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Abstract

A brief history of where and how we were mounting early aiming devices.
How new mounting systems and devices evolved.

How developers for fire control are governed by weapon surface/s, ergonomics,
and tactics.

Modularity was not always understood or practiced. Lasers were not always
around, understood nor wanted. Dovetail rails were a hard sell at one time.

Why weapons designers need to work with optic/laser/NV and mount makers;
before, during, and after development.

Why all branches of the services, must have their specific needs in fire control be
addressed in common interfacing. Human engineering factors.

Should we rely on electronics alone for hand held point of aim weapons?

What needs to be considered for providing reliable power to future weapons - is a
battery the only way? Built in devices vs. field interchangeable systems.
Importance of helping weapons run cooler thus longer, and keeping barrels
free of direct attachment of rails and mounted devices. Helping electro-optic
devices run longer without failures due to weapon heat and vibrations.



The common interface for mounting devices to man portable weapons, is dictated
by the most common weapon used by the warfighter. In this case, the M16 A1,A2
with its carrying handle channel mount configuration.
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556. A line drawing right side view of the Colt 3x20 and
4x20 scope, showing nomenclature.

The sight adjustments may be made with the rim ol a
5.56mm cartridge.




In 1983, A.R.M.S. had developed a dovetail rail similar to the commercial Weaver style, but with significant
variations to what was available on the commercial market. Some of those variations included, standardizing

on a dovetail dimension for its product line, rectangular cross notches vs. the Weaver half round notch, a 3/8”
wide channel thru the center top of each dovetail rail, and when practical, the notched channel was set at a
STANAG length with holes placed at either end to facilitate the mounting of STANAG optical devices. In 1983,
A.R.M.S. also developed a self-locking thumbnut design, that was used in the carrying handle optic rail mount.
That self-locking feature is currently used to secure the M16 carrying handle to the flat top receiver.
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In late 1983 and on, A.R.M.S. started to receive requests from individual military personnel, for
the ability to mount scopes to their carry handle M16 rifles. The integration of rails to replace
carrying handles and other experiments with other weapons, showed a clear need to develop

something better than the channel mount, from many sources.
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Attention: Herb Wreden

Dear Sir:

Our company has observed what we perceive as sighting system interface
deficiencies, throughout U.5. small and crew served weapons
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The common block or foot found on most of the existing interfaces has
the following deficiencles.

(a)

(b}

The block was purposely designed to be under size in width so as to
not touch the supporting sides of the MIGAIAZ rifles. The block in
theary is supposed to pull down into two sloped angles with one
centered bolt, and remain secure. It does, but, it does not stay in
place, as G and vector forces dislodge 1t very quickly, though
hamonics.

The block 1s only approximately 1 374" long and does not extend the
length of the MIE channel. The average length of N.V. equipment
{ie]ANPYS-4, etc, 15 12" on aversge, consequently, the law of
lnerﬂuu is wrhw against the short span of support, plus only
held by one bo

Results of wusing the pnsenkl_\r issued block designed for the M16 rifle

has

and night ;1?hun9 devices on the rifle. When tl
on larger ca

fa}

b}

{c}

been the constant necessity of tightening and rezeroing of both day
he same interface is used
fber weapons the results are extremely poor at best.

tn-lt!orm; ecommences and oscillation of targeting results. 50 cal.
mounts break and all other systems including the M16 are made
uer)‘ inaccurate.

1f the same channel design and dimensions are incorporated into the
249 5AW, and set on top of a moving top cover, accuracy will b
Jeopardized beyond any reasorable control.

On all sniper rifles, other than the M6, the current block puts
the scope too high for ease of use. The M6 is already too high.

A.RM.S.
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There Is no means of multiple eye ralief with the current issue block
unless a special adapter was designed and that would aggrevate the
problem by rafsing the scope even higher.

The female mating channel 15 cut oversize from the §" width of MIG
carry handle, on all brackets that we have examined, and this
compounds the problem of not having a tight uniform fit. {ia:.ln
undersize width block in an oversize channel.

With the high cost of thursal, MUGS, Bee Sting, ete., it would be
fally to contimue using relatively inexpensive 111-conceived inter-
faces, that make current issue systems imaccurate.

In some instances, we have found that the NATD STAMAS system is best
and in other areas needing adjustability that the Weaver rail was
most suitable. This is why we incorporated both t{pes in one design.
It also allows interchangeability with our NATO al
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We propose that the following corrective steps be implemented.
1) Appointment of a director of weapon and sight interfacing.

