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Lesson 1.

Fundamentals of Small Arms Weapons

ACTIVE TERMS AND EXPRESSIONS

small arms (SA)
cycle of operation
cartridge

case

bullet

powder charge
primer
shoulder weapon
hand weapon
machine gun
tripod

barrel

breech end
chamber
chambering
bolt

receiver

lug

notch

locking

stop

handle

rod

firing pin
spring

cocking

tang

block

latch

sear

to pivot

CTPEIIKOBOE OpYXKHeE
pabounii UK

aTpoH

THJIb3a

YIS

TTIOPOXOBOM 3apsiy
KaIICIOJIb

PYYHOE OPYXHE C MPUKIIAIOM
py4dHOE opyxue 0e3 MpHKIaaa
MMyIEMET

TPEHOXKHBII CTAaHOK

CTBOJI, KaHaJ CTBOJIA
Ka3¢HHas 4acThb
MTaTPOHHUK

JIOCBUTaHKE TTATPOHA
3aTBOP

CTBOJIbHAS KOPOOKa
BBICTYII

BBIEMKA, I1a3

3amMpaHne KaHaja CTBOJA
ynop

PYKOSITH

CTEpKEHB

YAapHUK

MpyXHUHA

B3BEJICHHUE

3yoen

010K

3aIéaKa

IIEeNTaJIo

TTOBOPAYMBATHCS, KAaUaThCs



trigger
firing mechanism
hammer

CITYCKOBOH KPIOUOK
yAapHoO-cItycKoBoM MexaHu3M (YCM)

KYPOK

muzzle IyI10, TyJIBHBIN Cpe3 CTBOIIA

unlocking OTIIMpaHHE KaHala CTBOJA

extraction W3BIICUYCHUE CTPEIITHON THIIB3EI

extractor BBIOpacHIBATEIb

ejection W3BJICUCHUE CTPEIITHOMN THIIB3EI U3 CTBOIBHOM
KOPOOKH

chambering JOChLIAHUE MTATPOHA

feeding MUATaHKE, T0ada MaTpOHOB

clip oboiimMa

ammunition belt MaTPOHHAS JICHTA

magazine MarasuH

INTRODUCTORY EXERCISES

1. HajinuTe B TeKCTE DKBUBAJIEHTHI CJI0BOCOYETAHMIA:

VYcranaBiMBaTbCd Ha HAa3eMHBIX TPAHCIOPTHBIX CPENCTBaX H
JeTaTeNbHBIX ammapartax; MOMEIIAThCS B KaHajl CTBOJA; I00aBIIATH
BBICTYIl Ha OOKOBOW 4YacTW 3aTBOpa; 3aluMpaHUe KaHalda CTBOJA;
N00aBUTh PYKOATh; NPOABUHYTH YAAPHHUK BIEPEN; YCTAHOBUTH KPIOUOK
win 3yOel Ha 3aJHIOI0 YacTb YAApHUKA; INOOABUTh K CTBOJBHOM
KopoOke O0K; mo ¢opMe HalmOMUHATH 3aIUENKy; BO3BPAIIATHCS B
MEpBOHAYANIBHOE IIOJIOKEHHE; HCIONB30BAThCS B OONBIIMHCTBE
00pa3loB CTPEIKOBOTO OPYXKHS;, YINUPATbCA B MOAACPKUBAIOLIUMA
BBICTYI; MOKHJATh KaHaJ CTBOJAa 4Yepe3 AYJBHBIN Cpe3; OTHHpaHue
KaHajla CTBOJAa; H&XHMMaTbh Ha CIYCKOBOM KpIOYOK; H3BICUCHHE
CTPENSHON TWJB3Bl W3 MATPOHHHKA; BXOOUTH B BBICTYIl M W3BJIEKATh
THJIB3Y U3 CTBOJIBHOW KOPOOKH; Iogada Ooerpumaca.

I1. HaiinuTe B TeKcTe W NMepeBeTe CI0BOCOYCTAHMS:

to be placed in the barrel and fired; to fasten a lug to the side of the
bolt; to prevent the bolt from sliding out of the receiver; to put a hook
or tang on the rear end of the firing pin; to pivot back and forth; to be



cocked simply by opening and closing the bolt; to send the bullet out
through the muzzle; to strike the case and eject it; placing the cartridge
in the chamber; securing the bolt in place behind the cartridge;
squeezing the trigger so the firing pin will fire the cartridge.

TEXT
Cycle of operation

This is a cartridge — the type of ammunition used in most small arms.
It consists of a metal case, a bullet, a powder charge to drive the bullet,
and a primer at the base to start the powder burning. A sharp tap with a
pointed instrument will explode the primer, ignite the powder charge
and drive out the bullet. To control this powerful explosion and direct
the bullet toward the target is the purpose of all small arms weapons.
The term small arms includes shoulder weapons, hand weapons,
machine guns mounted on ground tripods and vehicles and planes.
Some are comparatively simple, others are complex, but there is a basic
similarity which runs through them all. Since they all fire the same type
of ammunition, they all function in the same general way. In all of them
a cartridge is placed in the barrel and fired. The empty case is then
removed to make room for the next cartridge. This process is called the
cycle of operation, and every small arms weapon contains the
mechanical means of performing it.

To explain this cycle, let’s construct a model weapon. It will not
resemble any particular weapon, but it will include all of the basic
features needed to perform the various individual steps in the cycle of
operation. We’ll start with the barrel. Removing the top half of the
barrel we can see inside.

In the breech end is the chamber. This is where the cartridge fits and
where the explosion occurs. Placing the cartridge in the chamber is known
as chambering. A sharp tap on the primer would explode the powder
charge and drive the bullet out. The same explosion would also drive the
case backward out of the chamber. Therefore, the cartridge case must be
held in the chamber, so most of the explosion will propel the bullet.



The part which backs up the cartridge is usually known as the bolt.
One end of this bolt fits against the rear of the cartridge and holds the
case in place when it’s fired. In order to hold the bolt in position we
need something to support it. The barrel too must be held in position.
The piece supporting them is known as the receiver. There is a channel
in which the bolt can slide. The barrel is attached to the front end. With
this side section removed from the receiver and the bolt back we can
still chamber a cartridge by moving the bolt forward. This takes care of
the first step of the cycle of operation — chambering. Instead of
depending entirely on weight of the bolt to hold in the case when the
cartridge is fired, we’ll use some way of locking the bolt in place.

The simplest way of locking is to fasten a lug to the side of the bolt.
A notch is caught in the side of the receiver. When we close the bolt we
can turn it so the lug fits into the notch and the bolt is securely locked.
This is the second step of the cycle of operation — locking.

It can be made easier by adding a handle to move the bolt. The
handle can also be used to strike this stop. This prevents the bolt from
sliding out of the receiver. With the bolt closed, how are we going to
fire the cartridge? To fire the cartridge we must strike the primer,
however the bolt is in the way. Apparently, we'll have to go through it.
This bolt was prepared for that, the top half can be removed. It has a
channel running through its entire length. All that is needed is a rod to
reach from one end to the other. This rod is called the firing pin.

You'll notice that it is slightly longer than the bolt, so its point will
extend a little beyond the face of the bolt. We can now strike the primer
by driving the firing pin forward. One way to drive the firing pin is by
using a spring. We've put the spring around the firing pin with one end
against this stop, the other end is braced against this shoulder in the bolt.
Now when we pull back the firing pin, the spring is compressed. When
we release the pin, the spring drives it forward against the primer.

This is one way of accomplishing the step known as firing. However,
it's awkward to pull back the pin and release it by hand each time we
want to fire. We need a means of holding the pin back until we're ready



to fire. This is known as cocking. Supposing we put a hook or tang on
the rear end of the firing pin. We can still pull the pin back and release
it by hand. Now we'll rig up something to hook it onto, but first we'll
have to add a block to the receiver to hold the parts we'll need.

The first part is a latch like piece known as the sear. If we hold it here
under the firing pin, we can catch the tang of the pin when it’s drawn
back. We’ll mount the sear on this pin so that it will pivot freely. We can
release the firing pin by pushing down the front or nose of the sear.

This is where the trigger comes in. It’s mounted on this pin
underneath the sear. The trigger can now pivot back and forth. When the
trigger is squeezed, it moves the rear end of the sear up, the nose of the
sear moves down and the firing pin is released. Once the sear is lowered,
we have to move it back up to catch the firing pin the next time it’s
pulled back. That’s why we need a spring — a sear spring — to push the
sear up. It’s installed underneath the sear. Now when we squeeze the
trigger, we lower the nose of the sear until it releases the firing pin. Then,
when we let go the trigger, the spring raises the sear nose so it will catch
the firing pin when it comes back. The spring also returns the trigger to
its original position. We no longer have to cut the firing pin by hand. As
the bolt is opened, we can cock the weapon at the same time. The firing
pin tang cams the nose of the sear down and the sear snaps back up. As
the bolt moves forward, the sear catches the tang and holds it, and the
piece is ready to fire. That takes care of the step known as cocking.

Now we have a basic firing mechanism similar to that used in a
number of small arms weapons. But there is also another kind of firing
mechanism. Some weapons use a hammer which strikes the firing pin.
We will build this hammer type of firing mechanism on the model. First
let's attach the hammer so it can pivot and strike the firing pin. The
spring was taken from around the firing pin to drive the hammer. The
firing pin is retracted by various methods in different weapons and it
remains in the rear position until the weapon is fired. To guide the
spring, a rod is run through it the front end of the spring is braced
against this shoulder. The rear end of the spring is braced against this



supporting block. The rod is attached to the hammer so that the spring
pushes against the hammer. When the hammer is pulled back, the
spring is compressed. Then the spring drives the hammer forward
against the firing pin. To cock this firing mechanism, we can use the
same sear, trigger and sear spring that we used before. When the
hammer is pulled back, the sear snaps up into this notch and the
weapon is cocked. When the trigger is squeezed, the nose of the sear
slips out of the notch and the hammer is driven forward against the
firing pin. This mechanism like the other one can be cocked simply by
opening and closing the bolt.

Squeezing the trigger fires the cartridge and sends the bullet out
through the muzzle, but it also leaves us with an empty case in the
chamber. Before we can get at the case, we have to perform the next
step in the cycle of operation — unlocking. We still have the problem of
removing the empty case from the chamber. This is known as
extraction. On a real weapon, extraction is a serious problem. When a
cartridge is fired, the case expands until it is tightly wedged in the
chamber. We need something to grip the case firmly and extract it when
we open the bolt. The part which does this job is known as the extractor.
It has a hook to grip the extracting groove in the head of the cartridge
case. The extractor is attached to the front end of the bolt. As the bolt is
closed, the extractor snaps into the extracting groove in the head of the
case, and it retains its grip as the bolt is locked. Now when we open the
bolt, the extractor pulls the case out of the chamber. Our next problem is
gjection — getting the empty case out of the receiver. Notice how the case
is held by the extractor. If we pry under the case on the side opposite the
extractor, we can eject it from the receiver. If we take a slice off the edge
of the bolt, we can get at the case more easily. Now we will build an
ejector in the side of the receiver. It consists of a small lever and a spring.
We will attach the lever so it pivots at one end, with the other end held
outward by the spring. When we push the bolt forward, the ejector is
moved into the side of the receiver. When the case is extracted, the
ejector slides into the notch, strikes the case and ejects it.



Let’s watch it again. Our weapon is almost complete, but we still have
to feed the cartridges to it one at time by hand. The actual chambering of
the cartridge is satisfactory. The bolt moves it forward and it enters the
chamber. But once the weapon is fired and the empty case ejected, we
want another cartridge waiting ready to be chambered. In other words,
we want some method of feeding. There are several ways we can get
feeding: 1) by placing a clip of cartridges in the receiver, 2) by using an
ammunition belt, 3) or by using a magazine. We will use a magazine.
One side is transparent so we can see what’s going on. Inside is a spring
and this follower. As the cartridge is put in from the top, the spring is
compressed. As the next round is inserted, the first one is pushed down
and the spring is further compressed. The spring, of course, keeps
pushing the cartridges against the top. But these lips prevent them from
being pushed out. A cartridge can be removed only by sliding it forward
like this, and once it is removed, the spring feeds the next one into the
position. Now let’s install the magazine into the receiver.

The magazine is placed so that the top cartridge pushes against the
underside of the bolt. When the bolt is opened, it slides back until the
face of the bolt clears the rear of the cartridge. Then the cartridge is fed
up into the path of the bolt. As the bolt comes forward, it strips the
cartridge from the magazine and chambers it, and the spring in the
magazine moves the next cartridge up into position. Now each time the
bolt is opened, a cartridge is waiting to be chambered. That's the last
step in the cycle of operation — feeding. Our basic weapon is complete.
It will perform all eight steps of the cycle of operation. Let's take them
in sequence:

1. First there's chambering: placing the cartridge in the chamber.

2. Next is locking: securing the bolt in place behind the cartridge;

3. Then — firing: squeezing the trigger so the firing pin will fire the
cartridge.

4. Unlocking: freeing the bolt from the barrel.

5. Next: extraction and ejection, withdrawing and throwing out the
empty case.



6. At the same time — cocking: preparing the firing mechanism to
fire again.

7. And feeding: placing the next round in position for chambering.

Then the cycle starts over again. These are the eight steps any small-
arms weapon must perform each time it fires a cartridge. The steps may
not always come in exactly the same order and the means of performing
them may vary. But regardless of the type of weapon, all eight steps
will be performed. And once you know the cycle of operation, you've
come a long way toward understanding any small arms weapon.

CcbliIKa Ha BH/I€0:
https://www.youtube.com/watch?v=HJnhr08alJs&ab_channel=MadMaxTrac

III. OTBeTBTE HA BONPOCHI:

What is a cartridge?

What weapons does the term ‘small arms’ include?
What is chambering?

What is locking?

What is firing?

What is unlocking?

What is extraction and ejection?

What is cocking?

What is feeding?

WX R LD —

IV. IlonGepure onpeneneHus1 K TEePMHHAM:

extraction  |placing the cartridge in the chamber

ejection throwing out the empty case

feeding preparing the firing mechanism to fire again

unlocking securing the bolt in place behind the cartridge

cocking withdrawing the empty case

firing freeing the bolt from the barrel

chambering sque.ezing the trigger so the firing pin will fire the
cartridge

locking placing the next round in position for chambering

10



V. IlepeBenuTe NHCBMEHHO. 3Ha4YeHMEe HEH3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJ10BApPIO:

[NaTtpon s GONMbIIMHCTBAa 00PA3IOB CTPEIKOBOIO OPYXKHUS COCTOUT M3
METAUTMYECKON THIIB3BI, ITYJH, TIOPOXOBOTO 3apsia, KOTOPBIH TOJKaeT
MyJTI0; a TakKe KAICIONsl B JIOHHOW YaCTW THIIB3BI JJIsI BOCIUIAMEHEHUS
mopoxoBoro 3apsima. C TOMOIIpI0 OOiKa TPOMUCXOAWT HAKAILIBAHHE
KarCoJIsl, B pe3ybTaTe Yero BOCILIAMEHSIETCS TIOPOXOBOM 3apsil.

[IpemHa3HavueHWeM CTPEKOBOTO OPYXKHS  SIBJISCTCS  yIIPaBJICHUE
SHEprHei B3phIBA M HAIpaBIICHWE ITyIH B CcTOpoHy menu. [lox tepmuHOM
CTPEJIKOBOE OPYXKHE MOAPA3yMEBACTCSl PYYHOE OpPYKHE C TPHUKIIAZA0M HIIH
0e3 Hero, a TaKkKe CTAaHKOBBIE ITyJeMeThl. [10CKOITbKY B HUX HCHONB3YeTCs
OJIMHAKOBBIN TUIT OOEIPUTIACOB, KOHCTPYKIIMS BCEX 00PA3IIOB CTPEIKOBOTO
OpYXHsl JOCTaTOYHO MOXOka. Bo Bcex o0pasmax CTPEIKOBOIO OpYXKHs
MATPOH TOMEIAeTCsl B KaHAI CTBOJIA, MTOCIIE Yero MPOU3BOIUTCS BHICTPEIL.
3areM W3BIEKaeTCA TycTas THIb3a, Ui JOCHUIAHHMS HOBOTO IMATPOHA.
[locne mochutaHMs MATPOHA B MATPOHHUK, ITYTEM HAKAIBIBAHUS KAIICIOJIS
TIPY TIOMOIIH yIAPHHUKA, TIPOUCXOAUT BOCIUIAMEHEHE TIOPOXOBOT'O 3apsiya,
KOTOPBIM BBITAJIKMABACT TIYNIO. OHEPrHs TMOPOXOBBIX Ta30B TakkKe
BBHITAITKUBACT THIIB3Y B OOpaTHOM HAIIPaBIICHWH W3 MATpOHHWKA. [leTanb,
KOTOpasi yAepXWBaeT TAaTPOH B TATPOHHUKE, HA3bIBACTCS 3aTBOPOM.
[epennsist yacTh 3aTBOpa (PUKCUPYET THIIH3Yy B MOMEHT BBICTpENA.

[punnmn paboTsl T1060T0 00pasia CTPEITKOBOTO OPYXKUS BKIIOYAET
B cebs cremyromme § sranoB pabodero nukia: 1) qochUTaHKE MaTpOHA
B TATPOHHWK; 2) 3aluMpaHHe KaHalla CTBOJA: (pUKCAIWs 3aTBOpa B
MepeHeM TIOJIOXKEeHNH; 3) BBICTPEN: Ha)kaTHe CITyCKOBOTO KpPIOUKa,
HaKaJbIBaHWE KalCIONA yOapHUKOM; 4) OTHpaHWe KaHaia CTBOJA;
5) u3BNeUeHNe U BRIOPAChIBAHNE CTPENSHON THIIB3BI C OTBOJIOM 3aTBOpPa
HazaJ; 6) OMHOBPEMEHHO C 3TUM IPOWCXOAUT B3BEICHHUE: TOATOTOBKA
YIapHO-CIIYCKOBOTO MEXaHHM3Ma K O4YepeHOMY BEICTpeny; 7) Imojada
Ooempunaca: mojgavya MaTpoHa U JaibHeWmero goceuianus. Ilocme
ATOTO pabOYMii IIUKII TTOBTOPSETCS 3aHOBO.

VI. Pacckaxkute mo-aHrJMiicku 00 OCHOBHBIX 3Tamax padouero
LHHKJIA OTHECTPEJIbHOI0 OPY KHSL.
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Lesson 2.

Ballistics, Part 1

ACTIVE TERMS AND EXPRESSIONS

ballistics

interior ballistics
exterior ballistics
terminal ballistics
projectile
howitzer

mortar
propellant

recoil

velocity

powder

grain

degressive grain
progressive grain
tube-shaped grain
powder sheets
liquid propellants
cannonball

to streamline

fins

to spin

tumbling

drift

grooves

drag
soft rotating band

wind shield

boat-tailing
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OaTHCTHKA

BHYTpPEHHSIA 0aJTUCTHKA
BHEIIHsIs OaJUTHCTHKA
0aJTNCTHKA KOHEYHBIX CKOPOCTEH
CHapsn

rayowuia

MHUHOMET

MeTaTeNbHbIN 3apsg BB

otnaya (OTKar)

CKOpOCTB

OpOX

3€pHO

JeTPECCUBHOE 3EPHO
MPOrPECCUBHOE 3EPHO

TpyOUaToe 3epHO

MOPOXOBasi Hape3Ka, ITyYKH IMOpoxa
XKHJIKOE TOpIoYUee

MyIIEYHOE SAPO

MpUIaBaTh 00TEKAEMYIO
(aspoarHAMHAYECKYI0) hopMy
CTaOUIN3aTOPKI (OMEepeHue)
BpaIIaThCs IO MPOJOIBHON OCH
KyBBIpKaHHE

OTKIIOHCHHE

KaHaBKU

COIPOTUBIICHUE BO3IyXa

MOSICOK M3 MSTKOT'0 METalIa
0aJTUCTUIECKUI HAKOHSTHIK
a’pOANHAMHIYECKOH (HhOPMBI
3amosicHast (3aIHs) 9YaCTh KOHUIECKOU

(hopMbI



INTRODUCTORY EXERCISES

1. HajinuTe B TeKCTE DKBUBAJIEHTHI CJI0BOCOYETAHMIA:

[IpuBonuTHCS B IBIKECHHE PEAKTUBHBIM [IBUTATEIEM, ABHIKCHHE
cCHapsiia B monére, Bo3neiicTBUe Ooempumaca Ha Iiejb, BBITAJIKUBATDH
MPOLYKTHI CTOPAaHUS U3 KaMephl CrOPaHUs, PE3KH UMITYJIbC JaBJICHUS
O4YeHb KOpPOTKOI'O JIEHCTBUS, YBEIMUYMBATHCA C MEHBIIEH CKOPOCTBIO,
OPUBOAUTH K  OBICTPOMY  CHM)KGHHUIO  JABJICHHS,  IOJy4aTb
PaBHOMEPHBIN pa3roH, 3HAYUTEIBHBIA BBIOPOC AYABHOTO IUIAMEHH,
obecrieunBaTh MOIIHBIA KPAaTKOCPOYHBI MMITYJbC, CMEIIMBATH B
HEOOXOOMMOM Mponopuru Aisi oOecTedeHUs] MOCTOSIHHOTO TOpEHUs,
CTaOMIIM3UPOBATH CHAPSI B MOJIETE.

I1. HaiinuTe B TeKcTe U NepeBeuTe CI0BOCOYCTAHMS:

To get the desired tactical results, to exert an equal force to the left
to propel the rocket, to use the rocket principle, to drop off rapidly, to
give the projectile a steady push, to be best suited to the weapon
concern, to burn a suitable charge of progressive grains, to assure
constant burning, to assume a particular tactical purpose, to overcome
air resistance, to have the projectile spin, allow for the drift and aiming.

TEXT
BALLISTICS, PART 1

Ballistics is an increasingly important and complex science, that
deals with the technical problems involved in hitting a given target in a
field and getting the desired tactical results. Sometimes the ammunition
we need to do a particular job can be carried to the target or placed in
the target’s path. Sometimes it can be dropped on the target, but in most
cases, it has to be fired or propelled. This involves the solution of the
three different kinds of problems, which are covered by three closely
related divisions of ballistics. Interior ballistics is concerned with the
launching of the ammunition. Exterior ballistics is concerned with
behavior in flight. And terminal ballistics deals with the action of
ammunition at the target.

13



Let’s look first at the problems involved in launching our
ammunition with launching devices that are complex, precision made
instruments, but operate on a principle as simple as that employed in a
peashooter. When the pressure behind the projectile becomes strong
enough, the projectile will move. In any gun, howitzer, mortar or small-
arms weapon the pressure behind the projectile is caused by the burning
of the propelling charge or propellant, which forms a tremendous
amount of gas in the chamber. This pressure is measured in thousands
of pounds per square inch and is exerted equally on all surrounding
surfaces but with different results. The forces represented by the
vertical arrows have no effect on the projectile. The pressure, or force
to the right, is against the projectile, the most readily moveable of the
surrounding surfaces, and sends it out of the bore. At the same time, the
force to the left is against the gun, which moves in recoil.

By making a few changes in our simplified gun, we can see what
happens when we launch a rocket. In effect, the lightweight rocket
replaces the gun, and the lightweight gas replaces the projectile. The
pressure inside, being equal in all directions, forces the gas out of the
chamber at an extremely high velocity. At the same time, the pressure
exerts an equal force to the left to propel the rocket.

Military rockets operate on exactly the same principle as the fourth
of July variety, the bazooka also uses the rocket principle while the
recoilless rifle is a combination gun and rocket. The propellant used in
guns and most rockets is some form of nitrocellulose, commonly called
powder.

Modern powder is made in grains, the grains taking many different
forms to get the various pressures needed in the many different modern
weapons. Apart from chemical composition, grain size is the most
important single factor in determining how rapidly a powder charge
will burn. Just as wood shavings will burn more rapidly than the same
way of logs, because there's more burning surface exposed, so well
small grains burn more rapidly than a large grain of the same weight.
When small rapidly burning grains are used, the propelling effect is that

14



of a sharp sudden thrust. The effect we get from large grains is that of a
sustained push, but grain design also affects the rate of burning. In
general, there are three types of grains: a large grain with seven holes, a
medium sized grain with one hole, and a small solid grain, called a
degressive grain. When ignited inside a gun, it burns fast, and the
pressure rises rapidly. As the burning surface decreases, pressure is
generated at a slower rate.

Here's a graph to show pressure action during burning. The
degressive grain produces a very high pressure quickly, but the
movement of the projectile tends to let the pressure drop off rapidly.

The medium sized grain with a single hole is called a neutral grain.
In this form of grain, the burning is slower at first, but the burning
surface remains constant during the burning period. Thus the maximum
pressure is not as high as with the degressive type, nor does the
pressure drop off as sharply when the projectile moves. The large grain
with the seven lengthwise holes is called a progressive grain. Here the
burning surface increases due to the number of holes. The pressure
produced is not as high as with the others, but it falls off even less
rapidly as the projectile moves. This grain is preferred in modern high
velocity weapons because it gives the projectile a steady push, produces
higher muzzle velocities, and has a lower maximum pressure than is
possible with other types of grains.

There are many other grain designs; the fast-burning powder sheets for
mortars, for example, neutral tube-shaped grains for certain types of
rockets, as well as a variety of other kinds, each designed to provide the
particular burning characteristics, best suited to the weapon concern. Now
let's see what kind of pressure action we need for different guns. When we
burn a suitable charge of progressive grains, the pressure is moderate, and
sustained, sending the projectile out of the bore with a continuous push.
This kind of pressure action is just what we need to get high velocity in
long-barreled artillery. But now we'll see what happens when we use the
same charge in a short-barreled weapon. There's considerable muzzle flash
and the powder continuous burning, even after the projectile has left the
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bore, indicating that energy is being wasted. For a short-barreled weapon, a
small degressive grain should be used. This builds up maximum pressure
quickly to accelerate the projectile in a short space without undue burning
afterward. This kind of pressure action is just what we want for low
velocity weapons, such as mortars or pistols. But if we use degressive
grains in a long-barreled gun, there’s a chance that the higher maximum
pressure produced will blow it up. For a rocket, we need a low, steady
pressure, so we use a special neutral grain. The low pressure will not burst
the lightweight rocket, yet give smooth acceleration. For the V2 and other
large rockets, it’s better to use certain liquid propellants, mixing them at a
constant rate to assure constant burning.

In all cases, the propellant must assume a particular tactical purpose.
That means providing the desired velocity with a minimum of smoke,
flash, and wear on the weapon. Interior ballistics is a highly
complicated science. And what you've seen isn't the whole story by any
means, but you do know what an important part pressure plays in
launching the projectiles. You know something of the effects of grain
size and design on gas pressure. And you know the relative burning
action of the progressive and other types of grain. In other words,
you've got a good idea of why and how a projectile leaves home. Now
you're ready to consider exterior ballistics. Exterior ballistics is
concerned with the behavior of projectiles in flight.

If we could fire a cannonball influenced by no outside forces, it
would continue forever in its original direction at its original velocity.
If we add the force of gravity, the cannonball follows this sort of path
or “trajectory”. By adding air resistance, we get this result, and the
range is shortened even more. To overcome air resistance and get
greater range, we might streamline our cannonball, stretching it into a
projectile. But look what happens, our projectile tumbles and the range
is shorter than ever. We need something to stabilize our projectile in
flight. One solution is to equip the projector with fins. The use of fins,
solves the problem very effectively for mortars and some types of
rockets, and the result is much greater range.
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Having the projectile spin is another solution to the tumbling
problem. This, however, causes the projectile to swirl from a straight
course, drifting to one side, according to the direction of the spin. That
isn't as bad as it might seem, because we know what's going to happen,
and we allow for the drift and aiming. To get the required spin, spiral
grooves are cut in the bore of a gun and a soft rotating band, put around
the projectile. The band engages the groove, and the projectile rotates,
or spins. Although there are many forces affecting the projectile, the
most important to remember are gravity, which pulls the projectile
down and drag due to air resistance, which slows the projectile.

There's nothing we can do about gravity, but we can overcome the
effects of drag to some extent in the design of our projectiles. For
instance, by the streamlined wind shield on this one. Boat-tailing is
another method of streamlining also helps to reduce drag. For long-
range fire we must consider in addition to gravity and drag: the effects
of varying density of the air, the temperature of the air, winds over the
trajectory and the rotation of the Earth. The basic problem of the
exterior ballistician is always the same — to study, improve and predict
the behavior of projectiles or missiles in flight. Solution of the problem
involves the knowledge of many complex forces, the application of
many scientific principles, the use of many ingenious lightning fast
computing machines. The ultimate purpose of all of these is to design
projectiles and compute firing tables both of such accuracy that our
combat units get the maximum number of direct hits.

III. OTBeTBTE HA BONPOCHI:

What is ballistics?

What is the basic principle of firing a weapon?
What does the size of powder grain affect?
What is interior ballistics?

What is exterior ballistics?

What is terminal ballistics?

What are the types of gunpowder grain?

Nk v =
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8. What is the most important single factor in determining how
rapidly a powder charge will burn?
9. What are the ways to streamline a projectile?

IV. IlepeBenuTe NMCEMEHHO:

[Ipeamerom m3y4yeHHs TpeX pa3feioB OAJUIMCTHKH SBISIOTCA TPH
BHUJa NpoOiieM, CBA3aHHBIX MEXKAYy coOoil. BHyTpeHHsst OamnucTka
u3y4yaer SBJICHHS, NPOUCXOIIIIME B KaHaie CTBONa (IyCKOBOH
YCTAaHOBKH) BO BpeMs BhIcTpena. IIpenmeroM BHelIHEH OalaMCTUKU
SIBIISICTCS] IBMOKEHHE CHapsiaa (Iyau) B mojere. bayumcTika KOHEYHBIX
CKOpOCTEH M3ydaer BO3JeiiCcTBIEe OoenpuIiaca Ha 1eib.

JIto6oit obpaser BoopykeHHs (IyCKOBBIX YCTAHOBOK) MPEACTABISET
cO00M AOCTATOYHO CIIOKHOE TEXHHYECKOE YCTPOMCTBO, Tpedyroliee
TOYHOH 00pabOTKM mpH U3roToBIeHMH. B  moboMm  obOpasue
CTPENIKOBOTO  BOOPYXCHHS, MHHOMETE, TayOuie Wid IYIIKE,
HEOOXOMMOE [aBJICHHE CO3JACTCsl IIyTeM TOpPEHHsI METaTelbHOIro
3apsiia B3pBIBYATOrO BEIIECTBA B 3apsAAHON Kamope (runb3e). Jannoe
JaBJICHUE JEHCTBYET Ha CHApsAI M BHITAJIKHBAET €ro U3 KaHajla CTBOJIA.
[IpeanasnayeHneM  MeTaTeNbHOTO  3apsiia  SIBIACTCS — IpUIaHue
Ooempunacy HEOOXOOUMOH CKOPOCTH, NPH MUHHMAJIBHOM H3HOCE
OpYXHS U HANMEHBIIEM BO3MOKHOM BBIOPOCE JIbIMA M TUIAMEHH.

MerarensHoe BB,  wucnome3yromeecs B apTHILIEPHICKUX
(ctpenkoBbIX) Ooempumacax, SBISETCSd OAHUM M3 Pa3sHOBHUAHOCTEH
opyxeliHoro mopoxa. Pa3smep 3epen sBisercs HauOojee 3HAYMMBIM
(akTOpOM OIpeeNeHNs] CKOPOCTH TOPEeHUs Mopoxa. MenKo3epHUCThIN
MOPOX TOPHUT OBICTpEE, YeM TaKOE€ ke KOIUYECTBO KPYMHO3EPHHUCTOIO
nopoxa. Ilpm wHcnonbp30BaHMM MENKUX, OBICTPO TOPALIMX 3€pEH,
MoJyJaeTcs Pe3KUi MMIIYJIbC IaBJICHHS OYEHb KOPOTKOI'O JEHUCTBHSL.
IIpy cxuranuM KpymHBIX 3€peH, BO3HHUKAeT IJIaBHAs paBHOMEPHAs
JBIDKYLIAsl CHJia, IPH 3TOM (opMa 3epeH TaKKe BIMACT Ha CKOPOCTh
ropenus. CyliecTByeT TP OCHOBHBIX BHIa IIOPOXOBBIX 3€pEH —
KpPYIHBIC 3€pHAa C CEMbIO OTBEPCTHSIMHM, 3€pHA CPEOHEro pasMmepa ¢
OZJHUM OTBEPCTHEM M MEJIKHE TBEPbIC 3€pHA.
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W3-3a cuisl NpUTSHKEHUS, CHapA IBUTAeTCs MO Ayre, Ha3bIBaeMOH
TpaekTopued. JlampHOCTH IOJIETa CHapsiAa NajaeT, MOMHMO CHIIBI
NPUTSOKEHUS, TaKKe HM3-3a CONPOTUBIECHHUS Bo3nyxa. CraOunmzanms
CHapsga B TIOJE€TE€ JOCTHraeTcsl IMyTeM YCTAaHOBKHM Ha CHapsj
CTaOMIU3aTOpOB (ONEpEeHHs), a TakkKe MPUAAHUS CHApsIy BpalleHUs
BOKPYI' NpPOJONBHON ocu. [[nst 3TOro, B KaHaje CTBOJA Hape3aroTCs
crequalbHble KaHABKH, @ Ha CHAPsIl HAJAEBACTCS CIELHMAIbHBINA MMOSICOK
U3 MATKOTO MeTaila, KOTOpeId neopMHUpYsCh OT Hape30B, NpUAAET
CHapsi1y He0OXOUMOE BpallleHHUE.

V. CocraBpTe YCTHBIH [J0KJIAJ Ha AHIJIMIICKOM SfI3bIKe HAa TeMy
«OCHOBHBIE 10JI0KEHUS] BHYTPeHHEeH U BHEIIHel 0aTUCTHKH.
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Lesson 3.
Ballistics, Part 2

ACTIVE TERMS AND EXPRESSIONS

terminal ballistics

projectile
bomb
warhead

mine

grenade

blast
fragmentation
fragments
incendiary projectiles
bomb clusters
fuse

time fuse

high explosive (HE)
proximity fuse
reinforced concrete

tough-nosed armor piercing projectile

pillbox
interior ballistician

0aTUCTHKA KOHEUHBIX
CKOpOCTEN

cHapsna

aBrmabomba

0oeBast YacTh PaKeTHI

MuHA (MUHOMETHBIN CHApPSI)
rpaHara

yaapHas (B3phIBHAS) BOJTHA
OCKOIIOYHOE JICHCTBHE
OCKOITKA

3a)KUTaTeIbHBIe OOCPUTIACH
KacceTHbIE aBHaOOMOBI
B3pBIBATEIh

B3pBIBATENH C YACOBBIM
MEXaHU3MOM

(Opu3aHTHOE) B3pHIBUATOE
BEIIECTBO

JIMCTaHIINOHHBII
(HEKOHTAKTHBIN ) B3PHIBATEIb
XKeIe300eToH

OpOHEOONHBIH CHaps C
YKPEILUIEHHOW HOCOBOM
9aCTHIO

YKpPBITHE

CHENHANUCT MO BHEITHEH
OaymucTUKe

INTRODUCTORY EXERCISES

1. HajinuTe B TeKCTE DKBUBAJIEHTHI CJI0BOCOYETAHMIA:

C MakcHManbHON SKOHOMHEN CPEACTB, MOBPEXKIATh WM pa3pylIaTh
KAPIHYHbIE W OETOHHBIE COOPYKEHHUS, HCIONb30BaTh CHApsA C
BBICOKOH HayaJlbHOH CKOPOCTBIO M YKPEIJICHHOW HOCOBOH 4acTbio 0e3
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B3pbIBYATOI'O BCIICCTBA BHYTpH, BBLACPKUBATH HeO6XOI[I/IMBIe
npomnopnuuu  MExXay TOJIH.IHHOﬁ CTCHOK CHapsaJa Hu 3apdaaoMm BB,
pas3jieTatbCsd Ha COTHHU JICTAIIHUX OCKOJIKOB, OCTaBJIATb PBAHBIC
HCPOBHBIC OTBCPCTUSA, HAHOCUTH 3HAYUTEIbHBII yLuep6 JINYHOMY
COCTaBy, BbI3bIBATH I10XKAPHbI, ,Z[eﬁCTBOBaTB B MOMCHT KOHTaKTa C
oeibpro, pacrojaratb B TOJIOBHOM YacTu CHaps/aa, Cpa6aTBIBaTB
ABTOMAaTHUYCCKHU IIpU HpI/I6J'II/I)KeHI/II/I 60enp1/1r[aca K OCIIH.

