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INTRODUCTION

The depth of training required for wea-
pon systems that have a high man-engagement
performance requirement is a difficult task.

Should a man solely depended upon to
engage and destroy a high-performance/high-
value threat be allowed to train by actually
firing the weapon? When the gunners number
in the thousands and the weapon costs in the
thousands, would this be practical? Con-
versely, can the gunmer realistically be
totally trained without experiencing a 1ive
weapoh firing? Even the USA and USMC differ
in their solutions to this dilemma as evi-
denced by their individual approaches to
training for the Redeye weapon. Hopefully,
both services will realize that for the new
Stinger weapon the common goal wmust be a well-
trained, contident gunner. :

Both the Redeye man-portable air defense
weapon and its upgraded version, designated
Stinger, are designed so that one man can
shoulder-launch the missile to intercept and
destrey threats ranging from hovering heli-
copters to high-speed maneuvering jet air-
craft threats.

The necessity for having a well-tyained
gunner that can engage a high-value threat
on the first attempt requires a high degree
of weapon confidence and operational profi-
ciency. Brunswick Corporaticn as the prime
contractor for the USMC to develop a Redeye
Launch Simulator (RELS) and a Stinger Launch
Simulator (STLS} believes the answer lies in
providing a trainer that allows a cost-effec-
tive live firing experience. This training
of a new student or requalification of a
trained gunner can be effectivély culminated
by firing a low-cost duplication of the actual
weapon.

TRAINING NEED

The Stinger Weapon System's introduction
inte our arsenal of air defense weapons cre-
ates a unigque training requirement. It s a
man-portable air defense weapen that can en-
gage all types of threat aircraft from hover-
ing helicopters to high-speed maneuvering
Jjets. Different than its predecessor., Redeye,
the Stinger has an all~-aspect engagement
capability.
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Stinger is an extremely effective weapon
in the hands of a well-trained, skilled, and
confident gunner. How do we attain this well-
trained, skilled and confident gunner? The
ideal methed would be to provide the gunner
with an adequate number of Stingers and allow
him to fire at targets representative of the
threat until he becomes proficient, and confi-
dent in his weapon's capabilities, and of
course to provide additional Stingers periodi-
cally so he could maintain his proficiency.”
Once the gunner has attained proficiency and
estabiished confidence, he can then concen-
trate on the other cambat skills required to
become totally effective.

Mission impossible? Only partly. The
Stinger Weapon System costs in excess of :
$30,000 each and the costs associated with de-
veloping and using représentative targets are
astronomical.

How then can we hope to train a Stinger
gunner? Weapens system simulation is the
answer, and not just simulation, total gunner
related weapons simuTation.

The Stinger Launch Simulator (STLS) pro-
vides total weapon system simulation due to
the requirement that the gunner perform the —
required prelaunch functigns which allows the
simulator to function exactly like the Stinger
weapon, throygh the Taunch of an eject only
missile. This provides the gunner with a dy-
namic simulation of weapon system performance
while under pressure of an incoming aircraft
as depicted in Figure 1.

Figure 1. STLS Live Firing



Stinger is a fire and forget weapon and
so is the STLS. Once the Stinger exits the
launch tube the gunners participation in the
engagement has ended. STLS takes the gunner
through all of the prelaunch steps and launch
sensations which are identical to Stinger.
The only steps in the Stinger engagement se-
guence that STLS does not simuiate is missile
flight and intercept.

The STLS gunner experiences everything
he would with the Stinger except for the
thrill of the kill. Additionally, he is re-
quired to handle the STLS as he would a
$tinger in regard to safety. STLS will in-
deed fi11 the need for a training device that
will build confidence and increase proficiency
while keeping training costs low.

SIMULATOR CONCEPT

The STLS concept is based on maximum
duplication of weapon design and usage char-
acteristics. Identifying features of the two

systems shown in Figures 2 and 3 are difficult
to distinguish, yet one is a $30,000 weapon,
the other a §350 simulator.

i
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Figure 2. Stinger Weapon

There exists four major subsets of
the basic simulator inciuding launcher, eject
motor, eject missile and support items. Each
of these were given special attenticn in terms
of design criteria tc maintain maximum repre-
sentation of the weapon at minimum cost.

