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CM:-1 Evaluation

For purposes of thig report T shall call the original model of the
CMG-1 with the left or right hand feed feature the CMG-1. The second
model with the larser bolt and left hand feed only I shall call the
CMG-1A.

The H sheped feed lever of the CMG-1 and the accompanyinz mechanisms

that allow a left or right hand feed is its best feature. However,

it will feed dependatly only from the left. When fed from the right,
something in the feed system binds and will not allow the carrier to ro
into battery with cnough velocity to (1), either strip the cartridese frorm
the belt or (2), if it does strip, there is not enoush remaining enersy
in the carrier grour to fire the cartridme due to lack of energy
transritted throueh tne firing pin.'

The AR-15 bolt and extractor used in the CMG-1 are not rugeed enouzh
for the job. Also, the bolt lug that strips the cartridge from the
telt cannct, due to the small diameter of the holt head, project far
enough up into the feed tray to guarantee an adequate driving surface
for stripping.

The AT 15 cas system considered for use in the C¥G-1 does not lend
itself to an interchanreable barrel system. & short stroke piston
svstem vas experimented with tul the small diameter of the piston rod
caused failures.

The problems mentioned above were the basic rensons for the changes
in design that led to the CMG-1A. This model haz a larger bolt head,
a different type extractor, a short stroke piston of larser diameter,
and feeds only from the left.

In examining the overall design concept of this model, and the desian
of the various ccmponents whieh comprise the total weapon, I have
come to the followins perscnal opinions.

1. The extractor design is inadequate for machine gun duty.

1.1 It is not rugged enough. The cross sectional area of the
extractor at the claw is inadequate. Very little attempt to
avoid stress concentration has been made. The extractor can
be pivoted completely out of the bolt, even though the
extractor spring and pluneer are in place. This is likely
to happen orten in service.
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The extractor plunger is inadequate. Itg length of service
under firing conditions is most likely to be extremely lirited.
Basic design, which creates stress concentration, is at fault.

The bolt design must te chanred to accommodate an adequate
extractor. Alsoc, due to a necessery change in design of the cam

track in the carrier, the cem pin nele in the bolt must te roved.

Carrier Desipn:
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The cam track in tle cerrier is similar to the cam track used
in the very early AR-10 weapons. This cam track had no

dwell after its helical path and vrior to picking up the

volt to berin its resrunrd moverent. The combination of
forces involved in roth stopping the rotational movement

of the Lolt and at the same moment fiving it = tremendous yank
tovards the recar of the weapon resulted in consistant bolt
failure at the cam pin hole. Addition of a short dwell
reriod at the forward end of the cam track golved this
orobler on the AR-10. As the sizes of toe CMG-1A bolt and
cam pin are very close to the AR-10 bolt and cam pin, I
assurme that the same situstion would exist and that the

same corrective action rmust be taven.

The deyth of the carrier body necessitated by the ras
systex's pcsition under the harrel riekes necessary a distance
frow the bolt face to the ejection vort in the bottom of the
receiver which is excessive for dependahble ejection, e
the cartridge case strikes the rear section of the ejection
vort at a point forward of tke C% of the caso. This is =
very dangerous situation. Scvin-becks are almost puaranteed.

Fastex films taken of the movements of the elected case after
firing dermonstrated tint thre comtination of the case strilins
the ejection port as it does, and then striking the traverse
and elevation gear immediately to the rear and below the
election port, would, at the cyclic rate of 250 rpm that

the CMG-1A seems to be operatins at present, result in two
successive ejected cases trying to be in the care place for
a duration of 1/°© second. Cyclic rate was calculated usings
the 4000 frames jer second speed of the Fastex camera as

o base. Exact cyclic rate must be arrived at by using a
timing light in comlination with the camera. A burst of X
number of rounds cannot be timed at present to get cyclic
rete Y.ecause the fecd syster will not feed zuccessive rounds.
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If the CNG-1A were to be brought to a faster rate than the
supposed 250 rpm, which should bte done, then the problem

is more serious. The ejected cases would probably bounce

right back inside the receiver, causing jams.
System:

The gas cylinder of the CMG-1A is, at present, welded to the
receiver by two plug-welds. I do not believe this mekes the
assembly of these two components stronc enough to withstand

rough usage. Position of exhaust ports has not been pgtablished
as yet. Also, the forward end of the cylinder is in lire to line
contact with the zas take-off boss. Due to thermal expansion

and contraction of the barrel and receiver assembly, and tolerance
eccumulation, I am sure there would be many instances where the
barrel could not be locked into the receiver because the barrel
lock pin would not slirn with its hole in the barrel extension.

