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Heading: The major encyclopedia of weapons

Sam 7 Rocket (Land-Air) (SA-7)

SA-7 "Grail"

The Russians invented this type of rocket in 1968. It is an anti-aircraft weapon. In
1972, some modifications were introduced to the initial shape which was later
named SA-7A. The modified version was called SA-7B.

Also, the original model was called SA-7A Model (0) and the modified model was
called SA-7B Model (1).
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SA-7B

———

*footnote: SA-7A is also called (9K32 Strela 2) and the SA-7B is also called

(9K32M Strela 2M).
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The names of SA-7:

The Russians call it Strela, which means ‘arrow’ or ‘youth’ in Russian.

In the West they call it ‘Grail’.

The difference between SA-7A and SA-7B:
(table)

Specifications

The overall weight

Weight of the projectile rocket

Length

Maximum range

Effective range

Minimum range

Battery range after launch

Battery voltage

Time of rocket’s self-explosion

Weight of the explosive in the projectile head
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Parts of the rocket:
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1-Eye piece
2-The automatic pilot
3-Guiding fins

4-Guiding system
5-Destruction device
6-Pushing system
7-Balancing fans
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General information on the characteristics of the rocket:
1-1t is a defensive weapon used against low-flying, slow-speed planes.
Usually, it is useful in protecting cities and military bases. It is also used
occasionally against fast planes when they are slowing down (taking off or

landing).
2-1tis light in weight and easily carried and transported.
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3-lt is used for two purposes: a) to destroy planes, b) to force planes to fly at a

high-altitude.



4-After launch, the battery and the pipe are discarded and the launcher
(gripstock) can be used over 750 times.

5-The team operating the weapon is comprised of two: the launcher and the
assistant.

6-Shooting should only be at the targets that the rocket can recognize.
7-The target is followed at a certain angle.

8-Every rocket has two batteries.

9-lts operation is not complicated and can be easily understood.
10-Inexpensive and can be obtained quite cheaply.

11-1t is small in size and cannot be traced by the enemy’s various methods
(reconnaissance flights, radars...etc).

12-1t tracks the plane in the correct way if it moves right or left after the rocket
is launched. It cannot track planes if they ascend sharply upward.

The disadvantages of the rocket:
1-1t is easily affected by weather conditions (rain, wind, humidity, snow).
2-It tracks heat and high humidity and strong light. It also follows light
reflections on snow and trees early in the morning.
3-1t releases a large amount of smoke from the read-side outlet on the pipe
which leads to the launch location’s discovery.
4-1t drops 6 degrees after launch.
5-The battery’s validity period is short and it should be launched during that
period or the battery will have to be replaced if it has expired.
6-Battery cannot be recharged.
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7-Its effectiveness against military planes is very low because of those planes
are much faster than the rocket itself.

Note:
Among the differences between 7A and 7B rockets:

- Inthe 7A rocket, if you push the trigger, the rocket is released and goes
out of the pipe regardless of whether the target is within the range or not.

- In the 7B rocket, it does not get released if: 1-the target is not within the
range of the shot, 2-if the plane is closer than the minimum range of the
shot. 3-the angle of the rocket to the sun is 45 degrees or less, 4-the angle
of the target is 20 degrees or less because in this case the rocket will hit
the ground, 5-also if the target angle is higher than 60 where the danger of
the rear flame exists. In all those cases the rocket is launched.



Parts of the rocket:
1-The rocket pipe
2-The gripstock
3-Battery
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The external parts of the pipe:
1-The cover of the front opening
2-The cover of the rear opening
3-The bull’s eye
4-The wick
5-The power outlets
6-A belt for transport and carrying
7-The upper indicator
8-The place where the battery is installed
9-The place where the launcher is installed (the gripstock)
10-Its rear target has a green glass part which is illuminated twice to indicate
that the plane is in the right place.

The functions of the external parts of the pipe:
-The function of the front part: to protect the glass eye from dust and external
shocks.
-The function of the rear part is to protect the fins of the rocket from shocks,
dirt, and dust.
-The bull’s eye and the wick are used for the initial aiming at the target.
There’s a green glass covered by a metal cover that can be taken away in the
morning and covered at night to reduce the amount of light that is emitted
from the weapon which could indicate the place of launch.
-The function of the belt is for carrying and transport.
-The horizontal indicator is used to measure angles. We do not launch the
rocket if the indicator in front of the launcher is higher than that. We can
estimate via the horizontal indicator the 20 degree angle. The indicator should
always be parallel to the direction of the plane.
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-The location of the battery where there are four holes and one protrusion to
install the battery in the protrusion and insert the prongs on the battery in the
holes. There’s also a metal fixer to keep the battery in place in order for it not
to be released.
-There’s a protrusion in the back and a tube in the front to keep the trigger
group in place.