Weapen
System
Consulanis

Tossday - Satwduy
1000 - §00 EBT.

2) Examine all interface dimensions in current mounting brackets and sights.

3] Determine what type of new interface would best suit the common need and

what corrective measures have to be taken.

4

replacement.
5

allow a st
zero hold
weagors,

6). Immediate determination of the proper rail and new drawing and spees

issued to all manufacturers.

7} A1l manufacturers should be fssued Go-No-Go gauges, fnstead of relying

on measurements alone.

%) Line up all systems for an actual physical test of interfacing, eye

relief, obstructions, practical usage, etc.

9.

strength, accuracy, and interchangeability.
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Determine what current brackets can be corrected and which ones need

Standardize on a rafl interface to replace current mounting block, to
nier base of support rwltiple eye relief, quick detach with
city and capable of working on heavy recoil crew serve

Test fire all systems on a regular basis for integrity of design,

Wotify all R & D manufacturers of new equipment,of design requirements.

11) Establish the concept throughout the military that the most critical area

of accuracy of weapon and sight is the mount interface.

I hope that this small brief will assist you in determining the proper course

of action. As you know we have been concerned with these problems and will
continue to support you in any capacity that the Army desires.

Very best regards,
Qo
R, “Swan

President, A.R.M.5.,Inc.



In the late 80’s a lot of experimentation was being conducted in regards to rail interfacing vs.
channel mounting. A much younger Gary Houtsma from Picatinny’s Future Weapons Branch,
Is shown visiting A.R.M.S. facilities with a very special weapon system. Dovetail dimensioning,
receiver height placement and notches to facilitate various known aiming devices, were
experimented with. Attachment devices used by A.R.M.S. at the time, included the self-locking
thumbnut and the then new A.R.M.S. throw lever system.




The transition from a channel carry handle mount, to a dovetail rail mount, was a daunting task
due to the vast array of weaponry and sighting devices that had to be considered, if
interchangeability was also to be realized.
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Squad auto weapons created more mounting problems. Because the top cover had to be
raised to load the weapon, mounting the optic so the objective lens didn’t become damaged

from hitting anything forward of the receiver.
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Air defense and anti-armor weapons, also had to be able to interchange aiming devices that
were available to the M16 weaponry. A stinger missile launcher, AT-4, and Carl Gustav are
exampled, with A.R.M.S. mounting variations that provided commonality for interchangeability.
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One of the most common but difficult weapons at the time to provide mounting ability to, was
the M14. Because of its unusual side mounting provision and not having a straight line stock
like the M16 rifle, height placement and eye relief were a challenge for practical
interchangeability.

(il




Creating interchangeability between weapon types, different receivers, various
interfaces on the bottom of optics, variations in eye relief, etc. was a difficult
transition. A.R.M.S. 1990 photo.
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Top center photo — Colt ACR receiver with half round notches, unmachined ACR receiver
forging. Notice that the carrying handle ability was retained in the forging. The pencil driven
into the bottom of the half round notch was a demonstration by yours truly that the next
forging should have the dovetail raised .100 higher for a proper dovetail.

)

A.R.M.S. mounting experiments
included converting M16A1
receivers to a flat top
configuration. A day vision and
N.V. throw lever attachment and
throw lever QD rear sight.

ey
q

A.R.M.S. receiver experiments
included electronic integration,
with different goals in mind.




Two Thermal housings before being
converted from a channel carry handle mount
to dimensions better suited for rail interface

needs.
Highly advanced weapon and aiming

systems became more easily accomplished
with the new rails and throw levers, such as
this 1991 photo shows with the A.R.M.S.
Rigid Frame.
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Lasers working from a carry handle mount, Lasers keep on getting smaller, more
compared to modern day mounting of much capable, and headed to a common
more capable laser devices. interface.

ON = OFF

A.R.M.S. experimental carry handle and
flat top receiver mounting for lasers, etc.
that are only powered via an auxiliary box
to the left of the receiver, that can also
accommodate a miniature dynamo power
up.
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FREE FLOAT !

The heat transfer of up to 900° hot gun barrels, is best avoided by not attaching (anything) to
the barrel. Allowing good venting and not trapping heat from radiating away, will allow a

weapon to survive longer.

Special Operations Command (SOCOM) Variations 95

115. Another example of a barrel failure due to the barrel
reaching its transformation temperature, which softens the

metal.
courtesy United States Special Operations Command
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In the early 1990’s A.R.M.S. designed a free float barrel and rail system. Some of the features
included a Q.D. laser ability built in flip up optics, and integral electronics power supply.