The short stroke piston rod assembly is made of three componerts,
& piston head and an impingement rod oress fit into either end
of a tube with a wall thickness of .025 inches. The piston head
and the impingement rod should be pinned or brazed to the tute.
Also, it is probable that the wall thickness of this tube should
te increased. In fact, if pins were used to secure the head

and rod. this would be mandatory. The amount of flex in a
drivins rod sometimes exceeds expectations, and this would be
the basie reason for the thicker wall. .

t System:

Front sight design is adequate, although the components
should be lighter in weight.

Rear sirht design has not bteen initiated.
System:

The CMG-1A feed system does not function at present. The
feed pavls are attached to a plate which swings with the
feed lever. This causes the feed pawls to contact the
cartridge they are to plck up at markedly different times
assuming the cartridge lies paralle}l to the bore of the zun.

This gives me cause for immediate concern. I don't think it
will work. The exact reason as to why the CMG-1A feed system
doesn't function properly I can't determine at the present
moment a3z I could not find enough in the way of Kinimatic
studies of this feed system to make a judgement.
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T. Barrel Locking:

T.1 The barrel lock lever ig difficult to Oorerate because
yYou have to pull up or it., There is little room under
it to insert your finger. It is 80 positioned that it ig
almost mandatory 1t be Operated by the right hand. Either
hand operation would be preferable. The azount of force
delivered by the barrel lock spring to the barrel loek pin to

8. General configuration:

8.1 1In my opinion the CM3-1A receiver i3 too wige. By the time
8 forestock is adde » the width would be 80 great that it
would be difficult to handle. The top of the receiver
is open in front of the barrel block. In handling the veapon
while the barrel was hot, it would be Very easy to burn the

9. Firing Pin:

.1 Firing pin protrusion within acceptable limits using the
present design of the components involved ie, in my opinion,
almost impossibvle. #lso, the AR-15 firing pin tip was
incorperated, ang this is far from optimum.

In general, 1 found very 1ittle in the designs of both the CMG-1 and

the CMG-1A, ang ir the supporting evidence available in the way of formal
Kinimatic studies, tolerance Eccunulation studies, specifie calculations
recorded, etec., to g&ive me confidence in any particular subassembly or
the sum-total at present. A machine gun is rot a collection of components
it is an extremely well integrategd machine if it ig g good weapon. Atove
all, if it ig good, it is well engineered, with due ang thought ful
consideration given to ruzzedness , veight , feasibility and economy of
manufacture, ease of handling, ang dependability. The design is in detail
in the fullest sense of the meaning of that pPhase from the earliest
possible moment, and each detail is examined critically,

Conclusions:

Because of itg commzitment to delivery of thirty (30) CMG-1's to the Army
in September, Colt's is in a very difficult position due to the almost
complete redesign necessary.
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In teres of time and hov it is related to Colt's present position, I

would like to tell you of a specific develovment effort in which I
rarticipated. "r. &. ¥. Stoner and I started on the design of the S--£2,

the forerunner of the £ 63 on January 2. Prior to that Stoner had completed
rourh design layouts of the system, in fact. he had bteen working on the
design concevt for at least a year prior tc this time. We worked on the
Lelt--fed machine run version only, to prove the feasibility of the system.

e toth worked on the board, back to back. for 6-6-10 hours a day. At the
end of the first two weeks we hired cne podel maker, and a week later another.
“e equipped our own separate model shor with the most modern of brand new
machine tools and inspection equipment. Ve had no functions to perform other
than to desiwn and to supervise our model makers. At the end of March we

iad a machine pun, in the white, with no sights, and a rudimentary charging
iandle bvecause, for our purpose of evaluating concept, desien, and performance,
tre chaerging handle was of niinor importance. In other words, we had the
tasic elements only. The only responsibility our model makers had had

during this periecd was tec us. 30 their time had been one hundred rer cent
(190Z) on tne project Tt took us the entire month of April and 20.G00

to 30.000 rounds fired to convinee us we had renoved the mejor buzs and

that we nad a devendable wearon. Doth Stoner and I felt that we had
acconplished a miner miracle.

7 estimate of the amcunt of time it would take to clean this same weepon
ur Tor an Army test schedule, with the same quantities involved as in

the Cclt contract, would have to %“e. a2t the very minimum, another six
months . and this would be accomplished only by addins considerarly to the
rumoer of peorle involved.

“ecomnmendations -

Pecause the Job fTacing Jolt's ir delivering the reaquirea quantity o”
machine guns to the Army for test would ordinarily require a vear's tirme
or very close tc it under the very best of conditions considering the
rresent state of develonment of the CMC-1A, I would recormmend that:

i Colt's exact situation be exrlained to the Tovernment and an
extension on delivery be requested.

If this extenzion is not forthcoming, then Tolt's should very
seriously consider attempting to extricate themselves from their
obligation to the Government.

Ny

I would llke to say that T complete this report with a feeling of real
regret as to its cortent.

Hobert ', Fremont
3881 DI -
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