LAUNCHER - The launcher is basically an
expended Stinger Launcher modified to launch
eject missiies on a recurring basis. This
entails mounting the IR seeker, normally ex-
vended with the weapon, to the launcher
aliowing extensive reuse. An electronic mod-
ule is added to the reusable gripstock to
pravide the interface electronics normally
associated with the weapon missile. Addi-
tional minor items such as a retainer screw
and igniter interface have been changed to
permit extended reuse.

Since the standard launch tube is nor-
mally expended after each firing, a protec-
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tive shroud is added to the motor. This
allows a minimum of 100 firings before the
relatively low cost tube must be replaced.
The higher cost-items such as the seeker,
gripstock and electronic module are easily
added to a new launch tube.

Stinger Launch Simulator

Figure 3.

EJECT MOTOR - The ejzct motor is the
heart of the expendable pari of the sysiem.
Conceptually the approach is to maintain a man
rating level of safety while incorporating as
many value engineering features as possible.
An example is the weight sensitivity of the
weapon boost motor forcing use of a high-
strength, low-weight 300 Maraging Steel case
which is also high cost. With STLS where
weight is not critical, an extra thick 4130
steel case is utilized.

Cost reduction designs have also been
implemented on the nozzle assembly, propellant
retainer cap and eject missile interface hard-
A1l performance characteristics such as
pressure, total impulse, burn time, etc., have
been retainad so that the launcher eject phase
of the flight is identical to the weapon.

EJECT MISSILE - The eject missile con-
sists of the man rated, Tow-cost eject motor
attached to a ballasted forward section. Con-
ceptually the eject missile has a total weight
jdentical to the weapon in order to ensure
that the eject paramefers remain Tdenticai.
tow-cost production techniques have resulted
in an aluminum extruded section cut to Tength,
threaded and machined at the motor interface
and edges chamfered on the front end. When



assembled to the motor it is packaged in a
missile container allowing ready removal and
subsequent simpie insertion into the launch
tube.

SUPPORT ITEMS - In the earlier RELS de-
velopment program 1ittle attention was placed
on support items resulting in significant re-
curring costs associated with these items.
Realizing the potential quantities associated
with STLS training, a new approach was taken.
Instead of utilizing an expendable tactical
Battery Coolant Unit {BCU), a trainer battery
coupled with a gas bottle was selected.
Launcher design was established such that the
bottle could be easily installed just prior to
firing. Although initially conceived as a
single shot device for simplicity, an option
for a muitishot gas supply has been developed.

Thus the per firing costs for support items
can be reduced to the point where the only

significant recurring cost is associated with

the eject missile.

With the established conceptual approach
of maximum weapon duplication at minimum re-
curring cost, design definition to ensure com-
pliance was initiated. A1l lessons learned con
a predecessor program {RELS) coupled with re-
sponse to the defined training need were
established as design criteria.

DESIGN APPROACH

To ensure full system value, the design
approach to the STLS consists of a total
training package. The package, including all
support items, is shown in Figure 4.

1. Eject Missile Container

2. Eject Missile

3. Launcher Container

4. Launcher
5. Gas Bottle

6. Trainer Battery
7. Battery Charger

8. Battery Charger Receptacle
9. Redeye Test Set Modified for STLS

Figure 4. S7LS Training System



In addition to the key criteria of maxi-
mum weapen similarity at minimum recurring
cost, a number of key design factors were
established including:

e Deliver a fully assembied eject missile
to minimize handling and safety as re-
Tated to the trainee.

¢ Maximize the number of eject missiles
in each disposable container yet stay
within human enginesring 1limits.

e Package all items except the eject mis-
sile in the launcher container so that
the required gas supply and battery
power are readily available in the
quantities needed.

e Ensure the gas bottle design {6000 psi=
Argon) 1is safe during shipment as well
as if there is a post installation mis~
sion abort.

e Perform extensive tests to verify eject
motor changes so no compromise to man
rating factors exist.

o A1l man/simulator interfaces will re-
main unchanged to preclude any differ-
ences between simulator and weapon.

