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[57] ABSTRACT 
An infrared thermal monitoring system for use by a 
range or safety of?cer to monitor and record a tank 
gunnery training battle scene during poor visibility 
conditions, such as inclement weather and totally dark 
night time conditions. The system is comprised of 
readily available components which are used with the 
head assembly of a US. Army tank thermal sight (TTS) 
which converts an infrared image of battle scene into a 
visible image for display. The components are a charge 
coupled device (CCD) camera mounted on the head 
assembly for direct viewing of the visible image, a con 
trol console which controls the function of the head 
assembly and provides additional information to the 
output of the camera. 

4 Claims, 1 Drawing Sheet 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the . 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. ' 
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LIVE FIRE THERMAL MONITORING SYSTEM 

The invention described herein may be manufac 
tured, used, and licensed by the U.S. Government for 
governmental purposes without the payment of any 
royalties thereon. 

BACKGROUND OF THE INVENTION 

1. Field 
This invention is in the ?eld of recording the overall 

scene or selective portions thereof in armored gunnery 
training exercises in which the recorded battle scenes 
may be played back and used in the training of tank 
operations troops. 

2. Prior Art ' 

The gunner in a U.S. Army battle tank is equipped 
with an infrared (IR) gun sight for night firing opera 
tions. In a training exercise tank battle scene during 
periods of bad weather or total darkness the gunner can 
still see the battle scene. However, under these same 
conditions the range officer and safety office who need 
to monitor the entire battle scene do not have the capa 
bility to monitor the overall situation and cannot see 
what actually is happening in the training exercise. 
These bad weather and total darkness conditions usu 
ally call for discontinuing the training exercises to avoid 
serious accidents with possible fatalities. In the past 
there has been no satisfactory inclement weather or 
night time system to record those exercises and thus to 
discuss errors with gunners, tank drivers, tank 
commanders or new students after the gunnery exer 
cises are completed. 
Some systems have used vidicon cameras looking 

into the eyepiece of image intensi?ers but the system 
had limited night time capability and no total darkness 
capability. Time and date reference information have 
been available but only with cumbersome electronic 
equipment. Some of this equipment was delicate in op 
erations; especially where cloud cover was immediately 
followed by bright sunshine. Often high voltage and 
large power consumption was needed to operate these 
systems. 
The present monitoring and recording system pro 

vides a simple, inexpensive yet workable novel system 
for recording gunnery training exercises, along with 
providing additional data on the recorded medium, 
under inclement weather, dusty or night time condi 
tions. 

SUMMARY OF THE INVENTION 

The present IR thermal monitoring system can watch 
all maneuvers during tank gunnery training and can 
record,_operations at multiple locations of the total bat 
tle scene wherein additional information data may be 
added such as, driver, gunner, vehicle bumper number, 
date, and time which can be designated and entered 
onto the recording tape. The information can show 
environmental conditions as well as provide visual vehi 
cle IR signatures to familiarize troops with these views 
as seen through the tank gun sight. 
The system is comprised of off the shelf vendor com 

ponents which are attached to the head assembly of an 
AN/VSG-Z U.S. Army Tank Thermal Sight (TT S). 
The TTS converts the infrared image into a visible 
image. 
The available vendor items or components are a 

charge couple device (CCD) camera mounted on the 

10 

20 

25 

30 

35 

40 

50 

55 

60 

65 

- drawin . 
l5 .. ‘ - g 

2 
head assembly for viewing the visible battle scene from 
the head assembly, a control console which controls the 
function of the head assembly and provides additional 
data, the monitors, and outputs to the recorder. The 
recorder may record audio along with the video of the 
battle scene. The head assembly has an entrance win 
dow facing the scene to be monitored. The assembly 
and camera attached thereto are mounted on a mount 
stand which allows for movement of the head assembly 
in azimuth and elevation as desired for viewing various 
locations of the battle scene. 
The invention will be more clearly understood from 

the following detailed description reference tonthe 

“BRIEF DESCRIPTION OF THE DRAWING 
The single FIGURE is a block diagram schematic ofv 

the novel Live Firing Thermal Monitoring System. 

