““break.’’

control effectively. For some, that
point may even be as high as sixteen
ounces. But whatever it is for any
patticular shooter, anything less
introduces the possibility of random
contact discharging the trigger.

Although we tend to focus on pull
weight, triggers of course have other
very important attributes. Engagement
should be small enough so that the
finger movement necessary ro release
the trigger (sometimes called creep) is
imperceptible. Again, for me, that
figure is about 0.010 inch, Any move-
ment that can be felt tends to confuse
the firing process and thus oppose a
precise and fast release.

Overtravel, movement following
release (sometimes called backlash or
slap), must also be controlled, and here
an even smaller figure is desirable. If
the finger is allowed to momentarily
accelerate after the trigger breaks, then
when it does reach its stop, the aim of -
the rifle can be thrown off.

A cigger must also be uniform or
repeatable. Regardless of how sensa-
tional its performance may be
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Figure 2 The four-lever micromotion trigger -
used in Winchester Model 52 target rifles was
developed under the three-pound-trigger rules; it
is not a “’light pull’’ trigger, but it demonstrates an
interesting application of levers, with one on each
side of the disengagement paint. Lever A in the
override circuit is proportioned to reduce the load
transmitted from sear B to disengagement point C.
Lever D on the other side, proportioned in the
exactly oppasite manner, cancels out this weight-

@

of-pull advantage but virtuaily removes all feeling
of movement at trigger piece E.

otherwise, shot-to-shot variations can
render all for naught. They not only
make it difficulc to get the shot off at
exactly the right moment, they affect
hold also. This is probably the single
biggest challenge in match-trigger
design. :

Retraction concerns the trigger's
ability to return to full original en-
gagement if it is pulled pardally
through without firing. The argument
is that without retraction, the rifle can
be left in a potentially unsafe state.
Benchrest shooters do not normally
“play” the trigger, at least in the same
sense that position shooters do. This is
perhaps fortunate, because as will be
seen in later articles, benchrest triggers
generally exhibir lictle if any ability to
retract.

Sensitivity is a more practical
concern. If a trigger starts releasing on
either the opening or the closing of the
bolt, even only very occasionally,
you've got a big problem on your
hands. Triggers thar sometimes just
seem o “cock off” on their own are of
course an even greater liability.

The trigger’s lock time, while
obviously not as critical to benchrest
as to position shooting, is nonetheless
important also. It adds directly to the
lock time of the firing pin and the
ignition process. making the overall

delay between the conscious action of

the shooter and the exit of the bullet
from the muzzle that much greater.

Finally, vibration generated by the
trigger can affect accuracy. Rimfire
rifles are particularly sensitive, and
triggers like those in che Winchester
Model 52 have long been advertised as
being vibration-free, an attempt to
clearly set them apart in customers’
minds from set triggers, where a sizable
impact is part and parcel of the release
process.

Getting back to trigger weight, what
sets the limits for light pulll It is
sometimes assumed that spring tension
alone determines weight of pull. But
friction is also a factor, one that
unfartunately is not nearly so easily
managed as spring tension.

For the kind of crigger pulls normally

Figure 4

In this double set trigger, the

Figure 3  Simplicity and durability
make the direct double-draw trigger
ideal for military rifles, A doublecam
arrangement sequentially draws sear A
down when trigger piece B is pulled and
allows a large sear stand-up without
excessive creep. Cam C, close to its
pivot, provides leverage to take up the
slack easily. Contact of the second cam,
D, farther from the pivot abruptly and
distinctly shifts to a sharper and deaner
final pull. Good features of this non-
adjustable trigger — besides reliability
— are zero lock time and the ability to
retract folly,

associated with hunting rifles (say
three to six pounds), spring tension is
significant, and weight of pull responds
teadily to spring adjustment. Yet in
these same triggers, the underlying
friction is usually high enough so that
trying to go down to really light
weights is an exercise in furlity. You
could in fact literally take out and
discard the trigger spring in most
hunting triggers and still not even
approach match-level pulls.

This friction, which must be drasti-
cally reduced to get a truly light, safe,
trigger pull, is caused primarily by the
fact that the two metal surfaces that
must slide out of engagement with
cach other normally also. carry the
mainspring load. They are thus
pressed together very dghtly, and
resistance to sliding movement is deter-
mined just as much by this pressure as
it is by the “slickness” or coefficient of
friction of the two surfaces.