® Stress commonaiity of simulator with
existing weapen support equipment.

As ilTlustrated {n Figure 4, the design
approach for the various subsystems can be
highlighted as follows.

1. EJECT MISSILE CONTAINER - A picture

of the container with one gject missile
partly extended is shown in Figure S.

The container is an off the shelf
government asproved container that is
Tow cost, readily availabie and can house
up to three eject missiles, Plans are
to make the container expendable to pre-
clude logistic problems. Dunnage is pro-
vided on the ends and center for support
and simple clamped ends are provided for
retention. Design considerations uti-
Tized human engineering Timits.

Eject Missile Container

Figure 5.
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2. EJECT MISSILE - The eject missile is
41lustrated ir Figures 6 and 7 as the
forward section and eject motor respec-
tively. Mating of the two units form the
assembied eject missile. o

The eject missile forward section s a .
simple aluminum extrusion groved and cut
off to provide an identical wejght to
Stinger. Minimal manhours to finish the
forward and aft sections by machine have
been included. An alodine coating is
applied for long-term exposure protec-
tion. A key factor is to maintain a
precise alignment between the eject motor
and forward section and to minimize ’
costs. It currently is an expendable
item, but value engineering studies may
determine that reuse is cost-effective.

Figure 6. Forward Section

Figure 7.

‘Eject Motor

The eject motor is the key component in
the areas of cost and safety. A fine
balance must be achieved between Tow cost
and retention of man rated safety Tevels.
A deviation from Stinger was included
only in the areas of motor case thickness
and material, nozzle design and boost/
syustain separation interfaces. No change
to the internal combustion chamber design,
propeliant design or squib design was
allowed. A minimal firing test program
to verify all changes is in process. In
areas of change, high safety factors were
established to allow cost-effective de-

- sign where no weight sensitivity exists.

An integral blast shroud was added to the
motor to prevent exhaust impingement an
the launch tube. This 1s needed to en-



sure a minimum of 100 firings from each
Taunch tube. Also shown is the squib
lead with connector which mates to the
launcher. Care to ensure proper EMI pro-
tection on heavily instrumented ranges
was also considered.

3. LAUNCHER CONTAINER - The launcher con-
tainer shown in Figure 8 houses the
launcher, 3 trainer batteries and 45 gas
bottles.

Launcher Container

Figure 8.

Moditication to the dunnage of the Stinger
quaTified container is all that is re-
quired for this container. Thus all the
key Taunch hardware, except the eject mis-
sile, is provided in a singie reusable
container.

4. LAUNCHER - The modified GFE Stinger
launcher with gripstock is shown in
Figure 9. Only the forward mounted
seeker provides visual identification of
differences between a STLS and & Stinger
Jlauncher. Additional interface modifica-
tions including the electronic module,
solenoid valve, coolant passage, gas bot-
tle receptacle, torque screw retainer and
connector interface are needed for the
system to function but are not evident to
the trainee. A1l modifications are kept
from interfering with the gunner's normal
handling of Stinger. Thus the changes
are either in the forward area, inside
the gripstock or behind the gunner's
shoulder.

STLS Launcher

Figure 9.
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To protect averall cost effectiveness,
the hardware attached to the Taunch tube
was minimized since it is discarded some-
time after 100 launches. The remaining
parts can be reused with a_new launch '
tube.

The electronic module, tightly packaged
in the gripstock, provides the electronic
signals normally associated with the mis-
sile. These include a time delay, ignit-
er pulse tailoring, tone cutoff and
solenoid valve activation.
cuit boards within the modu]e are
replaceable items.

5. SUPPORT ITEMS - A number of support
items exist which incilude the gas bottle
trainer battery, battery charger and
battery charger receptacle.

The gas bottle is the major new designad
piece of equipment compared to the pre-
yiously successful RELS.
the GFE trainer battery, & source of _.
Argon gas to cool the seekeyr is required.
The ultimate design considered cost,
safety and installation human engineering
factors. For cost effectiveness, a stan-
dard TOW qualified bottle was modified
for STLS including safety factors of 2
times MEOP as proof pressure. The vol-
ume of 2 ind was derived from Stinger
data. Remaining to be defined was the
bottle to launcher interface which had to
include an autamatic means of bottle
opening, venting considerations and re-
moval problems. The final configuration
allows safe installation within human

engineering allowable torque limits, non-

interference with gummer functions,
safety to the gunner and a pasitive vent-
ing system for removal. Drop tests were
also performed to ensure handling safety.

