MAKING THE

Mi14 RIFLE

A third contractor with no previous riflemaking
experience, Thompson Ramo Wooldridge Inc.,
began deliveries ahead of schedule
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Four TRW principals, headed by Stanley
C. Pace, Vice President of the Electro-
Mechanical Group, examine a rack of
completed MI14 rifles. (I. to r.) Mr
Pace; William H. Goldbach, Ordnance
Works Manager; W. Stan Johnston,
Operations Manager of Jet Division; and
Arthur H. Schweitzer, Vice President
and General Manager of Jet Division

HE United States has outstanding
Tcompetcncc among nations in mak-
ing and using military self-loading rifies.

After a long development, the MI
rifle was standardized at the beginning
of 1936. There was much opposition
from some sources to even the idea of
a self-loading rifle. Others stated the
M1 could not be manufactured, and
still others advocated other rifles. Manu-
facturing errors during early produc-
tion resulted in rifles which malfunc-
tioned, giving support for a time to
opponents of the rifle.

Backed by the confidence of the com-
bat branches that the rifle they required
would be forthcoming, the responsible
Army authorities continued, at times
against opposition of almost every pos-
sible kind, until these problems were
overcome. The M1 rifle was then manu-
factured in tremendous numbers. Dur-
ing World War II it was a striking
military success, fully justifying the
confidence that had been placed in it.

Following is the estimate of its
importance that was made by Gen.
George C. Marshall:

“Careful planning and husbanding of
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Eleven major parts of M14 rifle which are manufactured by Thompson Ramo
Wooldridge. Remaining parts are produced by subcontractors, with TRW as
prime contractor responsible for the completed weapon

the Army’s meager peacetime resources
and the nature of this Nation's machine
economy gave the American armies in
Europe two good advantages over the
German enemy. One of ours was the
Garand semi-automatic rifle, which the
Germans were never able to duplicate.
It is interesting to trace the planning
and decisions that gave us the Garand
rifie and the tremendous” small arms
fire power that went with it, noting
especially that the War Department
program for the Garand rifle was stren-
uously opposed.”

Gen. Marshall then contrasted the
U. S. and the German solutions to the
requirement for small arms effective-
ness, and commented: “QOur superiority
in infantry fire power, stemming from
the use of the semi-automatic rifle, was
never overcome.” (The Winning of the
War in Europe and the Pacific—Bien-
nial Report, Chief of Staff, by George
C. Marshall.)

The MI1’s military success was re-
peated in the Korean War.

Since then it has shown itself, when
adjusted for the purpose, to be an
excellent long-range target rifle. It is
interesting that the special fitting and
adjustment for this purpose have no
adverse effect on its endurance and suit-
ability for Service use.

Combat troops considered that 2 fea-
tures of the M 1—its magazine capacity
of only 8 rounds, and its lack of a full-
automatic feature—were definite short-
comings. Its weight of nearly 10 Ibs.
was also criticized, though to men in
battle this was a far less important
consideration than magazine capacity
and automatic fire.

Steps were begun during World War
IT to remedy these shortcomings. While
this could have been accomplished by
modifications to the existing rifle, a
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First operation in TRW’s receiver line is continuous chain broaching, with
a Footburt 144” chain broach. This is a technique common to production of
jet engine components, in which TRW is a world leader. Advantage is that
more surfaces can be machined at one pass than on conventional broaches

Colonial pull-type broach cutting magazine slot of M14 receiver. The 15
stations on this machine illustrate advantages of continuous broaching
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greater effort was made and new rifles
were manufactured, though on the Ml
basic design. The resulting T20 series
of rifles contained 20-round magazines,
a switch permitting semi-automatic or
full-automatic fire at will, and a muzzle
brake to decrease recoil and help to
hold the muzzle down during full-
automatic fire. These rifles enjoyed con-
siderable success. Undoubtedly they
would have been manufactured and
used in quantity if the war had con-
tinued beyond 1945. But a more com-
prehensive solution was desired, and
this admittedly partial solution was
dropped in 1947.

It was considered necessary to stand-
ardize on a cartridge shorter, lighter,
and more convenient than the .30-06,
which had been designed at the begin-
ning of this century for the smokeless
powders available at that time. A new
cartridge was required for mechanism
compactness in the weapons foreseen.

One solution to this problem, which
was recognized by all the principal
nations, was a low-powered cartridge.
The Soviet Union armed its troops with
the SKS short rifle and AK assault rifle,
both made for the Soviet 7.62 mm. short
cartridge. It fires a 122-gr. bullet at
2400 f.p.s. A British crash program
brought forth a short .280 .cartridge
and a semi-automatic rifle for it. The
U. S., however, rejected any cartridge
of limited effectiveness, since it re-
quired one cartridge for- all shoulder
weapons, and also all ground machine
guns unless a different cartridge were
to be used for these.