We can sit back and theorize four
possible ways to lighten the pull of a
purely mechanical trigger:

lighten the trigger spring

N (o)
°

Figure 5  This multiple-
D lever set trigger is like the

kick-off, A, replaces the usual trigger ) one in Figure 4 but with
piece. The set mechanism, mounted in ® extra levers A and B to
the trigger guard, includes a rear setting reduce the spring force C
trigger, B, and a front firing trigger, C. transmitted ‘to latching
To set, rear trigger is pulled until ledge E point D. With this
is engaged. A pull on the firing trigger reduction in spring
releases the set rear trigger, which a force, trigger pull can be
spring at D throws upward to strike the reduced to a fraction of
kick-off and thus fire the rifle. The pull an ounce.

of such triggers varies from an ounce or

two to several pounds.
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Figure 6  This single set trigger
developed by Canjar in the
Forties uses one trigger to both
set and fire the mechanism. The

ounce by screw I.

increase trigger-piece leverage
smooth the disengagement surfaces

temove the load from the disengage-
ment surfaces

As already noted, for the kind of pull

" weights we are interested in here,

spring forces are already pretty well out
of the picture. Thus while a light
trigger spring is necessary to avoid
adding resistance, it can't in itself take
us down to anything like a two to
eight-ounce level.

Fooling with the leverage of the
trigger piece is not a highly useful
approach either, as any gain extracts
an exactly proportional price in trigger
movement. In figure seven, the trigger
plece pivots roughly at its midpoint.
Thus if disengagement with the sear
takes three pounds and 0.012 inch at
D, essentially the same must be applied
by the finger against the trigger shoe. If
the pivot were relocated closer to the
sear, let-off weight would be reduced,

N

Figure 7 1n this commerdal

set shoe B, containing release tab @)) override trigger, sear A blocks
D and the required springs, A : cocking piece B and Is supparted
attaches to the lower stub of D”| [E by trigger piece C. Engagement of
trigger piece A rather than being the cocking piece can be large,
mounted in the trigger guard. Set G with sear engagement D small.
shoe B is sed for tab D, F This trigger is Efull:;di;tm’blefo; ?
which pivots at €. Pushing the engagement E, ght £, an
shoe forward latches the release E overtravel C. Typlcal weight is -
tab at F and lets it protrude = two to four pounds, engagement
forward at G, A touch on the tab L EJ) 0.012 inch,.overtravel 0.005 Inch. b
at G releases it, and coil spring H Connector strap H between sear .
snaps the shoe back to fire the A and trigger piece C gives this 3
main trigger. Pull adjusts from Remmgto'll\ M.°d¢'”7m trigger a
two ounces down to less than an special ‘“‘resillent”” release, as
explained in Rifle 64, page 18, E
3
3
but finger movement would increase miniature impact device between -
by exactly the same ratio. Trigger- them. Itis based on the theory thatit K
piece leverage could also be improved takes a lot less of a blow to dislodge a .
with separate pivoted levers as shown sear than to ignite a primer. Thus g
in the first skewch in figure one, but  while the firing pin may have a twenty- 2
this tends to be impractical for the five-pound mainspring, something
same reasons. closer to a two or three-pound spring -
s h di ha ¢ may suffice to kick off the sear. Since i
moot o lserj'ﬁagement. sul ‘;’sﬁ‘io' the sliding friction between two
:‘%‘:‘“"Y'et :“:ocst :o oer “‘“It :’r' e:s surfaces is directly proportional to the
are pret:y smoo?h to begmy i wi'thlggnd . load th;yanar; iy ru&\gc,ﬂ:othxs i;n
» sutomartically bring let-o ¢ in the .
so regardless of how car'efully they are trigger down from the pound to the .
polished, practical gains here are ighborhood
relatively limited. ou;enelg rhood. .
N ially the same
Thus bv a ¢ e can ger essenti .
are ﬁmyo“p‘&:z: gmma;::?;i::; result by addmg_ one or more pivoted
schemes to d e the contact load levers into the trigger’s override circuie,
ied by the trigger piece, and it is as shown by the second sketch in
here that the true dive'rsity and figure on;. Each leverhls propomonec}
ingenuity of the varous types of .. ~oF. oul":x don £ ; fmc’“m kc:
triggers comes info evidence, Mechani. TAIRSPring load passed along to _the
cally. there are two basic a ches actual disengagement point. The
Th:’ set trigger separates &cha. ct addition of a single lever results in che
from the ﬁriglfg-pin gystem chen tnggl &, most common variery of multiple-lever
RN {Continued on page 63}
Figure 8 This two-stage
target trigger provides a
type of trigger control
favored by some position
shooters, Initial sear en-
" gagement can be “played”’
without risk of accidental firing, The second stage N
provides distinct and very sensitive release. In this Figure 9 This threedever “two-ounce’’
Anschutz version, latch assembly A supports sear trigger is the basic type preferred by
B with an initial overlap at C of roughly 0.010 inch. today’s benchrest shooters. Trigger
with a pull on trigger piece D, first-stage lever £ piece A supports sear B indirectly
removes most of the sear engagement; when about through intermediate lever C, which
0.001 inch of engagement remains, second-stage reduces the contact force at release
lever F takes over. lts longer moment arm paint D enough to make pufl as light as
provides less leverage — but also less perceived two ounces possible. This Remington
movement — in the final pull, trigger is fully adjustable also.
RIFLE76 -
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Benchrest Triggers
(Continued from page 34)

trigger, the three-lever trigger (figure
nine). Contact force is reduced
enough by this one lever to make pulls
as low as two ounces possible. '

We can also combine both ap-
proaches, although the resulting pull
weight can be so light as o be of
doubtful utility. The Woody set
trigger, shown in figure five and used
in match Springfield rifles some fifty
years ago, had two levers in che set
mechanism to reduce tension from the
kick-off spring. There were also Swiss
set triggers of the time with even more
levers. Pulls were reportedly so light
with these triggers that one had to be
careful about what direction che breeze
was coming from. They were true
“hair” triggers.