I1. HaiinuTe B TeKcTe U NepeBeTe CI0BOCOYCTAHMUS:

To provide different basic effects, to start fires to cause great
damage in a city, to go off automatically when it's near the target, to
penetrate without breaking up, to have a short delay action after impact,
to provide with the proper destructive potentialities at the target.

TEXT
BALLISTICS, PART 2

And that is where terminal ballistics comes in. In terminal ballistics,
we are concerned with what happens at the target, with the problem of
getting the type of action we want for each different kind of target by
the most economical practicable means. Our projectiles, bombs,
warheads, mines, grenades and so forth are designed to provide
different basic effects. By using a large amount of high explosive, we
get an effect called blast making use of violently expanding gases under
tremendous pressure. Blast shatters brittle masonry or concrete. It will
also twist and tear the metal construction of buildings and vehicles. Yes,
penetration is the important thing. We can use high velocity projectiles
with a tough nose and little or no explosive. This sort of projectile will
penetrate wood, stone and up to several inches of steel.

By using certain proportions between the weight of the explosive
and the thickness of the projectile, we can get fragmentation. Our
projectile of bomb breaks up into hundreds of flying fragments. They
penetrate like bullets, but leave more jagged, irregular holes. Fragments
from bursting shells can do severe damage to personnel and to light
structures such as this plane.

21



Finally, by using incendiary projectiles or bomb clusters, we can
start fires to cause great damage in a city or in a structure, or in area
where large quantities of supplies are stored. Generally speaking, each
type of action will be effective against one particular type of target, but
a combination will be even more effective — so our projectiles and
bombs are usually designed with such combination in mind. Now to
time or control the action of the projectile at the target. We use different
types of fuses. Some of our fuses act on impact either instantly or after
a short delay. Time fuses act to set time after launching, proximity
fuses when they get near the target. Fuse's location is also important - in
certain cases we'll get the best results by placing the fuse at the front
end of the projectile. In other cases, it works better in the base. Bomb
fuses are sometimes placed on the side, and in the larger bombs more
than one fuse is necessary. The fuse type and fuse location determine to
a large extent the type of action we get at the target.

Now let's consider a typical application of these fundamentals of
terminal ballistics in dealing with an enemy plane. Fragmentation is the
effect we want. Besides endangering personnel in the plane, flying
fragments can wreck the engines, weaken structural members, and may
penetrate the fuel tanks, generating enough heat to start a fire. The shell
to do this particular job must carry enough High Explosive to shatter
the shell case and produce high velocity fragments of the most effective
size. Now, what about the fuse for this job. We might use a time fuse.
But our best bet will be a fuse of the proximity type, one that will go off
automatically when it's near the target.

If we're dealing with an armoured target, one of reinforced concrete,
the first problem is to penetrate, so we need a tough-nosed armor
piercing projectile that will be strong enough to withstand an impact,
one that will penetrate without breaking up. Fragmentation is effective
after penetration, so a small explosive charge is added. In this case, the
fuse must be placed in a base of the projectile and should have a short
delay action after impact. The combined effect of penetration and
fragmentation gaps both the pillbox and its occupant. If we don’t have
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high velocity, we can get penetration by sharply focusing the force of
the explosion. This is done by the proper shaping of a high-explosive
charge. It is up to the terminal ballistician to determine from his
experience and his experiments which combination of effects will be
destructive of each kind of target.

And there are other elements to be considered by the terminal
ballistician. In all cases, the ammunition he prescribes must be suitable
for mass production. It must also be safe to handle, transport and store.
Technically, it must present no impossible problems in any phase of
ballistics. The first concern of the interior ballistician is the safe and
successful launching of the ammunition. The important point to the
exterior ballistician is predicting its behavior in flight. By means of
firing tables this information is passed on to the appropriate using units,
they, in turn, must launch the ammunition with the full confidence that
the terminal ballistician has provided it with the proper destructive
potentialities at the target.

III. OTBeTBTE HA BONPOCHI:

What is the focus of terminal ballistics?
What is blast?
How can we get fragmentation?
What types of fuses do you know?
5.  What additional elements of ammunition need to be considered
by a terminal ballistician?

el

IV. IlepeBennTe NMCHMEHHO:

Bannucrika KOHEYHBIX CKOpPOCTEH M3ydaeT BO3AeicTBHE Ooempumaca
Ha Uenb. Bpibop Hambonee sddexTrBHOrO criocoda Mopa)keHHus ey,
MO3BOMSICT JOOUTHCSI MAKCUMAaJbHOM SKOHOMHMHU CpencTB. Pasznmmdnbie
Ooenpuriacel  Mcrone3yloT pasnuyHOE Mopaxkaroiiee aedcteue. llpu
MOZIPBIBE B3PHIBUATOrO BEIIECTBA BO3HUKAET 3(p(heKT ynapHOi (B3pbIBHON)
BOJIHBI, KOTOpasi paspyllaeT KUPNUYHbBIE W OETOHHBIE COOPY)KEHUS H
TpaHcHopTHBIE cpeacTBa. CHapsI ¢ BBICOKOH HayajbHOW CKOPOCTBIO M
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VKPEIUIGHHOM HOCOBOM YacThi0 0Oe3 B3pBHIBUATOrO BEILECTBA BHYTPH
crocoOeH MpoOUTH JEpeBSIHHBIE M KaMEHHBIE COOPY)KEHHS, a TakkKe
MeTaJUTYecKie KOHCTPYKIMU. OCKOMOYHBIA Ooenpumnac Mmpu MOApHIBE
pa3pbIBaeICsl Ha COTHH JIETSIIMX OCKOJIKOB, KOTOpPbIE MOTYT HaHECTH
3HAUUTENBHBIA yIIepO Kak JMYHOMY COCTaBy, TaK U HEOPOHWPOBAHHBIM
obobektam. Kaxmpiii mopaxarommii  sddexr Haumbonee >ddexTuBeH
MPOTHB ONPEAETCHHOT0 THIIA LETEH.

B pasmuuspix Ooempumacax IMPUMEHSIOTCS  Pa3iWYHBIC  THIIBI
B3pbIBaTeNied. BspeiBaTenu ymapHOro THma ACHCTBYIOT B MOMEHT
KOHTaKTa C Lebl0. B3phIBaTen ¢ 4acOBBIM MEXaHH3MOM HCIIOIb3YIOTCS
IsT  TOOpbIBA  Yepe3  ONpEleleHHBId  MPOMEXYTOK  BpPEMEHH,
JYCTAaHLUMOHHBIE  (HEKOHTAaKTHBIE) B3pBIBATENHM — JUI1  [OJpHIBA
Ooenpuriaca npu NpUOIMKEHNH K Lend. PacrionokeHne 1 THIT B3pbIBaTEIs
B O0Jb11I0H cTeneHu onpenenseT 3G HeKTHBHOCTD MOPaKESHHS LICIH.

Jnsa  mopaxeHHWsT YKpEIUICHHOM LeNMH, IIEpBOOYEpPETHOM 3aiaded
SIBTSIETCSL TIPOOUTHE, TTIO3TOMY HEOOXOIMIMO HCIIONB30BaTh OpOHEOOHBIH
cHapsin. Ho B Takoli cHapsi momeraercsi HeOOMbIION 3apsii B3pBIBUATOTO
BemiectBa. KomOmHMpoBaHHOE  OpOHEOOHHO-OCKOIOYHOE — JeiicTBHE
MOpakaeT KaK caMo YKPBITHE, TaK U JIMYHBIM COCTaB, HAXOASIMIACS BHYTPH.
IIpn orcyrcTBHM BO3MOXHOCTH TPHUAATH CHAPSIAY BBICOKYIO HaudaJbHYIO
CKOPOCTb, MOXXHO IPOOUTE OpOHIO IPH TIOMOILH KyMYJISITUBHOTO 3(deKTa.
Hanneiit adekT gocTuraercs NpUAaHUEM 3apsily B3pbIBYATOrO BELIECTBA
B Ooerpunace HeoOXoaumoi ¢opmbl. Bo Bcex ciydasix, nepBoodepenaHoi
3a7auell  BHYTpEHHEH OajyIMCTUKHM  SIBISIETCSl  pacyeT IapamerpoB
YCIENHOro 3amycka (BbIcTpernia) OGoenpumaca. MccrnenoBanus B obmacTu
BHeIIHel OaJUTMCTHKY MO3BONSIIOT MpeayraaaTh MoBeeHue cHapsiaa (ymm)
B mnonere. B Buge Tabmun crpensObl 5Ta HHGOpMAIWS JIOBOAUTCS
HETIOCPEACTBEHHO 10 OTHEBBIX MOIpAa3leleHUil, KOTOPbIE HCIOIb3YIOT
UMEHHO TE€ THIBl OOCHPHIIACOB, KOTOpBIE, COIIACHO BBIKJIAIKAM
OaIMCTUKKA  KOHEYHBIX  CKOPOCTEH, 00ecleuMBaeT  HEeoO0XOmuMoe
Mopaskaroliee IeHCTBIE HAa KOHKPETHYIO LIETb.

V. CocraBpTe YCTHBIH [J0KJIAJ Ha AHTJIHMIICKOM fI3bIKe Ha TeMy
«OCHOBHBIE NOJI0KEeHHUS 0ATJIMCTUKA KOHEYHBIX CKOPOCTEii».
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Lesson 4.

British Small Arms Weapons, Part |

ACTIVE TERMS AND EXPRESSIONS

assault rifle

selective fire rifle

gas-operated

bullpup configuration

short-barreled carbine
powder gases
short-stroke

gas piston

gas regulator

rotating cylindrical bolt
locking spline
extractor

casing ejector

cam stud

helical camming guide
bolt carrier

trigger group

pistol grip

cocking handle
receiver

hammer-firing mechanism

fire selector lever
safety catch

cross bolt type safety
slotted flash suppressor
blank-firing adaptor

MITYpMOBasi BHHTOBKA
aBTOMAaTHYECKasi BHHTOBKA C
TIEPEBOTIMKOM OTHS

YCTPOEHHBIN O MPUHIIUAITY
WCTIONIB30BAHUS SJHEPTUH TTOPOX OBBIX
rasoB

cXeMa KOMITOHOBKH «OyJUT-TaIm»
(ymapHBI# MEXaHHU3M U Mara3uH
pacnoNoXKeHbI B TIPUKIIAJIC)
KOPOTKOCTBOJIbHASI BHHTOBKA
TTOPOXOBEIE Ta3bI

C KOPOTKHAM XOJIOM

Ta30BBIH MOPIIEHB

Ta30BBIH MMEPEKITIOYATENH
TTIOBOPOTHBIN 3aTBOP

3aMAPAIOIINNA KIHUH
BBIOpACHIBAIOIIMIA MEXaHU3M

OKHO JIJTs1 BBIOpOCa THITB3
KYJTQa4KOBBIN MEXaHU3M

BUHTOBOW HAIMPaBJIAIOIINIM 1Ma3
3aTBOpHAS pamMa

CITYyCKOBOW MEXaHU3M

MMHCTOJICTHAS PYKOSITKA

PYKOSITKa B3BEICHHUS 3aTBOPA
CTBOJIbHAS KOPOOKa

KYPKOBBIN YIapHBII MEXaHU3M
TIePEBOTINK OTHS

TIPEeIOXPaHUTENTh

MPENOXPAaHUTENh 3aATUPAIONIETO THUTIA
IIIEeJIEBOM IIJIaMEracuTellb
YCTPOWCTBO JUTS CTPENBbOBI XOIOCTHIMHU



bayonet

magazine release button
magazine housing
buttpad

cheek rest

Picatinny railed handguard

optical sight

iron sight

illuminated aiming pointer
die-cast aluminium body
rear aperture

front blade; blade foresight
windage

holding and opening device
dust cover

Sights Unit Small Arms,
Trilux (SUSAT)

trigger mechanism housing
(TMH)

TMH pin

barrel

top cover
trigger guard
hand guard
muzzle

MaTpoHaMHu

LITHIK-HOX

pblYar OTCOEAMHEHNS Mara3uHa
NpUEMHUK Mara3uHa
3aThUIBHUK IPUKIIaaa

nieKa npukiaaa

CTBOJIbHAS HAKJIaJKa C TUIAHKOU
[InxaTHHEN

ONTUYECKUI MPULIET
MEXaHUYEeCKUI puLen
JIa3epHbIH LieneyKa3aTelb
JINTON aIFOMUHUEBBIN KOPITYC
npuLesn

MYILKa

MorpaBKa Ha BETEp

3aTBOpHAs 3aJEprKKa
MbUIE3AIUTHBIE KOJIMAYOK

ontraeckuii mputien SUSAT

CITyCKOBasi KOpoOKa

HaIpaBJISIOINNA CTEP)KEHb BO3BPAaTHOM

MIPY>KUHBI
CTBOJI

KpBIIIKa CTBOIBHON KOPOOKH
CITyCKOBas cKoba

CTBOJIbHAS HAKJIAJKA
TyJIbHBINA Cpe3

INTRODUCTORY EXERCISES

I. ITonGepuTe 3KBUBAJIEHTHI TEPMUHOB:

selective fire, gas-operated, bullpup configuration, three-position
adjustable gas regulator short-stroke gas piston, rotating cylindrical bolt,
cam stud, helical camming guide, radially mounted locking splines,
forward-mounted pistol grip.
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II. JdomoJsnure AHIJIMICKHEe  SKBHBAJIEHTHI, HCIIOJIb3YH
NpHuBeJeHHbIE HUKE CJIOBA U CJI0BOCOYETAHUS:

WCIOJIb30BaTh IOPOXOBBIE Ta3bl, OTBOAMMBIC 4YEpe3 OTBEPCTHE B
KaHane crBona — ... ignited powder gases bled through a port in the
barrel; — cTaBUTb B TaKTHYECKH HEBBITOJHOE MOJOXKEHHE — ... t0 a
tactical disadvantage; ocTaBIATh HE3aMUIEHHBIM OOJBIIYIO YaCTb
tena — ... the majority of the body; He nmomyckaTe Bo3aEHCTBUS
MOPOXOBBIX TA30B Ha Ta30BBIA MOPLIEHb — ... any gas from reaching
the piston; MO3BOMATE BECTH OAMHOYHYIO CTpelnbOy — ... semi-
automatic fire; mpegoTBpalaTe CIy4alHbBI BeICTpenl — ... accidental
firing; OnokupoBaTh IBHXKEHHUE CIIyCKOBOTO Kprouka — ...the
movement of the trigger; OBITP OCHAIIEHHBIM MEXaHUYECKUMH
OpULETBHBIME  TIpHcniocoOnennsamMu — ...with fixed iron sights;
pacmonaraTbCs BHYTPH PYKOATKU Uil HepeHocku — ...inside the
carrying handle.

to use; to give rise; to prevent (x2); to enable; to block; to expose; to
serve; to be configured; to be housed.

TEXT
SA80

The SA80 (Small Arms for the 1980s) is a British family of 5.56mm
small arms. It is a selective fire, gas-operated assault rifle. Elements of
its design, in particular the bullpup configuration, come from the earlier
EM-2 rifle. The first prototypes were trialed in 1976 and production
ended in 1994. It is due to remain in service until 2025.

The L85 rifle variant of the SA80 family has been the standard issue
service rifle of the British Armed Forces since 1987, replacing the
L1A1 variant of the FN FAL. The improved L85A2 remains in service
today. The remainder of the family comprises the L86 Light Support
Weapon, the short-barrelled .22 carbine and the L98 Cadet rifle.

SA80 was the last in a long line of British weapons (including the
Lee-Enfield family) to come from the national arms development and
production facility at Enfield Lock.

27



Operating mechanism

With the exception of the L98A1, the SA80 system is a selective fire
gas-operated design that uses ignited powder gases bled through a port
in the barrel to provide the weapon’s automation. The rifle uses a short-
stroke gas piston system located above the barrel, which is fed gas
through a three-position adjustable gas regulator. The first gas setting is
used for normal operations, the second is for use in difficult
environmental conditions, while the third setting prevents any gas from
reaching the piston and is used to launch rifle grenades. The weapon
uses a rotating cylindrical bolt that contains 7 radially mounted locking
splines, an extractor and casing ejector. The bolt’s rotation is controlled
by a cam stud that slides inside a helical camming guide machined into
the bolt carrier.

Features

The family is built in a bullpup layout (the action is behind the
trigger group), with a forward-mounted pistol grip. The main advantage
of this type of arrangement is the overall compactness of the weapon,
which can be achieved without compromising the barrel length, hence
the overall length of the L85 rifle is shorter than a carbine, but the
barrel length is that of an assault rifle. However, the adoption of this
layout also means the rifle must be used exclusively right-handed since
the ejection port and cocking handle (which reciprocates during firing)
are on the right side of the receiver, making aimed fire from the left
shoulder impossible. This can also give rise to a tactical disadvantage
when firing around the left of cover, where the shooter must expose the
majority of their body.

The SA80 family is hammer-fired and has a trigger mechanism with
a fire-control selector that enables semi-automatic fire and fully
automatic fire (the fire selector lever is located at the left side of the
receiver, just aft of the magazine). A cross bolt type safety prevents
accidental firing and is located above the trigger; the “safe” setting
blocks the movement of the trigger.
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The L85 rifle features a barrel with a slotted flash suppressor, which
also serves as a mounting base for attaching and launching rifle
grenades, attaching a blank-firing adaptor or a bayonet.

The weapon’s receiver is made from stamped sheet steel, reinforced
with welded and riveted machined steel inserts. Synthetics were also
used (i.e. the handguards, pistol grip, buttpad and cheek rest were all
fabricated from nylon). A Picatinny-railed handguard was also
developed for the type.

Sights

Rifles used by the Royal Marines, British Army infantry soldiers
(and other soldiers with a dismounted close combat role) and the RAF
Regiment are equipped with a SUSAT (Sight Unit Small Arms, Trilux)
optical sight, with a fixed 4x magnification and an illuminated aiming
pointer powered by a variable tritium light source (as of 2006 almost all
British Army personnel deployed on operations have been issued
SUSATSs). Mounted on the SUSAT’s one-piece pressure die-cast
aluminium body are a set of back-up iron sights that consist of a front
blade and small rear aperture. Rifles used with other branches of the
armed forces when not on operations are configured with fixed iron
sights, consisting of a flip rear aperture housed inside the carrying
handle and a forward post vertical blade foresight, installed on a
bracket above the gas block. The rear sight can be adjusted for windage,
and the foresight — elevation. In place of the SUSAT a passive night
vision CWS scope can be used, and also — independent of the SUSAT —
a laser pointer.

III. OTBeTBTE HA BONPOCHI:

What kind of a weapon is the SA80?

What types of operating mechanism does the SA80 utilize?
What is the distinctive feature of the SA80?

What are the disadvantages of the SA80 layout?

What sights does the SAS8O0 rifle have?

e S
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IV. Ucnonb3ysi cxemy, Ha30BMTE COCTaBHbIC YACTH IITYPMOBOH

BHHTOBKH L85 Ha pycckom si3bike
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V. IlepeBenuTe MMCEMEHHO:

ABTOMaTHYecKasi BUHTOBKA L.85

ABTomaTnueckass BuHTOBKa L85 (kamuOp 5.56 ™M, mnomHoe
HauMeHoBaHWe — L85A2) oTHOCHTCS K KIaccy WHIUBUIYATBHOTO
crpenkoBoro opyxus. Ee 6onee mozausas moaudukanus (A2) coctout
Ha BOOPY)XEHUHU OpUTAHCKOH apMHH.

Hns  BemeHust OOEBBIX [EHCTBUH BHUHTOBKA, Kak MPaBUIIo,
OCHAIIaeTcs Ja3epHbIM eneykasateneM tuna LLMO1. Kpome toro, Ha
Hee MOXKET ycTaHaBiauBaThca 40-MM MTOICTBOJBHBIM IPaHATOMET THIA
L123A2: B TakoM ciy4ae oOIIMil BeC BUHTOBKH yBenuunBaercs Ha 1.49
Kr. Marasun npensiaymeii moandukamun L8SA1 Obu1 BBINONHEH U3
AIIOMMHHS, YTO JENaJ0 €ro HEeIOoCTaTOYHO HanexHbIM. Ha ceromus
CYLIECTBYET TPHM TUIIA MarasMHOB, KOTOPBIMU CHApsDKAeTCs BUHTOBKA
L85A2: nopeiimmii n3 Hux Magpul EMAG BBINONHEH M3 IJIaCTHKA,
MpeabIIyIINe — U3 CTAJIM U HepKaBerouer cranu. [lepBbiif 1 OCHOBHOM
TUI HCIIOJb3YyeTcs 111 OOEBBIX MATPOHOB, B TO BPeMsl KaK OCTaJIbHBIC
oBa — JUId BemeHHa Xxomoctod  crpenbObl.  Ha — marasmHax,
MpeOHa3HAYEHHbIX  JUII  XOJOCTBIX  IATPOHOB,  INPHCYTCTBYET
COOTBETCTBYIOIIasi MapKHpOBKAa B BHJE KENTBHIX IOJOC, KOTOpas
3ampellaeT uxX CHapsoKeHue O0oeBbIMU naTpoHamu. Kpome Toro, us-3a
pasHULBl B JJMHE MarasdH OIS XOJOCTOM CTpenbObl HEBO3MOXKHO
CHApSANTH OOEBBIMHU IATPOHAMH.

Haunnas ¢ 2007 roma, mpoBOOUTCS OCHAILIEHUE OTAEIBHBIX YacTeH
W TOIOpa3lelieHWH  TEepCHeKTHBHBIMH  OOpaslamMd  ONTHYECKUX
OpPYXKEIHBIX MpPHUIIEIOB, B YAaCTHOCTH CTBOJBHOM HAaKIaAKOH C
HanpaBmsomiel  [lukaTuHHM — (IOTIOTHHUTENBHOM  PYKOSTHIO WM
COIIKOI1), @ TAKXKE€ HOBBIM BUXPEBBIM IIJIAMETaCUTENIEM.

VI. IlepeBennTe NMCbMEHHO:

CrpesikoBoe opyxue
CrpenkoBoe, T.e. OTHECTpENbHOE Opykue Kamubpom Mmenee 14,5,
noApasfessieTcss Ha pydyHoe (IMYHOE) OrHECTPENbHOE OpYXKHE H
OTHECTPEJIEHOE OPY)KHE C MPHUKIIATI0M.
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PydHoe opyxue npenHasHaueHO Ul BEACHUS OTHS C OAHOH pYyKH
Ha MaJsible quctaHnuu. CyniecTByeT JBa €ro OCHOBHBIX BHa. [lepBriil —
9TO aBTOMATHYECKMH MHCTONET. DTO HAa3BaHWE HEKOPPEKTHO, T.K. Ha
caMOM  Jielle  OpY)KHE  SIBJIAETCS  IOAyaBTOMATHUECKUM  WIH
caMO3apsiiHBIM, CTpPENssl OIUH pa3, MOocie Ha)XUMaHHA CITyCKOBOTO
Kplouka. BTOpbIM BUAOM SBJSIETCS PEBONbBEP, O0O0OPYAOBaHHBIIN
MOBOPOTHBIM OapabaHOM, B KOTOPOM IIOMELIAIOTCS TATPOHBI.

OcHoBHBIM JM4HBIM opyxueM CB BenukoOpuTtanum sBisercs
ABTOMATHYECKUN MUCTONET, Kamuopom 9 mm, JI131A1. OH cocrout U3
TPEX OCHOBHBIX YacTeil: paMKH, CTBOJAa M KOXyXa-3aTBopa. PykosTka
nojasi, IJisl pa3MeleHnsl BHYTpH 000MMBbI Ha 17 MaTpOHOB.

Opyxmue, OrHb U3 KOTOPOTO BEIETCS C YIIOPOM B IJIeHO (OpyXHE C
NPUKIAZOM) BKIIOYaeT B cebs BHHTOBKHM, KapaOWHBI, MHCTOJETHI-
ITyJIEMETHI, aBTOMATHI U ITYJIEMETHI.

IrypmoBass BuHTOBKa U3 juHeWku SA-80, mox wunaexkcom L85
noctynwia Ha Boopyxkenue BC BenukoOputanuu B 19878, 3amenus
BapuaHT Oenbruiickoil mrypmoBoil BUHTOBKM FN FAL mox nnaekcom
L1IAl. B wHacrosmee BpeMs Ha  BOOPYKEHHU  COCTOUT
MOJIepHU3UPOBaHHBINA BapuanT L8SA2. Jlpyrumu obpa3namMu JIUHEHKH
ABISIOTCA JieTKui mynemer L86, ykopodeHHbli kapabun L[22 u
yueOHast BUHTOBKa L98.

[TynemeTsl mpenHa3zHaueHbl U MOANEPKKHA IEXOTHl B 000OpOHE H
HACTYIUIEHUH OFHEM BBICOKOW IUIOTHOCTM W TOYHOCTH, KOTOpBIE
HENOCTYNHBl  JUIsl ~ WHIWBUAYalIbHOTO  CTPEIKOBOTO  OPYXHS.
OnpeneneHue «IyleMeT» HIMPOKO HCHONB3YeTCs AN MHOTUX
00pa3loB OpyXHs, BKIOYas JIETKHE, CPEOHHE W MHOTOLENEBbIC
mynemersl.  Ilymemer sBisieTcss aBTOMAaTHUECKHUM OpYKHEM, Kak
MpaBWwIoO, ACHUCTBYIOIIMM HAa OCHOBE MPHHIMIIA OTBOAA IOPOXOBBIX
ra3oB, C BO3AYIUHBIM OXJIQXACHUEM W JICHTOUYHBIM IUTAHHEM.
Boenpumacel  mopmatorcst B myJAeMeT NpH  [IOMOIIM  T'HOKOH
MHOTO3BE€HHOM MeETa/NIn4eckoi JIeHThl. OTrOoHb MOXET BECTHCH C
COIIEK, TPEHOTH, MO0 BO BpeMs aTakd C yIOPOM B IUIEUO MM Oeapo.
OpyxHe nMeeT CMEHHBIN CTBOJ.
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VII. [lepeBeaute NuCbMEHHO:

Pyunble rpanatsbl

[Ipu BeneHnM OOEBBIX JEHCTBUH, MEXOTHHILY HEOOXOIUMO OPYXKHE
JUI TOTO, 4TOOBI BHIOMBaThH mpoTuBHUKA ¢ mosuiwii u JJOC. Takum
OpYXKUEM SBISIOTCS pydHble TpaHatbl. OHH WCIONB3YIOTCS IS
MTOPaXKEHUS KUBOW CHIIBI TPOTHBHIKA, MACKHPOBKH (3aIbIMIICHIS ), KaK
CHUTHAJbHBIE CPEICTBA, JUIA 3aXKHTaTeNbHOro 3(PderTa U OOprOBI C
Oecriopsimkamu.  OHM  KIAcCCHUIMPYIOTCS HAa  OCBETUTENBHEIE,
OCKOJIOYHBIE, HACTyNaTelbHble, XUMHYeCKHe U ydeOHble. Bce
CYIIECTBYIOIIME THUIBI TPAaHAT HMMEIOT CXOXKHE XapaKTEPUCTHUKH —
Malyl0 JajdbHOCTh (Opocka) M HEOONBLION paguyc TMOpakKeHHs.
OCHOBHBIMH COCTaBHBIMH YaCTSMH TPAHATHI SBJISIOTCS: KOPITYC, 3apsi
BB u 3anain. 3apsn BB, mu6o OB pacnionaraercst BHyTpu kopmyca. OH
olpenenseT Ha3HaueHHue U O0eBhIE CBOMCTBA TpaHaTHl. 3amai SBISETCS
YCTPOMCTBOM, C TIOMOIMIbIO KOTOPOTO OCYLIECTBIISIETCS MOAPHIB
TpaHaTHL
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Lesson 5.
British Small Arms Weapons, Part Il

ACTIVE TERMS AND EXPRESSIONS

sidearm JIUIHOE OPYIKUE
ergonomics SPrOHOMHKA
recoil system CUCTEMA OTHAYN

HCIOJIb30BAHUA OTAA4YX ITPU KOPOTKOM

short recoil-operated
XOJIe CTBOJA

field strip HemnoHas pa3dopka

front sight MYIIKa

rear sight LETUK

double-stack IBYXPSTHBIA KOPOOUaTHIA Mara3ux

backstraps 3aJIHUE TUIACTHHBI PYKOSTH

magazine catch KHOIIKA 3aIIEIKH Mara3nHa

recoil spring BO3BpaTHAs MPYKUHA

trigger pull YCHITHE CITYCKOBOT'O KPIOUKa

trigger safety MPEOXPAHUTENBHBIA PhIYar CIIYCKOBOTO
KPIOYKa

firing pin safety ABTOMATHYECKHI MPEIOXPAHUTEIb
yIapHUKa

HEUCHPAaBHOCTH, CBA3aHHBIE C
ABTOMAaTUKOW MUCTOJIETa
drop safety MIPOTUBOYIAPHBIN MPE1OXPAHUTEND

cycling malfunction

INTRODUCTORY EXERCISES

I. Hajigute B TeKkcTe M NepeBeUTe CJIOBOCOYCTAHUSA HA PYCCKHIA:

To feature better ergonomics and improved recoil system, to be
made of high strength polymer, to give access to the majority of
cleaning needs, to utilize a double-stack magazine, to be fitted to many
different hand sizes, to be further redesigned, to prevent firing as a
result of unwanted drops.
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TEXT
Glock 17

In early 2013, British armed forces received a new standard sidearm.
The Glock 17 was brought into service, replacing the venerable
Browning L9A1 after over 40 years in MOD arsenal.

Austrian military and police adopted Glock 17 pistols in 1982, and
following that the brand had expanded worldwide. Soon after the Glock
made its appearance, the Norwegian and Swedish armed forces began
carrying it as well. The Glock 17’s popularity grew, and in 1984 NATO
took it in as well, making it a standard NATO firearm.

Over the years, the Glock has updated its basic design several times
throughout its production history through different releases, nicknamed
“generations”. One of the latest models released by the company is
designated “Gen 4”, featuring better ergonomics and improved recoil
system.

Features

The Glock 17 is 9mm, short recoil-operated, semi-automatic, and
uses a modified Browning system. Many of the Glock’s parts are made
of high strength polymer based on nylon. Ease of maintenance was a
high point to pass the military trials at the time. Modern Glocks consist
of only 34 parts, which means fewer things to break or go wrong.
A user can field strip the pistol in a matter of seconds giving access to
the majority of cleaning needs. The gun features a front and rear sight,
the former of which is in dot form, the latter in “U” form. The pistol
utilizes a double-stack magazine which holds 17 rounds of 9x19mm
Parabellum, compared to 13 held by the Browning's.

In Gen 4, interchangeable backstraps were introduced allowing the
pistol to be fitted to many different hand sizes. The magazine catch was
redesigned and was made reversible, a much-appreciated feature for
left-handed shooters. The recoil spring was further redesigned to a
double recoil spring. This allows for less felt recoil than the previous
variants. Glock’s prioritization of safety is evident in the somewhat
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heavy 5.5-Ib trigger pull of the Glock 17, as well as the Safe Action
System built into Gen4 models. Made up of three parts, the Safe Action
System is designed to prevent three of the most common safety
problems from ever occurring — the trigger safety needs to be engaged
in order for the trigger to fire, the firing pin safety prevents against any
kind of cycling malfunction, and the drop safety prevents firing as a
result of unwanted drops or other accidents of that nature. With these
three independent internal safety mechanisms, Glock 17 with a round
loaded in its chamber can be drawn and fired without further delay.

II. Hcnmonb3ys cxemy, Ha30BHTEe COCTABHBIC YACTH IHCTOJIETA
Glock 17 na pycckom s3bIKe.

1 — barrel; 2 — front sight; 3 — slide lock; 4 — slide;
5 —slide stop lever; 6 — rear sight; 7 — frame; 8 — magazine;
9 — magazine catch; 10 — trigger; 11 — trigger guard
I1I. IlepeBenquTe MUCBMEHHO:

ABTOMaTHYecKasi BUHTOBKA L.85
ABTomMaTnueckast BuHTOBKa L85 (kamuOp 5.56 ™M, mnomHOe
HanMmeHoBaHUe — L85A2) oTHocuTCs K Kiaccy HHIMBHAYaJbHOTO
cTpenkoBoro opyxus. Ee Oonee mo3musis Mogudukaims (A2) cocTOUT
Ha BOOPY)XEHUHU OpUTAHCKOW apMHH.
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Jns BeneHust 00eBbIX NEiCTBUI BUHTOBKA, KaK MPAaBUIIO, OCHAILIAETCS
nmasepHeIM Leneykasarenem thna LLMO1. Kpome Toro, Ha Hee MOXeT
ycraHaBnuBaThcsl 40-MM MOACTBONBHBIA rpaHaTtomeT Thma L123A2: B
TaKoM ciTydae oOImid Bec BUHTOBKM yBennuuBaercs Ha 1,49 xr. Marasux
npenbiaymieil Mogudukar L8SA1 ObUT BBITIONHEH W3 AFOMHHUS, YTO
JIeNano ero HeAOCTaTOYHO HaaexkHbIM. Ha ceroaHs cyiiecTByeT Tpu THIa
MarasuHoB, KOTOPBIMH CHapspKaeTcss BUHTOBKa L85 A2: HoBeHMIIMIA U3 HUX
Magpul EMAG BBINONHEH W3 IUIACTHKA, MPENBIAYIIME — U3 CTAIM U
HepkaBeromeld crami. [lepBelii M OCHOBHOM THIT HCIONB3YyeTcs IS
0OEBBIX MATPOHOB, B TO BpeMsl Kak OCTAIbHbIC [Ba — ISl BEACHUS
xonoctod crpensOpl. Ha marasmnax, mpenHasHadeHHBIX I XOJMOCTBIX
MaTPOHOB, TPHCYTCTBYET COOTBETCTBYIOIAs MapKUPOBKA B BUAE MKEITHIX
T0JIOC, KOTOpas 3alpeliaer uX CHapshkeHrne 0oeBbIMH nmaTtpoHaMu. Kpome
TOro, W3-32 pasHUIbl B JJIMHE MarasuH I XOJIOCTOH CTpEiIbObI
HEBO3MOXXHO CHApSIAUTH OOEBBIMH ITATPOHAMH.