These considerations resulted in the
U. S. development of a cal. .30 car-
tridge about 14" shorter than the .30-'06
but of substantially the same power in
Service loadings. In its finished form,
the T65E3, this was accepted in Decem-
ber 1953 by the NATO nations as their
common cartridge, under the designa-
tion 7.62 mm. NATO cartridge. It may
be manufactured with different pow-
ders, bullets, etc., by the various nations,
so long as the product functions in
all standard weapons of that caliber
throughout NATO.

In early 1954, the FN rifle for this
cartridge was adopted by Great Britain,
Belgium, Canada, and Australia. This
excellent rifle was developed by Fab-
rique Nationale d’Armes de Guerre,
the Belgian Government plant for man-
ufacturing military and commercial
small arms. It incorporated design fea-
tures taken from inventions in several
countries. The rifle was modified by
each country adopting it, though with-
out changing its essential character.

The United States was alone in al-
ready possessing a good self-loading
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Why Thompson Ramo Wooldridge?

The RIFLEMAN team asked Mr. S. C. Pace, Group Vice
President of Thompson Ramo Wooldridge, why his estab-
lishment decided to go into the rifle manufacturing busi-
ness. Certainly there is nothing in the history of Thompson
Ramo Wooldridge to indicate such an interest, at least
directly. Mr. Pace answered very frankly, as follows:

*“The Electro-Mechanical Group
within Thompson Ramo Wooldridge is
the industry’s largest supplier of jet
engine components, and a large variety
of other components connected with
aircraft. We have been leaders in this
field dating from World War II. This
has been very precise and high-quality
work, and at the same time high-
production work. It absorbed a con-
siderable part of our energy, financial
effort, and capability for planning and
expansion to grow with the aircraft.

“Then in 1957 the aircraft business
peaked out and started sliding off. This
caused, of course, an excess capacity to
be available. On the other hand we
found that the missile and space busi-
ness, which we penetrated and continue
to penetrate, did not provide the type
of work which this Group needed,
which was primarily manufacturing. In
the missile and space field, we found,
most of the work was research, devel-
opment, and making up prototypes.
There were a few, but a small number,
of production-type orders. So we found
that although we were acquiring sales
dollars and employment, it was new
employment of engineering and techni-
cal people, and sales dollars of labo-
ratory work and prototype shop work.
This Group has always been strong
on low cost, high-precision production
work. We wanted to continue our air-
craft work, and also our missile and
space work, but recognized that these
would not make up for the decline in
aircraft. .

“So we started searching quite
broadly, both functionally and also
among the different users of precision
electrical and mechanical equipment.
We found there were several oppor-
tunities in the Army ordnance field. A
lot of research and development is done
within the Army. Then production is
placed on competitive contract with the
most capable producers, a type of con-
tracting with which we were quite
familiar.

“Among the first major items that
came to our attention was the Ml14
rifle. At first we were quite reserved
as to whether it was suitable for us.
As it turned out, the more we studied
it, and got the detailed requirements
and looked at them at close range, the
more we found it was an extremely

good thing for our manufacturing back-
ground, experience, and capability. So
we put a considerable effort into the
program to lay out a process, manufac-
turing facilities, etc., so that we could
make a good proposal to the Army. We
are very pleased that we were successful.

“There was considerable publicity
about the initial difficulties the other
commercial manufacturers had, and we
recognized this. We studied this to the
extent that it was possible to do, but
we felt that we could resolve these
problems.

“We are not making money on the
first order, and this was intentional.
This was known and discussed at the
time we made our quotation to the
Army.

“We designed a manufacturing proc-
ess and technique, and selected manu-
facturing machinery, to give us a low
ultimate unit cost in production. This
required a considerable amount of new
machinery, which the Army was willing
to put in, to achieve this low unit cost.
We correctly analyzed the Army’s re-
quirements and desires and I think we
matched them by this proposal.

“We quoted originally on the basis of
absorbing, on our shoulders, the start-
up cost of this program. In other words,
we quoted a unit price for the rifles
which was, you might say, the unit price
in full production without a ‘learning
curve’ cost. We felt that this was our
entrance fee into this business and we
were very willing to make that invest-
ment in order to achieve an entrance.
And so, because of this planned invest-
ment, which we have made and are
making: (though most of it is behind
us now), we will lose money on the
first contract, but we anticipate and
hope that we will make money on the
second contract which has already been
awarded. We also anticipate continuing
contracts.