The trainer battery charger and recep- -
taclie are all GFE items and have proven

To allow use_of ]

Printed cir-

their usability in previous field train-

ing activities. This equipment allows
reusability of the battery at the field’
unit support level.

6. TEST EQUIPMENT - The nom-exacting re-

quirements for STL5S permitted imagination
in defining the test and checkout equip-
ment. Rather than specify a high cost _
Stinger test set for STLS, Brunswick
opted to upgrade the Redeye/RELS %eSt set
to be compatible with STLS. Additions
for different seeker sensitivity., IFF and
gas supply were the prime changes re-
guired. These have been successfully
completed on the initial unit thereby
saving the Stinger training program thou-
sands of dollars. Similar modifications
can be performed on additional test sets
at approximately 15% of the cost of build-
ing a Stinger test set.



TRAINING APPROACH

The Stinger gunner must be capable of
engaging and destroying all types of Tow-
altitude aircraft from helicopters to high-
performance jets. To accomplish this, the
gunner must be highly proficient in numerous
mental and physical skills with consistent
performance capability. The operational pro-
ficiency and consistent performance must be
achieved in the Stinger training program.
The gunners performance reljabiiity is
attained by instilling confidence in his
operational akilities and the systems capa-
bilities £o intercept and destray threat
ajrcraft.

The training program for Stinger gunners
is similar to the current Redeye training pro-
gram. This begins with & four-week school at
the U.S. Army Air Defense School, Fort Bliss,
Texas. The subjects covered include weapons
system capabilities, aircraft recognition,

range ring profiles, map reading, tactical em- '

ployment and system trainers. Due to the
peculiar mission of Stinger, many hours. are
devoted to the use of trainers and the Stinger
Launch Simulator. The trainers currently
being utilized are the Field Handling Trainer
(FHT) and the Tracking Head Trainer (THT}.

The FHT is an expended launcher which has been
ballasted to simulate the weight and balance
of the tactical weapon. It is used for famil-
iavization and reaction drills and has no
functional parts. The THT is a full-size
model similar to the actual weapon and pro-
vides all functions of the weapon except mis-
sile launch. It is used primarily for track-
ing, target acquisition and ranging.

The Stinger Launch Simulator (STLS) is
the link between the trainers and the weapons
system. [t provides a low-cost, highly rep-
resentative firing system which simulates all
aspects of the stinger firing through the
Jaunch motor firing and ejeciion of the train-
ing round. The STLS provides the means for
training and establishing performance profi-
clency of the Stinger gunners in the handling,
operation and firing characteristics of the
weapon. The STLS duplicates the Stinger wea-
pon through all operational phases inctuding
activation, acgquisitign, time delays, initial
Taunch characteristics such as launch motor
jgnition, recoil, over pressures, backblast
and weight Toss on missile launch. STLS pro-
yides complete weapons system simuiation with
the exception of sustained missile flight and
intercept, thereby simulating everything that
the gunner has any control over.

The STLS primary role in the training
structure is to build confidence. Its secon-
dary role is as a handling and a weapon famil-
jarization trainer. STLS may play an even
more important role for the Stinger system
than RELS did for Redeye. S$TLS may be the

one firing experience that the gunners will
have because of the high cost of Stinger.
Wwhile all Marine Redeye gunners fired a
Redeye upon graduation and an annual required
round, this will not be possible with Stinger.
Thus one of the most important training
experiences, actual weapon firing, is Tost.
The STLS has been developed to fill the void
created by the Toss of actual weapon firing.

It will provide the Stinger gunner with a sim- .

ulator that will take him through all of the
prefire and fire events that he has any con-

trol over. Once the missile has been Taunched, .

it is oyt of the gunner's control. Therefore,
to enable the Stinger Missile to hit the tar-
get, it is necessary to perform all of the
steps teading up to missile launch correctiy.