-The power plugs are to connect the electricity from the battery to the rocket.
They are 24 in the SA-7A and 28 in the SA-7B.

The launcher (gripstock):
Can be used 750 times or more if it’s carefully maintained during launch and
storage.
There’s a place for inspection where there’s an earpiece in the lower part of
the SA-7A, and on the left side in the SA-7B, where there’s a trigger and a
nail to keep the launcher on the pipe. There’s another nail to get the trigger
out once again in the case of the launch.
There are also prongs that go into the holes on the pipe and the pistol-grip.

The function of the earpiece: when the aiming is good, the earpiece produces a
loud and continuous sound.

The function of the trigger:
The trigger has 3 settings:
-Safety position: labeled ‘S’
-Ready to launch: labeled ‘E’
-Firing position: labeled ‘F’
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Note:

In the SA-7A weapon, when you press the trigger, the rocket is launched
regardless of whether it is well-aimed or not. In the SA-7B, the rocket is not
launched unless it is well-aimed.

The inner parts of the tube:

They are divided based on function into four groups:
1-The radar lens (the search head)
2-Guidance system
3-Destruction device
4-Propulsion system

First: The radar lens:
Comprised of two parts: The target follower (searching eye) and the autopilot.

The function of the target follower:
1-Aims the rocket at the target.
2-Searches for energy sources (light, fire, etc).
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The characteristics of the target follower:
-It has a viewing angle of 4 degrees before the trigger is pulled and whose
diameter becomes also 4 degrees after pulling the trigger to the ready to
launch position.
-After turning the battery on and before the launch of the rocket, the eye
rotates at a maximum of 98 rps and a minimum of 20 rps in an interval of 3-5
seconds.
-The target follower only tracks open targets.

Function of the autopilot:
It receives signals from the guidance system and sends it to the target
follower (tracker).

Second: The guidance system:

It is comprised of two parts:
1-The guidance fins which are on the sides of the rocket and are two in
number.
2-The balancing fans which are at the rear of the rocket and are four in
number.

The function of the guidance fins:
They aid in the rotation of the rocket and the turning in all directions (in order
to maneuver)
Note: Those fins are opened once the rocket goes out of the pipe.
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The function of the balancing fans:
1-Maintain balance of the rocket.
2-Control the path and direction of the rocket.
3-Enable gas/fume release from the back of the rocket.

Third: The destruction device:

Comprised of two parts:
-The ‘shocker’
-The explosive material

Types of ‘shockers’:
1-The frontal shocker: This part explodes when the front of the rocket impacts
the target which leads to the explosion of the charge.



2-The side, impact shocker: This explodes when there’s an impact to the side
of the rocket.

3-The self-explosive shocker: It explodes automatically after a certain time
period even if the rocket does not impact the target.

The explosive material:
It is comprised of a mixture of four things:
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1-Aluminum powder
2-Gum
3-RDX
4-Tetryle

Fourth: The propulsion system:

It is comprised of two parts:
-The propulsion engine
-The flight engine

The function of the propulsion engine:
It initially pushes the rocket forward to exit the pipe. It pushes the rocket for 6 or 7
meters then its function is done.

The characteristics of the propulsion engine:
1-This engine explodes after pulling the trigger in the firing position in 0.7 to
0.9 seconds. That’s why you should not move the rocket, and should stand
still for 1 to 3 seconds after pulling the trigger.
2-1t drops the rocket 6 degrees after the engine propels it for 6-7 meters.
3-1t gives the rocket a speed of 30 m/second.

The function of the flight engine:
It maintains the movement that the propulsion engine provided then pushes
the rocket to its maximum speed.

Characteristics of the flight engine:
1--This engine functions after 7 meters.
2-The minimum velocity for this engine is 30 m/s and the maximum velocity is
for SA-7A (460m/s) and for SA-7B (540m/s).
3-The time for the engine’s firing in the rocket in the SA-7A model (12.7
seconds) and in the SA-7B (14.6 seconds).