“Now that we have resolved many of
the problems and have begun producing
rifles, 1 have been asked whether we
have any second thoughts about it. Do
we still want to be in the M 14 business?
The answer is that we are very proud
and pleased with this program, and are
looking forward to several years of
production in it.

“It is our goal to be the leading pro-
ducer of M14 rifles for the Army.”
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A striking aspect of TRW production is the almost total absence of small machines.

This Krueger lateral transfer machine performs 30 operations on two M14 bolts clamped

to a pallet.

This one-man operation replaces

15 machines used for single point

machining. Bolts are precision bored, reamed, gun drilled, and hollow milled at rate

of 190 per hour, including Sheffield Precisionaire gauging. Automatic gauging and

inspection, with immediate exhibition of results on a control panel, detect any variation
in setup as soon as it occurs

Allen multi-station drilling machine drills
all the various small holes in the receiver
during one complete index of the part.

This special purpose machine by-passes
many conventional machining operations

rifle, and was under no compulsion to
adopt a new one immediately. Also
there was no money for quantity pro-
duction of a new rifle even if stand-
ardized. Most important, the American
intention was not limited to correcting
the 2 technical shortcomings of the
M1 rifle. There was a wider purpose
to obtain greater firepower, a better
individual rifle and automatic rifle, re-
duction in training time, simplification
of maintenance, and simplification and
reduction of logistics problems. These
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ends were considered best attained by
a weapons system in which one rifle-
type weapon and one ground machine
gun could replace the conventional
rifle, carbine, sub-machine gun, auto-
matic rifle, and machine gun.

Two rifles reached the stage of final
consideration—the FN rifle under the
designation T48, and the T44 which
had been developed by Springfield
Armory. These were given severe Serv-
ice testing beginning in 1952, including
testing in quantity in the Arctic and
the tropics. The concept of a single
rifle replacing former shoulder weapons
was thoroughly checked with a special
order of 3200 FN rifles. The extraordi-
nary step was taken of manufacturing
500 of each model, by different con-
tractors, to determine whether they
would perform satisfactorily when made
by mass production methods. Some
serious difficulties were experienced
with the T48, but these were corrected.
The ultimate decision went to the T44.

On May 1, 1957, the Secretary of the
Army announced the adoption of a new
weapons system made up of the M60
general-purpose machine gun standard-
ized a short time before, and the T44E4
adopted as the M14,

On Oct. 4, 1957, the Soviet Union
launched the first man-made earth
satellite. This focused public atten-
tion on the exotic weapons. First
efforts to strengthen the U. S. position
were directed toward these. It was even-
tually realized that military strength of
the more conventional type is neces-
sary also, and this led to the first appro-
priation of funds for quantity procure-
ment of the M14 rifle.

Springfield Armory had carried out
extensive production studies, and had
the ‘production package’ of manufac-
turing drawings ready to furnish to
contractors. These showed all specifi-

cations for every part, including allow-
able tolerances. The Armory had been
carrying on its own limited production
of M14’s under these standards.

First contracts went in 1959 to
Winchester-Western Division of Olin at
New Haven, Conn., and Harrington &
Richardson, Inc., Worcester, Mass.
Winchester had manufactured more
than 500,000 M1 rifles during World
War Il and Harrington & Richardson
manufactured nearly 500,000 MI’s
during the Korean period.

Harrington & Richardson had been
designated as a storage site for Ml
rifle production machinery. With the
aid of this machinery, and also with
extensive subcontracting, Harrington &
Richardson got into production first.
Both contractors, however, suffered dif-
ficulties and delays, to the extent that
congressional and press criticism took
the form that the rifle should never
have been adopted, could not be made
in production, and was not really dif-
ferent from the MI.

In July 1961 the Chief of Ordnance
appointed Brig. Gen. Elmer J. Gibson
as project manager for the M14 rifle.
He brought the whole matter into
proper perspective, initiated reforms,
and urged that an additional contractor
be brought into the picture. Incidentally,
the project manager system is now in
use for about 30 major development
and manufacturing items in the Army.

The National Rifle Association, with
the full permission and assistance of the
Army authorities, then sent a RIFLE-
MAN Staff team to Springfield Armory,
H&R, and Winchester to see the actual
operation at first hand. One of the first
things this team discovered was that

Seneca Falls tracer lathe machining out-
side of the M14 barrel. It cuts the entire
contoured form with one pass on rough
machining and one pass on finish machin-
ing without removing the part. This tracer
lathe replaces 6 conventional
equipment

pieces of