Haunnas ¢ 2007 roma, mpoBOOUTCS OCHAILIEHUE OTAEIBHBIX YacTeH
W TOIpa3leleHUH  TEepCHeKTHBHBIMH  OoOpaslamMd  ONTHYECKUX
OpPYXKEIHBIX TMpPHUILEIOB, B YAaCTHOCTH CTBOJBHOM HAaKIaAKOH C
HanpaBmomieli  [lukaTuHHM — (IONIOMHHUTENBHOM  PYKOSTBHIO WM
COIIKOI1), @ TAKXKE HOBBIM BUXPEBBIM IIJIAMETaCHUTENIEM.

TEXT

ACTIVE TERMS AND EXPRESSIONS

long range rifle CHalinepcKasi BUHTOBKA
bolt-action MPOAOIBHO-CKOIB3ALINI 3aTBOP
fixed stock (UKCUPOBAHHBIN PUKIAL
bipod COIITKH

folding stock CKJIQHOU MPUKIIA]

cheek piece IeKa IpuKIaga

scope MpULET

monopod MOHOTIOJI, COIIIKA

Picatinny rail manka [lukaTnHEN
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day sight JTHEBHOU mpuULen
[Tpubop GecrrymHOI 1 OecrTaMeHHOM

sound suppressor crpens6b! (IIBBC), rmymmrens

INTRODUCTORY EXERCISES

IV. HaiiguTte B TekcTe M epeBeUTe CJIOBOCOYCTAHHUA HA PYCCKHIA:

To have fixed stocks, to be fed from detachable 5-round capacity
magazines, to allow the sniper to comfortably align his eye with the
scope, to support the rifle in a set position, to reduce the sound and
noise signature.

L115A3 Long Range Rifle

The L115A3 long range rifle is the current British Army standard bolt-
action sniper rifle chambered in .338 Lapua Magnum (8.6x70 mm). The
roots of this rifle in British service go back to the early to mid-1990s. It
was originally purchased as the L115A1 in the 1990s and saw some
service in the invasion of Iraq. L115A1 had fixed stocks, Parker-Hale
bipods also used on the L118, and a smaller 3 to 12 power scope. Over the
coming years, the L115A2 version was developed, which saw plenty of
service in Afghanistan with British Special Forces. The A2 pattern had a
bipod similar to the one used on the L.96 rifle and a folding stock.

The L115A3, a scaled-up version of the Arctic Warfare .308, was
developed by Accuracy International for the international market. The
rifle was introduced as part of the Sniper System Improvement
Programme (SSIP), with the first weapons being fielded by 16 Air
Assault Brigade in Helmand in 2008.

The A3 pattern adopted a 5 to 25 power scope perfect for long range
sniper engagements. In Afghanistan, the British regularly used these
rifles effectively out to 2,000 meters and beyond. In 2009 the second
longest sniper kill in history was made with the L115A3 rifle in
Afghanistan. A British Army sniper Craig Harrison killed two Taliban
fighters at a range of 2475 meters. At the time it was the longest sniper
kill ever made.
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Features

The weapon is fed from detachable 5-round capacity magazines.
The folding buttstock reduces the length of the weapon so the L115A3
is more comfortable to carry in a backpack than rifles with fixed
buttstocks. Another improvement over the L115A1 was adjustable
cheek piece. It allows the sniper to comfortably align his eye with the
scope.

The L115A3 comes with a new adjustable bipod. There is also a
monopod. These allow the sniper to support the rifle in a set position
while locating the target.

This weapon has a Picatinny rail and comes with with a 5-25x
magnification day sight.

The L115A3 can mount a sound suppressor. It reduces the sound
and noise signature, hence reduces the chance of detection and
increases survivability of the sniper.

V. Hcnoab3ys cxemMy, Ha30BHTe COCTABHBbIC YACTH CHaWIepPCKOi
BUHTOBKH L115A3 Ha pycckom si3bIKe:

1 — muzzle; 2 — action rail; 3 — scope; 4 — firing pin indicator;
5 — cheek piece; 6 — spacers; 7 — butt piece; 8 — monopod;
9 — folding stock; 10 — trigger; 11 — trigger guard;
12 — magazine release; 13 — S5-round magazine; 14 — bipod;
15 — barrel; 16 — suppressor
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Lesson 6.

Crew-Operated Weapons

ACTIVE TERMS AND EXPRESSIONS

general purpose machine gun
belt-fed

sustained fire (SF)

gas operated

open bolt

quick-change barrel
slotted flash suppressor
carry handle

gas regulator

gas cylinder

fixed stock

pistol grip

iron sights

tripod
team, crew

€IUHBIN MyJIeMET

C JIEHTOYHOH MoAa4eil MaTpOHOB
HETIPEPHIBHBIN OrOHb, OTOHb W3
CTAaHKOBOTO (CTAIIHOHAPHOT0) ITyJIeMETa
OTBOJT TOPOXOBBIX Ta30B

OTKPBITBIA 3aTBOP

OBICTPOCMEHHBIN CTBOJ

IIIEeJIEBOM IIJIaMEracuTellb

PYKOSITKA JIJIsl IEPEHOCKU

Ta30BBIN PETYIATOD

Ta30BBIN IHIUHAP

HeCKJIaJHOW ((hMKCHPOBAHHBIN ) IPUKIIA
MHCTOJIETHAS PYKOSITKA

OTKPBITHIE TIPUTIETHHBIC
MIPHUCITOCOOICHHUS

TPEHOXKHBIN CTAHOK

3/1€Ch: Pacuér

INTRODUCTORY EXERCISES

I. Hajigute B TeKkcTe M nepeBeUTe CJIOBOCOYCTAHHUSA HA PYCCKHIA:

To be used as a light weapon and in a sustained fire role, to use an
open bolt design, to have a slotted flash suppressor, to be fitted with a
folding bipod, to be operated by a two-man team, to provide battalion-

level fire support.

TEXT

L7A2 General Purpose Machine Gun

The L7A2 General Purpose Machine Gun is a 7.62mm, belt-fed,
general purpose machine gun which can be used as a light weapon and

in a sustained fire (SF) role.
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After the Second World War the Belgian MAG General Purpose
Machine Gun was selected as the winning design to replace both the
Vickers Heavy Machine Gun and Bren Light Machine Gun. Built under
license at the Royal Small Arms Factory, it was designated as 7.62mm
L7A2 General Purpose Machine Gun (GPMG), or 'Gimpy'.

Design

The L7A2 is a gas operated medium machine gun that uses an open
bolt design derived from the proven Browning Automatic Rifle, with
the belt feed mechanism based on that of German wartime designs,
providing for a reliable and robust weapon.

The quick-change barrel has a slotted flash suppressor. Attached to
the barrel is the front sight, carry handle and gas regulator. The
machine gun is fitted with a folding bipod attached to the end of the gas
cylinder; a fixed stock, pistol grip and iron sights.

Use in combat

The GPMG can be used as both a Light Machine Gun, firing from
the shoulder or in the sustained fire mode installed on a tripod. In the
SF role it is operated by a two-man team, in a specialist machine gun
platoon to provide battalion-level fire support.

The Parachute Regiment has always been a major user of the GPMG
and in operations from the Middle East, Northern Ireland through to the
Falklands, Kosovo and Afghanistan the GPMG has provided over 50
years of service.

The newer 5.56mm Minimi Light Machine Gun has supplemented
the Gimpy in the British Army, but the Parachute Regiment still carry
the Gimpy on foot patrols in Afghanistan for its superior weight of fire,
stopping power and range. In the sustained fire role, the GPMG, with a
two-man crew, lays down 750 rounds-per-minute at up to 1800 meters.
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II. Hcnmonb3yss cxemy, HAa30BHTEe COCTABHbIE YaCTH €IHHOIO
nyJjaeméra L7A2 Ha pycckom si3bIke:

10

14 211

131 9

1 — fixed stock; 2 — rear sight; 3 — spent casing ejection port;
4 — carry handle; 5 — barrel; 6 — front sight; 7 — slotted flash
suppressor; 8 — gas regulator; 9 — folding bipod;
10 — ejection opening cover; 11 — cocking lever; 12 — trigger guard;
13 — trigger; 14 — pistol grip

ACTIVE TERMS AND EXPRESSIONS

mortar MHHOMET
OT'OHB C 3aKPBITHIX OTHEBBIX MO3MIINH, CTpeTh0a

indirect fire N o
HENPSIMOI HaBOIKOMH

base plate OIOpHad IUIUTa

mortar shell MHHA, MUHOMETHBIN CHaps, apTHILICPHNCKas
MUHA

propelling charge MeTaTeIbHBIN 3aps

impact fuze yAapHbIN B3pbIBATENb

exploder NIETOHHPYIOIIee B3phIBYaToe BemecTBo (BB)

high explosive filler  ¢yracusIi pa3peIBHOH 3apsia
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primary charge OCHOBHOM 3apsit

body KOpITyC CHapsaa

tail section XBOCTOBAsI 4acTh
augmenting charge  IOMONHUTENBHBIH 3apsik
tail fins CTaOWIM3aTOP

CpOYHasl oIlepaTHBHAS IOTPEOHOCTH (CHCTEMA,
Urgent Operational ~ ncnonb3yemass MUHHCTEPCTBOM 00OPOHBI
Requirement (UOR)  BenukoOputanuu Ajst MOTYIEHHS CPOIHOTO
000pyHOBaHHUSI IJIS OTIEPALIHiL)

INTRODUCTORY EXERCIZES

I11. HaiiaguTe B TeKcTe U NMepeBeAnTe CJI0BOCOYETAHUS HA PYCCKHIA:

To provide short-range indirect fire at high angles, to be used
directly by the infantry units at the front line, to be mounted on a base
plate that allows for some adjustment, to create gas that pushes the
mortar shell out of the tube, to be added and removed, to increase the
flexibility in terms of range, to provide infantry a weapon for quick and
immediate indirect fire.

TEXT
Mortar

A modern mortar is a weapon that provides short-range indirect fire
at high angles, usually between 45 and 80 degrees. The first modern
mortar was the so called Stokes Mortar, it was developed during the
First World War. Unlike traditional mortars it was relatively small and
mobile, which made it well-suited for trench warfare, because unlike
unwieldy artillery it could be used directly by the infantry units at the
front line.

Of course mortars design evolved since the Stokes mortar, but the
basic principles are still the same. So how does a modern mortar work?

How does a mortar work?
A mortar is basically just a huge tube, which is closed on the bottom
side and mounted on a base plate that allows for some adjustment. At
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the bottom of the barrel there is a fixed firing pin. If a mortar shell is
dropped into the barrel and hits the pin, the propelling charge is ignited.

Then the explosion of the propelling charge creates gas that pushes
the mortar shell (or the bomb) out of the tube.

Mortar Components and Shell Components

The mortar shell is sometimes also called bomb. Its main
components are the impact fuze at the top, which triggers the exploder.
Followed by the high explosive filler in the body, the primary charge in
the tail section and usually augmenting charges on the tail.

As you can see, the propelling charge is made up of two
components — the primary charge and the augmenting charge. The first
is inside the mortar round, whereas the augmenting charges are usually
outside of the mortar shell and can be added and removed in order to
reduce the power and thus speed and range of the shell.

Range variation due to augmenting charges

The addition and removal of augmenting charges increases the
flexibility in terms of range, since a mortar usually operates at angles of
45 to 80 degree. To give you some reference, for the British 81mm L16
mortar introduced in the mid-sixties, the max range of just the primary
charge is 520 meters, whereas with 6 augmentation charges a max
range of 4680 m can be achieved. Yet, the minimum range with all
charges is 1700 m, whereas with just the primary charge it can be used
as close as 180 m.

The Tail Fins
One interesting aspect about a mortar shell are its tail fins.
Originally they were cheap and added to provide some stability, but
during the Second World War it became obvious that these fins had a
major influence on both accuracy and range. Thus, emphasis was given
to create efficient and well-produced fins. The tail fins need to be
placed at some distance to the body, due to the low pressure inhibiting
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their effect. In theory, the fins should be of a greater diameter than the
body, but the cost were usually not worth the benefits of complicate
designs.

Basic Advantages and Characteristics of Modern Mortars
Since you have an idea how a mortar works, now a short overview
on the basic advantages and characteristics of a modern mortar: it is a
cheap and easy-to-produce weapon that provides infantry a weapon for
quick and immediate indirect fire, unlike artillery which needs to be
called in from the rear. Furthermore, due to the weight and size, light
and medium mortars are portable. Thus they are usually part of the

infantry and not the artillery units.

CcbliIKa Ha BH/I€0:
https://www.youtube.com/watch?v=aELkvDPhQU8&t=6s&ab_channel=Military
HistoryVisualized

IV. M3yunTe TaGJuny M nepeseuTe ee cogepKaHue:

Photo [ Nome I Origin [ Type 1 Caliber I Notes
MORTARS
Procured as an UOR. It can be fired in both the direct and
- indirect roles at a rate of 1-12 rounds a minute and can also be
M6-895 Mortar 60mm | operated in the hand-held mode. Around 1,900 of the 60mm
mortars were purchased as a UOR to replace the older S1mm
Mortar that served on operations.
IS
# Operated by a three man team. It is often vehicle-borne, and in
L16A2 Mortar 81mm mechanized infantry battalions is mounted and fired from an
l'bl FV432 vehicle. Around 470 in service.

V. Hcnoas3ysi cxemMy, Ha30BMTE COCTABHBbIC YaCTH MHHOMETA
L16A2 Ha pycckoMm si3bIKe:
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Barrel

SightFire

A /Cnnl:ml System
',

projectile
body
L.

81 cowP
obturating|cmaw
band

propelling
charge

fins

primer

ACTIVE TERMS AND EXPRESSIONS

man-portable
fire-and-forget
bunker

command launch unit (LCU)

missile

launch tube assembly (LTA)
test measurement or diagnostic
equipment

guidance

survivability

top-attack mode

direct-fire mode

target lock-on
limited back-blast

TIEPEHOCHOMN

CaMOHABOJISIIIHNACS

J0C

KoMaHIHO-TycKkoBoi 6mok (KIIB), 6mok
MPUIETEHO-TTYCKOBOTO 000pyJ0BaHUS
pakeTa, BhICTpeNn

mycKoBas TpyOa B cOope
KOHTPOIBHO-H3MEPUTENBHAS U
IAarHOCTUYECKas ammaparypa
HaBeJICHHE

JKHBYYECTh

PEKUM MTUKUPOBAHUS

PEKUM TIPSIMOU aTaku B
TOPU30HTAIEHOHN THIOCKOCTH

3axBarT IeIH

0e30TKaTHBIN
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HH(pPaKpaCHOH TOJIOBKOH

infrared secker camonasenenust (MK I'CH)

handgrip PYKOSTh YIIPaBICHUS

guidance section CUCTEMA HABEIECHUS

target tracking OTCJIC)KUBAHUE [IETH

flight control VIpaBJICHUE PAKETOH B MOJIETE

mid-body section CpEIHSS YacTh

missile skin 000JT09Ka PAKETHI

electronic safe arm and fire unit | 3JeMEHT 3JIEKTPOHHOM 3aIePIKKH

(ESAF) JIETOHALIMA OCHOBHOT'O 3apA/a

wings KPBLIbs

warhead section 0oeBas yacTh, 0OEroJIOBKa

HEAT type tandem warhead TaHAEMHAas KyMyJSITUBHAS OOeBast
9acTh

propulsion section paKeTHBIN IBHTATEIh

launch motor CTapTOBHIN IBUTATENH

flight motor MapIIeBbId JBUTATEH

ra3000pa3HbIe MPOAYKTHI CrOpaHHUsI
PaKeTHOro TOIINBA
control actuator section PYJIEBOM IPUBOJ, PYJIA PAKETHI

INTRODUCTORY EXERCIZES

exhaust gases

VI. HaiinuTe B TeKcTe YKBUBAJIEHTHI CJI0BOCOYETAHMIL:

Cocroate u3 komangHo-myckoBoro Osoka (KIIb) u pakersi,
pacmonoXeHHoOl B MYCKOBOHl Tpybe B cOope, HCIONB30BaTh 0€3
CIICIMATBHOTO KOHTPOJIBHO-U3MEPUTEINFHOIO HIIM JTUarHOCTHYECKOTO
000pyIOBaHHsA, TO3BOJISATH CTPEIKY 3aHATh YKPBITHE HEMEIJICHHO
mocie BbICTpena, oOecrmedynBaTh O€30MacHOCTh NpH CTpenbde U3
MOMEUICHHH W 3aKPBITBIX OOEBBIX MO3WIMI, MPOTUBOACHCTBOBATH
HBIHEIIHUM M MPOTHO3HPYEMBIM yrpo3aM, HCIONb30BaTh HOYBIO M B
YCIIOBHSIX OTPaHMYCHHOIN BUIMMOCTH.

VII. Hajigute B TekcTe M TMepeBeANTe CJIOBOCOYECTAHHMA Ha
pYCCKHii:

To approach from above to impact and detonate on the top of the
target, to provide target tracking and flight control signals, to utilise an
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explosive shaped charge, to penetrate armour, to protect the gunner
from hot exhaust gases, to provide internal electrical power.

TEXT
FGM-148 Javelin

Command

Launch
Unit

(CLU)

L Launch tube assembly

FGM-148 Javelin missile

|

The Javelin surface-attack guided missile and launcher is a man-
portable fire-and-forget weapon system used against enemy tanks,
bunkers, buildings, small boats, and slow-moving helicopters consisting
of a command launch unit (CLU) and a missile sealed in a disposable
launch tube assembly.

Javelin is fielded with no specific test measurement or diagnostic
equipment, allowing combat forces to deploy rapidly and
unencumbered. Javelin’s fire-and-forget guidance mode enables
gunners to fire and then immediately take cover which greatly increases
survivability. Special features include a selectable top-attack or direct-
fire mode (for targets under cover or for use in urban terrain against
bunkers and buildings), target lock-on before launch, and a limited
back-blast that enables gunners to safely fire from enclosures and
covered fighting positions.
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Its 2,000-meter range enable the Javelin to defeat current and
projected enemy armour threats. The Javelin is operated by an
individual soldier or in crews of two or three. Soldiers can use the
Javelin during the day, at night, and during limited visibility conditions.

Attack modes

The missile has two gunner-selectable attack modes: top or direct.
Each mode has its own flight path or profile for reaching the target.

a. Top Attack Mode.

(1) The top attack is the default mode when the missile infrared
seeker is first activated. In the top attack mode, the missile approaches
from above to impact and detonate on the top of the target. This
capacity allows the gunner to attack a vehicle from the front, rear, or
the side and greatly increases the probability of a kill. Armored vehicles
usually have less protective armor on top. The minimum engagement
distance is 150 meters.

b. Direct Attack Mode.

(1) The gunner pushes the attack select (ATTK SEL) switch on the
right handgrip to change attack modes. In the direct attack mode, the
missile flies on a more direct path to the target. The missile impacts and
detonates on the side (front, rear, or flank) of the target. The minimum
engagement distance is 65 meters.

Missile

The Javelin missile can be divided into several sections. The
guidance section provides target tracking and flight control signals. It is
the forward section of the missile. The mid-body section includes the
missile skin, electronic safe arm and fire unit (ESAF), wings, and the
main charge of the warhead. Warhead section includes a HEAT type
tandem warhead which utilises an explosive shaped charge to create a
stream of super plastically deformed metal formed from trumpet-
shaped metallic liners. The result is a narrow high velocity particle
stream that can penetrate armour. The propulsion section consists of the
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launch and flight motors. The launch motor propels the missile out of
the LTA. It provides the initial force to push the missile a safe distance
from the gunner before the flight motor ignites to ensure the gunner’s
safety. The flight motor powers the missile to the target during flight. It
ignites when the missile is a safe distance from the gunner, protecting
the gunner from hot exhaust gases generated when the motor fires. The
control actuator section maneuvers the missile during flight and
provides internal electrical power.

VIII. Ucnoab3yst cxemMy, Ha30BHTE€ COCTABHbIE 4YACTH PaKeThI
FGM-148 Javelin Ha pycckoM si3bIke:

-+ warhead =———p
mldl).ody propu.lsmn
section section

=77 flight motor

precursor skin launch motor _
”~

/
)

missile ESAF

[ e ST |
0
] (s
2| K\
\ 1 1 %
\ { I v N
. \ I ~ oD
main N |‘ :
guidance warhead >~ control
section ' | * actuator
wings section

IX. U3yunTe Ta0JMIY M IIepeBeUTe ee COAep:KaHne:

: = Anti-tank 150 mm Disposable, man-portable, short range fire-and-forget anti-tank
MBT LAW guided missile system. It is designed to "knock out any main
) L] weapon warhead o T -
=he battle tank in just one shot by striking it from above.
Man-portable medium range anti-tank missile system. It fires a
¥ FGM-148 Anti-tank 127 mm : = " M
Javelin = o e High Explosive A?tu TankV[HF_AT] warhead and is capable of
= penetrating explosive-reactive armour.
Anti-tank 4
ILAW - Bt SAmem Small quantities of AT4 CS HP projectiles have been purchased.
T ] weapon warhead
Anti- Disposable, man-portable guided anti-structure weapon. It is
Structures | ™= | Anti-structure | SOmm | designed to destroy hardened structures such as bunkers,
Munition L weapon warhead | buildings and other fixed positions.
Primarily used against bunkers, buildings and other fixed
Anti-structure 66mm | positions, but also effective against light armour and soft-
* v | weapon warhead | skinned vehicles.
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Lesson 7.
L118 Light Gun

ACTIVE TERMS AND EXPRESSIONS

elevating mass
saddle

controls

trail assembly
spades

platform
suspension
sighting system
ordnance

recoil system
cradle

trunnion
balancing gear
electric firing gear
multibaffle muzzle brake
sliding breech block
lever
hydropneumatic
recuperator

buffer

elevation

elevating arc

compression spring
firing gear
waterproofed
electric magneto
ammunition system
rotating towing eye
overrun brake
barrel clamp
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KaJaromiasics 9acTb jagera
CHJICHBE CEITOBOT'O THIIA
OpraHbI YIIPaBICHUSI

CTaHUHHI B cOOpe

COIIHUKA

OIOpHas TUTHTA

MEXaHHU3M MOJPECCOPUBAHUS
MPUTENBHBIE TPACTIOCOOTCHNUS
CTBOII (C 3aTBOPOM)
MPOTUBOOTKATHOE YCTPOHCTBO
JIOJTbKA

nandga

YpaBHOBEIINBAIOIINI MEXaHU3M
AIIEKTPOCITYCK
MHOTOKaMEpHBIHA TyIBHBIHA TOPMO3
KJIMHOBOM 3aTBOpP

pbIdar

THIIPOITHEBMATHICCKU
HaKaTHUK

Oy(hepHBIi TOpMO3

YTOJI BO3BBILICHUS

3y04aTHIN CEKTOP MEXaHU3Ma
BEPTUKAIFHOTO HABEICHHUSI
HaKUMHAS IPYKAHA

yIapHBIH MEXaHU3M
BOJIOHETIPOHUTAEMBII
ANIEKTPOMAarHEeTHIECKAN
Ooerpuiiac B KOMITJICKTE
Bpamaromasics OyKCHpOBOYHAS TS
WHEPIIMOHHBIA TOPMO3
3a)XUMHas ckoba



lightweight fabrication

tyres

wire stays

trailing arm suspension

torsion springs
shock absorbers
manhandling
handbrake

layer

direct fire telescope

graticule

night sight
propellant charge
percussion primer
brass case
electrical primer
base bleed round
HE

High Explosive, Squash Head

(HESH)
Squash Head (SH)

High Explosive, Rocket-Assisted

(HERA)

jack

quick release wheel
traverse gear pin
clamp

deflection

graduation
attachment brackets
trittum sights

JIETKOBECHAsI METAJNIOKOHCTPYKIIUS
LIMHBI

MIPOBOJIOYHAS CTSKKA

MIPOIOJIbHBIN phIYar NoABECKU
TOPCUOHHBIE MPY>KUHBI
aMOpPTU3aTOPHI

py4Hasi mepeHocka

pblYar CTOSSHOYHOT'O TOPMO3a
HaBOJIYHK

ONTUYECKUN MPULIEN [Tl BECHUS
CTpenbObI MPSIMOI HABOIAKON
YTIIOU3MEPUTENbHAS CeTKa

HOYHOU IpHIen

MeTaTeIbHBIN 3aps
KarcroJib-BOCINIAMEHUTENb
JIaTyHHasi TUJIb3a
3JIEKTPOBOCIIAMEHUTENb

CHapA/ ¢ JOHHBIM ra30reHepaTopoM
OpH3aHTHBIN (CHAPS)
OpoHeOoitHO-pyTracHbIi (OYKB.
«hyTracHBIi CO CMUHAEMOW TOIOBHON
YacTbhIO»)

OpOHEOONHBIH

(hyracHbIii aKTHBHO-PEaKTHBHBIN
CHapAq

JIOMKpaT

OBICTPOCHEMHOE KOJIECO

nardga IOBOPOTHOTO MEXaHH3Ma
3aKpeIuIATh

METOJ] HAaBOJIKH OpYIIUsl OTKJIOHEHUEM
TOYKU MPULIETUBAHUS
(TpumenpHas) mKana

KPOHIITEHHBI

MIPULIET C TPUTHUEBBIMHU 3JIEMEHTAMU
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INTRODUCTORY EXERCISES

I. Pacundpyiite coxkpameHusi ¥ noAdepUTe COOTBETCTBYIOLIHUE
9KBHBAJICHTBI K HUM:

HE — ...
HESH — ...
SH - ...
HERA — ...

II. HaiinuTe B TeKCTE YKBUBAJIEHTHI CJI0OBOCOYETAHUM

[IpuBoauTHCS B ABMKEHHE PHIYArOM, YCTAHOBJICHHBIM B BEpPXHEU
YacTH OpYyIHUs, HEMPEPhIBHO BpallaTh MaXOBHUK BO BCEM JHAIa30HE
BBICOT, PAcCIONaraTthCsi Ha CTAaHUHE, MpeIHa3HA4YaThCs A Pa3IUMYHbIX
YCIIOBUI CTPENbOBI U TPYHTA, MIPUMEHSATHCS JJII MECTHOCTH C MATKAM
TPYHTOM WM TIpH CTpenb0e 0e3 OmopHOW IUIHTHL, OOECIIeYrBaTh
YCTOMYUBOCTh OpYAUS, NEMOHTHUPOBATHCA ISl TIEPEBO3KU OpYAHS,
NPUMEHATH  METOA ~ HABOAKU  OpPyOUs  OTKIOHEHHUEM  TOYKHU
MpUIIEINBAHNS, TIepeo0opyI0OBaHNE  YIIIOM3MEPUTENFHON  CETKH
npuiena co mkansl ¢ neHoil aenenus 0-10 Ha mkamy ¢ HeHOW AeaeHUs
0-05, wmapkupoBKa Bcex Jeraneld, MOAUPUKAIUSA  CTKHBIX
KpPOHIITEWHOB, UCIIOIh30BAHNE CTAHIAPTHONH KpacKu M KaMy(IsmKHON
cxempl okpacku BC  CIIA, wucnons3oBanne B pabote
MPOTUBOOTKATHOIO YCTPOMCTBA a30Ta BMECTO BO3/1yXa, HUCIONIb30BAHUE
rabaputHOro oHApsSI aMEPUKAHCKOTO 00pasia.

TEXT
L118 light gun

The 105 mm Light Gun consists of the following main components:
elevating mass, saddle and controls, trail and spades, platform,
suspension and sighting system.

The elevating mass consists of the 105 mm ordnance, recoil system,
cradle including trunnions, balancing gear and electric firing gear. The
gun is fitted with a multibaffle muzzle brake, which can be easily
removed for cleaning. The vertical sliding breech block is actuated by a
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lever mounted on the top. The hydropneumatic recoil system has a
separate recuperator and the buffer is fitted with a cut-off gear to
shorten the recoil length as elevation is increased. The recoil system is
mounted in a lightweight fabricated cradle, which carries the elevating
arc and a simple helical compression spring-balancing gear. The firing
gear, which is mounted on the cradle, is fully waterproofed and is of the
electric magneto type.

The saddle is a lightweight fabrication on which the complete
elevating mass is carried. It provides a top traverse of 11°. The
elevating gear is a simple mechanical system providing constant
handwheel effort throughout the range of elevation. A clutch is
provided to reduce abnormal firing loads on the equipment.

The trail is fabricated in high-strength corrosion-resistant steel. It is
bow shaped, enabling the breech operator and loader to remain within
the trail and maintain a high rate of fire at all elevations. The platform
is carried on top of the trail during travelling. The forward end carries
the saddle, traversing gear, suspension and the layer's seat. At the rear
are the non-rotating towing eye, overrun brake, barrel clamp and spades.
The spade system, of which there are three types, caters for various
firing and ground conditions. The first type is a combined rock and
digger spade for use, normally with the platform, on rock or firm
ground; the second is a field spade for use on very soft ground or when
firing without a platform and the third is a snow spade.

The platform is a circular lightweight fabrication that gives a firm
base and permanent gun stability under all conditions. The tyres run on
the outer edge of the platform, which is connected to the underside of
the gun by four wire stays.

The wheels, which have large section 9.00 x 16 tyres, incorporate
special hydraulically operated overrun brakes. This ensures safe towing
at a high speed with a light vehicle such as a Land Rover (4 x 4). The
brakes can also be operated during firing by a lever at the rear end of
the trail. For manhandling purposes, an individual handbrake is fitted at
each wheel. The trailing arm suspension has laminated torsion springs
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and shock-absorbers. The suspension system remains in operation
during firing and assists in maintaining the stability of the equipment
and reducing carriage stresses.

Indirect and direct sight system and controls are operated by the
layer while seated. Indirect laying has been simplified by the abolition
of a separate setting for angle of sight. The quadrant elevation is set on
the elevation scale. A direct fire telescope is fitted which incorporates a
moving illuminated graticule, which is adjusted for lead to allow for
target movement and range. A direct fire night sight is also available.
Trilux activated light sources are fitted to illuminate all scales and
graticules, eliminating the use of electric batteries on the equipment.

The L35 charge contains the first five charge zones in a single brass
cartridge case. The propellant charge is ignited by the L10 electrical
primer, which is more reliable than a percussion primer. The
Supercharge, L36, for maximum range, has a separate brass case and
also has an L10 electrical primer.

In mid-1986, it was revealed that the now BAE Systems Land
Systems was working on extended-range (base bleed) and cargo rounds
as a private venture. The former has been fired with standard
Supercharge L36 and has achieved a range of over 20,000 m compared
to the 17,200 m of the standard projectile. The base bleed round is
currently designated the X/RO 0381 ERHE which during trials in 1998
achieved a range of around 20.60 km. This extended-range projectile
has yet to enter production.

The 105 mm Light Gun fires the following BAE Systems Land
Systems-manufactured separate loading ammunition: HE (L31) with
the projectile weighing 16.1 kg; HESH (L42) with the projectile
weighing 10.49 kg (no longer produced); illuminating (L43);
SH/practice (L41- no longer produced); smoke (L45) with the projectile
weighing 15.89 kg; smoke, coloured red (L37) and smoke, coloured
orange (L38).

A range of 14,300 m can be achieved by the L119 Light Gun firing
the M760, which is basically an M1 projectille with an M200 charge
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system. A range of 19,500 m can be achieved with the M913 HERA
projectile and 19,000 m with the new ERM1 base bleed projectile.

The 105 mm Light Gun can be carried slung under a Puma
helicopter as one load. The elevating mass can be removed to give two
light helicopter (for example, Wessex) loads and the complete weapon
can be reassembled with one simple tool in less than 30 minutes.

The 105 mm Light Gun is normally towed with the gun in the
forward (firing) position. For long distances the gun is towed with the
barrel rotated through 180° and clamped to the trail. This attitude is
achieved by jacking up the equipment with a jack stowed on the trail,
removing the quick-release wheel and traverse gear pin, clamping the
barrel and replacing the wheel. The complete conversion takes less than
1 minute.

Firing US M1 105 mm ammunition and using the M200 charge
system originally developed for the M204, a range of 14,000 m is
achieved. Firing the M913 HERA cartridge, with the M229 charge 8
propelling charge, a range of 19,500 m is achieved. US changes include:
modifications to the sight to permit use of the deflection method of
laying, revision of the graticule pattern of the sight to incorporate 5 mil
graduations instead of 10 mil, addition of attachment brackets for the
battery computer, provision of attachment brackets for M90 muzzle
velocity measurement system, labelling of all items containing
radioactive elements (tritium sights), modification of tie down brackets,
use of standard US paint type and US camouflage pattern, use of
nitrogen in the recoil system instead of air, use of US tail-light patterns,
incorporation of recent UK MoD minor modifications, elevation level
guidance plate for M200 charge system, modified engraving and
limited US thread forms in some areas of the weapon.
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III. Hcnmonb3ys cxemy, Ha30BHUTe cocTaBHble 4acTH 105-mm
apruiuiepuiickoe opyaus L118 na pycckom sizbike:

Ordnance

Recoil System

Balancing Gear

Saddle /

Cradle

Y
Wheels and Suspension /

-

Elevating
Gearbox &

Traverse Gear Platform

IV. IlepeBennte NMCHMEHHO:

O0mmue xapaKTepUMCTUKH aPTHJIEPHICKUX OPyAHii

ApTtuinepuiickoe OpyAuMe-3TO OpyXHE, pa3MepoM Oonbllie YeM
CTPEJIKOBOE, BbIOpachIBaIOlIee CHApsAbl W3 CTBOJA IIPU  TTOMOLIH
B3pHIBYATOrO BELIECTBA, KOTOPOE MOXKET 3apshKaTbCsl OTHENBHO OT
CHapsAa (pa3AeNbHO-TUIIB30BOE WIIM KapTy3HOE 3apshKaHHE), BMECTE CO
CHapsAoM (YHUTApHOE 3apsbKaHue), MO0 KOMOMHUPOBAHHBIM CIIOCOOOM.

B cootBerctBun co ceonmu TTX aprunnepuiickue opyans AensATCS
HA IyILIKH, TayOULbl 1 MHHOMETBI.

[Iymka — 3T0 a/0 ¢ OTHOCHTENBHO AJMHHBIM CTBOJIOM, KaauOpom
Obomee 12,7 MM, wHMelOllee OTHOCHUTENFHO HEOONBINNME  YIIIBI
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BEPTUKAILHOW HABOJKH, CTPEJSIONIEe 10 HACTHIIEHOW TPASKTOPHH C
OOJBIIION HAYaTbHOW CKOPOCTBIO CHApA/IA.

layOwuira — 370 a/0, CO CTBOJIOM CpeIHEH ATHMHBI (MEXIY MyIICUHBIM
U MHUHOMETHBIM C OONBIIUMHU YIJIAaMH BEPTHUKAJIBHOH HAaBOAKH,
BBICTPENTMBAOIIEE CHApsS[ CO CpelHEH HavadbHOH CKOPOCTBHIO II0
HaBECHOW TPaeKTOPHUHU.

MuHOMET HCTONb3yeT OONBIINE YIIbl BEPTHKAILHOW HABOIKH H
BBICTpENIMBAET OOEHpPHUIIAC C MEHBIIIEH JAYIbHOW CKOPOCTHIO H TI0 Oojee
BBICOKOH TpaeKkTopuu, dYeM rayOuia. MWHOMETHI HE COCTOST Ha
BOOPYXEHHH TIOJIEBOH apTHILICPHH.

V. l'[epeBeJ_mTe NHUCBbMECHHO, 3HAYCHHE HEU3BECTHBLIX TEPMHHOB
BBISICHUTE 110 CJ1I0BApPIO:

If the Army had to fight tonight, it is unlikely that it could deploy a
single brigade let alone two to counter peer threats. The only
deployable vehicles the Army has at the moment are its “Dogs of War,’
the protected mobility fleet. None of these are ideal for high intensity
warfare against peer adversaries.