What is left after the rocket launch:

After the rocket is launched, a large amount of fumes come out and reveal the
location of the launcher, thus the launcher has to change his location immediately
after launch.

Positions to launch SA-7:
-Standing: In that position, the launcher should not aim at lower than 20
degrees or higher than 60 degrees.
-Kneeling: In this case, the launcher should not aim at lower than 20 degrees
or higher than 40 degrees.

PAGE 14 (326)

Method of preparing for the launch:
1-When the target appears, the launcher wears the glasses that belong to the
rocket.
2-The assistant to the launcher installs the battery if it is not already in place.
3-The assistant secures the gripstock while operating the rocket.
4-The assistant removes the cap on the launcher’s prongs (do not discard as
they may have to be placed once again on the launcher in case the launch is
aborted).
5-The assistant places the rocket on the pipe.
6-The assistant removes the caps on the front and rear ends of the pipe.
7-The launcher pushes the bull’s eye and the wick.
8-The horizontal indicator is pushed.
9-The launcher points the wick at the target. If the launch does not happen,
repeat the previous steps backward.
10-Before starting the launch, you must select a suitable place for the launch
which should be camouflaged so that a reconnaissance flight cannot discover
the location of the launcher.

Looking for a target:

The function of the radar lens:
1-To look for the target.
2-To follow the target via signals.
3-To guide the rocket to the target.
4-To search for sources of energy (heat, light, etc...).
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Types of light that come out of a plane:
1-The reflection of rays on a screen on the body of the plane.
2-The warning lights on the plane’s wings and belly and on top of the plane.
Those are illuminated for the most part during flight and reflect the sun’s rays
well.
3-The reflection of the sun on the polished parts of the body of the plane or on
reflective dyes on the body of the plane.

The rocket might track the source of the light instead of the plane:
1-The sun.
2-Scattered clouds.
3-Water.
4-Mountains.
5-Snow.
6-Trees, grass, and green areas.
7-High buildings and any sources that reflect the light, thus the use of the
weapon in such areas should be done with caution.
8-Usually, planes emit heat and high temperatures from their exhaust fumes
which spreads at an angle of 60 degrees to the right and 60 degrees to the
left. Thus the best and safest launch is done from behind the target because
the fumes are spread over a large area behind the plane and because the
rocket can easily trace the target in that case.

Hurdles to the use of the rocket:

In addition to what is mentioned in the previous passage, if the pilot changes his
direction quickly and in a sharp angle while being tracked by a rocket, the rocket
will not be able to follow.
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Note: The probing head picks up targets even if they are outside the maximum
range of the weapon.

The energy of the rocket:

If the rocket impacts any target beyond the effective or maximum ranges, it will
explode.

The rocket is appropriate for targeting helicopters because its range and speed
are perfectly appropriate for that.



Steps to fire/launch:
1-Choosing the right location for firing.
2-Wearing the right goggles for firing.
3--The launcher should put the pipe on his shoulder.
4-The assistant should put the battery in its place and secure it.
5-The assistant should make sure that the trigger is in the safety position (S).
If it is not, it should be placed in that position (S).
6-The launcher should take off the front cover which is located at the top part
of the pipe.
7-The launcher should move the pipe at an angle of 180 degrees until the
trigger section is in the top part. Then he should place the gripstock.
8-After placing the gripstock, move the pipe down 180 degrees then raise the
bull’s eye in the front and the back and rotate the metal cover that protects the
green glass by an angle of 180 degrees so that the launcher may see the
green glass of the back bull’s eye.
9-To aim at targets that are farther than 400 meters and closer than 1500
meters, use the 7A rocket.
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and between (400-2300 meters) use 7B rocket. You can determine the distance
from the map based on prior knowledge or based on the circle in the bull’s eye.

(Diagram: The firing ranges of SA-7A and SA-7B rockets from the sun or the
source of radiation force).

To determine the distance based on the circle:
If the plane is smaller than the circle, this means that the plane is far away and
should not be fired on.



¥

If the plane fills the circle and its edges touch the circumference then it is within
the range and could be fired upon.
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oy

If the plane is bigger than the circle then it’s too close to the launcher (40 meters
or less). Those distances are relative and depend on the experience of the
launcher and his knowledge of the weapon.

-

10-Pull the battery key forward until the copper wire is cut, then move it to the
right by a 90 degree angle and from letter B to letter X.

11-Move the safety valve from position S or C to position B or W.