DETAILED DESCRIPTION OF .THE 
PREFERRED EMBODIMENT “ 

The present infrared thermal monitoring system is 
comprised of the head assembly portion 10 of a U.S. 
Army AN/VSG-2 Tank Thermal Sight (TT S) which 
has an entrance window section 16 that faces the ar 
mored gunnery exercise battle scene, indicated in block 
form by 18. The incoming image form 18 is indicated by 
8. The head assembly 10 contains a power converter 12 
and a power supply or power source of 28 volts DC as 
required. Assemblies 10 and 12 are readily available in 
the U.S. Army stock and do not require any physical 
modi?cations for use in the present system. The assem 
bly 10 is mounted on a mount stand, represented by 
dashed line 22. Stand 22 has a manually operable rotat 
ing base for swinging assembly 10 in azimuth and a 
mounting cradle for rotating 10 in elevation. Small 
elevation movements may also be made by a moveable 
head mirror behind the entrance window section 16. 
Large elevation movements are controlled by adjust 
able trunions on stand 22. 
A camera, preferably a charge-coupled device 

(CCD) camera 20, is mounted to 10 by means of an 
adapter plate. The adapter plate is mounted using exist 
ing threaded mounting holes on assembly 10. Various 
companies make CCD cameras that can be used. As 
examples, these cameras may be made by SONY or 
Pulnix and other vendors. The output leads from cam 
era 20 are attached to a control console 30 by flexible 
electrical cable. The console 30 also has ?exible electri 
cal cable attached to assembly 10. Both sets of electrical 
cables move freely when assembly 10 is moved in azi 
muth and elevation. 
The internal circuitry of console 30 is preferably 

taken from the driver’s viewer portion of an AN/VSG 
2 Tank Thermal Sight. Console 30 contains a character 
generator with capability of 16 pages of information 
data which can be entered into the monitors 40 and 
recorder 42 by way of an internal buffer ampli?er. This 
information data may typically be time, date, gunner, 
driver, weather conditions, tank bumper numbers etc. 
The data may be combined with the image from the 
battle scene and later reviewed by appropriate person 
nel. The console 30 also contains switches and controls 
for assembly 10 such as on, off, standby, brightness, 
contrast, and white or black hot polarity. The internal 
buffer ampli?er provides video drive over long cables 
to possibly a plurality of monitors 40 and to a power 
supply for camera 20. 
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The monitor 40, or plurality of monitors placed at 
multiple locations, are used to show real time action 
during live ?re armored gunnery training or any scene 
being observed by assembly 10. Multiple monitors may 
be used so that various observers can provide input 
back to the range officer operating the console 30. The 
monitors and recorder are readily available for US. 
Army use° The monitors may be any available as long as 
they have the RS-l70 format. The recorders may be any 
recorder compatible with the monitors. 
While the embodiment is described with respect to 

specific structure to illustrate the principles and con 
cepts of the invention, various modi?cations and addi 
tions are possible by those skilled in the art without 
departing from the spirit and scope of the invention as 
claimed. ' 

I claim; 
1. An infrared thermal monitoring system for moni 

toring and recording maneuvers during armored gun 
nery training exercises in a live ?re battle scene during 
inclement weather and low visibility conditions, the 
system comprising: 
a tank thermal sight head assembly having an en 

trance window for viewing the gunnery exercise 
battle scene and a power source for processing the 
incoming infrared image of said scene into a visible 
image, said head assembly mounted on a mount 
stand that provides movement in azimuth and ele 
vation for positioning said entrance window selec 
tively toward any portion of said battle scene; 

a camera attached to said head assembly for receiving 
said visible image; 

a video monitor means for providing real time view 
of action at multiple locations covering the overall 
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battle scene or any scene being observed by said 
head assembly of said battle scene; 

a recorder means for recording the visual image of 
each of said multiple locations of said battle scene 
as present on said monitor means; 

a control console means for controlling overall oper 
ation of said thermal monitoring system, said con 
trol console means having switches and controls 
for said head assembly and. a power supply for said 
camera connected by ?exible electrical cable to 
allow movement of said assembly in azimuth and 
elevation, and buffer ampli?er to provide video 
drive over long cables to said monitor means and 
said recorder means and character generator means 
for providing information data to said monitor 
means and recorder means, in the form of designat 
ing time, date, weather conditions, driver, gunner, 
commander, and vehicle number along with the 
recorded real time view of battle scenes. 

2. A system as set forth in claim 1 wherein said cam 
era is a charge-coupled device camera. 

3. A system as set forth in claim 1 wherein said video 
monitor means is a plurality of monitor stations in 
which each monitor station observes a portion of battle 
scene and wherein said recorder means is a plurality of 
video recorders with each recorder recording the video 
of the portion of the battle scene observed by one of 
said monitor stations along with any information data 
designated by said console means. 

4. A system as set forth in claim 1 wherein said re 
corder means is further comprised of an audio record 
ing means. 
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