The Army’s artillery systems also need a fundamental
recapitalisation to ensure it can bring a credible weight of fire to any
future conflict. It needs a new communications and information system
(CIS). However, a further programme to replace its existing Bowman
CIS, LEtacCIS / Morpheus, is also in trouble with the contractor
needing more time and money to deliver what has already been agreed
and paid for.
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Lesson 8.
AS90 Howitzer

ACTIVE TERMS AND EXPRESSIONS

self-propelled howitzer
turret

hull

tracked chassis

recoil system

hydrogas suspension system
double-baffle muzzle brake
fume extractor

split-block breech

traverse

elevation

drives

manual controls
stowage boxes
hatch

gradient

road wheel
track-return rollers
drive sprocket
idler

NBC (nuclear, biological, chemical)
protection system

fire detection suppression system
auto-lay

DRU (dynamic reference unit)

ring laser gyro
bearing
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caMOXO/Has rayoumna

OamHs

KOpITyC

I'YCEHHYHOE I1aCCH
[IPOTUBOOTKATHOE YCTPOMCTBO
THAPOITHEBMATHIECKYIO TIO/IBECKA
JIByXKaMEpHBII 1yJIbHBI TOPMO3
KEKTOP

KJIMHOBBIN 3aTBOP

OBOPOT (0anTHN), TOPH30HTAIEHOE
HaBeJCHUE

BO3BBIIICHHE, HABEJICHUE T10
BEPTHKAIIH

CHJIOBBIE TIPHBOJIBI

pY4HBIE IPUBOJIBI

YKJIQJOYHbIE SIIUKH

JIFOK

YKIIOH, KPYTH3HA

BEAyIIee KOJIECOo

ONOPHBIN KaTOK

3BE3/I0YKA NIPUBOJA
HAaIpaBIISIOIIEE KOJIECO
cucrema PXb-3ammuTsl; cucrema
3aIIUTHI OT OPYXKUSI MaCCOBOTO
TIOPAXKECHUS

aBTOMaTHYECKast CHCTEMA
MIOKapOTYILICHUS
aBTOMATHYECKOE HaBEJCHUE
KOMITBIOTEpHAS CHCTEMA
JIMHAMUYECKUX PACUETOB
KOJIbLIEBOM J1a3€PHBINA THPOCKOIT
A3UMYT LETH



INTRODUCTORY EXERCISES

1. HajinuTe B TeKCTE DKBUBAJIEHTHI CJI0BOCOYETAHMIA:

beite  mpumsATroli Ha  Boopyxkenue BC  BenukoOpuranuw,
YCTaHaBIIMBAaTbCS B KOPMOBOM YacTH KOpPITyca, OCYLIECTBISATHCS
MTOCPENCTBOM AIEKTPUYECKUX CHIIOBBIX IPHUBOAOB, BECTH OTOHb BCEMH
crangaptHeiMu  O6oenpunacamu  HATO, mo3BOIsTH AOCTUTHYTH
MaKCHUMaJIbHOTO TeMIa BEAEHHUS OrHs, UMETh COOCTBEHHBIH NPUBOL,
pEryInpoBaThCs MEXaHUKOM-BOAUTENEM U3 OTIIEIIEHUS YIIPaBJICHNUS.

I1. HaiinuTe B TeKcTe U NepeBeuTe CI0BOCOYCTAHMS:

To be divided into 3 compartments, to be located at the rear of the
hull, to have a crew of five, to be of all-welded steel armour
construction, to be used to store supplies, to include night vision, to be
laid automatically in bearing.

TEXT
AS90 self-propelled howitzer

The AS90 Braveheart is a 155mm tracked self-propelled howitzer
manufactured by the British Company BAE Systems. The AS90 project
was completed in March 1985, and the first prototype was shown at the
British Army Equipment Exhibition in June 1986. It entered in service
with the British army in 1992.

Armament

The AS90 Braveheart 155mm self-propelled howitzer is fitted a
large turret mounted at the rear of the hull of a tracked chassis. The gun
is equipped with a recoil and hydrogas suspension system. It has a
double-baffle muzzle brake, fume extractor, and a split-block breech.
Turret traverse is through a full continuous 360° and weapon elevation
is from -5 to +70°. Elevation and traverse drives are both electric and
operate at a rate of 10%s. Full manual controls are provided in case of
electric failure. The AS90 is armed with a 155 mm 39 caliber barrel
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that can fire all the standard NATO artillery projectiles including the
HE M107 and extended range types. Thanks to an automated loading
system, it can fire a burst of three rounds in less than 10 seconds, an
intense rate of 6 rds/min for 3 minutes and a sustained rate of fire of 2
rds/min. The AS90 can carry a total of 48 projectiles with 31 stowed in
the turret bustle in four magazine modules, each of which has a motor
that moves the required projectile to the correct position. The remaining
17 projectiles are stored in the hull of the vehicle. With standard
ammunition, the AS90 can fire at a maximum range of 24,700 m and
30,000 m with assisted projectile. The barrel is locked in the road
position by a clamp mounted at the front of the hull. In firing position,
the barrel clamp is operated by the driver from inside the vehicle.

Design and protection

The AS90 Braveheart 155mm self-propelled howitzer is divided into
3 compartments with the driver sits at the front left with the power pack
to his right and the turret located at the rear of the hull. The AS90 has a
crew of 5 including the driver, commander, gunner, loader and co-
loader. The hull and the turret of the AS90 Braveheart 155mm self-
propelled howitzer is of all-welded steel armour construction with a
maximum thickness of 17 mm which provides protection for the crew
against the firing of small arms and shell splinters. There is a large door
opening to the rear of the chassis for access and ammunition resupply
and mounted either side of this on the outside are two integral armoured
containers that can be used to store supplies and other equipment.
Externally mounted on the turret shell are five stowage boxes, three to
the right side and two to the left side, one for each crew member's use.
There is a small hatch to the left side of the turret.

Mobility
The AS90 Braveheart 155mm self-propelled howitzer is motorized
with a Cummins VTA-903T-660 V-8 diesel engine developing 660 bhp
at 2,800 rpm coupled to a Renk LSG 2000 fully automatic transmission

64



with 4 forward and 2 reverse gears. The AS90 can run at a maximum
road speed of 55 km/h with a maximum cruising range of 370 km. The
KRAB can negotiate a gradient up to 60% and side slope of 25%
maximum. The vehicle can climb a vertical obstacle of 0.88 m and a
trench of 2.8 m. It can ford a depth of 1.5 m without preparation. The
hydro-pneumatic suspension of the AS90 consists on each side of 6
road wheels, four track-return rollers with the drive sprocket at the front
and an idler at the rear. The upper part of the suspension is protected by
rubber plates.

Accessories

Standard equipment of the AS90 Braveheart 155mm self-propelled
howitzer includes night vision, NBC protection system, air conditioning
and a fire detection suppression system. The AS90 is also fitted with a
full navigation and auto-lay capability using the MAP's standard DRU
based on ring laser gyro technology giving the gun complete autonomy.
This enables the gun to be laid automatically in bearing as well as
elevation. A diesel-powered auxiliary power unit is mounted in the
forward part of the fighting compartment, so the main diesel engine
does not need to be constantly run to operate the turret systems. A
7.62mm or 12.7mm machine gun can be mounted on the left hatch on
the roof turret. Five smoke grenade dischargers are mounted on each
side of the main gun.

CcbliIKa Ha BH/I€O:
https://www.youtube.com/watch?v=X8tHbgGiWN8&ab_channel=TheTankChannel

I1I. IlepeBenquTe MUCBMEHHO:

Koncrpyknms
B ocHOBHOM, Bce MyIIKH M rayOMIBI COCTOST M3 CTBOJA B cOope
(CTBONIBHOM IPYMIIEI) C 3aTBOPHBIM MEXAHU3MOM H CTaHKA.
CtBONBHAA TpyIIa COCTOMT M3 CTBOJIA M Ka3zeHHMKaA. Ilomas gacts
CTBOJIA HA3bIBACTCS €ro KaHAJIOM. 3aJHsIsl 4acTh KaHala CTBOJA — 3TO
3apsiiHas Kamopa A pasMerueHusi Ooempumaca. Hapeska crBona
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COCTOMT W3 CIHPAJIbHBIX Hape30B BHYTPU KaHalda CTBOJA, YYACTKHU
MEXKIy Hape3amMu Ha3bIBAlOTCA TOIsIMH Hape3oB. Kammbpom opyaus
Ha3bpIBaeTCAd AUaMeTp KaHaja CTBOJA MEXAY MOISIMU Hape3oB B
JIOMMax WIM MUJUTUMETpaXx.

KazeHHUK cOmepHT 3aTBOPHBIN MEXaHHM3M, KOTOPBHIA OOECIeurBaeT
JOCELUTaHKe OoerpurIiaca B 3apsHyI0 KaMopy | ero 3anupanue. K mentpy
3aTBOPHOIO MEXaHW3MAa TPUKPEIUICH YAApHBIA MEXaHU3M, KOTOPBIA
MPOM3BOMUT JISTOHAIMIO Ooenpunaca. [ JMaBHOM YacThiO 3aTBOPHOTO
MEeXaHu3Ma SIBIETCS 3aTBOP, KOTOPBIMA 3alUpacT 3aJHIOI0 YacTh CTBOJA.
CylecTByeT ABa BUAa 3aTBOPOB — MOPIITHEBOU U KIIMHOBOM.

Cranok COCTOUT u3 CIEQYIOIINX JacTeH: JIIOJIBKH,
MOAJIEP>KUBAIOLLIECH CTBOJI, MEABEIKH, IPOTUBOOTKATHOTO YCTPOUCTBA C
TOPMO30M OTKaTa U BO3BPATHBIM MEXaHU3MOM MAJIA TalllCHUS SHEPTUU
OTJA4YM U IJIABHOTO TOPMOXKEHHS OTKATBHIBAIOUIUXCS YacTel opynus u
JUTS TIPEOTBPAICHUsT CABMKEHUS Nadera, BepTiora (BepXHero CTanka
nadera), KOTOPBIH TMOMIAEPKUBACT IOJIBKY M Ha KOTOPOM pa3MerleH
MEXaHU3M BEPTUKANIbHOW HABOJAKU AJIS MOABEMA M OIYCKAaHHS CTBOJIA
Ha 33/IaHHBIN Yrojl, HYKHETO CTaHKa, KOTOPbIN MOAAEPKUBAET BEPTIIOT
U Ha KOTOPOM pa3MEUICH MEXaHWU3M TOpU30HTAJIbHOM HABOIKHU, IJIA
OCYIIECTBIICHHUS TIEPEMEIICHUS OCH OPYIHS IO TOPU30HTAIIH.

Kpome toro, Ha cranke Takke pazMeniaeTcsl opyauiiHas maHopama,
IIUT, OCh, KoJeca, padounii U CTOSHOYHBIM TOPMO3, Pa3ABIKHBIC HITH
KopoOuaThle CTAaHWHBL, a TAaKKE COIIHUKH, OrPaHWYHMBAIOIINC
JBUKEHUE OPYIuUs MIPU OTAAYE.
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IV. IlepeBennte NMCHMEHHO:

Advanced Artillery Systems - Excalibur Army Dita

The Dita is a new Czech self-propelled howitzer. It is a further
development of the DANA M2, but with a new highly automated turret.
This artillery system was developed by Excalibur Army. The Dita was
first publicly revealed in 2021.

Unusual feature of this self-propelled howitzer is that it uses a
turreted layout, based on a wheeled rather than tracked chassis. Such
unusual design appeared in the former Czechoslovakia back in the
1980s in the form of DANA. This Czechoslovak howitzer proved itself
well. With the dissolution of Czechoslovakia, both Czech republic and
Slovakia carried on improving this wheeled self-propelled howitzer.

The Dita is fitted with a 155 mm/L45 ordnance. Maximum range of
fire is 39 km with base bleed projectile. Though the Dita can also reach
targets located 50 km away with precision ammunition.

Though by modern standards a howitzer with a 45-caliber ordnance
lacks in range. For example a very similar Slovak Zuzana 2 howitzer
uses a more capable 155 mm/L52 ordnance. A number of modern
howitzers can reach in excess of 70 km with special ammunition.
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This artillery system is also capable of direct firing. The turret is
capable of 60° traverse. Maximum rate of fire is 6 rounds per minute.
Sustained rate of fire is 5 rounds per minute. A total of 40 rounds with
associated charges are carried for the main gun.

This artillery system has an armored cab. Though protection is
rather limited. Armor protects the crew and vital components only
against small arms fire and artillery shell fragments. Armor of the Dita
is vulnerable even to 5.56 or 7.62 mm armor-piercing ammunition. An
NBC filtration system is installed.

This artillery system is highly automated. It contains automatic
ammunition loading system, navigation, automatic gun laying systems,
ballistic computers, diagnostic systems etc. The Dita is operated by a
crew of only 2 - driver and vehicle commander. Though there is also a
workstation for a third crew member provided in the turret. It is used
only in an emergency to manually operate the turret.

Unlike many recent truck-mounted howitzers, such as the French
CAESAR, that are based on modified military truck chassis, the Dita
uses a purpose-built special wheeled chassis. Vehicle is powered by a
Tatra T3C-928-90 turbocharged and air-cooled diesel, developing
400 hp. Engine is mated to an automatic transmission. This vehicle can
travel over difficult terrain. There is an auxiliary power unit, which
allows emergency control of the gun in case the main engine fails.
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Lesson 9.

Internal Combustion Engine

ACTIVE TERMS AND EXPRESSIONS

gasoline
cylinder
piston
piston rod
crankshaft
fuel pump
carburetor
fuel lines
linkage

accelerator pedal

carburetor valve

air cleaner
generator
coil

distributor

spark plugs
rotor

battery
booster coil
distributor cap
cylinder head
camshaft
valve lifters
cooling system
fan

manifold

OeH3uH

LUITHHIP

MOPIICHb

MOPIIHEBOM CTEPKEHD
KOJICHYAThIH Ball

TOILUTUBHBINA HACOC

KapOropaTop

TOILTABOIPOBO/I

MIPUBOJL

neanb yIpasieHus moaayell TOInBa,
neanb ra3a

JIPOCCENBHBIN KiTanaH Kaporoparopa,
Jpoccens kapbroparopa
BO3YIIHBINA (QHIBTP

reHepaTop MEKTPUIECKOTr0 TOKA
KaTyIIIKa

pacrpeneIuTeNbHbIN YIEMEHT,
pacrpeneauTenb

CBEYH 3a)KUTAHMUS

potop, OeryHOK

AKKYMYJISITOP

KAaTYIIKA 32)KUTaHHs

KPBIIIKA PACTIPEACTUTENS
rOJIOBKA OJIOKA IHINHIPOB
pacrpeneIuTeNbHbIN Bal
TOJIKATENb KiIaraHa

CHCTEMA OXJIAXKICHHUS
BEHTHUIIATOP

TPyOOIIPOBOJT
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INTRODUCTORY EXERCISES

1. HajinuTe B TeKCTE DKBUBAJIEHTHI CJI0BOCOYETAHMIA:

HpeO6paBOBBIBaTB OHCPrur0 B3pbIBA B KHHCTUYCCKYKO OJSHCPTHIO,
ABUTAaTbCA BBCPX W BHU3, BOCIUIAMCHATL CXKATYIO CMCChb BO3yXa U
maposB 6eH3HHa, TOJIKATh NTOPUICHb BHU3, HpeO6paBOBI)IBaTB BO3BpAaTHO-
MOCTYMNATCIBbHOC ABUKCHUC B ABUKCHUC IO KPYTY, MNCPCKAYHNBATBHCA
TOIINIMBHBIM  HACOCOM K Kap6IopaT0py qgcpe3  TOIUIMBOIIPOBOX,
CMEIINBaTh OCH3UH C BO3AYXOM IJid 06p330BaHI/I$I B3prB‘IaTOﬁ CMECH,
COCOMNHATh IMCAalib YIIPABJIICHUA noz[aqeﬁ TOIUIMBA C JAPOCCCIbHBIM
KJIaraHnoM Kap6IopaT0pa, YBCIWYUTL MOAAYYy TIa3a ©W Ppa3orHaTtb
ABUTATClIb, YMCHBIIUTH IIOAA4Yy Trasa, pacClnpeaAciiaTb BHCKTpI/I‘IeCKI/Iﬁ
TOK K COOTBCTCTBYIOIIIMM CBCYAM 3aKUT'dHUS, OBITH MNPUCOCANHCHHBIM
K Ka)KI[Oﬁ CBCUYC 3aKUTaHU.

I1. HaiinuTe B TeKcTe W NepeBeIuTe CJI0BOCOYECTAHUSA HA PYCCKUIA:

to contain the explosion, to form an explosive mixture, to boost the
current to a voltage high enough to produce a spark, to distribute
electrical current to the proper spark plug at the proper time, to have
two banks of four cylinders each driving a common crankshaft, to lift
and lower the valves in the cylinders, to have two banks of four
cylinders each driving a common crankshaft, to contain the valves.

TEXT
Internal Combustion Engine

Gasoline and air mixed together form an explosive mixture, the
basic job of the engine is to convert this explosive energy into motion.
To contain the explosion, the engine uses a cylinder and, fitting snugly
within the cylinder, a piston that slides up and down. Inside the
cylinder an electric spark ignites the compressed gasoline and air and
the hot gases from the explosion push the piston downwards. The
piston rod is connected to a crankshaft which converts the up and
down motion into rotary motion. The crankshaft then drives the rear
wheels through various machinery which we'll see later.
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Here's a different perspective on how the piston drives the crank shaft
through the connecting rod. At the top of the cylinder are the valves
which led in the gasoline and air mixture. For increased power and
smoothness, modern auto engines have a number of cylinders driving one
crankshaft. Gasoline from the tank is pumped by the fuel pump to the
engines carburetor through the fuel lines. The carburetor mixes the
gasoline with air to form the explosive mixture that drives the pistons.
Here's a closer view of the carburetor: a linkage connects the accelerator
pedal with a valve in the carburetor. Stepping on the gas opens this valve
wider, increasing the gas flow and speeding up the engine, easing off on
the pedal reduces the flow and the engine slows down,

Here, on an actual engine, other counterparts of the fuel system just
diagrammed: the fuel pump, the fuel line from pump to carburetor, and
the carburetor itself with its air cleaner removed. Here is the linkage
connecting the carburetor to the accelerator pedal. The engines
electrical system supplies the spark that fires the fuel mixture. As the
engine rotates and drives a generator which keeps the car's battery
charged, the battery supplies electricity to the coil, which boosts the
current to a voltage, high enough to produce a spark, and then sends it
through the distributor to the spark plugs, located in the cylinders.
The distributor distributes electrical current to the proper spark plug at
the proper time. Inside the distributor is a rotor, which, as it turns,
touches a series of contacts, one of which is wired to each spark plug.
The points open and close as the rotor turns, interrupting the current to
produce the fuel-igniting spark. Here again other major parts of the
engine's electrical system: the generator, the battery, the booster coil,
distributor, and spark plugs. Now, looking at an actual engine, here is
the generator, and the battery. Together at the rear of the engine are the
coil, the distributor cap, containing the contacts swept by the rotor,
the rotor itself, and the points which sometimes needed adjustments.
And finally, in the cylinder heads — the spark plugs. The engine on this
model chassis contains nearly all the parts found in a working engine.
Let's break it down to its fundamentals and then build it up again.
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Here's the heart of the engine, the cylinders and pistons. This engine,
known as a V8, has two banks of four cylinders each driving a common
crankshaft. The camshaft geared to the crankshaft lifts and lowers the
valves in the cylinders. Now the right and left cylinder heads,
containing the valves themselves, and the valve lifters. The distributor
at the rear of the engine has also driven from the camshaft. Now the fan,
the generator, and a part of the cooling system. Here, flashing lights
simulate the firing of the spark plugs as the rotor supplies current to
each and proper firing order. Continuing the build up here are the
carburetor in the manifold. And finally the air cleaner atop the
carburetor. Here's a rear view showing how the pistons drive the
crankshaft, and down through the plastic housing we can see the
gearing connecting the camshaft to the distributor. 4, 6 and 8 cylinder
engines are standard today, this V8 configuration is very popular for its
smoothness and power.

III. Ucnoan3yss cxeMy, Ha30BHTe COCTABHBbICE YacTH JABHIaTeJIs
BHYTPEHHEI0 CTOPAaHMS HA PYCCKOM SI3bIKe:

| cylinder

intake___—
head

valva

combustion = |

cooling
chamber water
cylinder — | | T piston
block
connecting crankcase
rod
crankshaft
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IV. IlepeBenuTe NMCEMEHHO:

JIBuraTens BHYTPEHHETO CrOpaHHs Mpeodpa3yeT TEIIOBYIO SHEPIUI0
ropsiuield TOIIMBO — BO3AYLIHOM CMECH B MEXaHM4YECKOe IBIKeHue. B
JBUTATENE PACHOIOKEHBl LWIMHAPHI C MOABMXKHBIMU B BEPTUKAIBHON
IJIOCKOCTH MOPLIHAMH, JOCTATOYHO IJIOTHO MPUJIETAIOMIUMU K CTEHKAM
UMIUHAPOB. BHYTpE HUAMHApa uepe3 KIalaHbl MOAACTCS BO3AYILIHO-
TOIUIMBHAS CMECh, 3aT€M OHA C)KMMAETCS MOJ BO3JCHCTBUEM MOPILIHS U
BOCILIAMEHSIETCS TTOCPEACTBOM DIIEKTPUIECKOi NCKpbl. OOpa3oBaBIiecs
B IIpoLECCe TOPEHHS TIa3bl TOJKAIOT MOpIIeHb BHU3. [lopiiens mnpu
MOMOLIM IIaTyHa BpalaeT KOJICHYATHIN Ball, KOTOPBIM B CBOIO O4Yepelb,
MOCPEACTBOM TPAaHCMHCCUM, TNPUBOAUT B JBIXKEHHE Kojeca. B
OOJIBIIIMHCTBE COBPEMEHHBIX aBTOMOOUIIBHBIX JBUTATENSAX HCIOIB3yeTCS
4, 6 wimn 8 uunMHAPOB. beH3uH, uepe3 coeAWHHUTENbHBIC TPYOKH
romaercs U3 0aka B KapOropaTop, MpH TOMOIIM TOILIMBHOTO Hacoca. B
KapOroparope OSH3MH NepEMEIINBAETCS C BO3yXOM, 00pa3ysi TOPIOIYIO
cmeck. Ilemanb ra3a coeqMHEHa ¢ IPOCCENBHON 3aCIIOHKON KapOropaTropa
CHelMalbHOM MexaHuueckod Tsro. Haxkarne Ha mnemams wmmpe
OTKpBIBACT 3aCJIOHKY, YBEIMYMBAasg I0Jadyy TOIUIMBA M TOBBIILIAsS
O00OpOTHI JBUTATENS, MpPH OTITYCKAHWU TIeAajH, I[10ja4a TOILTUBA
yYMEHbIIaeTcss M O00OpOTHl mBUTaTenss mamaroT. CucremMa 3aKUTaHUS
JIBUTATENs]  NPOU3BOAUT  HUCKPY, BOCIUIAMEHSIONIYI0  TOILTUBHO-
BO3IyIIHYIO cMech. KoneHuaTblii Bad [OBUTATelsl COCAMHEH C
FEHEpaTOpOM,  KOTOpPbIM  Bpamiasicb,  3apsbKaeT  aKKyMYJISTOD.
DNEKTPUUECKUI TOK ¢ aKKyMYJISITOpa MOCTYIAET Ha KATYILKY 3aKUTaHus,
KOTOpOe Mpeodpa3yeT ero B TOK BBICOKOTO HAIPSDKEHHS, JOCTATOYHBIN
Ut (OpPMUPOBAHUS UCKPHI, H Yepe3 paclpeeluTeNb TOK MMOIaeTCs Ha
CBEUM 3aKUTAHUS, PACIONOKEHHBbIE B IIMHApax. Pacnpeaenutens
3QKUTaHUS TMOOYEPENIHO MOJACT TOK Ha HYXHYIO CBEUY B 3aJaHHBIN
MOMEHT BPEMEHH.

PacnpenenurenbHplid  Bad,  COCAMHEHHBIM  IIECTEPHSAMU  C
KOJICHYAThIM BaJlOM, OTKPBIBAET M 3aKPbIBACT KJIANaHbl LWJIWHIPOB.
Pacnpenenurens 3a)kuraHus TakKKe COCOUHEH C pacIlpelenuTeNbHBIM
BaJIOM.
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Lesson 10.
Infantry weapons. IFV “Warrior”

ACTIVE TERMS AND EXPRESSIONS

infantry fighting vehicle (IFV)
armoured personnel carrier (APC)
tracked

non-stabilised canon

coaxial machine gun

turret

main gun

armour-piercing

high-explosive, fragmentation (HE-
FRAG)

all-welded

hull

laminated

all-round protection

front arc

passive armour

RPG round

NBC protection system
firing port

turbocharged diesel engine

automatic transmission
main battle tank (MBT)
dozer blade
mine-clearing plough

Mechanised Artillery Observation
Vehicle (MAOV)

dummy
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OoeBas MamuHa mexoTsl (BMIT)
oponetrpancnoprep (BTP)
T'yCEHUYHBIN
HeCTaOMIM3UPOBAHHAS ITYIIKA
CHapEeHHBIN ITyJIEMET

OanTHst

TyTIKa

OpOHEOONHHBIH

OCKOIIOYHO-(pyTacHBII

LIeJIBHOCBAPHOU

KOpITyC

MHOTOCITOMHBIN

KpyroBas 3aluTa

1000Bast YacTh KOpIryca
maccuBHAs OpOHS
IpaHAaTOMETHBIH BBICTPEI;
MIPOTUBOTAaHKOBBIN CHAPSA
cucreMa PXb-3amuTe!
amOpasypa

JU3ENIbHBIA TBUTATENb C
TypOOHATyBOM
aBTOMaTHYecKast KopoOka mepeaay
OCHOBHOW 0OCBOM TaHK

oTBaJ (HOX) Oyba03epa
MUHHBIN Tpai
APTILICPUHACKUN TTOABUKHBIN
HAOJIOIATETBHBIA ITYHKT
MaKeT; UMHUTaIUs; JIOKHBINA



repair and recovery vehicle

winch
crane

anti-tank guided weapon (ATGW)

PEMOHTHO-BOCCTAHOBUTENHHAS
MaIlIiHa

e0énka

MOABbEMHBIN KpaH
TIPOTUBOTAHKOBAS yIIpaBIIsieMast
pakera (ITTYP)

INTRODUCTORY EXERCISES

I. Hajigute B TeKkcTe M NepeBeUTe CJIOBOCOYCTAHMA:

to cease the production; to operate armoured fighting vehicle; to be
armed with non-stabilised canon and coaxial machine gun; to fire
armour-piercing rounds; to enter through a door in the hull rear; to
maintain in action; to be powered by turbocharged diesel engine; to
keep up with Challenger 2 MBTs; to undergo an upgrade programme;
to be converted to armoured recovery vehicles.

I1. llogGepuTe 3KBUBATEHTHI CI0BOCOYETAHMIA:

to keep in service

00ecIeunBaTh KPYTOBYIO 3aIIUTY

to mate to an automatic
transmission

000pyI0BaTh TOMOIHUTENHHOM
MTACCUBHOMN OpoHeH

to test trial armament installations

B MUPHOE BpeMs

to improve armour protection

COIpSITaTh C aBTOMATUYECKOI
KOpOOKOH mepenay

to withstand armour-piercing
rounds

nopaXxaTb HU3KOJICTAIINEC
BCPTOJICTBI

to engage low-flying helicopters

COZCPIKATH B OKCIIITyaTallnn

to provide all-round protection

MIPOBOJIUTH UCIIBITAHUS ONBITHBIX
00pasIoB BOOPYKEHHUS

to fit with extra passive armour
panels

MOBBIIATH 3AIUTHBIC CBOMCTBA
OpoHH

during peacetime operations

BBIJICPXKUBATH MOMAaHHE
OpOHEOONHBIX CHAPSIOB
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TEXT
IFV WARRIOR

The tracked IFV known to the British Army as the Warrior was
originally known as MCV-80. It was intended to replace the old FV432
armoured personnel carrier. This vehicle was developed from the 1970s
onwards. A series of pre-production prototypes built in the early 1980s.
Production by GKN Defence commenced during 1986. The Warrior
has been in British Army service since 1988, seeing combat in the Gulf
in 1991 and during Iraq war. Production of this armoured vehicle
ceased in 1995. The original order was for over 1,000 units but Army
reorganisations reduced that to 789 of all types sufficient to equip seven
Mechanised Infantry battalions. The British Army plans to operate
these armoured fighting vehicles until 2035.

The base model is the Warrior Section Vehicle armed with non-
stabilised 30-mm Rarden cannon and coaxial 7.62-mm machine gun in
a two-man turret. The main gun fires armour-piercing and HE-FRAG
rounds. It is capable of destroying enemy armoured personnel carriers
at ranges of up to 1 500 m. It can also engage low-flying helicopters.

The Warrior IFV has an all-welded aluminium armour hull and
laminated steel armour turret. It provides all-round protection against 14.5-
mm armour-piercing rounds. Front arc is likely to withstand 25-mm
armour-piercing rounds. During military conflicts vehicles are fitted with
extra passive armour panels for protection against RPG rounds. But these
are not normally carried during peacetime operations. This armoured
fighting vehicle is also fitted with NBC protection system.

The seven troops carried enter through a door in the hull rear.
Passengers enter and leave the vehicle via rear doors. Once they are
inside there are sufficient combat supplies carried to maintain them in
action for at least 48 hours. There are no firing ports in the hull in order
to improve armour protection.

The Warrior IFV is powered by a Perkins CV8 TCA turbocharged
diesel engine, developing 550 hp. Engine is located at the front. It is
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mated to an Allison 4-speed automatic transmission. Engine and
transmission are built in one module and can be replaced in field
conditions within 40 minutes. Warrior is fast for its class of vehicles.
With a maximum road speed of 75 km/h it can keep up with Challenger
2 MBTs over the toughest terrain. Warriors may be fitted with dozer
blades or light mine-clearing ploughs.

The British Army also operates a Warrior Mechanised Artillery
Observation Vehicle (MAOV) on which the only turret armament is a
7.62-mm machine gun and a dummy cannon barrel. There are two
repair and recovery vehicles, the Warrior Mechanised Recovery
Vehicle (Repair) (MCV(R)) and Mechanised Combat Repair Vehicle
(MCVR), both armed with a single 7.62-mm machine gun and
equipped for their roles with winches, cranes and other equipment.

A Warrior Command Vehicle is produced in four sub-variants (one
for the artillery), all outwardly identical to the Section Vehicle. There is
also Warrior carrying ATGW teams, originally armed with MILAN and
eventually Javelin.

Several trial armament installations have been tested on Warrior
including one with a 90-mm gun turret.

A special hot weather version known as the Desert Warrior, or
Fahris, has been ordered by Kuwait — this model has a 25-mm cannon
main armament. A total of 254 Desert Warrior IFVs were built.

British vehicles have seen frequent use and are undergoing an
upgrade programme. It includes new armour, new turret and 40-mm
cannon. Over 600 of these IFVs will be upgraded to keep them in
service. Remaining Warriors will be converted to armoured recovery
vehicles.

III. OTBeTBTE HA BONPOCHI:

1. What is the main combat vehicle adopted in the British Army?

2. How long has the IFV Warrior been in service and which combat
operations has it seen?

3. What armament is the Warrior equipped with?
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4. What types of targets is the Warrior able to destroy?

5. Describe the Warrior’s armour protection.

6. What type of propulsion is used in the Warrior?

7. What other types of combat vehicles are built on the Warrior’s
platform?

8. What types of anti-tank guided missiles do you know?

9. Are there any export versions of the Warrior?

10. What are the prospects for the IFV Warrior development?

IV. U3y4nTe cxeMy U NepeBenTe ee CoJepKaHue:

\ Entered service I 1988 |
\ Crew I 3men \
\ Personnel I 7 men \
\ Dimensions and weight \
\ Waight | 57t \
\ Length I 634 m \
\ Width I 303 m \
\ Height I 27m \
\ Armament \
\ Main gun I 30-mm cannon \
\ Machine guns I 1x 7.62mm |
\ Mobility \
\ Engine I Perkins CV8 TCA diesel |
‘ Engine power I 550 hp |
\ Maximum road speed I 75 km/h \
\ Range I 660 km |
\ Maneuverability |
\ Gradient I 60% |
\ Side slope I 40% \
\ Vertical step I 0.75m \
‘ Trench I 25m \
\ Fording I 13m \

78



V. Hcnoab3yss cxeMy, Ha30BHUTe OCHOBHbIE  3JIEMEHTbI
koHcTpyknnu BMII Ha pycckoM M aHTJIMIICKOM fI3bIKe:

1 - 30 MM nymka; 2 — AIMOBbIE TPAHATOMETHI; 3 — AHTEHHA;
4 — mpuIe] KOMAaHAMPA; S5 — Ka3eHHUK MYyIIKH; 6 — 0oeykJiaaka;

7 — cuieHbe KOMaHANpa; 8 — pagnocTanuus; 9 — cuaeHbe
HaBogunka; 10 — cugeHbs nexotuHuen; 11 — SAmUKA 115
cHapsuKeHusi; 12 — npudop HabaoaeHus; 13 — ruAponpuBoa
OTKPbIBAaHHS KOPMOBOH ABepH; 14 — OHOXMMHUYECKUH TyaJieT;

15 — puABLTP-BEeHTHIAMOHHASA YCTAHOBKA; 16 — cueHbe
MeXaHUKa BoauTessi; 17 — mrypBai; 18 — 1ok MexaHuka BOAMTEIS;
19 — npu6op HB

VI. IlepeBeante NMCbMEHHO:

B kauectBe ocHOBHOro BoopyxeHusi MCV-80 BwiOpana 30-mm
aBroMatnyeckas nmymka L21A1 «Papnen». Ilymka nMeer aBTOMaTHKY
Ha OCHOBE OTAAYM CTBOJA C AJMHHBIM XOJOM, MOXET BECTH OlOHb
OIMHOYHBIMU BBICTpENIaMH MM O4YEPENSIMH IO MIECTh BBICTPENOB
(Tounee — nBe oyepenuM MO Tpu BbIcTpena noapsx). [lutanme —
KacceraMH 10 TPH MaTpoHa, ckopocTpenbHocTs 80 — 90 BeICTp/MHH.
CpaBHHUTENTBHO HEBBICOKHH TeMIN CTpelabObl MO3BOJMI MOBBICUTH €€
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TO4HOCT. TOMH ke menu ciaykar aeMndepsl, YCTaHOBJICHHBIC Ha KOHIIE
KOXKyXa CTBOJIa M TacsIlye ero KoneOaHus mpH BeIcTpene. MakcuManbHas
ManbHOCTH cTpenbObl 4000 M. Yribl HaBeneHus 1Mo BepTukanmud ot 0° mo
+45°. CrpensHble THIB3bI YIATSIFOTCS Yepe3 JIIOUOK 3a Mpenesbl OallHu.
[lymka cHaOXeHa KOHMYECKHMM IJIAMETacHTENeM M PYKOSTKOH
nepe3apspkaHusl, ee Ka3eHHAs 4acTh BHYTPU OalllHM MMEET JUIMHY BCEro
430 mm. Ona He cHaOXeHa CTAOMIIM3aTOPOM - MO MHEHMIO AHIJIMYaH,
00eBBIE MAIIMHBI MOT'YT BECTH PHLIETBHBII OTOHB TONBKO C OCTAHOBOK.