- Because of the low cost per firing, STLS will

praovide the gunner with the capabtlity to re-
fine his skilis. The Tow cost per training
round will also provide the capability for re-
peated firings, thus increasing.the gunner's
abilities. With the enhdncement of his abili-
ties comes confidence in himself and in his
weapon. Because there is a certain element of
fear involved in firing a weapon of this type
From the shoulder, repeated firings of the
actual weapon or an authentic simulator will
alleviate this fear. Also, there is often a
problem of handling this type of weapon after
training with mockups or inerts. 3TLS re-
quires the same type of handling as the
Stinger weapon thus adding another benefit to
its use.

Training for a weapon system such as
Stinger should not be taken lightly. It is a
system capable of destroying a sophisticated
threat or one of our own aircraft. To ensure
that the Stinger weapon eliminates the proper
threat requires a well-trained confident gun-
ner.. STLS provides insurance that a skilled,
confident gunner is in the field.

HUMAN FACTORS

The Man-Partable Ajir Defense Weapon Sys-
tems (MANPADS) are unique in that their oper-
ational effectiveness is totally dependent on
the gunners performance. The individual gun-
ner is responsible for the correct operation
of the weapon and reguired engagement proce-
dures and procedural sequence for spacific
types of aircraft. Thne gunner engagemeht re-
gquirements have created physiological and
psychological performance standards which
were beyond the documented state of the art.
The high-performance standards are essential
in oyder to engage and destroy contemporary
and future low-flying, high-velocity tactical
jet aircraft. The majority-of existing low-
flying attack aircraft have the capabiiity of
velocities from approximately 400 to over 600
kngts. These speeds translate to 205 —- 308
meters per second that the aircraft is pene-
trating the defended airspace. Therefore,



the air defense gunner must perform his
operations and engagement decisions in a very
few seconds.

The engagement procedures. are extensive
and require rapid decisions and motor skiils
on the part of the gunner. The major engage-
ment tasks are shown in Figure 10.
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Figure 10. Engagement Procedure

The gunner tasks and control of the mis-
sile weapon system culminates with the mis-
sile launch. Once the missile is Taunched
the internal navigational onboard system
guides the weapon to the target.

The gunners training enables the indi-
vidual to achieve a high standard of engage-
ment performance. The gunners performance
proficiency is continually upgraded, main-
tained and tested through {simulated) train-
ing programs. The one factor that is of
major concern and often guestioned is the
gunners anxiety and reliability to actually
fire a 2.75 inch missile from his shoulder.
The gunner anxieties are created by the mis-
sile lzunch functions.

GUNNER ANXIETIES

The gunner anxieties are basically a
fear of the unknmown relative to the missile
launch characteristics. The majority of air
defense gunners have experienced firing
rifles and other small arms prior to enter-
ing Redeye or Stinger weapon systems train-
ing. During rifle Firing the gunner exper-
iences a substantial recoil or "kick" and a
high degree of noise. This previous exper-
ience conditions the man to be apprenensive
about the firing characteristics of Targer
weapons. In addition, the gunners are exposed
to motion picture films of Redeye and Stinger
firings and also one actual demonstration
firing during training. The actual firing is
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very impressive and also appears very awesome
to the gunner spectators. The firing takes
place in front of the spectators with the
rear of the weapon pointed toward them. This.
situation amplifies the missile Taunch char-
acteristics. -

e Missile Taunch characteristics
(spectator perception)

Noise - is amplified as it is directed
from the tube toward the
spectators N

Flash - the motor ignition is a short
flash of fire

Receil - the launch tube appears to

Jjump on the gunners shoulder

Debris - dust seems to surround the

gunner o
Smoke - appears to envelop the gunner
Launch - missile shoots from Tauncher
on gunners shoulder and the
sustainer motor <ignites a
short distance in front of
gunner

The preceeding perceived firing charac-
teristics are not representative of what a
gunner actually encounters when firing a wea-
pon fram his shoulder.