Canjar single set triggers represent
another variation on this theme, with
the set mechanism working undec-
neath a multiple-lever trigger. The
impact needed to dislodge the main
sear is then so slight that a very light
kick-off spring can be used to start
with,

Engagement, overtravel, and sensi-
“tivity are roughly comparable between
set triggers and multiple-lever triggers
working at equal weight levels. The big
differences involve lock time and
_vibration.

Whereas simple multiplelever trig-
gers can have lock times comparable to
a normal hunting trigger (say a fraction
of a millisecond), set triggers are
another matter entirely, generally
taking longer to function than the
firing pin itself. Set triggers also create
vibrations that can travel throughout
the rifle before the bullet exits from the

muzzle.

- Thus while set triggers were once
very popular in benchrest shooting,
the faster and less complex three-lever
or two-ounce triggers have now largely
phased them out, providing as light a
pull as most shooters can effectively
utilize anyway. -—

I\
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Single-Shots

.(Continued from page 23)

and this brought out the two problems
that I deemed needed correcting: the
finger lever and the very high
sidewalls of the receiver.

The clagsic S-shaped finger lever is
quite ideal for a straight-grip stock,
and I had no problem with it on my .45
RCBS high-wall rifle. But on this
Model L rifle, the same-shaped finger
lever was a knuckle buster and a very
mean one at that. Its use on a heavy-
recoiling rifle with a pistol-grip stock
could easily cause a shooter to
develap a case of flinching. I had to
alter tha lever.

1 did it in this manner: I heated the
S part of the lever red-hot and
straightened it out. Then I sawed 1.5
inches off its straightened end. Then
taking a 1/8x1/2 inch piece of strap
iron about 2 1/2 inches long and
bending it to a loose L, I welded it to
the main part of the lever just far
enough back to allow it to glear the
trigger. Additional bending and
shaping and filing had to be dore

before it was finished. So altered, it is .

far less of a finger bruiser, believe me.

The second problem with this rifle
with a scope mounted on it was that of
difficult loading and unloading,
especially the latter. There was just
not enough room between the scope
and the high receiver walls to easily
insert a loaded round or to give finger
assistance in removing a loaded
cartridge or fired case from the action.
The remedy for this was to lower one
of the receiver walls; that is, to shape
the receiver on the order of the Ruger
Number One. So that is what I did,
and since the stock had a
for a right-handed shooter, I cut .the
right wall down approximately 5/16
inch, enough to allow the entrance of
my thumb or finger to assgist in the
loading and extraction. The cutting
down of the wall would have been an
easy job had I had a milling machine
at my disposal. But since I did not, I
merely drilled a row of small holes at
the line of the lowered wall and then
sawed and filed the surplus metal
away. I can’t see where this weakens
the action one bit, and it certainly
made the rifle more shootable.

The lowered receiver wall also allows
better access to the hammer, thus
making the hammer easier to cock and
safer to lower. This is true whether the
rifle has a scope or not. Incidentally, a
clamp-on hammer spur can be fitted to
this hammer to make it still easier to
cock, This requires some file work on
the hammer spur or on the hammer

DO YOU KNOW THE ADVANTAGES OF A
BROWNELL CUSTOM 5COPE MOUNT?

WAy 13 this soope meunt used world wide?

A sit addresand, stamped oxveoon will iy
-asswer these qestian aod give poo
infomation e our gy eapx. bl §
tandles custom bolt st fexidie |
ranead, Maoalicher tip, e

@ eh The powder measure
& conversion used by more

- . benchrest shooters than

any other. Guaranteed to

repeat any predetermined set-
ting. New converted measures
available or your measure
§ converted and returned. Send
% “10 S.A.S.E. for illustrated
jj catalog of products. We specialize
in' custom rejoading equipment.

Custom Products
Nell A. Jones
686 Baldwin St.
Meadvilie, PA 16335

ASKTHE KEY
QUESTION .....

EBE HASA GUNLAW
\w_—- REDUCED CRIME?
If we ask often enough, they'll get
the message: No city, no state has
reduced its crime rate by the
passage of any form of gun law.
These durable/quality long-lasting
15 x 3-3/4-inch yellow-on-black vinyl
bumper stickers are offered at our
cost for production, handling and
mailing. They are not copyrighted:
please feel free to have your own
stickers printed.

2FOR $1

10 FOR $3
PRICE INCLUDES
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