12-Point (aim well) at the target where you will hear a sound from the headset
and the light from the green lamp will be strong, this means the first targeting is
accurate. Meanwhile the assistant should be following the movement of the eye
piece to make sure it is following the target and that it is rotating at the top speed

of 98 rps.




The launcher should wait 2-5 seconds for the eye piece to reach its maximum
velocity.

13-When the assistant tells the launcher that the eye piece is not moving toward
the target, the launcher must move
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the rocket toward the target once again.

14-We must pay attention to the horizontal indicator and whether there are
objects closer that are higher than it. If there were objects that are closer than
400 meters, or higher than it, you must not fire. If the objects are farther than 400
meters there is no harm in firing.

The horizontal indicator must always be parallel to the target.

15-When pulling the trigger in the ready position, the assistant must observe the
movement of the eye piece. If it moves away from the target he must alert the
launcher to take his hand off the trigger immediately until the eye piece goes
back to its place, this way the area of observation for the eye piece will be at an
angle of 4 degrees. The launcher must point at the target again then he should
put the trigger in the ready position. If the eye piece does not move for 1-3
seconds, he should pull the trigger to the launch position (pointing at the target
and pulling the trigger must continue for one second).

16-Immediately after the launch, the position should be changed while taking the
gripstock.

Note:
-When several planes enter the effective range of the rocket, priority should
be given to the slowest (according to this chain: helicopters, then transport
planes, then military planes).
-When several planes from the same type enter the effective range, the
priority should be given to the fleeing one, then the fleeing one in a right
angle, then the fleeing one in a large angle that’s flying from one side to the
other, then to the incoming one at an angle, then to the incoming one.
-The launcher’s movement behind the target should be done slowly and
cautiously. He should not lift his feet off the ground.
-Firing should not be done unless the launcher hears the sound of the
microphone and sees the back green light on.
-The time between the operation of the battery and the launch of the rocket
should be 10 seconds so that the eye piece of the rocket may reach 80 rps.
-The best angle for launch is that between 20 and 60 degrees. The best part
of the plane that should be targeted is the back part, then the wing, then the
front part.
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17-Special target:

If the target is present at an angle less than 20, then it should not be launched at
unless it’s necessary. To do that:

-Point at the target without pulling the trigger. After the sound is heard clearly and
the green light is seen, and the assistant has made sure that the eye piece is
following the target, we pull the trigger in the ready position and then raise the
rocket 20 degrees or more and then we verify that the eye is still pointed at the
target with the clear sound and the bright light (relatively) being present. Then we
pull the trigger into the fire position while aiming well.

-If the eye piece does not move to the target before pulling the trigger in the fire
position, repeat previous steps (14).

Arming:

When the rocket is launched, its speed is 30m/s and it moves straightforward for
6-7 meters, after which it falls lower by 6 degrees then the launch device falls
after 1.4 seconds and then it moves forward after it repositions itself toward the
target.

When the first nail drops and after the rocket has moved 150 meters, within two
seconds of the moment of launch, the second nail will drop from the launch
device. The rocket’s speed at that point will be 88m/s and will increase until it
reachesthe maximum speed.
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The art of fighting and tactics:
Communication when wanting to use the weapon should be with the leader of the
group who is the launcher. If there’s a strategic tactic, the leader of the group

should have the following considerations when picking a location:

-The location should provide the cover and protection that are appropriate for the
team.



-There should be a good observation field in the location to allow observation in
all directions.

-The observation field: The field should also allow firing in all directions unless it
will make the team an open target in which case it should be abandoned.
-Advance and retreat: The roads leading to the location should be known as well
as the roads to retreat and ways to find alternatives in case those roads are
closed.

-The obstacles:

Natural obstacles (trees, mountains, rivers, etc.)

Artificial obstacles (barbed wire, land mines, tunnels, walls, houses, etc.)
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Precautions to take into account before planning:

When planning for a certain battle in which SAM7 will be used, we should take
into account the points related to selecting the location. We should not ignore any
of them.

We should also have an alternative plan to use in case the first plan fails or if the
second plan is better than the first plan.

Planning:

1-When planning, the situation of the enemy should be known:
-The location of the enemy.
-The size of the enemy group.
-The weapons that the enemy is using.

2-Before the attack, the friendly forces should possess the following:
-The time of the attack.
-Patience and resilience when attacking.