THE OPTIONS ARE UNLIMITED

IASIC RLF. CARBINE/RIFLE EXHIBNTING THE EASE AND ABILITY TO  EASY AGCESS TO THE FREE FLOATING BARREL ALLOWS RAPID
[ROVIDE BUILT-IN FORWARD PESTOL GRIP WITH LASER TRIGGER-  MAINTENANGE AND REMOVAL OF DEBRIS WITHOUT DISTURBING
NG BUTTON, AMD INTEGRAL AA BATTERY COMPARTMENTS. BORESIGHT.

THE SWAN RIGID FRAME MODULAR WEAPON SYSTEM PROVIDES
THE OMLY PRACTICAL MFTHOMN OF MU TIPLE ATTACHUMENTS




A young me experimenting with reasons why the carry handle had to go, and some of the ways it was
accomplished. The Canadian military were the 15! to adopt the A.R.M.S. established dovetail dimensions for
their receiver; followed by Colt and Picatinny. The channel in the center was eliminated on the receiver as it
was determined it looked too much like a pineapple grenade, next to a shooters head. All of the notches on
top of the current receiver were added as a temporary accommodation for the various optics being evaluated,
and having different eye relief's and crossbar requirements. gt ; Iy 1
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Photo on the left demonstrates that we will try mounting any device to help our soldiers.

Photo on the right shows just some of the ancillary equipment the military currently make
available to attach to the M16/M4 as needed by the warfighter.
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Hard Mounting vs. Soft Mounting.

A.R.M.S. developed the throw lever concept in the late 1980’s to provide a mount attachment that would provide a real repeat on/off
zero. All other mounts used a side to side direction of force, that disrupted windage when a knob or nut was used for attachment,
because of the varying degrees of force that hand tightening could not judge. The A.R.M.S. throw lever is a soft mounting system that
helps eliminate shock waves to sensitive electro-optic devices, much like shock absorption springs for vehicles, and even tanks.
A.R.M.S. experimented and determined that a non-adjustable pre-selected tension would eliminate any chance of over tightening or
damage to rails, and for the same reasons that the M16/M4 does not provide an adjustable gas or buffer system, as experience shows,
young soldiers may likely adjust it wrong. A.R.M.S. also provided a buffer system to further protect the precision rails. The notch in
the 1913 rail is designed to leave clearance so that any debris in the notch does not disrupt placement of a cross bar in the field. Once
attached in the forward position of the notch, the predetermined spring loaded tension built into the throw lever will provide extended

longevity to sensitive devices.

Lever & Buffer 1013 cross bar placement -
Pad Assembled SRy T T @:;@ ~

& ;

206 +.008
Component i
# ; view drawing ==
118 +.008 o — 2 =
T, — c —A.R.M.S. '
" ; throw lever @

assembly. |

”
i = Note X .
; B 1. Groove dimensions apply to all grooves. The

o number of grooves are dependant on applicotion.
Flo: 5B 2. Center to center dimension applies belween
adjacenl grooves. .

Thermal coupling instrumentation/heat transfer ~ PO* Becdloona :

Typical
Oscilloscope
instrumentation
for measuring
shock values.
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Soft mounting of devices provides an accurate QD advantage over thumbnuts and/or wrench tightened
attachment. The cam surface on the A.R.M.S. throw lever assembly will not shake or vibrate loose and has
proven to be snag free. A.R.M.S. has provided a lever lock ability, but to us its more like wearing suspenders
with the belt. In the last 18 years, A.R.M.S. has supplied many hundreds of thousands of throw lever
attachments to the electro-optical community for N.V., thermal, laser, and continue with some of the newest
Government selected day optics, and many other devices not shown.
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There are many good rail systems in service, the newest ones are free float. The A.R.M.S. S.I.LR. System,
Selective Integrated Rail, is unique that it allows rails to be added or replaced as required by technology
changes and/or field repairs. The polymer lower is also unique since it does not require covers to protect
against over-heated aluminum.

This 1995 A.R.M.S. poster demonstrates our continued vision of the future that will provide high tech
integrated abilities to our warfighters with advanced man portable weapon systems of all kinds, and
synchronized to communicate with larger support systems.

Technical Demonstration of a
Combatliaser (IFF) to
~ [Pismounte

CAS and MOUT Roles (CIDCAS)




