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Introduction:

In 2012 The Topic Of Integrally Suppressed Weapons Was Suggested By
Dr. Barton Hal per n Fo rARDER dSSAA domméxiblunt eer
Technology Military PoToHealptLocatd Thesnmal v ey 0
Management Elements For Integration Into Future Weapons.

-}

Found Were Ultra -Thin Vacuum Barriers,  Nano - Composite Rifle Forend
Materials, Carbon Fiber Mandrel Winding And Inspiration From The WW -1
Lewis Machine Gun. Survey Members Then Contributed Weapons, All
Materials, Ammunition, Test Equipment And Their Own Labor To Perform
Preliminary Testing For Potential That Could Lead To Actual Improvements
In Weapon Handling And Performance.

These Are Our ResultséWe Are Privileged



The Problem Of ISR Forend Heat:




Contributing To The Heat Problem:

ABi g Magazines & Full Auto Firebo

Above: Bottershoot Photo C -Mag Gas Tube, DSC M -16A1 Gas Tube Photo, SonsOfGuns M-16A2 C -Mag Gas Tube Photo.
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Contributing To The Heat Problem:

AnBi g Magazines & Full Auto Fireo

Above: Internet Photos Firearm Blog & AR -15.com Provided By Contributors, Damaged & Destroyed M -4 Type Fixed & Adjustable Gas T  ubes.




Contributing To The Heat Problem:

ABi g Magazines & Full Auto Firebo

Above: DoD M-4 Barrel Failure With Forend; AR -15.com Four Failed M -4 Barrels In Reduced Diameter Section.
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Contributing To The Heat Problem:

nBi g

Magazines & Full Aut o Fi

> 518°F $FLIR

15-09-10
17:04

Above Left To Right: AAC LMG Photo; YouTube

Armatac Drum; SilencerTalk Photo; SureFire Hot Suppressor; H. Kent FLIR Photos.



Contributing To The Heat Problem:

nBi

9

Magazi nes

& Ful |

Aut o

|
Failed welds

www.silencerresearch.com

Above: All Suppressors Can Fail:

Silencerco , AAC,

SureFire ,

AWC, Liberty,

Gemtech & Unidentified.

Fi

reo
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Contributing To The Heat Problem:

ABi g Magazines & Full

Aut o Fi

Clockwise From Upper Left:

XProducts 50 Round Drum, Armatac Double Drum; SureFire 90; Chinese 5.56mm;

Magpul 60; C -Mag Photo.

r

Canfaranmssa



The New Heat Problem:

RnSOCOM SUBEecHygh -Per f or mance Standar do

A S6-ACo0lTo140F i Repeat o 15, 000 Rounds @ +1 MOA/LAT, MbBS5AT mum Vel o

Above: Magpul P-Mag 30 Modified.



Proposed Thermal Management Solutions:




Proposed Thermal Management Solutions:

nlt | s Possible To Withstand Extreme H

Above: NASA Photos Of Apollo 11 Heat Shield, Orion Crew Return Module Ablative Heat Shield.
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Proposed Thermal Management Solutions:

AUsing Conduction, Convection & Radi at/

Types Of fiHeat Shieldingo Explored In 2015

1. Reflective 1 Barriers which reflect heat due to flat or
specular surfaces, redirecting or scattering IR radiation.

2. Refractory T Ceramic or composites which absorb IR by
radiation or conduction, then diffuse and radiate it again.

3. Vacuum 71 Barriers which both reflect and diffuse heat,
reduce heat transfer across the barrier by absence of
atmosphere and only allow end area conduction.




Proposed Thermal Management Solutions:

nNRefl ective Barriers Or He at Shi el ds

Heat Shield

www.ahh.biz Aluminized Mylar Vinyl

Speciaiized Textiie Outfitters.

"‘ "‘“;3
‘ "= ‘;L“
S 3 A

Clockwise From Upper Left: M -4 Heat Shields; Zircoflex Photo; Heat Shield Photo; Aluminized
Mylar; Armor Exhaust Photo; Flowmaster Photo; AutoPerformance.com Photo; Heatmaster Photo.
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Proposed Thermal Management Solutions:

AExpl oiting Passive And Active Cooling

Above: POF Photo, JP Rifles Photo; NIDEC Stirling Photo; Thermacore PC Phot o, ACT Graphic; Spikebs Tactical Phot o; PO
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Proposed Thermal Management Solutions:

Al nsul ati on Retains Heat And Resi sts Con

1

N 1™ 1

S = T

u

L 100% x =

A sox =

T

| 30% o' a

O 7oz :

M 60%

E 50%

F'ooaox Air Gap 25x

IF 30% Styrofoam 30x

C 20 Fiberglass 40x

é 10% X"'hxﬁ__x

N 0%

G

v Ix  Sx  10x 15x 20x 25x 30x 35x 40x 45x  S50x
INSULATION THICKNESS REQUIRED

Above: Thermoblok Photo; Exhaust Armor Photo; Aoyida Carbon Fiber Insulation; Texas DOE Foam ; Owens Fiberglass Photo, H. Kent Graphic.