B Ooekommiekr, pa3MeIleHHbIM B OallHe MEXIy MecTaMH
KOMaHAMpa W HaBOJYMKA, BXOIAT YHHMTapHbIE NMAaTPOHBI HECKOIBKUX
TunoB. B kauectBe OpoHEOOIHOr0 MOHaYary MCIOIb30BAJICS CHApS C
oponenpobuBaemocthio 30 MM Ha gucranuuu 1000 m. B 1985 romy
obu1 mpunAT BeicTpen L14A2 Becom 822 1 u amuuHod 285,55 MM c
OpoHEeOOHHBIM MOAKAINOEPHBIM  TPACCHPYIOIIUM CHapA0M,
paspaborannbiM  «Poitan  OppHanc» U aMepuKaHCKoW — (upmoit
«PATEC». Ero macca 300 r, nawanpHas ckopoctb 1175 wm/c, Ha
naneHOCTH 70 1500 M oH poOuBaeT 40-MM CTaIbHYIO OPOHIO TIPH YT
BcTpeun A0 45°. [Tocne BrIIETa CHapsAAa U3 KaHala CTBOJIA €rO MOAJ0H
pacmazaerca Ha 4YeTbIpe CEKTopa, a NUpO(OpHBIA cocTaB B HOCKE
CHapsia TO3BOJsieT HaOmomaTh 3a momafgaHusMu. CydTanock, 4TO
TAKOW CHaps MO3BOJIUT «YOPPHOP» YCHEIHO OOPOTHCS C COBETCKOM
BMII-2. Macca Boictpena L5A2 ¢ OponebolineiM cHapsaoMm — 904,4 r.
Macca cHapsga 357,4 1, HavanbHas ckopoctb 1070 m/c. Beictpen
LI13Al ¢ OCKONIOYHBIM TpPacCHUPYIOIIUM CHapsiioM - COOTBETCTBEHHO
903,91, 356,91 1070 m/c.

VI. IlepeBenuTe NMCbMEHHO:

The British Army is in a state of crisis at the moment. Two recent
books on Iraq and Afghanistan have severely criticised its post-9/11
performance. Simon Akam’s The Changing of the Guard and Ben
Barry’s Blood, Metal and Dust provide different vastly different
perspectives of the two conflicts but reach the same conclusions. Both
regard the two conflicts as strategic defeats.
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The Army has been fighting a battle to renew itself, but it has
constantly changed its mind about where its priorities lie. It is now
clear that it must move away from counter-insurgency roles towards
countering renewed peer adversary threats. However, it has so far
failed to develop a compelling future plan. The Army’s Integrated
Review strategy is a train wreck. It was told that its previous
aspirations, to field two Strike Brigades and two Armoured infantry
Brigades were unaffordable. Consequently, the Warrior IFV
capability sustainment programme was cancelled and the fleet will be
retired by 2025. The Challenger 2 MBT fleet will be upgraded, but
only 148 tanks will be modernised out of 227. To a certain extent, the
Boxer MIV programme will offset the loss of Warrior, but if Army
wishes to conduct high intensity operations against peer adversaries in
northern Europe in winter it will need a fleet of medium tracked
platforms including an IF V.

The armies of France, Italy and Germany all possess a minimum
of 8 to 10 deployable brigades, with a large proportion being high-
end heavy armour formations. If Britain cannot field 5 or 6
deployable brigades with at least two heavy armour brigades, then
we really are in big trouble. The belief that heavy armour is
redundant needs to be challenged. Potential adversaries are investing
substantial resources to build larger MBT and IFV fleets. Britain
cannot be an effective coalition partner to our NATO allies without
rebuilding in this area. Though heavy tracked vehicles are difficult
to deploy and vulnerable to UAVs and loitering munitions, nothing
else can provide the mix of firepower, protection and mobility to
seize and hold contested territory.
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Lesson 11.

The Royal Navy Ships And Vessels Classification. Part 1

ACTIVE TERMS AND EXPRESSIONS

warship

destroyer
displacement

beam length
forecastle

punch

firepower

naval gun

high explosive shell
extended-range shell

Naval Gunfire Support

artillery bombardment
shore target

surface target
airborne target

shore battery

anti-air missile

naval task group

aerial threat

Mach
jet

close-in weapon

Gatling gun
frigate

General Purpose Machine

Gun
upper deck
gun crew
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0oeBoii KopaldiTb

3CMUHEI (9CKAOPEHHbLL MUHOHOCEY)
BOJIOM3MEIIICHHE

IiHA OanKu

0aK (Hocoeas uacmv cyoHa)
ymapHas CHia

OTHEBas MOIIb

KOpabenbHOe OpyIHe (apmuiiepust)
(dbyracHbIf CHapsII

OoerpuIiac yBeIHUEeHHOH TaTbHOCTH
MOJIEPKKa OTHEM KOpaOempHOi
apTHILICPUH

apTUILIEPUACKUI 00cTpen
Oeperoas Leb

Ha3eMHas [eJh

BO3IYIIHAS [ENb

Oartapest Oeperopoii 000POHBI
3€HUTHAS paKera

onepaTtuBHas rpynmna BMC

yrpo3a ¢ Bo3IyXa; CPEACTBO BO3IYITHOTO
HaTaICHUs

yncino Maxa

pEaKTUBHBIN IBUTATEIH
KopabelbHOe BOOPYKEHUE OIMKHETO
pamiyca neldCTBHS

MyIIeYHas yCTaHOBKa TUNa ["aTiiHT
(bperat (cmopoarcesoii kopabiv)

YHUBEPCAJIbHBINA MyJeMeT

BEpXHsA naryda
OpYIUUHBIA pacyeT



multi-mission warship
acoustically quiet hull
unmanned vehicle
helicopter hangar
flight deck

aircraft carrier

mine hunter

Mine Counter Measure
Vessel

glass-reinforced plastic hull

Mine Disposal System

underwater explosive
fibre optic cable
parent ship
reversible motor

sonar

seabed

clearance diving team
humanitarian aid
manoeuvrability
modular design
cruising speed (velocity)
knot

gas-turbine power plant
diesel engine
air-defense missile
torpedo launching tube
acoustic guidance
antisubmarine missile
missile launcher
multi-mission
multi-purpose
multi-task

MHOTOIIEIeBOI 00eBOl KOopadih
MAJIOITYMHBIH KOPITYC
OeCTHMIIOTHEIH ammapar
BEPTOJICTHBIN aHTap

MOJIETHAS MaTyoa

aBHAHOCEII

MUWHHBIN TPaJbIIUK

KOPaOJIb TPOTHBOMUHHON 00OPOHBI
(MCMV)

KOPITYC U3 CTEKIOILUIACTHKA
cucTeMa 00HAPYKEHUS U 00€3BPSKIUBAHHUS
MUH

MOpCKasl MHHA

OITTOBOJIOKOHHBIH Kabelhb
mIaBy4Jas 6aza

PEBEPCHUBHBIN ABUTATEINH
THIIPOJIOKATOP; THAPOIOKAIIMOHHAS
CTaHIUS

MOpPCKOE JTHO

BOJIOJTIa3HBIA OTPsI] Pa3MHHUPOBAHUS
TYMaHHTapHAsI TOMOIIb
MaHEBPEHHOCTD

MOJYJbHAST KOHCTPYKITHSI
Kpelicepckasi CKOpOCTh

y3el (eOUHUIA U3MEPEHHUST CKOPOCTH )
ra30TypOMHHBINA IBUTATEIH
IIM3ETHHBIA JBUTATEIh

pakera [IBO

TOPHEAHBIN TyCKOBOII anmapat
aKyCTHYECKOE HaBEICHHE
MIPOTUBOJIOAOYHAS paKeTa
pakeTHas IMyCKOBasi yCTAHOBKA

MHOT'OIIEJIEBOU
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INTRODUCTORY EXERCISES

I. ITonGepuTe 3KBUBAJIEHTHI CJIOBOCOYETAHMIA:

1) to provide humanitarian aid

a) IPOPBIBATH BHCHIHCC KOJIBIO

2) to provide all-round
defence

b) mpuMeHsTh IPOTUB HA3EMHBIX U
BO3AYIIHBIX LeNeH

3) to enter service

C) OXPAaHATh BaXXHBIC MOPCKUC
TOPIrOBBIC ITYTU

4) to provide high
manoeuvrability

d) moctynaTth Ha BOOpYyXEHUE

5) to penetrate outer ring of
defence

) obecrieunBaTh KPyroByo 000poHy

6) to deal with wide variety of
missions

f) OKa3bIBATb T'YMAHUTAPHYIO TIOMOLIb

7) to safeguard vital maritime

g) CKpbIBATh IMPUCYTCTBHUC

trade routes MacKHpPOBATh
8) to use against surface and | h) obecieunBaTh BBICOKYIO
airborne targets MaHEBPEHHOCTh

9) to meet the demands of
maritime environment

1) COOTBETCTBOBATH TPEOOBAHHIM
00eBoil 00CTAaHOBKM HPH BEACHUN
JEICTBUN B MOpE

10) to conceal the presence

j) BBITIONHATH IIUPOKHUH CIEKTP
00€eBbIX 33734

II. O0bsicHuTEe HA AHTVIMHCKOM SI3bIKE 3HAYEHHE CJIO0BOCOYECTAHHSA
«flexible mission bay», naiite HeCKOJBKO BapHAHTOB IepeBOJA.
CocraBbTe NpeAToKeHns] HA 000UX A3bIKaX.

TEXT

Ships and Vessels of the Royal Navy (Part I)

Destroyers (x6)
Destroyers are part of the backbone of the Royal Navy, committed
around the world 365 days a year hunting pirates, drug runners or
submarines, defending the Fleet from air attack, and providing
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humanitarian aid after natural disasters. The UK’s 6 Type 45 destroyers
are advanced warships. Their mission is to shield the Fleet from air
attack using Sea Viper missile which can knock targets out of the sky
up to 70 miles away. They have a displacement of 8000 tonnes, length
of 152 metres, and a beam length of 21.2 metres. Destroyers are armed
with the MKS8 gun, a 4.5in main gun; found on the forecastle, it is the
most obvious provider of punch and firepower. The gun can fire up to
two dozen high explosive shells, per minute, weighing more than 40kg,
at targets more than a dozen miles away — and nearly 18 miles if special
extended-range shells are used. The main purpose of the gun is Naval
Gunfire Support — artillery bombardment of shore targets. In this role
the gun is capable of firing the equivalent of a six-gun shore battery.
The sophisticated multi-function Sampson radar is an essential part of
the Type 45°s air defence system.

The Sea Viper anti-air missile provides all-round defence — not just
for the destroyer but for an entire naval task group — against all aerial
threats up to 70 miles away. It races towards its target at speeds in
excess of Mach Four (over 3,000 mph) using a series of tiny jets to
manoeuvre. The Phalanx close-in weapon is a deadly last line of
defence. Capable of engaging targets around one mile away, it is a
radar-controlled Gatling gun which fires 20mm shells, spewing out
3,000 rounds a minute. It is designed to engage incoming enemy
aircraft and missiles if they penetrated a ship or task group’s outer ring
of defences such as Sea Viper or Sea Dart.
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Frigates (x13)

The Type 23 Frigates were originally designed to deal with the Cold
War submarine threat, but have proven their versatility by dealing with
a wide variety of missions. The Type 23, or Duke-class, frigates are the
core of the frontline Fleet. They can be typically found east of Suez,
safeguarding Britain’s vital maritime trade routes or Britain’s interests
in the South Atlantic. They have a range of 7800 nautical miles, with a
top speed of 28 knots. Its main weapon, as for destroyers, is the MKS8
gun. Frigates also carry small-calibre guns such as the SA80, General
Purpose Machine Gun and 9mm guns for use against both surface and
airborne targets. Unlike the majority of the ships weapons systems,
these guns are not radar and computer controlled, but aimed and fired
by the upper deck gun crews.

The Type 26 Global Combat Ship is a 21st Century warship that will
replace the Type 23 frigate as the workhorse of the Fleet, undertaking
the Royal Navy’s three core roles — warfighting, maritime security and
international engagement — on the world stage. The Royal Navy is at
the advanced stages of designing a new warship which will be a multi-
mission warship designed for joint and multinational operations across
the full spectrum of warfare, including complex combat operations,
counter piracy, and humanitarian and disaster relief. It will be capable
of operating independently for significant periods, or as part of a task
group. The vision is that the planned 13 Type 26 ships will be delivered
in both anti-submarine warfare and general purpose variants, sharing a
common acoustically quiet hull to shield it from detection by
submarines. Entering service as soon as possible after 2020, the Type
26 will be in service until at least 2059, and is being designed to be
supported and upgraded as new technology becomes available, so that it
will meet the demands of the maritime environment throughout its life.
The ships will be equipped with some of the most modern and effective
weapons systems available today, including Sea Ceptor missile system
and 997 radar, which will be fitted in Type 23 frigates before being
moved across to the Type 26. The one key area which makes the global
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combat ship stand apart from other warships is its adaptability. The
Type 26 will adapt to operations, allowing equipment and crew to flex
to meet changing tasks. At the centre of this concept is the flexible
mission bay located forward of the helicopter hangar, which can house
and deploy additional boats, unmanned vehicles (aerial, surface or
underwater) or up to ten containers for humanitarian aid. The design
also incorporates a five-inch medium calibre gun and a flight deck that
can operate aircraft up to Chinook helicopters.

Aircraft Carriers (x0)

The Royal Navy currently has no operational aircraft carriers, the
last of the Invincible-class carriers being decommissioned in 2014 to be
replaced by two Queen Elizabeth-class aircraft carriers, which will be
the biggest and most powerful warships ever constructed for the Royal
Navy. HMS Queen Elizabeth is the first of class and was named in
2014, will be commissioned in 2017 and become fully operational in
2020. Both ships will be versatile enough to be used for operations
ranging from supporting war efforts to providing humanitarian aid and
disaster relief.

Mine Hunters (x15)

Britain’s seven Sandown-class MCMVs (Mine Counter Measure
Vessels) have glass-reinforced plastic hulls to conceal their presence
from the threat of sea-mines. These ships clear the way of mines to
allow safe passage for larger forces, swiftly detecting and destroying
any hidden dangers. The Seafox Mine Disposal System is the remotely
operated submersible used to identify the threat of underwater
explosives via fibre optic cables from the parent ship. Once a mine has
been found the unit is guided to the target and will detonate a shape
charge. Four independent reversible motors provide high
manoeuvrability, allowing for exact placement prior to detonation. It
has a single mounting carrying an Oerlikon 30mm gun. The Royal
Navy’s eight Hunt-class MCMVs use high definition sonar to hunt the
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world’s seabeds for mines and lost explosives which are then destroyed
by the Hunt-class ship’s own clearance diving teams or the Seafox
Mine Disposal System. Like the Sandown-class MCMVs, it also has a
single mounting carrying an Oerlikon 30mm gun.

III. OTBeTBTE HA BONPOCHI:

1. What are the main tasks of the Royal Navy destroyers?

2. What weapons is Type 45 destroyer armed with?

3. What was the initial task of Type 23 frigates?

4. What are the essential characteristics of Type 23 frigate including
its armament?

5. What are the advantages of Type 26 Global Combat Ship? Tell
about its features.

6. Which aircraft carriers of the Royal Navy do you know?

7. What classes of MCMVs does the Royal Navy operate? What is
the difference?

8. What is the destination of MCMVs?

IV. lloaroroBbTe Nepeckas TEKCTAa HA PYCCKOM fI3bIKe.
V. IlepeBenuTe HA CJIYX B OBICTPOM TeMIle:

BonousMernieHne; to conceal the presence; mopckas muna; flight
deck; aBmanocen; MCMV; to provide high manoeuvrability;
ManomyMHbIi kopryc; Naval Gunfire Support; cuctema oOHapyKeHHS
n obe3BpexxuBanus MuH; high explosive shell; 6eperosas nens; to enter
service; seabed; oXpaHATh Ba)KHbIE MOPCKME TOProBble MyTH; multi-
mission warship; OecnimnoTHblid anmapat; naval task group; miaBydas
0a3a underwater explosive; 3eHUTHas pakera.

VI. IlepeBennTe NMCbMEHHO:

[locnenuue romst MunucrepctBo OOoponsl Benukobpuranuu
CEphE3HO 3aJyMaJloOCh O MOAEPHHU3ALMH KaK apMHM B LIEIOM, Tak H
¢oTa B 4aCTHOCTH. DTOMY CBHJCTEIbCTBYIOT HEMallble CyOCHINH Ha
pa3BHUTHE BOOPY>KEHHBIX CHJI M1 BOCHHOH HAYKH.
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[Iporpamma mo co3mpanuro kopaobueit Oymymiero cymectsyer ¢ 1998
roja, HO B aKkTUBHYIO cBolo (asy ona Bomwuia ¢ 2010 roma, koraa
komnanuss BAE-Systems Bbemrpama 4x JeTHUH KOHTPakT Ha
pa3paboTky (peratoB «ruma 26». B COOTBETCTBUU C yTBEPKICHHOI
MporpaMMoil BOGHHbIE (peraTtsl HOBOTO «THIIA 26» IOJIKHBI OBITh
rotoBsl K 2021 romy u HauaTh K cepeauHe 2030X TIT. 3aMEHATh
HBIHEIIHUE MOJEIH «THII 22» U «THUII 23». YKe celuac HaJ HOBLIMU
Kopabmsimu pabotatoT mopsinka 80 rpynn BOEHHBIX M TI'PaKIaHCKUX
WH)XEHEPOB, W  YHCIO MPUBICYCHHBIX  CIIEHUAINCTOB  Oymer
YBEIHNYUBATHCS.

W3navanbHBIA TPOEKT KOpadisi mpeamnonaral Co3AaHue CyqHa
BojonsMemenueM 6850 TOHH, MIHMHOM 141 MeTp W CTOMMOCTBIO
nopsinka 500 mummmonoB ¢ynroB. 30 HOs0ps 2010 roma xoMmaHHS
BAE oObsiBHsIa 0 TOM, YTO OBUIM HPOM3BEICHBI DSl YIy4IICHHH B
MPOEKTE, YTO MO3BOJIWIO CHU3UTH CTOMMOCTBH INPOU3BOACTBA OJHOTO
kopabnst o 250-300 MWITMOHOB M YAYYLIMTH HEKOTOpBIE
XapaKTepUCTUKU Oyayliero Kopaois, 0 KOTOPHIX ObLIO OOBSBIEHO B
Mmae 2011 roga. Ilo HoBoMy npoekTy Oynymmii ¢perat OyneT ATHHHOMU
148 wmetpoB, BomomsmenieHneM 5400 ToHH W OymeT TOCTPOEH IO
npuHIuny MonyiabHoctd. Ilupuna Oyxmymero cymHa COCTaBUT
18 MeTpoB, a MakcHUManbHas Kpeicepckas ckopocTb 24 y3ma. s
CHIKEHUs1 oOmeil croummoctu kopabms BAE-Systems mnpemmoxuia
3aMEHHMThH Ta30TypOMHHBIC JABUTATENN Ha Oolee HU3KHE MO CTOMMOCTHU
nu3enbHble. OIHAKO, 3TO CHU3UT MAKCUMAJIBHYIO CKOPOCTh KOpaliisi Ha
2-3 yzna.

Ha Oynymmue ¢peraTtsl npeamnonaraercs ycTaHaBJIMBaTh HOBEHIIHE
CHUCTEMBI pa3BeAkHM W BoopykeHus. Hampumep, 3D ckaHepsl
«Aptmzan» (Artisan), «Conap 2087» ¥ pakeTsl MPOTHBOBO3IYIITHON
000poHBI «Mopckue mepexBaTunkm» (Sea Ceptor CAMM), koTtopsie
CIIOCOOHBI TOpaXkaTh LeNU Ha aucTtaHnusax ot 1 mo 25 kM. Tak ke, kak
W HbIHEIIHUE THUIbI (peratoB, HOBbIe Kopaliu OyoyT BOOpPY:KEHBI
TOPIEAHBIM IYCKOBBIM aIlIapaToM ¢ JIETKUMH TOpIEAaMHd ¢
aKyCTUYECKMM HABEIECHHUEM WM TOPIEAAMH HOBOTO MOKOJeHHs. Tak
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JKe, MpeAnoyaraercs, 4ro 3TH Kopalin OyIyT BOOPYKEHBI ABYMS
CHCTEMaMH [UIs 3alycKa NpPOTHBOJONOYHBIX paker «[apmyH»
(Harpoon). Opnako, mo omybnaukoBaHHoMy B 2012 romy amzaiiHy
HOBBIX KopabOjell MOXHO MPEANONOXKHTb, YTO Ha HUX MOTLYT OBITh
YCTQHOBJICHBl ~ HOBBIE  MHOTroOLeleBble  (IPOTUBOJIOAOYHBIE U
MPOTHBOBO3AYIIHbIC) KpbUIAThle pakerbl, Hanpumep, «llepceii»
(CVS401 Perseus). Tak e, IyCKOBbIE YCTaHOBKHM MOTYT OBITh
3apspKeHbl KpbutaThiMu paketamu «TomaraBk» (Tomahawk). Crout
OTMETUTh, YTO MPH BCEM ATOM (perar 3Toro Tuma OyneT UMeTh Ha
cBoeM OopTy 1 Beproner Tuna «Peick» nnn «Mepauny».

VII. Ucnonb3ysi HUKENPUBEAECHHYI0 CXeMy cAeJaiiTe JOKJIAad Ha
AHIVIMICKOM sf3bIKe Ha TeMy «BoopykeHue M TexHHYecKoe
ocHamienne pperara Tun-45 BMC Beankoopuranum».

S1850M long rance
search radar

Lynx HA S p
helicopter :

Sampson multi-function radar

WLE mizzile =ilo

) 45" ME.S Mod 1 gun
Large flight deck

and hanger

Phalar: 18 Chvs

Space provision for
Harpoon launchers

90



Lesson 12.

The Royal Navy Ships And Vessels Classification.

Part 2

ACTIVE TERMS AND EXPRESSIONS

Royal Marines

Landing Platform Dock (LPD)
Landing Platform Helicopter
Ship

amphibious assault ship

helicopter carrier
assault helicopter
two-spot flight deck
floodable well dock
utility landing craft
hanger

all-terrain tracked vehicle

close-in weapon system

supersonic missile
seven-barrel Gatling gun
Royal Air Force (RAF)
air group

patrol vessel

Fast Inshore Patrol Craft
Patrol Boat Squadron
crew

University Royal Naval Units
(URNU)

nuclear fleet

single mounting

support ship

survey ship

ice patrol ship

Mopckas iexota BMC BenukoOpuranuu
JICCAaHTHBINA Kopabib-1oK (JIK]I)
JICCAaHTHBIA BEPTOJICTOHOCHBIH KOpalIb-
nox (JIBKJT)

VHHUBEPCAIBHBIN I€CAaHTHEIN KOpaOib
(YIK)

BEPTOJIETOHOCEI]

YIapHBIA BEPTOIET

IBYXMECTHAs IOJIeTHAs rmairyba
3aTorurIeMast JoK-KaMmepa

JICCAHTHBIN KaTep (Oaprka)

MTOJJBECHOE YCTPOUCTBO

T'YCEHUYHASI MAIIMHA ITOBHIIICHHOM
MPOXOIUMOCTH

cucTeMa OpYKHUS OJMMKHETO NEHCTBUS
(xopabis)

CBEPX3BYKOBas paKeTa
CEeMHUCTBONBHBIN myneMeT [ aTiamara
BBC Benukobpurannu
(kopabenbHast) aBHarpyImna
CTOPOXKEBOH KOpadItb

KaTep MPUOPEKHOr0 MATPYIUPOBAHUS
0TS MATPYIHHBIX KaTEPOB

SKHTIAX KOpaldiis (KOMaH/a)

yueOHbIi BoeHHEIH eHTp BMC Ha 6aze
rpaxxaaHckux BY3oB

ATOMHBIN (IIOT

OJITHOYHAS OPYIMIfHAS YCTAaHOBKA
BCIIOMOTaTENBFHBIN KOPaOIh
THIpOrpadUIECKOE CYTHO

KOpaOJIb JTe0BOH pa3BeaKu
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hull mounted multi-beam
echo sounder

survey motor boat (SMB)
ramped work boat
rigid inflatable boat (RIB)

azimuth thruster

swivelling pod

ocean survey vessel

High Resolution Multi Beam
Sonar System (HRMBSS)
swathe

Hydrographic Office

coastal survey ship

sidescan sonar

sensors

anti-submarine torpedo

acoustic proximity fuse

cruise missile

Tomahawk Land Attack
Missile

attack submarine

nuclear deterrent force
nuclear missile submarine
steam powered

operational flexibility
covert surveillance

range

endurance

accommodation

crew

combat management system
(CMS)

shared infrastructure operating
system
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KOPITYCHBI MHOTOTyY€BOM

9X0JIOT (MOHTHPYEMBIH B KOpITyCe
KOpaoJIs)

MIPOMEPHBI KaTep

paboyast JToIKa C armapesbio
KECTKO-KOpIYCHas HaJlyBHas JIOAKa
a3MMyTaJbHOE MOJPY/IUBAIOIIEe
YCTPOUCTBO

MIOBOPOTHAs pyJieBasi KOJIOHKa
OKeaHOTrpapUIeCcKoe CyTHO
MHOTOJIY4€BOM THAPOIOKATOP
BBICOKOT'O pa3pelieHus

3]1. IUUPOKOIIOJIOCHBIN
I'maporpadudaeckoe ymnpasneane BMC
MpUOPEKHOE THIPOTpahUIECKOe CYIAHO
THAPOJIOKAaTOp OOKOBOT0O 0030pa

311. PaJHOdJICKTPOHHOE 000pYIOBaHHE
MIPOTUBOJIOAOYHAS TOpIena
AKyCTHYECKHIl HEKOHTAKTHBIN
B3phIBaTEIh

KpbLaTas paKera

paketa «TomaraBk» A MOpaXKeHUs
Ha3eMHBIX Lieen

yaapHast MOJIBOIHAS JIO/IKA

CHJIBI SIIEPHOTO CAEPKUBAHUS
aToMHas moaBoHast goaka (ATLT)
Ha MapoBO# TATE

THOKOCTh TPUMECHEHUS

CKPBITHOE HAaOIIOICHNE

JaJIbHOCTh X0J1a

ABTOHOMHOCTB KOPaOIIst
pa3MmelleHue

SKHTIAX KOpaodis

crcreMma 60eBoro yYHpaBJICHUSA

CCTEBaA OIepanrOHHasd CUCTEMA



INTRODUCTORY EXERCISES

I. ITonGepuTe IKBUBAJICHTHI CJIOBOCOYETAHMIA:

1) disaster relief operations

a) MopaxaTh ITOIBOIHBIC JTOJKU 1
KOpaOJH MPOTUBHUKA Ha
TIOBEPXHOCTH

2) to deliver commitments

b) ckpbITHOE HAbIIOACHHE

3) global reach

C) 3aXOIUTh B HHOCTPAHHbBIE MOPCKUE
MOPTHI

4) operational flexibility

d) ocymiecTBIIATh yIpaBjiIeHUE MO
IPOBOJIAM

5) to carry out inshore survey
work

¢) THOKOCTb IPUMEHEHUS

6) to make visits to overseas
ports

f) obHapyxuBaTh KOpadIb Ha
paccrosHun 6omnee S0 MUITH

7) to blast enemy submarines
or ships out of the water

g) yCTpaHEeHHUE MOCIECTBII
CTUXUMHBIX OeICTBUNA

8) to guide by wires

h) BecTu rccienoBaTeabCKIE paOOTHI
B IPUOPEKHOHN 30HE

9) covert surveillance

1) BBITIONTHSATH 00SI3aTEITLCTBA

10) to hear vessels over 50
miles away

j) cTpaTerus rao0aIbHOTO
MPHUCYTCTBHS

II. Haiinute B TeKkcTe M IepeBeANTe CJIOBOCOYeTaHHe «Antarctic
Treaty». Haligute wuHGOpMALWI0O 0 JAHHOM COIJIAIICHHH H
caesaiiTe KPaTKU TOK/Ia] HA AHTJIMICKOM SI3BbIKE.

III. HajiguTte B TeKCTe AHIJIMICKHE IKBHBAJIEHTHI TEPMHHOB U
CJIOBOCOYETAHUIA:

BBIIIOJIHATH MCXKAYHAPOIHBIC 00s3aTenbCTBA oo OXpaHC
OKp}I)KaIOH_Ieﬁ CpcabI; 005 CAUHATL COBPCMCHHOC DPAJAUOIJICKTPOHHOC
060py,HOBaHI/Ie, BOOPYXXCHHUC U IICPCAOBBIC MPUHOUIIBI KOMIIOHOBKH,
nepeaaBaTtb IO 06p aTHOM CBS3H I/1306p AXKCHUA C IIO0JIA 605[;
nepeHasHa4aTb Ociab B IIOJICTC; CITOCOOHBIH ,Z[eﬁCTB OBaThb
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CaMOCTOATECIIBHO, C BBICOKOH TOYHOCTBIO nopaxaTb HA3CMHBIC IICIIH,
HaxoasAmuyecs Ha yAaJICHUU OT 6epera; pa3BCaKa B HpI/I6pe)KHOﬁ 30HE;
OOJIBIIONH KOMILIEKT CrIenuaJbHOro 060py,HOBaHI/I$I; opakaTtb LCJIb Ha
pacCTOAHUN TIOJIYyTOpAa KHUIIOMCTPOB, cOMMmKaThCA ¢ LCIbIO  IIPpU
oMoy BCTPOCHHOI'O T'MAPOJIOKATOpPA; BBICICKUBATL U YHHUYTOXATH
ATOMHBIC ITOJABOJHBIC JTOAKHW M HAABOAHBIC Kopa6m/1 MMPOTUBHUKA.

TEXT
Ships and Vessels of the Royal Navy (Part II)

Assault Ships (x3)

The single role of the Royal Navy’s two Landing Platform Dock
ships is to transport Royal Marines ashore by air and by sea, with boats
from the landing dock in the belly of the ship and by assault helicopter
from the two-spot flight deck. LPDs can carry 256 troops, with their
vehicles and combat supplies, and this can be swollen up to 405 troops.
The vehicle deck has a capacity for up to 6 Challenger tanks or around
30 armoured all-terrain tracked vehicles. There is a floodable well dock
able to take 4 utility landing craft. These vessels do not have a hanger
but have equipment needed to support aircraft operations. The
Goalkeeper close-in weapon system destroys supersonic missiles and
aircraft which have evaded the outer layers of a ship’s defences.
Goalkeeper is a seven-barrel 30mm Gatling gun spewing 4,200 rounds
per minute (70 rounds per second). It can track up to 15 targets at the
same time, deciding which ones are the most dangerous before
engaging them at ranges up to 1,500 metres.

The Royal Navy’s one Landing Platform Helicopter Ship can carry
12 Sea King and 6 Lynx helicopters. The dedicated helicopter carrier
and amphibious assault ship is designed to deliver troops to the centre
of the action. RAF Chinook helicopters are normally carried as an
integral part of the ship’s air group. The Landing Platform Helicopter
dock is designed to deliver troops to the centre of the action by
helicopter or by landing craft. It is armed with the same weaponry as
the Landing Platform Dock ships.
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Patrol Vessels (x20)

Fourteen Archer-class P2000 Fast Inshore Patrol Craft form the First
Patrol Boat Squadron. Their primary role is to support University Royal
Naval Units (URNU) but they also contribute to a wide range of Fleet
tasking, including safeguarding Britain’s nuclear fleet. They have a
single mounting carrying an Oerlikon 30mm gun and a simple hand-
operated mounting carrying a single Oerlikon KAA200 automatic
cannon, which can fire 1000 rounds a minute and has a range of 2000m.

Four River-class patrol ships with a crew of 45 can be used for
anything from fire-fighting to disaster relief operations. They are armed
with the same guns as the Archer-class patrol boats.

The two Scimitar-class fast patrol boats of the Royal Navy’s Gibraltar
Squadron, with a crew of 5 and a top speed of 32 knots, watch over
Gibraltar’s shores and support ships in the Strait of Gibraltar. They are
armed with the same guns as the Archer-class and River-class patrol boats.

Survey Ships (x5)

The Royal Navy has an ice patrol ship, HMS Protector, which is
deployed on operations for 330 days a year. The ship is capable of
positioning to pinpoint accuracy in winds of up to 80 knots and is fitted
with an impressive array of specialist equipment including a hull
mounted multi-beam echo sounder; a state-of-the-art survey motor boat
(SMB); an 8.5m ramped Work Boat; seven high-speed rigid inflatable
and inflatable boats; three quad bikes and trailers and a Land Rover and
two trailers. She helps to deliver the UK’s commitments under the
Antarctic Treaty, support science programmes and ensure that
expeditions and vessels are meeting their international environmental
obligations. The Ice Patrol Ship is a symbol of the Royal Navy’s global
reach, operational flexibility and the Service’s ability to sustain
operations wherever and whenever that presence is required.

The Royal Navy has two Echo-class survey ships designed to carry
out a wide range of survey work, including support to submarine and
amphibious operations. They each have a survey motor boat capable of
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operating independently, supporting a small group of surveyors who
can live and work ashore to carry out surveys. They are the first Royal
Navy ships to use azimuth thrusters, where the propellers are part of a
swivelling pod, allowing for precise manouevring.

HMS Scott is the Royal Navy’s only ocean survey vessel. Scott has
been specially designed to carry the modern High Resolution Multi
Beam Sonar System (HRMBSS). This swathe echo sounder is capable
of collecting depth information over a strip of the sea bed several
kilometres wide and gives Scott the capability of surveying 150km? of
ocean floor every hour. All the processing of the data is conducted and
checked onboard with the final product rendered to the UK
Hydrographic Office in Taunton.

HMS Gleaner is a coastal survey ship and the Royal Navy’s smallest
commissioned vessel. The survey motor launch is an advanced survey vessel,
using multi beam and sidescan sonar to collect data on the nature of the sea
bed and the depth of water. She was designed to carry out inshore survey
work along the South Coast of England, but has since carried out surveys
around the coast of the UK, as well as making visits to overseas ports.

Submarines (x10)

The Royal Navy has two Astute-class attack submarines which are
the largest, most advanced and most powerful attack submarines ever
operated by the Royal Navy, combining world leading sensors, design
and weaponry in a versatile vessel. Both are armed with the Spearfish
anti-submarine torpedo, a heavyweight torpedo that weighs nearly two
tonnes and is capable of blasting enemy submarines or ships out of the
water. At full speed, Spearfish can attack at target up to 14 miles away.
At low speed, that increases to more than 30 miles. It is guided either
by a copper wire or closes on to its target using its inbuilt sonar,
delivering a 660lb explosive charge which detonates either when it
strikes the hull of an enemy submarine, or via an acoustic proximity
fuse underneath the target. They are also equipped with the Tomahawk
IV — known in the Royal Navy as TLAM (Tomahawk Land Attack
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Cruise Missile) — that allows submarines to strike at ground targets
hundreds of miles inland with pinpoint accuracy. It can be directed at a
new target in mid-flight, and can also beam back images of the
battlefield to its mother submarine.