3-The target when planning for an attack: We should pick the enemy’s most
important location and its most strategic ones in order to cause major losses
when hit.

4-Execution and field management: The duties of execution and field
management should be included in the preliminary battle plan including needs
and necessities that must be secured before execution. The necessary and
essential materials for execution must be known (food, drink, artillery, etc.)

5-Orders and communication: The orders should be transmitted from the leader
or his assistant to the crew using special code or signals that are known to both
parties ahead of time. This code should be changed daily (if possible).



There should be a password used inside the camp and it should be changed
every night.
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The effect of weather conditions on launch:

The best conditions for launch:
-When the weather is spring-like and the sky is clear (from any clouds).
-When the sky is very cloudy with continuous clouds.

The worst weather conditions:

1-Rainy times: Rains affect the function of the radar lens. If it’s raining hard, this
could lead to the impact shocker’s explosion (at the front of the rocket) before it
impacts the target.

Rain drops could reflect the sun’s rays which could lead to the rocket losing its
way.

2-Snow: Also when it is falling or when it’s on the ground, it could lead to
reflecting the sun’s light and lead to the rocket losing its way.

3-Frost: Frost could break the radar lens and also when it hits the impact shocker
which leads to the explosion of the rocket before the right time.

4-Launching in the desert: Sand storms which happen in the desert usually (the
Sahara) could lead to breaking the radar lens or prevent the launcher from
tracing the target because of poor visibility.

5-Scattered clouds: Those clouds are illuminated after the sun comes up which
leads to the straying of the rocket. It is also difficult to point at the plane when it is
flying higher than the scattered clouds because it disappears and reappears, etc.

6-Light: The best times to launch in terms of light conditions are:
-Before sunrise: (from dawn till the sun rises).
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-After sunset: (from the time the sun sets till darkness).

In tropical regions or very hot areas we should not launch at noon because the
heat cold lead to the explosion of the radar lens.

We should also not launch early morning because dew droplets scattered on the
grass and the sun reflecting off them could let the rocket go astray.



We should also allow an angle of 45 degrees from the sun (22.5 degrees on the
right and 22.5 degrees on the left).

The rocket always follows things that shine the most, that’s why launching should
not happen at night except in the case of being able to see the target well.

Maintenance and cleaning:

The depot should be clean and safe and covered with good ventilation. It should
have a thermometer and the temperature should be between 50 and 130
degrees Fahrenheit. Four boxes should not be stacked on top of each other.
There should be separators between the boxes.

Tight tying:
The weapon should be placed well in its box in order not to fall or be spoiled.

-In every box there’s two rockets and four batteries.
-In every box there’s a ventilation tube in which there’s a humidity-absorbing
substance.
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-The launcher is also in the box in a cover and in that cover there’s also the
launcher’s glasses and a cloth to wipe the glasses.

The polished surfaces should be cleaned with a soft cloth. The colored parts
should be painted with an oil-based paint so that they don’t rust in case the paint
wears off.

Note:

There are three main parts in the rocket:
1-The pipe.
2-The battery.
3-The gripstock

-The pipe: We should watch the eye and the targeting areas (the bull’s eye and
the wick) to make sure they are safe. We should also watch the green glass
under the bull’s eye. We should also check the rear fins so that they are not bent.
-Attention should be paid to the electrical connection holes in the pipe and that
they are usable.



-The gripstock: make sure it is intact and that the trigger is intact. Observe the
electrical fuses and the button to dismantle the gripstock so that the launcher is
not ready for launching.

-The battery: Attention should be paid to the copper wire connected from the
battery key to the body of the battery which indicates that the battery is intact.
Make sure that the color of the wire has not changed to yellow.

-Also make sure that the connection fuses are not broken or bent. This way the
battery is ready for use.
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Table of different temperature scales:

Scale Freezing point Boiling point
Romer Zero 80
Celsius Zero 100
Fahrenheit 32 212

There should be enough of a safe distance behind the weapon at least 20
meters. Do not place any flammable or combustible thing behind the weapon
nearer than that distance.

The characteristics of the shooter:
1-He should be able to control his eyes so he could close the left eye and
open the right freely.
2-He should have strong hearing and should not have defective ears.
3-His fingers should be intact especially the index and middle fingers.
4-He should be tall.
5-He should be strong and able to carry the weapon on his shoulders for a
period of time.
6-He should be smart and well-trained in deception tactics used by the
enemy’s planes.

Translated by Amir Bibawy
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