When the weapon is on the gunners shoul-
der, he is ftotally protected from the missile
Taunch characteristics. The noise, overpres-
sures, flash, backblast, swoke and debris are
directed behind the gunner. The recoil is
approximately the same as firing a .22 caliber
hornet rifle. The most noticeable sensation
is the change of weight as the missile exits
the taunch tube. The actual firing charac-
teristics are very stringent relative to the
gunner.

e Firing conditions .

Noise {at gunners ear) - <168 db
{25 db ear protection) - =143 db

Recoil - <0.8 1b/sec

Overpressure - <3,0 1bs per sg in

Backblast - will not impinge on
gunner - behind him

Toxic Gases - parts allowable to

affect gunner
Smoke - behind gunner
Flash - short duration - behind
gunner
Weight transfer - perceived in =0.3
seconds.,

The actual weapon firing conditions are
probably Tess than firing an M-16 rifle.
However, only through firing the actual wea-
pon or a highly representative training aid
will the gunner anxieties be reduced to pro-
duce a reliable performance from an individ-
ual in combat.



STINGER LAUNCH SIMULATOR

The firing of a Stinger weapon by every
gunner is cost prohibitive. In addition to
the cost of a weapon is the target, firing
range and range control, safety and ordnance
personnel. In order to effectively condi-
tion a gunner to firing conditions, a train-
ing simulator has been developed.

The first launch simulator was devel-
oped for the Redeye weapon system. Bio-
medical studies disclosed that firing the
Redeye Eject Launch Simulator (RELS) induced
the same gunner anxieties as firing the wea-
pon. Also, that once a gunner had fired at
Teast on RELS he was significantly more re-
Taxed at the first time he fired an actual
weapon. The results of biomedical tests and
extensive interviews with gunners substan-

tiated the need for a high fidelity launch
simuTator for the Stinger weapon system.

The Stinger Launch Simulator (STLS) has
been designaed to duplicate the Stinger wea- _
pon firing conditions. The exact duplication
is essential particularly if a gunner does
not have the opportunity of firing a weapon
prior to a combat situation. The higher
fidelity of the firing condition between the
simulator and the weapon will result in a
more confident, reliable and better trained
gunner, To ensure the optimum cost-effective
training aid, a training aid trade-off is
shown in Table 1 relative to man/weapon per-
formance requirements. This table takes the
weapon operational characteristics and com-
pares them to {1) Field Handling Training
(FNT), (2) Tracking Head Trainer (THT), {3)
Stinger Launch Simulator (STLS) and {4) other
potential training aids.

Table 1. Training Aid Considerations

MAN/WEAPON PERFORMANCE

A. Handling

Weapon weight <35 Tbs
Shouldering weapon <4.0 sec
IFF cotinection <3.0 sec
Center of gravity
Forward of shoulder =s1.0 inch
Pursuit tracking
Pointing error
Low
Medium
High
Portability
5th percentile man
95th percentile man
Overall length

B. Engagement

Activate to fire =10.0 sec
Target at launch

C. Environmental

High temp {operating) 165°F
Low temp {operating} -25°F

D. Firing Conditions

Noise <168 db

Recoil <0.8 1b/sec
Overpressure <3.0 1b per sq in
Backblast <150 meters

Toxcity <standards

Weight transfer =22.9 Tbs
_Flash min detect.
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WEAPON FHT  THT STLS 0THER

X X - -
X X X X X
X X X X X
X X - X -
X X X X X
X X X X

X X - X -
X X X X -
X X X X

X X X - -
X - X X X B
X - X X X
X X X X
X X - - -
X - X ?
X - X X
X - - X X
X X X
X - = X X
X - - X -
X - - X -
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UNIVERSAL TRAINER

The STLS promises many product im-
provements in the future., The -main thrust
ghould be to provide a universal trainer, or
one trainer that could be a Field Handling
Trainer, Tracking Head Trainer, and Stinger
Launch Simulator all in one. It could be.
easily modified to provide any of the follow-
ing:

1. Field Handling Trainer {FHT) - Inser-
tion of an inert missile to duplicate
weight to provide FHT for weapons hand-
Ting and reaction training (Figure 11).