The Royal Navy’s four Trafalgar-class attack submarines were
designed for the Cold War, but have been adapted to the demands of the
21st century. The primary role was to hunt out and destroy enemy nuclear
missile submarines as well as surface ships; over the decades they have
been kitted out to perform other roles including covert surveillance and
inshore reconnaissance of installations and landing beaches. Fitted with
advanced sonar, the system is so sensitive they can hear vessels over 50
miles away. They are armed as for the Astute-class submarines.

The four Vanguard-class submarines form the UK’s strategic
nuclear deterrent force. Each of the four boats is armed with Trident 2
D5 nuclear missiles. Like all submarines the Vanguard Class are steam
powered, their reactors converting water into steam to drive the engines
and generate electricity. The Trident nuclear missile is Britain’s
ultimate deterrent and weapon. The Trident can be fired at targets up to
7,000 miles away, ejected by high-pressure gas before the rockets fire
when the missile reaches the surface. At its fastest it will travel at over
13,000 miles an hour. Each missile has the ability to deliver eight
warheads against a dozen different targets. The submarines are also
armed with the Spearfish torpedo.

IV. OTBeTbTE HA BONIPOCHI:

1. What are the Royal Navy assault ships designed for?

2. What is the difference between helicopter carrier and Landing
Platform Helicopter Ship?

3. What combat means do the Royal Navy assault ships have?

4. Which types of patrol vessels do you know?

5. Which tasks can be assigned to patrol vessels?

6. What are the Royal Navy survey ships used for?

7. Which types of survey ships do you know? Which missions and
characteristics do they have?
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8. How are the Royal Navy submarines classified? Tell about their
equipment and weaponry.

9. Which qualities do determine a paramount position occupied by
submarines in the Royal Navy?

10. What types of Royal Navy ships and vessels do you know? Give
the classification with general characteristics.

V. UcnoJab3ys cxemy, HOATOTOBbTE JAOKJIA HA AHIJIMHCKOM SI3bIKE
Ha TeMy «TakTHMKO-TeXHHMYeCKHe XAPAKTePUCTUKU U oO0lee
YCTPOMCTBO cTOPO:KeBOro kopadass BMC BenukoOpuranum».

Two Pacific 24 RIBs

®

Medical facilities

Large stores

CMS1
combat system

30mm main gun

Range: Over 5,000 nautical miles
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VI. IlepeBennTe HA CJIyX B OBICTPOM TeMmIle:

YHHBEpCAIbHBIN JecaHTHbIM Kopabib; helicopter carrier; necanTHBIN
karep; Landing Platform Dock; 3atonnsemas mok-kamepa; air group;
Katep nmpudpexxHoro natpynauposanusi; University Royal Naval Units;
cTopokeBoi kopabib; nuclear fleet; runporpaduueckoe cymHo; ramped
work boat; akycTHuecknii HEKOHTaKTHBIN B3pBIBATENb; Ocean survey
vessel; ymapHas momBomHas jozaka; nuclear missile submarine; cuib
saepHoro caep>kuBanus; global reach; ruOkocts npumenenns; disaster
relief operations; BBIIONHATH 00s3aTeNbCTBA; covert surveillance;
pasBenka B mpuOpexxHOW 30HE; coastal survey ship; omuHOUHas
OpyAuiiHas yCTaHOBKa.
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Lesson 13.

Submarine Of The Royal Navy

ACTIVE TERMS AND EXPRESSIONS

Submarine Service
nuclear-powered submarine
surface ship

ballistic missile submarine

antisubmarine rocket weapon
system
fleet submarine

anti-submarine warfare

anti-surface warfare
cruise missile

attack vessel (submarine)
hunter-killer vessel
bomber 'fleet’

pennant number

hull number

nuclear deterrent

missile system

nuclear warhead
Strategic Defence and
Security Review

reactor

land-attack missile
nuclear-powered
submersion

surfacing

main ballast tanks (MBT)

depth control tanks (DCT)
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TTOJBOAHBIN (hIIOT; TOABOIHBIC CHIIBI
aToMHas moaBoHast goaka (ATLT)
HAJBOIHBINA KOpaOIh

MTOJIBOTHAS JIOJIKA aTOMHAS C paKeTaMH
oammuctnueckumu ([1JIAPB); pakeTHbIi
MTOJJBOAHBINA KpeHcep CTPaTerHIecKOro
HazHayenus (PIIKCH)
MPOTUBOJOAOYHBIA PAKETHBIA KOMILIEKC
(ILTPK)

ACKaJlpeHHAas MOABOIHAS JIOAKA
npotuBoiogouHas odbopona (I1J10);
0opbOa ¢ TOBOTHBIMH JIOAKAMH
0opbOa ¢ HaJABOAHBIMHU KOPAOISIMH
KpBLIaTas pakera

yIapHBIA KOpaOIib (TIOIBOIHAS JIOIKA)
Kopabis [1J1I0

SIIEPHBIH (IIoT

HOMEp BBHIMIIENIA

3aBOJICKOH HOMEpP KOpaodis

CPEICTBO SIEPHOTO YCTPaIICHHSI
PaKeTHBIH KOMILIEKC

simepHast 0OeroIoBKa

«O030p cTpaTternyeckoil 00OPOHEI U
0€30ImacHOCTI

CHIIOBAs YCTaHOBKA

pakeTa IS HOpaXXCHUST Ha3eMHBIX IIeTeH
ATOMHBII; C SICPHBIM PEaKTOPOM
MOTpyKEHUE

BCILTBITHE

nucTepHsI TaBHoro 6amracta (L[I'B)
[UCTEPHBI BCIIOMOTATEILHOT0 OajacTa

(LIBB)



pressure (inner) hull
light (external) hull
twin-hull design

interhull space

sail

forward; fore

rear; aft; bow
foreplanes

tailplanes

forward trim tank
rear trim tank
compartment; room
block design

crew compartment
torpedo compartment
missile compartment
turbine room

control room

battle station
general ship system

combat management system

electronic warfare systems
diving system

life support systems

diesel generator set
electrical converter group

battery room

hydraulic system (installation)

pumping equipment
refrigerating system
high-pressure system
missile tube (bay)
mast-hoisting gear

MIPOYHBINA (BHYTPEHHU) KOPITYC
JIErKu# (BHENIHUI) KOPITYC
IBYXKOpITyCHAs cXeMa
MEXKOPITYCHOE (MEXITyO0pTHOE)
MIPOCTPAHCTBO

orpakIeHne pyoKu

HOCOBAs 9aCTh KOpaOIIst
KOpMOBasi 9acTh KopaoIrs
HOCOBEIE PYITH

KOPMOBEIC PYITH

HocoBas nuddepeHTHAs IECTEpHA
KopMoBas U depeHTHas TUCTEepHA
OTCEK; BEITOPOJIKA

KOMITOHOBKA OJIOYHBIM METOAOM
JKUJION OTCEK

TOPIIEIHBIA OTCEK

PaKeTHBIN OTCEK

TypOUHHBIA OTCEK

[EHTPATHHBIHA TOCT

00eBoif TOCT

obmexopabenpHast cucTemMa

ABTOMATU3UPOBaHHAA CUCTEMA 6oeBoro

ynpasienus (ACBY)
obopynoBanune POB
CHCTEMA BCILIBITHS-TIOTPYKEHHUS

CHCTEMa JKM3HE00eCTIEUEH S MOABOIHOM

JIOJIKU
JT3Eb-TeHEPaTop
AIIEKTPUYECKHUH Tpeodpa3oBaTelb
aKKyMYJISITOPHBIH OTCeK; rpymmna
aKKyMYJISITOPHBIX Oatapeit
TUIpaBIMYECKas CUCTEMA
HACOCHOE 000PYIOBaHHE
XOJIOIMITEHOE 000pyIOBaHHE

CHUCTEMA BO3ayXa BBICOKOT'O JaBJICHUS

PaKETHasA maxTa
IOABEMHO-MA4YTOBOC YCTpOfICTBO



steam generating system
steering room

hydraulic steering gear
shock absorber assembly
anti-sonar coating
operational depth

ship damage control

watertightness
flow

solid-fuel missile
stage

three-stage
electric torpedo
superstructure; island
launcher

launch tube
launching system
non-penetrating

MAPOIPON3BOAAIIAS YCTAHOBKA
PYMIIETBHOE OTACICHUE
TUPABINYECKUAN PYJIEBOW MPUBOT
aMOPTH3AIMOHHBIN OJOK
MPOTUBOTHIPOAKYCTHIECKOE TTOKPHITHE
pabouas TIyOHHA TOTPYKEHUS

0opb0Oa 3a KUBYUECTh KOPAOIIs

BOJIOHETIPOHUIIAEMOCTh
o0TeKanne
TBEPAOTOILIUBHBIN
CTYTIEHb PaKeThI
TPEeXCTyNeHYATHIN
AIEKTpUYECKas Toprieaa
HAJACTpOIiKa

ITyCKOBasA yCTaAaHOBKaA

HENPOHUKAIOIINN

INTRODUCTORY EXERCISES

I. Pacoundpyiite n nepesegute a00peBUATypPHI:
UK, RN, HMS, ARA, SSBN, SSN, TLAM, ASW, BAE.

I1. llogGepuTe IKBUBATEHTHI CJI0BOCOYCTAHMIA:

1) to operate undetected

a) HAaXOAUTLCH B SKCILTyaTallu

2) to sink a surface ship

b) ocHamaThCsA AaTOMHON CHIIOBOM
YCTaHOBKOM

3) to be nuclear-powered

C) HECTH sJIepHbIE OOETr OJIOBKH

4) to attack targets on land

d) npuHNMaThH HAa BOOPYKEHHUE

5) capable of reconnaissance
missions

€) ACHCTBOBATbH CKPBITHO

6) to carry nuclear warheads

f) noTonuTh HaABOIHBIN KOPaOIIb
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g) CIIOCOOHBIH BBHINOTHSTH
pa3BenbIBaTENbHBIC 3a/1a4H

h) HanocuTe yaape! 1o Ha3eMHBIM
LEsIM

7) to commission

8) to be in service

TEXT
Royal Navy’s Submarine Service

The Submarine Service is the submarine based element of the Royal
Navy. It is sometimes referred to as the "Silent Service" as the
submarines are generally required to operate undetected. The service
was founded in 1901. The service made history in 1982 when, during
the Falklands War, HMS Conqueror became the first nuclear-powered
submarine to sink a surface ship, the ARA General Belgrano. Today,
the Submarine Service consists of ballistic missile submarines (SSBN)
and fleet submarines (SSN). All of the Royal Navy's submarines are
nuclear-powered. The Submarine Service consists of two classes of
Fleet submarines and one class of Ballistic Missile submarines.

Fleet submarines
There are six fleet submarines on active duty — four Trafalgar class
submarines and two Astute class submarine. They are all nuclear
submarines and are classified as SSNs.

Astute class nuclear-powered attack submarine
These submarines are armed with the Spearfish torpedo for anti-
submarine and anti-surface warfare. Some are also armed with
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Tomahawk cruise missiles for attacking targets on land. This capability
was used by HMS Trafalgar against the Taliban in 2001 during
Operation Veritas. The Fleet submarines are also capable of
surveillance and reconnaissance missions. Fleet submarines are
sometimes referred to as attack or hunter-killer vessels.

Ballistic missile submarines
The four ballistic missile submarines (SSBN) of the Royal Navy are
all of the Vanguard class. They were all built by Vickers Shipbuilding
and Engineering Ltd, now BAE Systems Submarine Solutions. The
SSBN flotilla or bomber 'fleet' tends to be almost a separate entity, for
example it rarely uses pennant numbers preferring to use hull numbers,
thus Vanguard 05, Victorious 06, Vigilant 07 and Vengeance 08.

Vanguard class SSBN

The four Vanguard class boats are responsible for the United
Kingdom's nuclear deterrent, and use the Trident missile system. Each
boat can carry up to 16 Trident II D5 Missiles, each of which may carry
up to 12 nuclear warheads. It is UK Government policy to limit the
actual number of warheads carried to 48 per boat. There has been at
least one SSBN on patrol at all times for around 40 years and since
April 1969, the Royal Navy's SSBNs have not missed a single day on
patrol.

Future submarines
A total force of seven Astute class fleet submarines is planned. As
of June 2014, the first two boats are in commission and in service, the
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third is launched and due to be commissioned by the end of 2015, while
boats four to six are in various stages of construction. Boat number
seven was confirmed in the October 2010 Strategic Defence and
Security Review and long-lead items have been ordered. The Astute
class submarine is the largest nuclear fleet submarine ever to serve with
the Royal Navy, nearly 30% larger than its predecessors. Its power
plant is the Rolls Royce PWR2 reactor, developed for the Vanguard
class SSBN. The submarines armament consists of up to 38 Spearfish
torpedoes and Tomahawk block IV land-attack missiles.

A Successor to the UK Trident system is in its early stages. The
programme will seek to replace the current Vanguard class ballistic
missile submarines starting sometime during the mid-late 2020s.

Exercises
III. OTBeTBTE HA BONPOCHI:

1. How is the Royal Navy’s Submarine Service also called and why?

2. What are the two main types of submarines commissioned in the
RN?

3. How many SSNs are there in the RN? What class do they belong
to?

4. What are the characteristics and missions of SSNs?

5. How many and which SSBNs are there in the RN?

6. What are the tasks and characteristics of Vanguard class
submarines?

7. What are the plans of the RN regarding submarine fleet
development?

IV. O3nakomMbTeCHh ¢ KOMMEHTApHEM:
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ANNOTATION

Buewnni kopmye
& BuyTpenuuii xopmyc
E -
g
Z
T Mopckas pona
Huayxrop

ObecrieyeHne MPOYHOCTH M BOAOHENPOHUIIAEMOCTH IIOABOIHON
JOAKM  TpeAcCTaBisieT coOOH  CIOXKHYIO 3agady. B ciyuae
JBYXKOPITYCHOW KOHCTPYKLMH (Ha pUC.) AaBJICHUE BOABI IPHHUMAET Ha
ce0si MPOYHBIA KOpIyC (BHYTPEHHUIT), HIMEIOIINI ONTHMAIbHYIO (hopmy
IUIS IPOTUBOCTOSHUS JaBiieHnio. O0TekaHne oOecrednBaeTcs JIErkuM
kopnycoM (BHemHHMH). B psnme ciyyaeB mnpH  OXHOKOPITYCHON
KOHCTPYKLIMHM MpPOYHBIA KOpmyc uMeeT ¢opMy, OIHOBPEMEHHO
YIOBICTBOPSIONUIYI0O M YCIOBUSIM TPOTHBOCTOSIHHSL JABJICHUIO, U
YCIOBUSAM O0TEKAEMOCTH.

B aHrnmiickoM  si3blke 1 00O3HAYeHWs THIIOB _ KOpIyca
HCIOJIB3YIOTCS CIIEAYIOINE TEPMUHBL:

[Ipounsrii kopryc — pressure hull (inner)

Jlerkuii koprryc — light hull (external)
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For general submersion or surfacing,
submarines use the forward and aft
tanks, called Main Ballast Tanks
(MBT), which are filled with water to
submerge or with air to surface.
Submerged, MBTs generally remain
flooded, which simplifies their design,
and on many submarines these tanks
are a section of interhull space. For
more precise and quick control of depth,
submarines use smaller Depth Control
Tanks (DCT) — also called hard tanks
(due to their ability to withstand higher
pressure), or trim tanks.

Iforeward trim tank

foreplanes

salil

Ha DVCCKI/Iﬁ A3BIK JAaHHBIC TCPMUHBI
MOryT NCPEBOAUTHCA CIEAYIOMHM

o0pa3zom:

main ballast tanks

Main Ballast Tanks (MBT) -
HUCTepHHI r1aBHoro Oamnacra (LI'B)

Submarine control surfaces

Depth Control Tanks (DCT) —
IUCTEPHBI BCIIOMOTaTeIhHOr0 Oayacra

(IIBB)

tailplanes

V. IlepeBenuTe HA CJIYX B OBICTPOM TeMIle:

LUCTEPHBI IMaBHOro Oasuiacta; pressure hull; ropusonTansHelil pysb;
rudder; anexTporeneparop; propeller shaft; Topnemusiii orcek; conning
tower; cunoBas ycraHoBka; fleet submarine; yaapHast monBonHast JIoaxa;
Submarine Service; nerkuii kopmyc; sail; cuctema aBapuifHOrO
nokuganus; to work in shifts; mpounslii kopmyc; nuclear reactor;

107



NeliCTBOBaTh CKpPBITHO; to be nuclear-powered; kpbuiaTast pakera;
ballistic missile submarine; HamBOmHBIN KOpabnb; watertight bulkhead,
IMCTEPHBI BCIOMOTraTenpHOro Oamnacra; galley; npuHuMaTh Ha
Boopyxenne; land-attack missile; kopmoBoe — oOopymoBaHWUE;
compressed air tanks; rpebHolt Bax; to be in service.

VI. Onmpasice Ha cxeMy, IOATOTOBbTE MOKJIAN HA AHTJIHIICKOM
si3bIKe HA TeMy «O011ee yCTPOiicTBO MOABOHOM JOAKHN».
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VII. IlepeBeanTe NucbMEHHO TEKCT:

Ilpoexm 955 «bopeii»

ATOMHBIC TOABOAHBIC JIOAKM MpoeKkTa 955 mpeaHa3HA4yeHbl A
HaHECEHUsl PAKETHBIX YAAPOB IO CTPATETMYECKH BaXHBIM BOEHHO-
MIPOMBINIUIEHHBIM 00BEKTaM MPOTUBHHKA.

Jlonka BbIOTHEHA MO ABYXKOPHYCHOM cxeme. [IpouHblil Kopiyc
paszeneH Ha 8 oTcekoB. [lepBrIil OTCEK SBIsIETCS TOpIeIHbIM. Takke B
HEM HAaxOJUTCA ammapaTHas BBITOPOJKA  THAPOAKYCTUYECKOTO
KOMILTeKca, HocoBas auddepeHTHas MHUCTEpHA W HOCOBas TPYIIa
aKKyMyJIsTOpHOM Oatapen. Bo BTOpOoM OTCcEeke pacIONOXKeH
LEHTPAIbHBIA TOCT, XWIblE M MEIULUUHCKUE TOMEUICHUS, YacTb
PaZAMO3IIEKTPOHHOT'0 BOOPYXKEHHS OOIEKOPAOETbHBIX CHCTEM, TaKHX
Kak HacoCHOe obopynoBaHue, TUApaBINYECKas cucreMma,
KOH/IULIMOHEPHI, SIEKTPUUIECKHE TIPeo0pa3oBaTeny U aKKyMyISTOPHYIO
Oarapero. Tpermii oTcek BMemIaer B ce0s 4acTh OOEBBIX IIOCTOB,
BCIIOMOTaTenbHOE 000pYyIOBaHUE (IU3ENb-TEHEPATOPHI, XOIOIUIHHBIC
MaIlIMHbI, PAa3JIMYHbIC HACOCHI U 3JIEMEHTHI CUCTEMBI BO3/IyXa BBICOKOTO
JaBJICHUs), 9acTh anmapaTtHoro obopynoBanus POB, a Taxke maxTel u
($yHIaMEHTbl OABEMHO-MAUTOBBIX YCTPOMCTB. UeTBEPTHIA U MATHIA -
pakeTHble OTcekd. [IpouyHblii KOpmyc B HX paidoHE HMeEeT
MakcuManbeHbIl  auaMerp.  lllectoii  orcek  OTBeAeH oA
MapONpPOU3BOASAIIYI0O YCTAHOBKY, a TaKXe€ €€ BCIOMOraTellbHOE U
HacocHoe oOopynoBaHue. Jlanee cneayoT ceapmMoil TYpOUHHBINA OTCEK,
BOCBMOH OTCEK C BCHOMOTATENFHBIM OOOPYJOBAHHEM U PYMIIEIEHOE
OTHEICHUE C THUAPABIMYECKUMHU MPUBOAAMH KOPMOBBIX pyJeil.
B MexmyOopTHOM MPOCTpaHCTBE KOpITyca pa3MeIIeHbl IHCTEPHBI
TJIABHOTO OailacTa W IIMCTEpHBI 3amerieHus paker. COopka Kopiryca
BBITIOJTHEHAa OJOYHBIM MeTojoM: obopynoBanue [IJI ycraHoBieHO
BHYTPH KOpITyca Ha aMOPTH3aTOpax U B aMOPTHU3AIMOHHBIX OJIOKax.
HocoBass okOHEYHOCTHh OrpaxieHus pyOKH BBIMIOJHEHA C HAKIOHOM
BIIEpeN B IIeNsAX yiydineHus oOrekaHus. Koprmyc JOAKH TOKPHIT
PE3UHOBBIM  MPOTHBOTUPOAKYCTUYECKUM  TOKpHITHEM. Pabouas
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rnyouna morpyxenusi «bopes» cocraBmser 380 M, a mpenenbHas —
450 M. ABTOHOMHOCTB - 90 CyTOK.

Ha Boopyxenue npoekra 955 npexycmorpen kommiekc J[-30 (3K30)
«bynaBa» ¢ TpexcTyneH4aToi TBepAOTOIUIMBHOM paketoi P-30 (3M30).
Jns neneid caMo0oOOpOHBI MPOEKT 955 OCHAIEH BOCEMBIO TOPIIECAHBIMU
anmapatamu. Ha mpoekre 09550 wereipe TA kamuOpa 533 MM u
qeTelpe — KanuOpa 650 MM, KOTOpble pa3MelleHbl B HOCOBOW YacTH
KOpIlyca HaJ TJaBHOM aHTEHHOM T'MAPOAKyCTHUYECKOTO KOMILIEKCa.
B coctaB pakeTHO-TOpIETHOrO BOOPYKEHHUS BXOISAT MHOTOLIENEBBIE
anektpuueckue Topneasl YI'CT, YCOT-80 u np., KPBJ PK-55
«I'panat» mwm «buprosa», pakers! [IJIPK «Bonmoman». boesanac — no
40 emmuun. CpeacTBa NPOTHUBOICHCTBUSA TOPIEAHOMY OPYKHIO H
THIPOAKyCTUYECKUM CPEACTBAaM BKIIOUaloT Komiuieke «lllmarGaym» c
mecTeio 533-MM HenmpoHukaromumu I1Y B HazcTpolike HOCOBOH 4acTh
KopITyca.

VYnpasieHue BceMU KOpaOeIbHBIMH CHCTEMaMH M 00OpyIOBaHUEM
OCYILECTBJIIETCS  TOCPEACTBOM  aBTOMAaTH3UPOBAHHONW  CHCTEMBI
6oeBoro ympasnenus (ACBY) «Oxpyr-55». B Hee uHTErpupoBaHbI BCe
YPOBHU CHCTEM BOOPY)KEHHUS, SHEPreTHUYECKOW YCTaHOBKH, CHCTEM
BCIUTBITHSA-TIOTPY>KEHHSI, XKHU3HEoOecTIedeH s U Ip.
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Lesson 14.

Aircraft Carrier

ACTIVE TERMS AND EXPRESSIONS

Her Majesty’s ship (HMS)
lead ship

aircraft carrier

aircraft carrier battle group
(ACBG)

carrier-based aviation
catapult

arrestor wires

vertical take-off and landing
aircraft (VTOL)

vertical and/or short take-off
and landing (V/STOL)

air wing

attack helicopter

ship company

displacement

draught

gas turbine generator unit
diesel generator set
low-voltage electrical system

electric propulsion motor
twin fixed-pitch propeller
single island superstructure

flag bridge
navigation bridge

flying control center
aft island
flight deck

hangar deck

kopabiap BMC BennkoOputanuu
TOJIOBHOE CYIHO; (hrarMan
ABHUAHOCEII (asuanecywull Kpetcep)
aBuaHocHas yzaapHas rpymnmna (AYTD)

naxyOHas aBHAIUs

CTapTOBas KaTalyJibTa

a’pouHUIIED

caMoIIeT BEPTUKAIBHOTO B3JIETa U
nocaaku (CBBII)

caMoJIeT BEPTUKAILHOIO U (HJIH)
KopoTkoro B3nera u nocaaxku (CBKBII)
aBUAKPBUIO (Makmuyeckas eOuHuya)
yIapHBIA BEPTOIET

HKUMAXK KOpaOIIst

BOJIOM3MEILIEHUE

ocajka

ra30TypOHHHBINA TeHEepaTop
IM3eTb-TeHEepaTop

AIIEKTPHYECKAS CETh HIU3KOTO
HaTIPSDKEHHS

AIIEKTPOIBUTATENb

rpeGHOM BIHT C (PUKCHPOBAHHBIM IIarOM
HAJCTPOIKa C OMHIM MOCTHKOM
(pyOKoit)

¢marmanckas pyOka (MOCTHK)

XOZOBOM (IITYpMaHCKUH, KOMaH/IHBI)
MOCTHK

MOCTHK (pyOKa) yIpaBlIeHHS OJIETAMU
KOpMOBasl HaJICTPOMKa

mojeTHas mairyba

aHrapHas naryba
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lift
fixed wing aircraft

rotary wing aircraft

self-defence weapons
scanned array radar
automatic detection

track initiation

Glide Path Camera (GPC)
weapons handling system
palletized munitions
forward

aft

port

starboard

war load

Maritime Force Protection
package

Littoral Manoeuvre package

blade folding

tilt rotor

galley

navigation radar
medium/long range radar

mainmast
flying control position
aircraft lift

hangar mid bay

after engine room

112

MOTbEMHHK
JIeTATeTHHBINA amapaT ¢ HeMOIBUKHBIM
KPBLIOM (camonem,)

BHHTOKPBUTBIN JICTATENBHBIHN anmapaT
(6epmonem)

cpeicTBa caMOOOOPOHBI KOpaois

PJIC ¢ dazupoBaHHOI aHTEHHOH peIIeTKOi
aBTOMAaTHYeCKOe OOHApyKECHUE
MIPOTHO3UPOBAHKE MAPIIPyTa IIETH
Kypco-TJIccamHas Kamepa

cucTeMa 00CTyKHBAHUS BOOPYKEHHSI
0OCTIPUTIACHI, YIIOKEHHBIC MTa0SI MU
HOCOBAs 9acCTh

KOpMOBas 9aCTh

JIEBBIA OOPT

MpaBbIid 6oOpT

OoeBas Harpyska
MIPOTUBOKOpAOEBHAS TPYIINA (2pynna

NPUKpLIMUs/60pbObL ¢ MOPCKUMU YeTSIMU)
MIPOTUBOOEPETOBAs yoapHasT
rpymmna(epynna 6opvowl ¢ bepecosvimu/
HA3eMHbIMU Yeasamu)

CKJIaJIbIBAHHE JIOMIACTEH
KOHBEPTOILIaH

KaMOy3

Hasuramuonnas PJIC

PJIC cpennero/nanpHero paanyca
NENUCTBUA

rpOT-MadTa

MYHKT YIPaBICHUS MOJICTaMH
nayOHBIH MOJbEMHHIK CaMOJIETOB
CaMOJICTHBIH aHTap (PacroIoKeHHBIH
B Cpe/IHEH YacTH aBHAHOCIIA)
KOPMOBOE MAIITTHHOE OT/EIICHHUE



INTRODUCTORY EXERCISES

I. ITonGepuTe IKBUBAJICHTHI CJIOBOCOYETAHMIA:

1) to be formally a) HaJACTpOHKa C OTHUM MOCTHUKOM/
commissioned pyOKoit

b) kopabab MOIEpHU3UPYETCS Ha
MPOTSKEHUHU BCEr'O CPOKA CIIYKOBI
C) IOJHOCTBIO aBTOMAaTU3UPOBAHOE
3) typically consist of OOHapyKEHUE U COMPOBOXKICHUE
(emm)

d) cucrema BoOpyKEHHS C BBICOKOM
CTENCHBIO aBTOMATH3ALUHU

€) mpeaHa3HaAYeHHbIN IS
pasmernieHus (onpeneneHHoro Tuna
CaMOJIETOB)

f) opumanbHO MOCTYNIUTH HA
BOOPY>KEHHE

7) single island superstructure |g) mopaxaTh HaJIBOIHBIC TSN

h) umeTh aepHYI0 CHIIOBYIO
YCTaHOBKY

2) designed to operate

4) airborne early warning

5) the ship is upgraded
through its lifetime

6) to use nuclear propulsion

8) to counter seaborne threats

9) fully automatic detection
and track initiation
10) highly mechanized ]j) lanbHee paauoNoKalOHHOE
weapons handling system obHapyxenue ([{PJIO)

1) IMETh B CBOEM IITATHOM COCTaBe

I1. HaiinuTe B TeKkcTe NMepeBoJ TEPMUHOB M CJI0BOCOYCTAHMIA:

cnocobeH Hectn Ha Oopry mo0 40 caMONETOB W BEpPTOJIETOB;
obopymoBaH  KaTamydbTaMd W adpoHHUIIEpaMU;  JalibHEe
paanoiOKalMoOHHOe  OOHAapyXeHHE, MPOTHBONONOYHAs  Oopb0a;
pa3MelleHne MOPCKUX NMEXOTHUHIEB; BEPTOJETHl OTHEBOW IMOIEPIKKH;
BopomsMemmenne B 65000 TOHH; snmepHas CHJIOBas yCTaHOBKA;
ra3oTypOMHHBIN reHepaTop; rpeOHON BUHT C (PUKCHPOBAHHBIM IIATOM;
nonerHas manyba; PJIC ¢ ¢asupoBaHHOW aHTEHHOW pEIICTKOM;
OeperoBble Makraysbl; KopaOenbHasi MEICaHYaCTb.
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TEXT
The Queen Elizabeth Class Aircraft Carrier

HMS Queen Elizabeth is the lead ship of the Queen Elizabeth-class
of aircraft carrier, the largest warship ever built for the Royal Navy and
capable of carrying up to forty aircraft. She was named by Queen
Elizabeth II on 4 July 2014, and is scheduled to be formally
commissioned in May 2017, with initial operational capability from
2020.

Unlike most large carriers she is not fitted with catapults and
arrestor wires and is instead designed to operate V/STOL aircraft; her
air wing will typically consist of F-35B Lightning II fighter-bombers
and Merlin helicopters for airborne early warning and anti-submarine
warfare. The design emphasises flexibility, with accommodation for
250 Royal Marines and the ability to support them with attack
helicopters and troop transports up to Chinook size and larger.

The ships' company is 679 rising to 1,600 with air element added. A
more recent parliamentary reply stated the average crew size will be
672. She will have a displacement of 65,000 tonnes on delivery, but the
design allows for this to reach over 70,000 tonnes as the ship is
upgraded through its lifetime. She has an overall length of 280 metres
(920 ft), a width at deck level of 70 metres (230 ft), a height of 56
metres (184 ft), a draught of 11 metres (36 ft) and a range of 10,000
nautical miles (12,000 mi; 19,000 km). The Ministry of Defence
decided not to use nuclear propulsion due to its high cost, so power is
supplied by two Rolls-Royce Marine Trent MT30 36 MW (48,000 hp)
gas turbine generator units and four Wirtsild diesel generator sets (two
9 MW or 12,000 hp and two 11 MW or 15,000 hp sets). The Trents and
diesels are the largest ever supplied to the Royal Navy, and together
they feed the low-voltage electrical systems as well as four GE Power
Conversion’s 20 MW Advanced Induction Motor (arranged in tandem)
electric propulsion motors that drive the twin fixed-pitch propellers.
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Instead of a single island superstructure containing both the ship's
navigation bridge and flying control (flyco) centers, the ships will have
these operations divided between two structures, with the forward
island for navigating the ship and the aft island for controlling flying
operations. Under the flight deck are a further nine decks. The hangar
deck measures 155 by 33.5 metres (509 by 110 ft) with a height of 6.7
to 10 metres (22 to 33 ft), large enough to accommodate up to twenty
fixed and rotary wing aircraft. To transfer aircraft from the hangar to
the flight deck, the ships have two large lifts, each of which are capable
of lifting two F-35-sized aircraft from the hangar to the flight deck in
sixty seconds. The ships’ only announced self-defence weapons are
currently the Phalanx CIWS for airborne threats, with miniguns and 30
mm cannon to counter seaborne threats.

The ship's radars will be the BAE Systems and Thales S1850M, the
same as fitted to the Type 45 destroyers, for long-range wide-area
search, the BAE Systems Artisan 3D Type 997 maritime medium-range
active electronically scanned array radar, and a navigation radar. BAE
claims the SI850M has a fully automatic detection and track initiation
that can track up to 1,000 air targets at a range of around 400 kilometres
(250 mi). Artisan can track a target the size of a snooker ball over 20
kilometres (12 mi) away with a maximum range of 200 km. (Artisan
will also be fitted to Type 23 frigates, the assault ships HMS Albion,
HMS Bulwark and HMS Ocean.) They will also be fitted with the Ultra
Electronics Series 2500 Electro Optical System (EOS) and Glide Path
Camera (GPC).

Munitions and ammunition handling is accomplished using a highly
mechanised weapons handling system (HMWHS). This is a first naval
application of a common land-based warehouse system. The HMWHS
moves palletized munitions from the magazines and weapon
preparation areas, along track ways and via several lifts, forward and aft
or port and starboard. The tracks can carry a pallet to magazines, the
hangar, weapons preparation areas, and the flight deck. In a change
from normal procedures the magazines are unmanned, the movement of
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pallets is controlled from a central location, and manpower is only
required when munitions are being initially stored or prepared for use.
This system speeds up delivery and reduces the size of the crew by
automation.

The two members of the Queen Elizabeth class (the other being
HMS Prince of Wales) are each expected to be capable of carrying
forty aircraft, a maximum of thirty-six F-35s and four helicopters. The
2010 SDSR anticipated the routine deployment of twelve F-35Bs, but a
typical warload will be 24 F-35Bs and some helicopters. These could
be a Maritime Force Protection package of nine anti-submarine Merlin
HM2 and five Merlin Crowsnest for airborne early warning;
alternatively a Littoral Manoeuvre package could include a mix of RAF
Chinooks, Army Apaches, Merlin HC4 and Wildcat HM2. As of
September 2013 six landing spots are planned, but the deck could be
marked out for the operation of ten medium helicopters at once,
allowing the lift of a company of 250 troops. The hangars are designed
for CH-47 Chinook operations without blade folding and the V-22
Osprey tilt rotor, whilst the aircraft lifts can accommodate two
Chinooks with unfolded blades.

Crew facilities will include a cinema, physical fitness areas and four
galleys manned by sixty-seven catering staff. There are four large
dining areas, the largest with the capacity to serve 960 meals in one
hour. There are eleven medical staff for the eight-bed medical facility,
which includes an operating theatre and a dental surgery. There are
1,600 bunks in 470 cabins, including accommodation for a company of
250 Royal Marines with wide assault routes up to the flight deck.

III. OTBeThTE HA BONPOCHI:

1. What type of aircraft is HMS Queen Elizabeth designed to
operate?

2. How will her typical air wing look like?

3. What decks will she have?

4. Describe the hangar deck of HMS Queen Elizabeth.
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5. What kind of the power plant will HMS Queen Elizabeth be
equipped with and why?