Proposed Thermal Management Solutions:

AVacuum I nsul ati on: The Worl dés Best | nsul at

One Atmosphere = 760 Torr APr essjur eo

INSULON ( -9 ATM) = 0.0000076  Torr

(@Y

Perfect Vacuum = 0 Torr APressur e

Above Left: NASA Sunrise Photo; Chart -Torricel i Scal e Of Pressure BaseldrroQn |T\hSeU LPGEN f-@ATM EffdécateOu u m At 0 1



Proposed Thermal Management Solutions:

AVacuum I nsul ati on: The Worl débs Best | nsul a

I r - :'l 1 ))I)N\j



Proposed Thermal Management Solutions:

AVacuum I nsul ati on: The Worl débs Best | nsul a

Outside Surface o S :
Stays 72°F e N
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INSULATION THICKNESS REQUIRED
/ Only At Ends & Rapidly Radiates
Deep Vacuum Limits Potential
' Internal Reflection Attenuates
) ! # Insulon barrier, CONDUCTION CONVECTION RADIATION
AREY azingly Thin 1mm thick <
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Proposed Thermal Management Solutions:

Al ntegrating Vacuum Ther mal Barriers | nt

Offset Cylindrical INSULON Installation:

Front View: Integral Electronics
Outline Of Standard Forend

_ W i

INSULON Tube

INSULON Tube Forend Round w/ Offset Reduced Diameter
Standard Finned Barrel Nut
Original At: pimpmygun.dmoob.com HKent for Concept Group/2013

INSULON Shrouded Barrel Example: SUREFIRE SUPPRESSOR SHROUD:

WSULON Shroed
- = L
e b AR-15/M-4 ﬁﬂ SureFire Suppressor
INSULON Suppressor Shroud
. Internal Blast Baffle
INSULON Forend INSULON Shroud

i
[— Free A s

HKeat for Concept Group2013 Original Ast: pimpmygun.dmoob.com HKent for Concept Group/2013

Clockwise From Above Left: H. Kent Graphic; Solidworks ISR Graphic; Solidworks Keyhole Graphic, H. Kent Graphic; H. Kent Graphic.



Proposed Thermal Management Solutions:

AUnder Forearm Airfl ow Powered By Muzzl

1

R
28 8 88 RBR

- o ’;;)

Above Left To Right: Helmholtz Decomposition; Lewis MG Photo; H. Kent -POF Graphic; Color Muzzle Blast

Model ; Gun & Ammo Photo; Tactical Solutions Rimfire ASURGO Photo; H. Kent/ Dani
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Proposed Thermal Management Solutions:

AVacuum Jacketing High Ther mal | mpul se C

Above: H. Kent Documentation Photos, INSULON Gas Tube Shroud & Vacuum Jackets For M -4 Forends .
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Proposed Thermal Management Solutions:

ATher mal | mage Testing Of High Heat

| mp ul

Standard M-4 Reference Model, Forend Removed:
5183 9F

INSULON M-4 Gas Tube Shroud Example:
518.3 9F

> 518°F $FLIRJ62.2°F $FLIR

LS

INSULON Gas Tube Shroud

M-4 Barrel
M-4 Barrel

—

40°F e 338°F

56.0

Conditions: 60 Rounds Rapid Semi-Automatic, M-855 56.0
Conditions: 60 Rounds Full Automatic, M-855 Ammunition

91.9°F $FLIR i 289°F

SFLIR202°F

> 518°F $FLIRfMoQ 7°F $FLIR

* 485°F $FLIR

-~

F=3

60%F | 203°F S — P

Above: H. Kent, Aarne Reid Documentation FLIR Photos; INSULON Gas Tube Shroud & Vacuum Jacket For M -4 Forends .

¢

i



Examples Of Thermal Blending Of Weapon With Background:

AWherever The Vacuum Barrier Was Stayed

$FLIR
15-09-08

Above: H. Kent Documentation FLIR Photos, INSULON Vacuum Jacket Examples.
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Examples Of Reduced SURG Visibility To Thermal Imagers:

n270+ Degrees | nyv

I si ble vs. 270+ Degrees

Vacuum Jacket / Carbon Forend Detectability:

>270 Degrees

Hot Suppressor Visible
To Thermal Imager

<90 Degrees

Hot Suppressor Shrouded
From Thermal Imager

>270 Degrees

To Thermal Imager

/7°F [ 409°F

Hot Suppressor Visible

Uninsulated Suppressor Detectability:

Hot Suppressor Shrouded
From Thermal Imager

<90 Degrees

/ ISR

HKent/2016

Above: H. Kent Documentation FLIR Photos & Graphics.
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SURG P-Spec Elements In Commercial Offerings:




Reflex Suppressors:

IRTHERMAL CAMOUFLAGE SHROUDED FOREND:
(Ceracote IR Finish On Foread & Free Air Baffles)

T8 "Scout” Reflex Suppressor

Quter jacket-,  Expansion charmber Diffractor Reflector  <Baffles

L

15" Barrel Toat Shisld

| M4GysBlock Rail Forend

Reflex Suppressor
Z DG or Piston Free Air Baffles
Barrel {Remaovable barrel bushing fBarrel izolated from expansion chamber Mounting piece 10590 @M] s AT
| (K] - clear, unobstructed barrel length (forend to ruzzle) | T8 muzzle extension 98 mm T Eggg
" Standard T4, T6 or T8 Reflex Suppressor extends 210 mm back from muzzle " T4 muzzle extension 63 mm ! LA —
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D f Eﬁ ] N LC pl.
- [} — (SURG) S;ou;..cﬂ.r TAT IO

-

4" 10"

L o

CUT-AWAY VIEW OF SURG COMPONENTS

| SEG Insurown \ SEG SYMETRICAL SEG GAs BLock CONTACT
LINED HANDGUARD BAFFLE AND BARREL Rob Morrison
o CEQ SEG Suppressors
Rob@StealthEngineering.US

el |

POC: Rob Morrison, CEO, Phone: 770 -841-3619, e -Mail: vpmorrison@gmail.com
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