INERT MISSILE

FIRE CONNECTOR

LAUNCHER
OPEN SIGHT

GRIPSTOCK ASSEMELY
oAk

Figure 11. Field Handling Trainer

2. Tracking Head Trainer (THT) - Inser-
tion of inert missile and multishop gas
bottle or insertion of an 80 shot gas
bottle in launch tube dupiicating wefght
of missile would provide THT for use in
MTS (Figures 12 and 13).

5 SHOT GAS RESERVOIR

CHARGING VALVE
/ EXTENSION NOSE

e

Figure 12. Muitishop Gas Bottle
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GAS RESERVOIA

SUPPLY LINE & FITTING

Figure 13. Tracking Head Trainer Multishot
_ STLS Gas Reservoir '

3. Performance Indicator ~ Addition to
efther STLS or STLS/THT to show gunner
performance can be either mounted on

launcher, or remote readout with trans-
mitter mounted on Jauncher (Figure 1£).

/— SPEAKER

FFUNK  AcC  TRK

WHITE/BLACK MAGNETIC
/ DISC INDICATOR

- Figure 14, Performance Indicator

4. Optical Scoring Concept

a. 35 MM sti11 camera with telephoto
lens and automatic film advance.

b. Modified polaroid camera with spe-
cial telephoto lens and automatic
f1im eject.

c. Lightweight TV vidicon camera with
telephoto lens and video recorder.



STLS is a truly versatile trainer and can pro-
yide tatal training simulation in one package
(Figure 15}.

» TRACK TARGET AIRCRAFT

* ACTIVATE IFF

* AECEIVE INTERRQGATON RESPONSE

» EVALUATE RESPONSE

® ACTIVATE SAFETY AND ACTUATQR LEVER
« EMERGIZES LAUNCHER
# RELEASE COJLANT

@ SEERER SENSES TARGET

+ RECENVE PURE AUDIC TONE

* PRESS GYRO UNGAGE SWITCH, PICTURE OR
VIDEO OF AANGE RING OCCURS.

+ SUPER ELEVATE ANC INSERT LEAD ANGLE
® SQUEEZE TRIGGERA, PICTURE OF LEAD SIGHT DCCURS
= FIRE £JECT ROUND

* SYSTEM SHUTS OFF AND SPINS DOWN

Video Scoring Sequence
for STLS

Figure 15.

CONCLUSION

A cost-effective training approach for
weapon systems that have a high man-weapon
interaction has been developed. This
trainer, exemplified by STLS for Stinger,
provides an added dimension of realism at a
fraction of the weapon cost. The only al-
ternative for Stinger is to do no hands on
field firing. This does not seem reason-
able in Tight of the requirement for the
trainee gunner to kill a high-value jet
aircraft on his first firing attempt.

Classroom training is important in
Stinger as well as for oiher weapons. The
exposure to the environment, noise of in-
coming aircraft, knowledge that you must

- potential for other weapon systems,
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perform in front of your peers and the ap-
prehension associated with firing a live -
motor on the shoulder cannot be duplicated
indoors.

The concept for STLS is simple and has
The
prefire sensor/tracking system and any
other missile-mounted prefire devices can
be integratea into the Taunch system. The
next step is to simplify the missile by re-
moving the guidance, warhead, sustainer mo-
tor, etc., so that a bare minimum system
remains. Now a real threat can be safety
engaged, tracked and fired upon with no dan-
ger. This could be a simple but effective
training technique for many weapons, but at
a minimum, it is key to weapons with high
man-weapon interactions.

Consideration needs to be given to this
type of trainer early in weapon development
sa appropriate development and hardware pro-
curement can be accomplished In a timely
manner. It can become part of the weapon
GSE/Togistics package and could be developed
with the weapon at minimal cost.

Conclusions from TRASANA Technical Re-
port No. 6-78!, dated October 1978, concurs
in the RELS and STLS concepts through the
following statements:

“Live firing exercises form the
most important part of the gunners
training, both in the unit and in-
stitution as is evidenced by the
response to the RELS gquestionnaires.
As one gunner commented, '"Live fir-
ings puts it all together."

“The RELS training package is an
effective training aid to reduce
fear and build gunner confidence."
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