6. What kind of radar will be used on the ship?

7. What are the ships’ only announced self-defence weapons?

8. What weapons handling system will be used on HMS Queen
Elizabeth?

9. What will a typical warload of HMS Queen Elizabeth consist of?

10. What will crew facilities include?

IV. lloaroroBbTe Nepeckas TEKCTAa HA PYCCKOM fI3bIKe.

V. IlepeBenuTe HA CJIYX B OBICTPOM TeMIIe:

anti-submarine warfare; npuHATE Ha BoopyxeHue; attack helicopters;
nojerHas mamy0a; troop transports; OoempHIackl, YJIOKCHHBIE
mrabensamu; a displacement of 65,000 tonnes on delivery; rpebHoi
BUHT ¢ (UKCHpOBaHHBIM IIaroM; gas turbine generator units;
moBopoTHBIA BUHT; hangar deck; mamcTpoiika, navigation radar; moct
PYKOBOOMTENA MojieTaMu; mainmast; ¢marmanckas pyoka; flight deck;
medium helicopter.
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VI. IloaroroBbTe [O0OKJaX Ha AHIVIMHCKOM $I3bIKE Ha TeMy
«YCTpOMCTBO aBUAHOCIA», HCHOJb3YS CJAEAYIOIIYI0 CXeMY:

Queen Elizabeth Class
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VII. [lepeBeaute NuCbMEHHO:

ABHaHOCIBI - 3TO KJIACC BOGHHBIX Kopabiel, OCHOBHOW yAapHOM
CHJIOW KOTOpBIX siBIsieTcss nanmyOHast aBuanus. CoBpeMeHHBIN
aBUaHOCEL], KaK MPaBUJIO, NPEACTaBIsAeT coOoil Kopaldmb ¢ OONbIION
TUTOCKOHM TMOJIETHOW maimy0oil, Ha KOTOPOW pa3MeIleHbl KaTamyiabThl U
a’poMHUILEPHI, IS B3JIETOB U Mocajgok camoneroB. Kopmyc xopabiis
pasfeneH BOJOHENPOHUIAEMBIMH MadybaMu M TepeOopkaMH Ha
YPOBHU M OTCEKH, B KOTOPBIX pa3MEIIEHbl aHrapbl Ul CaMOJETOB U
BEPTOJIETOB, ITOMEIIEHNS AN SKUIaXka U aTOMHAsI CHJIOBAsl yCTaHOBKA.
EnnHCTBEeHHBIM BO3BBIILICHWEM HaJ MOJETHOM MalyOol sSBISETCS Tak
Ha3bIBa€MbI «OCTPOB» — HAJACTPOWKa, B KOTOPOH pa3MeEIlEHBI
KOMaHIHBII MOCTHK, (arMaHckas ¥ XomoBas pyOKu, TIOCT
PYKOBOAMTENS MOJIETOB, a TAKXKE AHTCHHBI M palapHble YCTAHOBKHU.

OObIyHO, aBHaHOCEL SBJSIETCS (DIarMaHOM aBHAHOCHOH yHapHOM
IPYIIB, B KOTOPYIO IOMHMO HETO BXOIAT KOpaOmuW OXpaHEHHS
(xpeticepa, 3cKaJipeHHBIE MUHOHOCIIBI, Pperathl, MHoOroIeneBbie [1JIA)
u cyna obecriedeHusl. ABHaHOCHAs yAapHas rpymmna (IpyHninupoBKa) B
3aBHCUMOCTH OT 0OEBOro NpenHa3HAuYeHHsT MOXKET OBITh YAapHOM,
MHOTOLIETIEBON MM MPOTHUBOJIOAOYHON. bonee kpymHOe olepaTHBHOE
oO0beMHEHNE M3 HECKOIBKUX aBHAHOCHEB M OOCCHEYMBAIOIIMX HX
KOpaOenbHBIX TPYNIHPOBOK  HA3bIBACTCS aBUAHOCHBIM  YAApHBIM
o0beqMHEHHEM WIM aBHaHOcHOW »dckaapoii (8 BMC CIHA —
OIlEpaTHUBHBIM (PIIOTOM).

Ha naHHBIE MOMEHT CyIIECTBYET HECKOIBKO KIIACCOB aBHAHOCLIEB,
Cpeay KOTOPBIX: CYIEp aBHAHOCIIBI, MHOTOLIENIEBbIE aBUAHOCLIBI, JIETKHE
aBHAHOCLBI, TPOTUBOJIOJOYHBIE ABHAHOCIBI U  YHHMBEPCAJIBHBIC
JiecaHTHbIE KOpabiau (BEpTOIETOHOCLIBI).
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Lesson 15.
Plane control surfaces

ACTIVE TERMS AND EXPRESSIONS

control surfaces
to steer

primary control surfaces

secondary control surfaces

elevator
transverse axis
rudder

yaw

vertical axis
ailerons

center of gravity
roll

longitudinal axis
lift

aerodynamic drag

flaps

fuselage
angle of inclination
takeoff

slats
Krueger-flaps
curvature
spoilers

air brake
gliders
elevons
flaperons

spoilerons
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OpraHbl yIpaBieHus (TOIETOM)
YIPaBISITh, NEPKATh Kypc (Tonéra)
TJIaBHBIE (OCHOBHEIE) OPraHbI
yIpaBiIeHUs

BCIIOMOTaTeNIbHbIE OPTraHbl yIpaBiIeHUs
PYJb BBICOTHI

morepeyHas 0Cb, OCb TaHTaXka
PyJb HampaBJIeHUs

pBICKaHbe

0Cb PBICKaHbs

PYJH KpeHa, 3IepOHBI

LIEHTP TSKECTH

KpeH

0Cbh KpeHa

BEpTUKAJIbHAS Tsra
a’poIMHAMITYECKOE JI000BOE
COIPOTUBJICHHE

3aKpBUIKU

(bro3ermsx

YTOJI HaKJIOHa

B3JIET

MIPEIKPBUIKI

npenkpbuIoK (TuToK) Kprorepa
KpuBH3HA (KpbLIa)
WHTEPIETTOPHI (CIIOHIEePHI)
a’pOJMHAMHUYECKUI TOPMO3
IUTaHEP

3JIEBOH

(anepoH, IepoH-3aKPBLIOK
CIOMJIEPOH, MHTEPLETITOP YIPaBICHUS
KpEHOM



trim tabs TpUMMeEpP

trimming TPHUMMHPOBAHUE
control stick pyuka ynpasienus camonérom (PYC)
yoke Ty pBaJ

INTRODUCTORY EXERCISES

I. Hajigute B TeKkcTe M NepeBeUTE CJI0BOCOYCTAHMA:

To stir the aircraft during the flight, to be divided into primary and
secondary control surfaces, to maintain control of an aircraft in flight
efficiently, to move the aircraft in its longitudinal axis, to generate more
lift and reduce the speed at the same time, to neutralize the position of
the control surface depending on several factors of the airplane.

TEXT
The control surfaces of a plane

The control surfaces comprise all the aerodynamic parts of an
airplane that are used to steer the aircraft during the flight. They are
divided into primary and secondary control surfaces. There are different
types of control surfaces and mechanisms to maintain control of an
aircraft in flight efficiently. The efficiency range of an aircraft changes
depending on its speed.

The primary control surfaces are responsible for directing the
aircraft. These are the elevator, to rise and lower the aircraft, moving
the plane in its transverse axis; the rudder, to control the yaw, moving
the plane in its vertical, or yaw-, axis; and the ailerons, to control the
roll or tilting the plane from one side to the other, moving the aircraft in
its longitudinal axis.

In case it is not clear to you, we'll review the axis of the airplane
with this three-dimensional model: this is a transverse axis, the
longitudinal axis, and the vertical axis; and the primary control surfaces
are the elevator, the rudder, and the ailerons. Note that these axes
converge at that specific point and this is the point of the aircraft we
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call the center of gravity. It is the point where your aircraft is in
balance. There is also they are dynamic center point but we can talk
about that in another video.

Then we have the secondary control surfaces responsible for
modifying the lift that the wings generate, or simply modifying the
aerodynamics of the aircraft in other less conventional ways by either
reducing or increasing lift, as well as the aerodynamic drag. Among
them the flaps.

These are similar to the ailerons but they are closer to the fuselage
and they have the task of generating more lift and reduce the speed at
the same time. Depending on how much is the angle of inclination of
the flaps, they can slow down the airplane even more or simply
generate a little more lift during takeoff.

There are other more specialized surfaces such as slats and Krueger-
flaps. These are used especially in large commercial airplanes and
fighter jets. This is an extension in the leading edge that increases the
curvature and wing area, increasing its lift at low speeds. The slats are
usually deployed together with the flaps. The slats are not normally
used in the small commercial airplanes, nor already controlled
airplanes, but of course it is possible to use them, only that it's not
usually necessary.

Finally, there are the spoilers and air brakes. These are used in
commercial airplanes as well, and also in gliders through the use the lift
on the wings and slow down the aircraft at the same time. These are
used in the landing process or after landing. Fighter jets can use similar
devices which can also be called air brake.

To control the flight of an aircraft, the control surfaces have to
generate controlled imbalances in the aerodynamic forces acting on an
airplane. That way we tilt the aircraft in its different access to achieve
the desired maneuver. Helicopters use their blades as the same control
surfaces, as their angle of attack can be modified depending on their
position in the path of their rotation individually, that way they have the
ultimate control. Depending on the functions played by the control
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surfaces in an aircraft, they are called different names. For example, in
a flying wing there is no tail, and it only has two control surfaces. They
work as ailerons, but also as elevator. The functions are mixed in the
same control surfaces and in that case they're no longer called ailerons
but elevons. The same goes to ailerons that also performs the function
of flaps. In that case, they are called flaperons, and there are also
spoilerons: ailerons that also serve the function of spoilers.

Trim pads are also found in full-sized airplanes. These are also part
of the control surfaces, and their task is to neutralize the position of the
control surface depending on several factors of the airplane, like its
balance and if it's taken off or landing. Since the aerodynamic effects
changes during takeoff and also the balance is affected by the amount
of fuel or weight shifting inside the airplane, trim taps, or trimming in
general, helps neutralizing the control surfaces to its new neutral points
so the pilot doesn't have to be correcting the airplane constantly.

Now let's talk about how you control the control surfaces or the
airplane in general. Normally, you will find a control stick or yoke,
similar to a steering wheel. These are going to control the primary
control surfaces. The control system could be as simple as using wires
to pull all the control surfaces, or more complex using electronic
controlled motors or hydraulic systems.

To maneuver the aircraft using the control stick, you pull the stick to
rise the nose and go up, push it or move it forward to go down, and
move it left or right to roll the aircraft respectively using the ailerons.
To use the rudder, we use the pedals, also left and right. To control the
secondary control surfaces, depending on the aircraft you can use
levers, buttons, switches, and others, because that's different in every
kind of aircraft. The airplanes that use yokes, as the Cessnas, work
under the same principle — you push the yoke to go down, pull it to go
up, and turn it left and right to roll the aircraft.

II. Ucnoab3yst cxeMy, Ha30BUTe OCHOBHBbIC OPraHbl YIPABJICHHSA
€aMOJIETOM HA PYCCKOM fI3bIKe:
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Vertical axis
(Rudder yaw)

Vertical
Aileron stabilizer

Horizontal

Longitudinal axis stabilizer

(Aileron roll)

Lateral axis
(Elevator pitch)

I1I. IlepeBenquTe MUCBMEHHO:

Ha3nayeHue u cocTaB cucTeM YIPaBJIeHHs CAMOJIETOM

CoBOKYITHOCTB OOpTOBBIX YCTpPOWCTB, o0ecreunBaroIInX
yIpaBiieHHE IBHKCHHUEM CaMoJIeTa, HA3bIBAIOT CUCTEMON YINpaBJICHUS
camonieroM.  IlockombKy — mpolecc — ympaBieHHs — CaMOJIETOM
OCYIIECTBIISIETCSl MHJIOTOM, HaxXOMIIIMMCS B KaOuWHe OHKHMaxa, a
3JIEPOHBI U PYJIM HaXOAATCS HA KPBUIE U XBOCTOBOM OIIEPEHHH, MEXKIY
STHMHU y4acTKaMH JIOJDKHA OBITh KOHCTPYKTHBHAsS CBsi3b. OHa MOIKHA
00ECTICUNTh BBICOKYIO HAJIeKHOCTh, JIETKOCTh H 3(PPEKTUBHOCTD
yIpaBiIeHHs TOJI0KEHUEM CaMOJIeTa.

OueBHIHO, YTO NPH OTKIOHEHHH YIPABISIIOIIMX ITOBEPXHOCTEH,
JeicTByIoNIee Ha HUX ycuiue BospacraeT. OOHAKO 3TO HE IOKHO
NPUBECTH K HENONYCTHMOMY YBEIMYEHHIO YCHJIMH Ha pblyarax
yIpaBJIeHHSL.
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Cucrema ympaBleHHs] CAMOJIETOM MOXET OBITh HEABTOMATHUYECKOM,
nojlyaBTOMaTH4eCKo  uiaum  aBToMatuyecko. Eciam  mpouece
YOPaBJICHUS OCYILIECTBISETCA HENOCPEACTBEHHO MHJIOTOM, T.€. MHIIOT
MOCPENCTBOM MYCKYJIBHOH CHJIBl TPUBOAUT B JACUCTBHE OpraHbl
yIpaBIeHUS U yCTPOICTBa, 00ECTIEYNBAIOIINE CO3TaHNE U M3MEHEHHUE
YOPABJISIOMUX JIBHKCHUEM CaMOJeTa CHJI U MOMEHTOB, TO CHCTEMa
yIpaBIeHUS Ha3bIBAaeTCSd HeaBTOMATHUECKOW (TpsMoe yIpaBJeHUE
CaMOJICTOM).

HeaBTOMaTH3MpOBaHHBIE CUCTEMBI MOTYT OBITh MEXaHUYECKUMHU H
TUAPOMEXaHUYECKUMH. MEXaHWYEeCKUE CHUCTEMBl - OTO MEpBhIC
caMOJIETHBIE CHUCTEMBI, Ha 0a3e KOTOPBIX CO3/aHBI BCE COBPEMEHHBIC
KOMIUJIEKCHBIE CHCTEMBbl OCHOBHOrO yIpaBlieHus. bamancupoBka u
YOpaBJICHUE 3[ECh OCYILIECTBISIOTCS HEMOCPEACTBEHHO MYCKYJIbHOH
CHJION DKHIIaXKa B TCUCHUE BCEro MOJIETA.

IV. IlepeBennTe NMCEMEHHO:

Ppryaru ynpasiieHHs1 caM0J1€TOM

Ha coBpeMeHHBIX caMoieTax rpakJaHCKOM aBHALlUM YIPaBIICHHE
pazzensercs Ha ABE TPYIIbI — Py4HOE U HOXHoe. PydHoe ympaBienue
NPUMEHAIOT JUIA BO3ICHCTBHA Ha DJEPOHBI U PyJdb BBICOTHI.
KomaHgHbIM pBIYaroM B cUCTEMax YIPaBICHUS CPENHUX U TKEIBIX
CaMOJIETOB SBISETCA INTypBaJbHas KOJNOHKA. JJIA JErKuX CcaMoJIETOB
MOXeT OBITh IPUMEHEHa pyuka. J[BreHue IuTypBaja BIeBO (IPOTUB
YacoBOM CTpeNnku) mpuBeAeT K 0Opa3oBaHHIO JIEBOTO KpeHa.
COOTBETCTBEHHO IMOBOPOT LITypBada BIPaBO (IO YaCOBOHM CTpeENKe)
BBI30OBET TMOSBIIGHHE MpaBoro KpeHa. «Jlaga mTypBama oT ceOs»
BBI30OBET CHIDKEHHME, NUKHpOBaHHE camojera. U, Haobopor, mpu
MepeMelIeHnN IITypBaja «Ha ceOs» camosieT OyAeT MOAHMUMATHCS.
HezaBrcuMo OT KOHKPETHOTO KOHCTPYKTHBHOI'O HCIIOJIHEHHS! Ha BCEX
caMoJIeTax OINpeNelIeHHOE IBM)KEHHE MITypBajlla WM PYYKH BBI3OBET
9BOJIIOLIMIO CaMoOJIeETa OAMHAKOBOro xapakrepa. HokHoe ympasieHue
MpeAHa3Ha4YeHo U YIpPaBJCHHUS pylieM HampasiieHHs. «[lada mpaBoii
HOT'M» BIIEpel TpHBENET K MpaBoMy pa3BopoTy. Takum oOpaszom,
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KOHCTPYKLHS yIpaBJICHHS MNpeIyCMaTpUBaeT, 4YTOObl H3MCHEHHE
MTOJIOK EHUS camMoiera B TIPOCTPAHCTBE  COOTBETCTBOBAJIO
€CTECTBEHHBIM pedliekcaM YeloBeKa.

V. IlepeBenuTe MMCEMEHHO:

- E— C__T‘—J% """
P ——— q ez?“%{\
é;:;we\}\

Ha3nayeHnue H cOCTaB BCIIOMOIaTe/JIbHOI0 YupaBJdeHUs CaMoOJIETOM

BcriomorarensHble  CHCTEMBI YHOpaBJICHUA 3HAYUTCIIBHO IIPOIIC
OCHOBHOH CUCTCMbI, OHHU BKIIOYAIOT TOJBKO YaCTb €C arpcerartos.
OOBIYHO 3TO KOMaHAHBIC pblyarvu, MIpOBOJAKa W HCIIOJTHHUTCIIBHBIC
MEXaHU3MBI, MNpUBOAAIINCCA B JABHIKCHHUC ruapaBIN4YCCKUMU,
QJICKTPUICCKUMU, IMTHECBMAaTHYCCKUMHA yc’I‘pOﬁCTBaMH nim
MEXaHUYCCKNMHU HpI/ICHOCO6J'IeHI/I$IMI/I.

PaGora Bcex 3lIEMEHTOB MCXaHHu3alluu  KpbLia (BaKpBIJ'IKOB,
NPCAKPBUIKOB U CHOﬁJ’IepOB) OCHOBAHA Ha YyHNpPAaBJICHUU IMOTI'PaHUYHBIM
CJIOCM Ha TIOBCPXHOCTHU Kpbllla W HU3MCHCHUU KPHBHU3HbI HpO(l)I/IJ'IH
KphblLia. MeXﬁHI/I3aLII/I$I KpblJla TO3BOJIAACT  YIYUHIUTH B3JIETHO-
IOCaJOYHBIC U MaHéBpCHHBIe XapaKTCPpHUCTUKU caMonéra, YBCINYUTH
Cro IMOJC3HYKO HArpy3Ky H©W IOBBICUTH 0e30macHOCTL  IONETAa.
DleMeHTaMu MEXaHU3allu1 nepe):[Heﬁ YaCTH Kpbllla ABJISIFOTCA
MMOBOPOTHBIC HOCKH, MMPEAKPBUIKH, HOCOBBIC IIUTKU, HIUTKH KpIorepa.
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DneMeHTaMH MeXaHU3allui 3aJHed dYacTh KpbUia SBISIOTCS
MMOBOPOTHBIC 3aKpBUIKH, IIeNeBble 3aKpbUTKA (0€3 BBIIBIKEHUS,
BBIIBIDKHBIE ONIHO-, JBYX-, TpEXIIeneBbie), 3akpbuiku Daynepa,
MTOBOPOTHBIE W CKOJB3AIIME (BBIABMKHBIE) MUTKH. D()PEKTUBHOCTH
AJIEMEHTOB MEXaHH3AIMX KPbLJIa 3aBUCHUT OT OTHOCHTEIBHBIX Pa3MEpOB,
(hOpMBI U TIOJIOKEHHSI OTHOCUTEIHFHO OCHOBHOW YaCTH KpbLia.

DJeMeHThl MeXaHW3alluu TepenHell 4acTh Kpbula 00eceuyuBaroT
JUKBHUIAIINIO CPHIBA TMOTOKA HA KpbUIE TIPpH OONBIIMX yriaxX aTakd
camonéra. HambGomee »¢GheKTUBHBIMH dIEMEHTaMH MeXaHU3aIlnu
MepeHer KPOMKH SBISIFOTCS TTPEIKPBLIKH.
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Lesson 16.

Schematic Design of the Airplane, Helicopter

ACTIVE TERMS AND EXPRESSIONS

screw propeller
airframe

jet engine
powerplant
fuselage
wings
empennage
landing gear
central portion
cockpit

airfoil

lifting surface

high-wing

mid-wing
low-wing

tail section
trim tab

pitch

rudder
landing skid
strut

ski
reciprocating engine
turbine engine
power-driven
hinged shaft
mast

torque

ducted fan

single-rotor helicopters
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BHHTOBOM IIPOIIEJLIED

ITaHEP caMoJIeTa

PEaKTUBHBIN IBUTATEID
CHIIOBasl yCTaHOBKa

(bro3emsnx

KPBLIbS

XBOCTOBOE OIIEpEHHE

IACCH

CpeHsA YacTh

KaOHHa SKHIaka
a’poMHAMHYECKas IIOBEPXHOCTh
HECYIIas MOBEPXHOCTh

BBICOKO PacIio0KeHHOE KPBLIO,
BBICOKOITIAH
CPEIHEPACIIONOKEHHOE KPBLITO

HH3KO PACIOJIOXKEHHOC KPbIJIO, HU3KOIIJIaH

XBOCTOBAsI 4YacTh
TpUMMEpP

KpeH

PYJb HampaBlIeHUs
MIOJI03KOBOE 11ACCH

HOTa I1acCh

JIBDKHOE I1aCCH
MOPILIHEBOW BUTATENb
ra30TypOMHHBINA IBUTATEIH
Ha MEXaHUYECKOU Tsre
IIAPHUPHBIN Baj

BaJl HECYLIIETO BUHTA

KpYTALIMIA MOMEHT; pEaKTUBHBIA MOMEHT

BHUHT B KOJBIIC
BEPTOJICT OJHOBHUHTOBOI CXEMBI



counter-rotating rotors

3-bearing swivel nozzle

roll nozzle ducts

leading-edge flap actuators
Pratt & Whitney F135
engine

weapon bay door with
mounted missile

lift fan drive-shaft

lift fan clutch

split duct air intake

valve box nozzle

lower lift fan door

forward fuel tank

oxygen under forward tank
radar

rudder pedals

ejection seat

lift fan

lift fan doors auxiliary vent

BHUHTBI IPOTUBOMOIOKHOIO BpaLIeHUS
peryaupyeMoe peakTUBHOE COILIO C
OTKJIOHSIEMBIM BEKTOPOM TATH

TpYOKH COIIIa peaKTUBHON CHCTEMBI
MOMIEPEYHOr0 yIpaBiIeHUS

MIPUBOIBI 3aKPBUIKOB

neuratens [IpatT sun Yurau F135

CTBOpKa OPYKEMHOr0 OTCEeKa C yCTaHOBJICH-
HOHU pakeTou

BEIYIIM BaJl MOABEMHOIO BEHTUIISATOPA
My(dTa MOIHEMHOTO BEHTIIIATOPA

TPYOKH BO3J1yX03a00pHHKA

BBIITYCKHOE OTBEPCTHE KJIAIIaHHOW KaMepbl
HUKHSISI CTBOPKA OTCEKa MOABEMHOT0
BEHTUJISITOpA

HOCOBOM TOTUTHMBHBIN Oak

KHCIOPOIHEIH 6ak

panap

MeAany yIpaBieHHus pyJieM HalpaBiIeHUs
KaTamyJbTUPyeMOoe Kpecio

MOIbEMHBII BEHTUIIATOP

CTBOPKH OTCE€Ka MOABEMHOI0 BEHTUIIATOPA

INTRODUCTORY EXERCISES

I. Haiigute B TeKcTe U NepeBeUTe CJIOBOCOYCTAHNS:

Aixed-wing aircraft that is heavier than the air; composition of the
airframe can differ depending on the type of the aircraft; be designed to
carry passengers and/or cargo; be attached at different portions of the
fuselage; the movable parts of the horizontal stabiliser; to move the
nose of the airplane to the sides; to take off and land vertically; to
eliminate the effects of torque.

II. HaiinuTe B TeKCTE YKBUBAJIEHTHI CJIOBOCOYECTAHMIA:

CaMoJIeT COCTOUT H3; KOHCTPYKLUA OOIBIIMHCTBA CaMOJIETOB
BKJIIOUaeT B ce0s CJICAYOIHEC YaCTH; HCHTpaJbHas YaCTb KOPITyCa,
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NEPCBO3UTH IMACCAKUPOB HIIU TPY3; HU3KO PACIOJOKCHHOC KPBLIO,
HU3MCHATH KPCH BO3AYHIHOI'O CyaHa, ABUTAaThb B CTOPOHBI HOC CaMOJIC-
Ta, COCTOATH U3 IBHUIaTCIIA U BCEX €I'0 KOMIIOHCHTOB.

TEXT
Schematic design of an airplane (helicopter)

The airplane is a fixed-wing aircraft that is heavier than the air,
propelled by a screw propeller or a jet engine. The airplane consists of
the airframe and the powerplant. The composition of the airframe can
differ depending on the type of the aircraft, but most airplanes comprise
the following basic parts: the fuselage, wings, empennage and landing
gear.

The fuselage is the central portion of the body of an airplane. It
includes the cabin and / or the cockpit, which contains seats for the
crew and the controls for the airplane. The cabin can be designed to
carry passengers and / or cargo, its size and structure can differ in
accordance with the aircraft’s purpose. The fuselage may also provide
attachment points for the other major airplane components.

The wings are the airfoils attached to each side of the fuselage and are
the main lifting surfaces that support the airplane in flight. Wings may
be attached at different portions of the fuselage: high-wing, mid- wing
and low-wing designs.
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The number of wings can also vary: airplanes with a single set of
wings are called monoplanes; airplanes with two sets are called
biplanes.

The empennage is the tail section of an airplane; it includes a
horizontal stabilizer and a vertical stabilizer. The movable parts of the
horizontal stabilizer include elevators and trim tabs, which are used to
adjust the airplane’s pitch in the air. The movable part of the vertical
stabilizer is called the rudder and is used to move the nose of the air-
plane to the sides.

The landing gear is located on the bottom part of the airplane’s
fuselage, it usually consists of wheels and struts, or, in some cases, skis
or floats.

The airplane’s power plant consists of the engine and all engine
components, the propeller and the electrical system. Airplanes use three
types of engines: reciprocating engines, turbine engines and jet engines.
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The helicopter is an aircraft with one or more power-driven
horizontal propellers or rotors that enable it to take off and land
vertically, to move in any direction, or to remain stationary in the air. The
helicopter’s airframe consists of the fuselage, empennage and landing
gear, which can consist of either landing skids or a set of wheels and
struts.

The main airfoil of the helicopter is the rotor mounted on top of the
fuselage on a hinged shaft (mast) connected with the vehicle’s engine
and flight controls. To eliminate the effects of torque, which causes the
helicopter to turn in the opposite direction to the rotor, single-rotor
helicopters use a smaller tail rotor or a ducted fan. Other helicopters use
two main counter-rotating rotors to eliminate the effects of torque.

II1. OTBeTBTE HA BONIPOCHI:

What is the airplane?

What basic parts do airplanes comprise?

What does the fuselage include?

At what portions of the fuselage can the wings be attached?
What does the empennage include?

What types of engine do airplanes use?

What does the helicopter’s airframe consist of?

What is the purpose of a smaller tail rotor?

PN B WD =

IV. IlepeBenute mnucbMeHHO. 3Ha4YeHHEe HEM3BECTHBIX BaM
TEPMIHOB BBISICHUTE 110 CJI0BAPIO:

CamoneT — O9TO JIeTATeNbHBIN ammapar TsDKelee BO3IyXa,
MPUBOIUMBIN B JIBI)KEHHE TIPU TIOMOINM MPONENepa WA PEaKTUBHOM
Tsard. OH COCTOMT U3 TJIaHepa W CHIIOBOH ycTaHoBKH. CHUJIOBas YCTaHOBKA
BKJIIOYaeT B Ce0S BCIO COBOKYIHOCTh YCTPOWCTB W CHCTEM IS
CO3JIaHMS CUJIbI TATH (IBUTATENH, IBUKUTEIH, CTAPTOBBIC M TMONETHbBIC
YCKOPUTEIH, YCTPOMCTBA peBepca TATH U T.1.). [Inanep — 3T0 CTpyKTypHas
YacTh caMonéra Wi Bepronéra 0e3 CHUJIOBOM YCTAaHOBKH U
000pyIOBaHMS.

132



[logpemuast cuma JieTaTeNbHBIX aNIapaToB TsDKeJIEe BO3AYyXa
co3JaeTcs 3a CcUeT Kpbula JTuOO Hecymiero BUHTA. KpbUlbsi caMOJIETOB
MOT'YT KPEHNHUTbCA K pasHbIM dacTsAM (ro3eishka B 3aBHCUMOCTH OT
KOHCTPYKIIVH.

VYnpaBieHHe B BO3IyXe CaMOJETOM OCYILECTBIISIETCS MPHU MOMOIIH
W3MEHEHHUS MOJOXKEHHS IUIOCKOCTEH YIpPABJICHUS, a BEPTOJIETOM —
M3MEHEHNEM HaKJIOHAa OCH HECYIIIEr0 BUHTA.

OCHOBHBIM 3JIEMEHTOM TIIaHepa siBisiercss ¢ro3emspk. B Hem
pa3sMenIaoTcs KUMaX U OPTraHbl YIPaBICHUS, a TAKKe MacCaKUPbI U /
i rpy3. KomnoHOBKa Qro3ensbka CyHIECTBEHHO pas3jiMdaercs B
3aBHCHMOCTH OT THIIa JIETATEIBHOrO aImapara.

V. IlepeBenuTe NHCBMEHHO. 3Ha4YeHMEe HEM3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJI0BapIO:

A plane is a heaver-than-air aircraft with fixed wings used for the
creation of lift when in motion. This motion is created by the
propulsion power of the engine. Airplanes are designated for
transportation of people and cargo, and also for special and military
purposes. A combat plane is a plane equipped with various weapons and
designed to hit air and ground targets and for accomplishing special
missions.

In accordance with the mission combat planes are divided into bombers,
fighter-bombers, attack planes, reconnaissance and transport planes.

The main parts of a plane are the fuselage, the wings, the tail unit
and the power plant.

A fuselage is the plane body which connects the wings with the tail
surface and holds the crew (a pilot, a copilot, a navigator, a flight engineer,
a bombardier and others), the equipment of the plane and the cargo.

A wing is designated to develop the lift of the plane. It consists of a
framework made mainly of spars and ribs and has a metal covering.

The tail surface of a plane is needed to control forces and change the
flying mode. Usually it consists of fixed parts: the horizontal stabi liser,
the vertical stabiliser, agile elevators and rudder.
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The landing gear is a device for takeoff and landing. It can be either
retractable or non-retractable, depending on the plane’s construction.

VI. BeicTynuTe B poJi NepeBoI4YNKA:

UYro noHnMaeTcsanon
TEPMUHOM
«rozemsor»? st
4ero OH
NpeaHa3HaveH?

Usually, the term fuselage means an
aircraftbody. It is fuselage to which
empennage, wings, and landing gear are
attached. Its primary uses are to
accommodate crew, to carry passengers,
cargo, or technical equipment. It can also
be fitted with fuel tanks or power plant

Bcem u3BectHO, 4TO
KJIIOUYEBOI 4acThbIO
caMoJIeTa SBJISICTCS
kppu10? KakoBo ero
OCHOBHOE
npenHa3HayeHue?

The main purpose of the wings is to
producewing lift. A low pressure area
forms above the upper edge of the wing,
while a high pressure area forms below
the lower edge ofthe wing, so the wing is
“pushed” upward, and the plane flies up

3a cYeT KaKuX CpeACTB
JOCTUTAETCS
YCTOWYUBOCTH U
YIOPaBISIEMOCTh
caMmorera B nonere?

Stability and sensitivity of an aircraft are
provided by means of assembly of airfoils,
called fins, which consist of vertical and
horizontal fins. Due to the fact that these
finsare located in the tailpiece, it’s also
called empennage

UTO B KOpHE OTINYAET
BEPTOJIET OT
camonera?

Helicopter is a rotary-wing craft capable of
vertical take-off and landing. Its
ascentional and propulsion forces are
produced by meansof one or several rotors
with one or several drive connections
during all stages of flight.
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Lesson 17.
Schematic Design of the Jet Engine
Types of Aircraft Engines

ACTIVE TERMS AND EXPRESSIONS

jet engine
consists of four main parts

compressor

combustor chamber
constant pressure

nozzle

inlet airstream

combustion products

thrust

reciprocating engine (pistonengine)
internal-combustion engine
turboprop (jet-prop) engine
turbofan engine

turbojet engine
rearward discharge of a jet

inlet airstream
rotational motion
propeller
engine’s exhaust
air inlet

intake

exhaust

primary stream

PEaKTUBHBIN JBUTATENH
COCTOSITh U3 YETHIPEX OCHOBHBIX
JacTeu

KOMITIPECCOP

Kamepa CropaHus

MOCTOSIHHOE JIaBJICHHE

COILIIO

BXOZSIIUN BO3IYIIHBIN MOTOK
TIPOIYKTHI CTOPaHUS

TSTA

TIOPIITHEBOU IBUTATENH
JIBUTATENTh BHYTPEHHETO CTOPaHUs
TypOMHOBUHTOBOW JBUTATENb
TypOOpEeaKTHBHBII
JIBYXKOHTYPHBIN JIBUTATENTH
TypOOPEaKTUBHBIN TBUTATENb
CTPYy# Ta30B PEaKTHBHOTO
JIBUTATEIIS

BCTPEUHBIN TTOTOK BO3yXa
BpaIiaTelbHOE IBIKEHUE

BUHT

BBIXJIOI JIBUTATEIIS

3a00p BO3JIyXa, BO3yX03a00pHUK
BIIYCK, BITYCKHOE YCTPOHCTBO
BBIXJIOI

OCHOBHOM BO3IYIIHBIN OTOK

135



INTRODUCTORY EXERSISES

I. Hajigute B TeKcTe U NepeBeUTe CJIOBOCOYCTAHNS:

Rearward discharge of a jet; hot gases generated by burning fuel;
10 to 40 times the pressure of the inlet airstream; the continuous stream
of high-pressure combustion products; to use one or more pistons in
order to convert pressure; to power the air compressor; attached
turbojet engine

II. HaiinuTe B TeKCTE YKBUBAJIEHTHI CJIOBOCOYECTAHMNI

I[BI/IFaTeJ'IB BHYTPCHHCIO CropaHud; CXUMAaTb BO3AYX [0
mokasateijid B, OTHOCHTCIBHO ITOCTOAHHOC IOAaBJICHUC, BBIXOJHUTH M3
ABUTATCIIA YCPE3 COIIO I CO3JaHUS TATU; BPAILIATCIbHOC ABUKCHUC
BHUHTA, UCITIOJIb30BATh I'a3 KakK pa60qee TCJI0; CO3AaBaTh AOCTATOYHYIO
JUIA ABUKCHUS CaMOJICTA TATY.

TEXT
Schematic design of the jet engine.
The types of modern aircraft engines

The jet engine is an internal-combustion engine that propels an
aircraft by means of the rearward discharge of a jet, usually hot gases
generated by burning fuel with air drawn in from the atmosphere.

The jet engine consists of four main parts: the compressor, combustor
chamber, turbine and nozzle. The compressor is used to compress the air
to a pressure ratio of typically 10 to 40 times the pressure of the inlet
airstream. The compressed air then flows into the combustor chamber,
where a steady stream of fuel mixes with it and burns at ap- proximately
constant pressure. The continuous stream of high-pressure combustion
products then flows through the turbine, which powers the compressor,
and exits the engine through the nozzle to produce thrust.
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INTAKE COMPRESSION COMBUSTION EXHAUST

A Indet’ Comoustion Chamsers Turbina '

- Coid Section Hol Section

Modern aircraft use the following types of engines:

* The reciprocating engine (piston engine) is an internal-
combustion engine that uses one or more pistons in order to convert
pressure created by burning fuel into rotational motion of the propeller.

