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Introduction: 

In 2012 The Topic Of Integrally Suppressed Weapons Was Suggested By 
Dr. Barton Halpern For The All Volunteer ñARDEC JSSAP Commercial 
Technology Military Potential Surveyò To Help Locate Thermal 

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 -I 

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 To Serve. 



The Problem Of ISR Forend Heat: 



           Contributing To The Heat Problem: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

Above:  Bottershoot  Photo C -Mag Gas Tube, DSC M -16A1 Gas Tube Photo, SonsOfGuns  M-16A2 C -Mag Gas Tube Photo.  



           Contributing To The Heat Problem: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

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: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

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



           Contributing To The Heat Problem: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

Above Left To Right: AAC LMG Photo; YouTube Armatac  Drum; SilencerTalk  Photo; SureFire  Hot Suppressor; H. Kent FLIR Photos.  



           Contributing To The Heat Problem: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

Above:  All Suppressors Can Fail: Silencerco , AAC, SureFire , AWC, Liberty, Gemtech  & Unidentified.  



           Contributing To The Heat Problem: 

 
                ñBig Magazines & Full Auto Fireò 
 
  
     

Clockwise From Upper Left: XProducts  50 Round Drum, Armatac  Double Drum; SureFire  90; Chinese 5.56mm; Magpul  60; C -Mag Photo.  



ñS6A - Cool To 140F ï Repeatò 15,000 Rounds @ +1 MOA/LAT, Minimum Velocity 2,500 fps M-855A1  

                      The New Heat Problem: 

 
       ñSOCOM SURG P-Spec High -Performance Standardò 
 
  
     

Above: Magpul  P-Mag 30 Modified.  



Proposed Thermal Management Solutions: 



Proposed Thermal Management Solutions: 
 
     ñIt Is Possible To Withstand Extreme Heatò 
 
     

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



Proposed Thermal Management Solutions: 
 
    ñUsing Conduction, Convection & Radiationò 
 
     

Types Of ñHeat Shieldingò Explored In 2015 SURG Research: 
 
1. Reflective ï Barriers which reflect heat due to flat or 

specular surfaces, redirecting or scattering IR radiation.  
 

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

3. Vacuum ï 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: 
 
          ñReflective Barriers Or Heat Shieldsò 
 
     

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.  



Proposed Thermal Management Solutions: 
 
    ñExploiting Passive And Active Cooling Optionsò 
 
     

Above:  POF Photo, JP Rifles Photo; NIDEC Stirling  Photo; Thermacore  PC Photo, ACT Graphic; Spikeôs Tactical Photo; POF Photo, Internet Lewis MG.  



Proposed Thermal Management Solutions: 
 
 ñInsulation Retains Heat And Resists Conductionò 
 
     

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



One Atmosphere  =  760 Torr  ñPressureò 
 
INSULON ( -9 ATM)  = 0.0000076 Torr  
 
Perfect Vacuum  =   0 Torr  ñPressureò 
 

           Proposed Thermal Management Solutions: 
 
 ñVacuum Insulation: The Worldôs Best Insulator Is Not On Earthò 
 
     

Above Left:  NASA Sunrise Photo;  Chart -Torricelli Scale Of Pressure Based On The Perfect Vacuum At 0 ñTorr ò, INSULON @ 1 x 10-9 ATM Effective.  



www.conceptgroupinc.com  

           Proposed Thermal Management Solutions: 
 
 ñVacuum Insulation: The Worldôs Best Insulator Is Not On Earthò 
 
     



Only At Ends & Rapidly Radiates  

Deep Vacuum Limits Potential  

Internal Reflection Attenuates  

www.conceptgroupinc.com  

           Proposed Thermal Management Solutions: 
 
 ñVacuum Insulation: The Worldôs Best Insulator Is Not On Earthò 
 
     



           Proposed Thermal Management Solutions: 
 
         ñIntegrating Vacuum Thermal Barriers Into Firearmsò 
 
     

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



           Proposed Thermal Management Solutions: 
 
           ñUnder Forearm Airflow Powered By Muzzle Blastò 
 
     

Above Left To Right: Helmholtz Decomposition; Lewis MG Photo; H. Kent -POF Graphic; Color Muzzle Blast 
Model; Gun & Ammo Photo; Tactical Solutions Rimfire ñSURGò Photo; H. Kent/Daniel Defense SURG Graphic.  



           Proposed Thermal Management Solutions: 
 
        ñVacuum Jacketing High Thermal Impulse Componentsò 
 
     

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



           Proposed Thermal Management Solutions: 
 
     ñThermal Image Testing Of High Heat Impulse Componentsò 
 
     

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



Examples Of Thermal Blending Of Weapon With Background: 

 
               ñWherever The Vacuum Barrier Was Stayed Coolò 

Above:  H. Kent Documentation FLIR Photos, INSULON Vacuum Jacket Examples.  



           Examples Of Reduced SURG Visibility To Thermal Imagers: 
 
                       ñ270+ Degrees Invisible vs. 270+ Degrees Visibleò 
 
     

Above:  H. Kent Documentation FLIR Photos & Graphics.  



SURG P-Spec Elements In Commercial Offerings: 



Reflex Suppressors: 
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