* The gas-turbine engine is an internal-combustion engine that
uses gas as the working fluid to turn the turbine, which powers theair
compressor. The thrust is produced when hot gas exits the engine
through the nozzle.

OMPressors
Combustor

Turbines
* The turboprop (jet-prop) engine is a turbine engine, which works
in a way that is quite similar to the gas-turbine engine, except that the
turbine works to rotate the propeller, and the engine’s exhaust is too
weak to produce enough thrust to move the airplane on its own.
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* The turbofan engine is similar to a turboprop engine, but has a
fan instead of a propeller, which is enclosed in the casing. Another
difference is that a turbofan’s turbine is driven not by an internal-com-
bustion engine, but by an attached turbojet engine.

» Jet engine.

II1. OTBeTBTE HA BONPOCHI:

1. By what means does an internal-combustion engine propel an
aircraft?

2. What main parts does a jet consist of?

3. What is the purpose of the compressor?

4. How is thrust produced?

5. What is the difference between a piston engine, gas-turbine en-
gine, and jet-prop engine?

6. By what means is the turbofan engine driven?

IV. IlepeBenute mnucbMeHHO. 3Ha4YeHHEe HEM3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJI0BapIO:

TypOopeakTHBHBII ABHTaTEb

TypOopeakTHUBHBIM JBHUraTtelb COCTOMT M3 IATH OCHOBHBIX
KOMITOHEHTOB: BCaCBIBAIOLIECIO MaTpyOKa, POTALMOHHOIO BO3AYIIHOI'O
KOMIIpEcCOpa BIEpenu, TpYINIbl KaMep CropaHus, B KOTOPBIX
HEMpephIBHO BOCIIAMEHSIETCS BIPHICKMBAEMOE TOIUIUBO, TYPOHHBI,
BpallaroeiicsHa oo1eM Bary ¢ KOMIPECCOPOM, U COTLIa.

Jns 3amycka TPJI oTKpbIBaeTcsl TOIUIMBHBIN KJIAllaH M HA)KMMaETCS
MepeKIIIoYaTenb YNPaBIAIOIIEro peryiaaropa 3axkuranusa. Craptep
MIPOKPYYMBAET OCHOBHOM BaJl, B TO BpeMs KaK KaTyIIKH 3a)KUTaHUS
MOAIOT HA CBEYM TOK BBICOKOTO HAMpsOKEHHA U BOCIIAMEHEHHS
BO3AYLIHO-TOINIMBHON cMmecH. [locie BocmmaMeHeHus cMecu B JTr00oi
13 JBYX KaMep CO CBEYaMH 3a)KMraHMs IJIaMs paclpoCTpaHsAETCs B
Ipyrue Kamepbl uepe3 coequHuTenbHble TpyOKu. Ilporpes TP/l ne
TpeOyercs, TaK KaK OTCYTCTBYET TPEHHE MeTaja O METall, U TOJIBKO
HEKOTOpBIE Y376l ABUTATENS HYKIAIOTCS B CMa3Ke.
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Ha 3emme Bo3gyx HarHeraercs B KaMmepy IIpH  IIOMOIIH
KOMIIpeccopa, a TOIUIMBO IIONAeTCsl TMOJ{ BBICOKHM JaBJICHUEM IIPH
MOMOIIM TOIUIMBHOTO HAcoca M HEMNPEPbhIBHO BOCILJIAMEHSIETCS.
B nonere B mo- gaye BO3myXa KOMIIPECCOPY MOMOTAaeT BCTPEUHBIN
MOTOK.

CKOpOCTHOI BEIOpOC TOpsIIIeil cMecH 4epe3 JIOMATKH MPUBOIUT BO
BpallleHne TypOuHYy ¢ 4acToToi 000opoToB OT 8 m0 16 ThIC. 00./MHH.
Bripaborannas MmexaHWUYecKasi 3HEPTHUS UCIIOIB3YETCs KOMITPECCOPOM 1
BCIIOMOTATEIbHBIMU  YCTPOMCTBAMH, TaKHUM o00pa3oM, B KaMmepy
CropaHusi HarHeraeTcss OonbIuii 00beM BO3MyXa IS MPOJOIKEHUS
LIMKJIA.

Tak xe, kak U o0bryHOMY nBUTaTento, TPJ] Ha GompIMX BBICOTAX
TpeOyeTcsi MEeHbIIIe TOIUIHBA.

[lomawa  TomnmBa B KaMmMepel  CTOpaHUs  peryIupyeTcs
ABTOMAaTUYECKUM PETYISATOPOM C OApOMETPOM.

V. IlepeBenuTe MMCEMEHHO:

How Jet Engines Work
Most jet propelled airplanes use a turbofan design. The turbofan can
be thought of as a high tech propellor inside of a duct called a diffuser,
driven by a gas generator.

The Core
The core of a jet engine is a gas generator that creates high pressure
gas to power aturbine. This setup has compressor, combustor, and
turbine sections.

The Compressor
Compressed air makes for a much more power fuel combustion
reaction relative to engine size. Compression happens in stages that
force incoming air into an increasingly narrow chamber. A single
compressor stage is comprised of a spinning rotor paired with a ring of
stationary stator vanes which are attached to the core casing. Rotor
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blades swirl the air as they force it through the compressor. Stator vanes
slow this swirling momentum in exchange for increased air pressure.
This compressor has four low pressure and ten high pressure stages.

The Combustor

Air is mixed with fuel and ignited as it passes through the
combustor, releasing a jet of super high powered gas. The design shown
here is an annular combustor, meaning "ring shaped." Compressed air
enters the inlet nozzles. Each nozzle is coupled with a fuel injector, and
is designed to swirl the incoming fuel and air for an even mix. A couple
of igniter plugs, not unlike the spark plugs found in car engines, ignite
this mixture and the reaction spreads evenly around the ring. Once
started, combustion continues as long as air and fuel are supplied.

The turbine

Turbines at the rear of the jet engine are powered by exhaust gasses
exiting the combustor. Much of the turbine power is used to turn the fan
while a smaller percentage powers the compressor stages. Turbine fins
get extremely hot. Some air from the compressor is diverted for
cooling, and special coatings are used to keep temperatures down. The
exhaust cone is specially shaped to mix and accelerate exhaust streams.
It also covers sensitive internal engine parts.

The fan

Early jet engines were turbojets, where all incoming air flows
through the core. Most modern winged aircraft engines are turbofans,
where only a fraction of air enters the coreor gas generator, and the
resulting power turns a specially designed fan. Again, the fan can be
thought of as a high-tech propeller inside of a duct. Air that does not
enter the core is called bypass air.

High bypass engines are designed to move large quantities of air at
slower cruising speeds(a range of about 310 to 620 mph).The exchange
for high efficiency is engine size — high bypass engines can be very
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large, with massive fans compared to core size. Commercial airliners or
military transport aircraft are example applications.

Exhaust velocity is a major factor in jet engine noise. High bypass
engines surround fast-moving coreexhaust with large quantities of
slower-moving bypass air for quieter operation. Military fighter aircraft
use low bypass engines, which are more compact, have high power-to-
weight ratios, plus supersonic and afterburner capabilities, in exchange
for things like poor noise control and high fuel consumption.

Afterburner

High performance engines may have afterburner capability.
Additional fuel is sprayed into a jet pipe section where it mixes with
exhaust gas, and is ignited, producing a second stage of combustion.
Since afterburner is fuel inefficient, it's generally used in short bursts
during takeoff, climb, or combat maneuvers. The exhaust nozzle is
adjustable for maximum exhaust acceleration and to avoid undesirable
back-pressure which can harm forward engine parts.

VI. IlepeBennTe NMCbMEHHO:

[opmHeBoii 1BUraTe/ b
JI/a ¢ mopmiHeBBIM nBWUTAaTENEM JIETHT TMPH IOMOINM BHHTA,
TSHYIIEro WX TOJNKAIOIIEr0 Ji/a CO CKOPOCTBIO, JOCTAaTOYHOH s
CO3JIaHUsI TIOJJbEMHOM CHJIBI KPbLIa, HEOOXOIUMOM IS TOTO YTOOBI
yAepkKUBaThCsl B Boznyxe. Ilpomemnep Kpemurcs K TJIaBHOMY Baly,
KOTOpBII 4epe3 pEIyKTOp COENUHSIETCS C KOJEHYAaThIM BajoM
JBUTATEIS.

TypOopeakTHBHBII IBUTaTEb
TypOopeakTuBHBIA ~JABUTATEdb COCTOMT W3 IISITH  OCHOBHBIX
KOMITOHEHTOB: BCaChIBAIOLIECIO MaTpyOKa, POTALMOHHOIO BO3AYILHOIO
KOMIIpeccopa BIEpEAM, TpyNIbl KaMep CrOpaHHsa, B KOTOPBIX
HEMpephIBHO BOCIUIAMEHSETCS BIPHICKMBAEMOE TOIJIMBO, TYpPOUHBI,
Bpalaroneiics Ha o0IieM Baly ¢ KOMIPECCOPOM U COILIA.
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Hns 3anycka TP/l oTkpbIBaeTCsl TOIUIMBHBIN KialaH U HAXKUMAETCA
MEepeKIoyaTeNlb  YIpaBISAIOIIEro peryiasrtopa 3axuranus. Craprep
MPOKPYYHBAET OCHOBHOM Ball, B TO BpEeMs KaK KaTYIIKH 3aKUTaHUA
MOJAa0T HAa CBEYM TOK BBICOKOTO HANpPSDKEHHS AJ BOCILIAMEHEHUS
BO3YIIHO-TOIUTMBHON cMecHu. [locie BocmmaMeHeHus: cMecH B JTF000i
W3 JBYX KaMep CO CBEUYAMM 3aKUTaHUs, IJIaMsl pacHpoOCTpaHseTcs B
Ipyrue KaMmepbl uepe3 coequHuTenbHble TpyOKu. Ilporpes TP/ ne
TpeOyercs, T.K. OTCYTCTBYeT TpEHHE MeTayjla O METalUl, U TOIIbKO
HEKOTOpPBIE Y3JIbl IBUTATENsl HYKIAIOTCS B CMa3Ke.

Ha 3emme Bo3ayx HarsHeraercs B KaMmepy MHOpH [OMOIIU
KOMIIpECcopa, a TOIUIMBO MOJAETCS MOJ BBICOKMM JAaBJICHHUEM MpHU
MOMOILM TOIUIMBHOTO HAcoca M HENPEphIBHO BoOCIUIaMeHserca. B
MOJIETE B MOAAaUE BO3AyXa KOMIIPECCOPY MOMOTaeT BCTPEUHBIN MOTOK.

CKOpOCTHO# BEIOpOC TOpsIIIei cMecH 4epe3 JIOMATKH MPUBOIUT BO
BpallleHHe TypOMHY ¢ 4acToToi 000poToB OT 8§ nmo 16 Thic. 00/MUH.
BripaGoranHass  T.0.  MeXaHWYecKas ~ DHEPrus  HCIIONb3yeTcs
KOMIIPECCOPOM H BCIIOMOTATEIbHBIMH YCTPOMCTBAMH, TAKHM 00pa3oM
B KaMepy CropaHdus HarHeTaercsi OonbIIMii o0beM BO3ayXa s
MPOJOJIKEHUS LIUKIIA.

Tak xe, kak U o0bryHOMY nBUTaTemto, TPJ[ Ha OompIMX BBICOTAX
TpeOyeTcs: MEeHbIIIe TOTUTHBA.

[lomaya  TomnmBa B KaMmepbl  CrOpaHus  pErylupyercs
ABTOMAaTUYECKUM PETYISATOPOM C OAPOMETPOM.

TypOoBunToBoii nBurarens (TB/I)

TBJl ob0benuusier B cebe 4epThl PEaKTUBHOIO M MOPIIHEBOro (C
nponemiepom) nasurareneil. YcrpoictBo TBJ[ cxoxe ¢ TP/, 3a
HCKIIIOYEHNEM TOT'O, YTO K MIEPBOMY BIIEPEAH NPUCOEAUHEH IIPONEIUIEp,
BpallaeMblii IpW IOMOIIM Baja TypOWHBI 4Yepe3 IIeCTEPEHOYHYIO
TPAaHCMHUCCUIO [UIA YMEHBIICHUS 4YHciIa OOOpOTOB; TaKkKe s
JBUKEHUS UCTIONB3YETCsl pEaKTUBHASA TATa OT UCXOIAIINX I'a30B.
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VII. BeicTynuTe B poJi epeBOI4YHKA:

OOIIEeH3BECTHO, UYTO Ha
JAHHBIN MOMEHT CaMbIM
pacnpocTpaHEHHBIM BHIOM
PCaKTUBHBIX JIBUTATENCH
SIBIIICTCS TYPOOPEAKTUBHBIN
JIBUrarenb. YTo BBl MOXKETE
CKa3aTh O MPHHIIUIE €ro
pabote1?

A turbojet engine works in the
following way: a compressor sucks
air in, compresses it, and directs it
to a combustion chamber. There the
compressedair mixes with fuel,
inflames, and expands. The
expanded gas forces the turbine,
which is located on the same shaft
with the compressor, to rotate. The
remaining part of energy is moved
to a convergent-divergent nozzle. As
a result of directed efflux from the
nozzle, theengine is affected by the
thrust.

Kakoif ocHOBHOM THIT
JBUTATEIS IPUMCHSIETCAB
BHHTOBOU aBHATEXHUKE?

In such a class of vehicle, piston
engines are usually used. It
produces thrust by means of a
rotation movementof the propeller,
as well as compound engines, with
the thrust produced by thepropeller
being more than 50% of the total
thrust of the engine.

W3 xakux OCHOBHBIX YacTeH
COCTOHT PEaKTHBHBII
JIBUTATEND?

Any jet engine has to consist of at
least 2 parts: a combustion
chamber, where the freeing of the
chemical energy occurs and its
transformation to the heat energy of
the gases, and a propulsive nozzle,
where the heat energy, when the
gases efflux the nozzle at a great
speed, transforms to velocity
energy, which, as a result, produces
thrust.
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Lesson 18.

Aircraft Weapons

ACTIVE TERMS AND EXPRESSIONS

aircraft weapons

air-to-air weapon
air-to-ground weapon

rocket

missile

Royal Air Force
be equipped with

fixed-wing reconnaissance
aircraft

revolver cannon
(un)guided bomb

fit with

high-explosive warhead
short-range missiles
medium-range missiles
long-range missiles
successor

Paveway II LGB
AIM-9X Sidewinder
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ABHAITMOHHOC BOOPYIKCHUC
yipaBiisi€Mas pakera Kjaacca
«BO3AYX—BO3YyX»

PpaKeTa Ki1acca «BO3AyX—
3EMIIA»
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INTRODUCTORY EXERCISES

I. Hajigute B TeKcTe U NepeBeUTe CJIOBOCOYCTAHNS:

Be classified as; be equipped with a wide variety of weapons; armed
with machine guns; be unguided or guided by lasers; rockets fitted with
a kinetic energy penetrator; which relies on its kinetic en- ergy to
destroy armoured targets; be divided into the following cate- gories.

II. HaiinuTe B TeKCTE YKBUBAJIEHTHI CJIOBOCOYECTAHMIA:

Honpawemnbcs[ Ha, OCHAIIaThbCsa B 3aBHCHMMOCTH OT Ha3HAYCHUA,
BOOPYXATbCA MYJICMCTAMH HJIM K€ HC MMCTb BOOPYIKCHUS BOBCC; Ha-
BOOUTHCA TI0 JIA3CpHOMY JIy4dy; YHHUYTOXKAThb 6p0HI/Ip0BaHHBIe Ocian
6J1aroz[ap$[ CBOCH KHHETUYECKOU OHCPruu; noApasaciadaTbCa Ha CICAY-
OMIUC KaTCropuu; OBITh 06Hapy>KeHHLIM moCcpeaACTBOM MMACCHUBHOI'O
HJIN AKTUBHOI'O paJIUOJIOKAIIMOHHOI'O CaMOHAaBCACHUS.

TEXT
Aircraft weapons of the Royal Air Force

Aircraft weapons can generally be classified as air-to-air and air- to-
ground weapons according to their target, and as bombs, rockets,
missiles and guns according to function. The aircraft of the Royal Air
Force can be equipped with a wide variety of weapons depending on
their purpose.

Most non-combat aircraft of the RAF are either armed with ma-
chine guns (support helicopters), or do not have any weapon system atall
(fixed-wing reconnaissance, transport or refueling aircraft).

The weapons used by the RAF are:

1. Aircraft guns such as Mauser 27mm and Aden 30mm revolver
cannon and M60D machine gun.

2. Bombs, which can be unguided (for example 1000Ib and 5401b
General Purpose Bombs) or guided by lasers or satellites (Paveway II
LGB and its successor Paveway III LGB bombs).
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3. Rockets fitted with either a high-explosive warhead for attack
on lightly protected constructions and ships, or a kinetic energy pene-
trator, which contains no explosives, but relies on its kinetic energy to
destroy armoured targets.

4. Missiles. The missiles used by the RAF can be both air-to-air
and air-to-ground and can be further divided into the following cat-
egories: short-range missiles (Sidewinder), medium-range missiles
(Skyflash), long-range missiles (Meteor, Storm Shadow).
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III. IlepeBemuTe mNHCBMEHHO. 3Ha4YeHHe HEHM3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJI0BapIO:

Boopyxenne caMoneToB M BEPTONETOB MOXHO pa3leluTh Ha Iy
LIEYHOE U PAaKETHOE, MTOCIENHEE, B CBOIO OUEPElb, NETUTCS Ha CUCTEMBI
«BO3YX—BO3IyX» H «BO3AYX—TIOBEPXHOCTHY, @ TAK)KE Ha yIpaBIIIeMbIe
pakeTsl U HEYNpaBIsieMble pAKETHbIE CHAPSIBI.

Paccmorpum Oonee moapoOHO HOBeHmMiA oOpasen MyHIEYHOrO
BOOpY>KeHHsI camolnieToB koponeBckux BBC — mymkxy GAU-22/A
Equaliser, xotopas mpencrasisier co00i 4eThIPEXCTBOIBHBIA BapHaHT
25-munnumerpoBoit  aBuaunonHod nymku GAU-12/U Equaliser ¢
BpamarmmuMcs 0610okoMm cTtBonoB. OHa ycraHoBimuBaercs Ha AV-8B
Harrier I u rammmn AC-130U  «Spooky». Hopas mymka
CKOHCTpyupoBaHa Ha 0Oa3ze GAU-12, HO KOIMYECTBO CTBOJIOB
COKpaTWJIOCh € TSTH 1O YETBHIPEX, YTO MO3BOJIMJIO YMEHBIIUTH MaccCy
Ha20 xkunorpamm, a rabaputsl—Ha 20%. Beipocia 1 TOUHOCTB CTpenbOBI, a
MOJBECHON KOHTEHHep ¢ 00eKOoMIUIEKTOM Ha 220 CHapsAooB 3aKperuiéH
non ¢rozemspkeM B 3agHed yacth  camonéra. CKOpoCTpenbHOCTh
crpensObl nocturaer 2 700-3 300 BeictpenoB B muHyTy. GAU-22/A
coBepmaer 50 BBICTpPENOB B CEKYHAY, TaK 4TO BECh 3alac NMaTPOHOB
MyLIKa PacXoAyeT OOBOJBHO OBICTPO M ¢ HMH(EPHATBHBIM IIYMOM.
Kommnanust General Dynamics Ordnance and Tactical Systems Takxe
paspaboTana MyIIEYHYIO CHCTEMY BHYTPEHHEH YCTAaHOBKH JUIS
TpaauLMOHHOro BapuaHTa F-35A, mpeanasHauenHoro ans Kopomes-
ckux BBC, u cpemusblil mymeunsiii 610k Missionised Gun System ams
BapuanTa F-35B ¢ yKkopo4eHHBIM B3JI€TOM M NOCAIKOM W HamyOHOTrO
BapuanTa F-35C, mpeanasHadeHHBIX Ui 0a3WpOBaHMS Ha HOBEHIINX
aBuaHocuax Tuna «KBuH Ommzaber». YcTaHOBKAa — BKIIOYAeT
CHUpanbHBII  0E33BEHBEBOW MeXaHW3M muTaHus ¢ 220  25-
MWUIUMETPOBbIMH cHapsimamu. O0a Bapmanta nymkua GAU-22/A
MPOIUIN KPUTHYECKUI aHaIn3 KOHCTpYKIMH B utone 2005 1., U nepBsIi
sK3eMIUIsIp ObuT m3rotoBiieH B siHBape 2006 r. IlepBole cTpens0oBbIe
WCTBITAHUS POLLIH B (eBpaje 3TOro e roja.
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IV. IlepeBenute mnucbMeHHO. 3Ha4YeHHEe HEM3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJI0BapIO:

1. The firing control equipment includes complicated electronic
and electromechanical devices capable of computing the correct lead or
releasing point in a fraction of a second.

2. The gunnery system of a modern fighter plane consists of the
fixed forward firing 20 mm automatic aerial guns, gun accessories, gun
control systems and a computing sight.

3. Gun charging and firing are accomplished from the cock-
pit with the switches located on the armament panel and control
stick grip.

4. An aircraft gun consists of seven major components: gun barrel,
receiver, recoil mechanism, gas mechanism, breechblock, buffer
assembly and a charger. During the process of firing, chambering a
round, closing and opening the breech, extracting an empty case and
management of the recoil and counter recoil actions is conducted
automatically.

5. Aircraft gun armament consists of air guns and machine guns
with ammunition and sighting systems used on aircraft. The main
characteristics of air guns are as follows: calibre 20-45 mm, firing rate3
000-6 000 rpm, muzzle velocityl 000-1 100 mps, effective range of fire
up to 2 000 meters.

6. According to design, modern air guns are divided into three
main groups: single barrel, revolver type and unit type.

7. The air guns are designated to engage ground and air targets.
They are usually fired electrically. An air gun fired continuously when
there is ammunition and the electric circuit is closed. The gun is
equipped with a pneumatic loading mechanism, which operates the
breechblock, chambers a round, clears the chamber in case of misfire
and puts on the safety after firing.
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Lesson 19.
Missiles Classification

ACTIVE TERMS AND EXPRESSIONS

rocket propulsion
jet-propelled

rearward ejection of matter

propulsive jet of gases
solid or liquid propellants
turbojet system

pulse-jet system

ramjet system

oxidizer
medium

oxygen content of the air

air-breathing
free-flight missile
rocketry

air-to-air missile

short-range air-to-air missile
(SRAAM)

within-visual-range air-to-airmissile
(WVRAAM)

“dogfight” missile

agility

pakeTHas TAra
PEaKTUBHBIN

BBIOpOC BelIeCTBa B 00OpaTHOM
HaTpaBJICHUH

peaKkTUBHAS CTPYs Ia30B
TBEPJ0E UM KHUIKOE TOIIIUBO
TypOOpEaKTHBHBIN ABUTATEINb
MyJAbCUPYIOIIH BO3LYIIHO-
PEaKTUBHBIN ABUTATEIb
MPSIMOTOYHBIN BO3AYILIHO-
PEaKTUBHBIN IBUTATEIb
OKHCIHTEIb

(oxpyskatoas) cpeaa
cofiep)kaHue KUCIIOpoAa B
BO3IyXe
BO3IYIIHO-PEAaKTUBHBII
HeynpasisieMasi pakera
pakeTocTpoeHue

PpakKeTa Kilacca «BO3AYX—BO3AYX»

PpakKeTa Kilacca «BO3AYX—BO3AYyX»
OJIMKHErO HCﬁCTBHH

pakKeTa Kj1acca «BO3AYyX—BO3OYX»
JJIA CTpeJ'IB6BI Ha JaJIbHOCTb
HpHMOﬁ BUIUMOCTHU

pakera BO3IYIIHOTO 00sI

MaHEBPOCIIOCOOHOCTh
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heat-seeking missile

medium-range missile air-to-
air missile (MRAAM)
long-range missile air-to-air
missile (LRAAM)

beyond visual range air-to-air
missile (BVRAAM)

radar guidance

inertial guidance

homing sensor
air-to-surface missile (ASM)

air-to-ground missile (AGM)

unpowered guided glide
bomb

laser guidance
infrared guidance
optical guidance

satellite guidance

passive radar or active radar
homing

standoff distance
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pakera ¢ TEII0BOU rOJI0BKOM
CaMOHaBEICHUS

pakKera Kiacca «BO31yX—BO3yX»
CpenHeN NTanbHOCTH
pakKera Kiacca «BO31yX—BO3yX»
OOJIBIION JaTLHOCTH
pakera Kjiacca «BO3AYX—BO3IYyX»
JUTSI TIOPAXKEHUSI LIeer 3a
npeneaaMu npsiMoi BUAUMOCTH

paanoJIOKalMOHHOC HAaBCACHUC

WHEpIMabHas CUCTeMa
HaBeICHUS

IATYUK CUCTEMBI
caMOHaBeICHUS
yrpagssemMasl pakera Kiacca
«BO3AYX—TIOBEPXHOCThY
yrpagssemMast pakera Kiacca
«BO3AYX—3EMJISI»
yrpagssemMast MiaHupyoIast
oomba

JIa3epHOE HaBEICHHE
nH(ppaKpacHOE HaBEICHHE
ONTUYECKOE HaBEJCHNE

CITYTHUKOBOC HABCICHUC

MMaCCUBHOE U aKTUBHOE
paaroJIOKallMOHHOE HaBEIEHUE
JalbHOCTh IIyCKa pakeThl 0e3

BX0Ja B 30HY nopaxenus [I1BO



INTRODUCTORY EXERCISES

I. Hajigute B TeKcTe U NepeBeUTe CJIOBOCOYCTAHNS:

Used broadly to describe a variety of jet-propelled missiles; to
consist of the combustion products of solid or liquid propellants; to
include turbojet, pulse-jet, and ramjet systems; to be capable of being
guided or directed to a target after having been launched; to be powered
by one or more rocket motors; to maintain higher average speed across
engagement envelope; to rely upon radar guidance; to depend on the
type of target; to be launched from a distance; to be launched over the
horizon.

II. HaiinuTe B TeKCTE DKBUBAJIEHTHI CJIOBOCOYECTAHMI:

SIBIATHCS CIIEACTBHEM BBIOpOCA BEIIECTBA B 0OPaTHOM HaIlPaBJICHUY;
BKIIIOYaTh B ce0S TypOOpEakTHBHBIN, MYIbCUPYIOIIMH BO3IYIIHO-
PEaKTUBHBIA M TPAMOTOYHBIA BO3AYIIHO-PEAKTHBHBIM BUTATENIH;
TOIUIMBO W OKHUCIIUTEINb; 3aBUCETh OT COIEp’KaHUS KUCIOPOAAa B BO3-
IyXe; pakera, 3allycKkaeMas ¢ caMoJieTa, C LENbI0 YHHUYTOXKEHHS
Jpyroro caMoJIeTa; HCI0b30BaTh JaTYNK CHCTEMBI CAMOHABEICHMSL.

TEXT
Missiles classification

Rocket and missile system, any of a variety of weapons systems
that deliver explosive warheads to their targets by means of rocket
propulsion. Rocket is a general term used broadly to describe a variety
of jet-propelled missiles in which forward motion results from reaction
to the rearward ejection of matter (usually hot gases) at high velocity.
The propulsive jet of gases usually consists of the combustion products
of solid or liquid propellants. In a more restrictive sense, rocket
propulsion is a unique member of the family of jet-propulsion engines
that includes turbojet, pulse-jet, and ramjet systems. The rocket engine is
different from these in that the elements of its propulsive jet (that is, the
fuel and oxidizer) are self-contained within the vehicle. Therefore, the
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thrust produced is independent of the medium through which the vehicle
travels, making the rocket engine capable of flight beyond the
atmosphere or propulsion underwater. The turbojet, pulsejet, and ramjet
engines, on the other hand, carry only their fuel and depend on the
oxygen content of the air for burning. For this reason, these varieties of
jet engine are called air-breathing and are limited to operation within the
Earth’s atmosphere. A rocket engine is a self-contained (i.e., non-air-
breathing) propulsion system of the type described above, while the term
rocket refers to any free-flight (unguided) missile of the types used since
the beginning of rocketry. A guided missile is broadly any military
missile that is capable of being guided or directed to a target after
having been launched.

An air-to-air missile (AAM) is a missile fired from an aircraft for the
purpose of destroying another aircraft. AAMs are typically powered by
one or more rocket motors, usually solid fueled but sometimes liquid
fueled. Ramjet engines, as used on the Meteor (missile) are emerging as
propulsion that will enable future medium-range missiles to maintain
higher average speed across their engagement envelope. Air-to-air
missiles are broadly put in two groups. Those designed to engage
opposing aircraft at ranges of less than 30 km are known as short- range
or “within visual range” missiles (SRAAMs or WVRAAMs) and are
sometimes called “dogfight” missiles because they are designed to
optimize their agility rather than range. Most use infrared guidance and
are called heat-seeking missiles. In contrast, medium- or long-range
missiles (MRAAMs or LRAAMs), which both fall under the category
of beyond visual range missiles (BVRAAMSs), tend to rely upon radar
guidance, of which there are many forms. Some modern ones use
inertial guidance and/or “mid-course updates” to get the missile close
enough to use an active homing sensor. The concepts of air-to-air
missiles and surface-to-air missiles are very closely related, and in
some cases versions of the same weapon may be used for bothroles.

An air-to-surface missile (ASM) or air-to-ground missile (AGM) is
a missile designed to be launched from military aircraft at targets on
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land or sea. There are also unpowered guided glide bombs not
considered missiles. The two most common propulsion systems for air-
to-surface missiles are rocket motors, usually with shorter range, and
slower, longer-range jet engines. Guidance for air-to-surface missiles is
typically via laser guidance, infrared guidance, optical guidance or via
satellite guidance signals. The type of guidance depends on the type of
target. Ships, for example, may be detected via passive radar or active
radar homing, less effective against multiple, small, fast-moving land
targets. A major advantage of air-to-surface missiles for ground attack by
aircraft is the standoff distance they provide: missiles can be launched
from a distance without coming within range ofthe target’s air defenses.
Most air-to-surface missiles are fire-and-forget from a standoff distance,
allowing the attacker to withdraw without approaching further after
launch. Some missiles (typically cruise missiles or anti-ship missiles)
have long enough range to be launched over the horizon, finding the
target autonomously.

II1. OTBeThTE HA BONPOCHI:

1.  What is defined by the term “missile system”?

2. What is special about turbojet, pulse-jet, and ramjet systems in
comparison with a rocket engine?

3. By what name are missiles which designed to engage opposing
aircraft at ranges of less than 30 km known?

4. How are missiles with infrared guidance called?

5. What missiles are designed to be launched from military aircraft
at targets on land or sea?

6. What is the typical guidance for air-to-surface missiles?

IV. IlepeBenute mnucbMeHHO. 3Ha4YeHHEe HEM3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 110 CJIOBapIO:

ASRAAM air-to-air missile. ASRAAM is in service with the
Royal Air Force as its Within Visual Range (WVR) Dominance weapon.
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The weapon is also in operational service with the Royal Australian Air
Force on its F/A-18 Hornet.
In WVR air combat, the ability to strike first is vital. A pilot
engaging an enemy needs a missile that reacts more rapidly than ever
before with the speed and agility to maximise the probability of a kill,
regardless of evasive target manoeuvres or the deployment of
countermeasures. ASRAAM has proven this capability.
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ASRAAM accepts target information via the aircraft sensors, such
as the radar or helmet mounted sight but can also act as an autonomous
infrared search and track system. The RAAF has demonstrated
successful ‘over the shoulder’ firing in Lock On After Launch (LOAL)
mode against target drones that were behind the wing-line of the launch
aircraft.

Already fully integrated with proven reliability on Typhoon,
Tornado and F/A-18, ASRAAM is also being integrated onto the F-35
Lightning II. Proven capability demonstrated by firings from a range of
aircraft, including: F-16, F/A-18, Tornado F3, Tornado GR4 and
Typhoon aircraft.
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Brimstone air-to-surface ground-attack missile. Brimstone
provides a combat proven, low collateral, close air support weapon
offering to the fast jet operator the unique capability of engaging a wide
range of target types, including fast moving vehicles / vessels in both
land and naval environments and in both direct and indirect modes.
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The latest generation Brimstone builds upon the successful Brim-
stone Urgent Operational Requirement (UOR) which deployed the
weapon into front line operations with the RAF.

Operationally deployed in the Afghanistan, Libya conflicts, Brim- stone
has proved to be the weapon of choice with its ability to performsurgical
strikes in time critical missions with a true day / night capability.

155



COJEPXKXAHME

Lesson 1. Fundamentals of Small Arms Weapons ...........ccccceeeeuenene.
Lesson 2. Ballistics, Part 1 .......cccccoovvvviiiiiiiiiiieieee e
Lesson 3. Ballistics, Part 2 ..........cccooovveeiieoiicieeeeeceee e
Lesson 4. British Small Arms Weapons, Part [ ...........ccccoocvveeenne,
Lesson 5. British Small Arms Weapons, Part Il ..........ccoceoeirnennnee.
Lesson 6. Crew-Operated Weapons ..........ccceecverereeeenieneneeneeneeeeenes
Lesson 7. L118 Light GUN ...cceooiiiiiiieieieeceeeeee e
Lesson 8. AS90 HOWILZET .....c.cooueiviruieieieeieeieeieete e
Lesson 9. Internal Combustion Engine ..........ccccceeeveverininenencecenenne
Lesson 10. Infantry weapons. IFV “Warrior” ..........ccccevevereneneenenne.
Lesson 11. The Royal Navy Ships And Vessels Classification. Part 1 ....
Lesson 12. The Royal Navy Ships And Vessels Classification.

Lesson 13. Submarine Of The Royal Navy ........ccccooceviniieiinininienne
Lesson 14. Aircraft Carrier .........ooeveeereereeieeee st
Lesson 15. Plane control SUrfaces ...........ccceeeveeeiieciieciinieciieieeieeieenens
Lesson 16. Schematic Design of the Airplane, Helicopter ..................

Lesson 17. Schematic Design of the Jet Engine
Types of Aircraft ENgInNes ........cccecveeiieciieiieiieiicieceeeeeee e

Lesson 18. Aircraft Weapons .........ccceceevvereririenineeieee e

Lesson 19. Missiles ClassifiCation ...........cooooeeeeoueeeeeeeeeeeeeeeeeeeeeeeeen,

156



Yuebnoe uzoanue

Muxana Anexcangposuyd ITEBYUEHKO, ITetp Jd:xkonosuy MUTYEJLI,
Jwamuniaa Anexcanaposia MUTUYEJLI,
Egrennii Bukroposny I'OPOBIIOB

WEAPONRY AND MATERIEL
OF THE BRITISH ARMED FORCES

YuedHoe mocodme

H30anue noocomosneno 6 asmopckotil peoakyuu
Opurunan-maker A.M. Jlenorop
Huzaita obnoxku JI.JI. KpusroBoit

Homanucano k mevatu 12.11.2021 r. ®opmat 60x 84,6
Bymara mns opucHoii Texauku. ['apaurypa Times.
ITeu. 1. 9,8. Y. neu. 1. 9,2.

Tupax 100 sk3. 3aka3 Ne 4850.

Orneyarano Ha 000pyIOBaHUH
M3narenbctBa TOMCKOro rocy1apCTBEHHOIO YHUBEPCUTETA
634050, r. Tomck, mp. Jlenuna, 36
Ten. 8+(382-2)-52-98-49
Caiir: http://publish.tsu.ru
E-mail: rio.tsu@mail.ru

ISBN 978-5-907442-44-3

91785907"442443">





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


