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Section I. Hull and Automotive e
PURPOSE

The IFV and the CFV, with long-range mobility and: fire power, are for
land combat. They are also designed for high first round hit
probability -and light armor crew protection. Troops can be carried
Cross country wh11e usmg the ‘turret and f1r1ng port weapons for

attack.
CAPABILITIES AND E‘EA'IURESi .
Crew consists of::
CEV_(all)
2sold1ers in the ) turret.
-2 soout. observers.-
1 driver.
IFV
2 soldiers in the. turrét.—-
1 driver.

6 man squad in the crew area of the M2 and}MZAZ
7 man squad in the crew area of the M2Al.

Fully tracked
| nght armor ptotectlon .
H1gh mobillty
Swmnmg capab111ty
Fn:e power.
'. :(25nm gun : :
Coax machine gm

~.8ix firing ports for. troops (IFV only)
ﬂ_:'IUd missues Pt e S

Equipped for fu-e Suppressmn R
DaY and mght v151on o

:Smoke grenade launchers

Stablllzed f1re control system
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I. HULL AND AUTOMTOVIE SYSTEMS

SYSTEMS DESCRIPTION

N

2.

Hull componem:s

b.

] Ce

d.

Suspens:.on Components

Q.

b.

il Ce

-Hatches - have turret dr1ve 1nh1b1tor swztches to
‘prevent: injury: or: damage-by: movmg turret with hatch

open. Popped position indicates "open hatch" in turret.
The M3Al and the M3A2 have inhibitor switches which will
rise the 25mm barrel over the dr1vers and- cargo hatches,
but still pemit operation.

Access panels, doors - Engine panels allow 1nspectlon/
maintenance of hourmeter, starter, water pmnp (v=belt), .

~air cleaner, oil drain lines, various engine parts.

Power unit access door allows- mspectlon/mamtenance -of
other engine/transmission components. Intake grill
opens for radiator cleaning.

Seats - Adjustable and all have seatbelts.

Periscopes - All personnel have ‘exterior view.

‘Track - Smgle pm 11ve tr:ack shoes w1th detachable

pads. . 83 shoes left, 82 right accounting for torsion
bar offset. - Track propels vehicle on land and in water.
Hardened wear surfaces for longer life.. (Nominal-Life‘-
2000 miles). _ _

Roadwheels - 6 pair each side attached to roadwheel
ams. Steel wear plates on aluminum wheels. (Rolls on .
track}).

Roadarms - 6 each side to support wvehicle and 'allow;v
suspension movement. (Attached to hull at trunmons)

Torsion. Bars =~ :One -for. ‘each:- roadwheel ‘arm” (12).
Anchored at &opposu:e roadamm trunnion (causes offset in
suspension symmetry). Different load ratings at front -
4, center 4, rear 4, due to-vehicle weight dlstnbutlon.
Torsion bars are springing medla of suspensmn.

Shock Absorbers - 4 linear hydrauhc each 51de, at
positions 1, 2, 3, and 6. Damping ‘effect to. reduce
suspension rebounding. = Allows up to 14 inches of
vertical roadwheel travel (mounted to: roadarms ‘and

- hull).
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j.

. e 7 .
Idlers - 1 each side at rear. Give tracks easy path
back to drive sprockets. Adjustable to maintain track
tension by grease-fllled track adjusters. :

.Support Rollers - 1 dual, 2 single each 31de Support

track returning to drive sprockets and keeps top of
track from h1tt1ng roadwheels.

,Dnve Sprockets - 1 each side at front. ETransmit final

drive torque to track shoes. Hardened wear surfaces

with wear indicators. Reversible for double wear life.

Equipped with «fn’oise' reduction carrier pads.

All lube of suspension components is 13«140 wt. oil.

~Suspen51on ~support provides 18 inch average vehicle
:ground ‘clearance.

Power Unit Components

- 8

Basic engine (VGA-903T) - V8, 4 cycle, turbocharged, 500

-~ hp, diesel, water-cooled, 903 cubic inch. Provides

~.- power for transmission, generator, cooling fan. Mounted

be -

with: front toward rear of. vehicle and bolted to
transmission. Cold start accomplished: by fuel preheat

“in intake ‘manifolds with ‘'glow plugs: Starter cut-out

circuit above 400 engine rpm (override for cold weather
starter) .- ‘Smoke screen solenoid provides diesel fuel to

~ ‘exhaust manifold. which-heats to- produce white unburned
. smoke out exhaust. Turbocharged air: intake through air

cleaner, _through intake side of turbocharger through

: ~'aftercooler, ‘to’ :intake manifolds. - ‘Turbocharger forces
‘:more air:into:cylinders. for more power;: - Turbocharger

driven by ergme exhaust gases. Engine exhaust is mixed
with coolmg air to dilute exhaust concentratlon (to

rmmmuze thermal 51gnature) o

- Transm1ssmn (PMPT—SOO) - Hydro—mechamcal, power take
. off 3—speed autamatic - controls brakmg, steering, gear

selection in:same unit. ' Transmits engine torque through

.one ~reverse and three  forward gears (1nclud1ng pivot

steer) to final drives. Provides ‘power take-off
mounting for generator and cooling fan operation. Pivot

'steer. (tracks moving oppostie directions) allows vehicle
- to turn on its own. center for ‘tight maneuvermg. TON
position- allov»s vehicle to-be moved with another vehicle

.. .without disconnecting - output shafts. - TOW start
- transmits ‘rotation torque to. engine for: dead battery,

" bad starter, etc., starts. Low postlon maintains

transmission in first gear range forward. Drive gear is
for normal operation.

.3




d.

e.

. Cooling System - Fully integrated on power unit. Surge
“tank de—aerates coolant. -‘Coolant circulated by coolant

pump (only V-belt on power unit) to engine and
transmission o0il cooler. - Two thermostats in
transmission o0il cooler regulate- coolant flow to.
radiator. Thermostats sense combination of -engine and
transmission heat. . Cooling fan mounted on sponson and
driven by variable speed hydraulic coupling on PTO. . Fan
speed regulated by thermostatic control to PTO. whlch
reacts  to transmission oil temperature to allow more oil
to drive fan-override capability, on fan speed _ for
maximum cooling. Coolmg fan vacuums. air- through
radiator, through engine compartment and forces out

: through ‘exhaust plenum.

 Final Drives - Mounted on front:each ,side.. Gear-driven

to transfers transmission torque to drive:sprockets.

All power unit lube is 15440 wt. oil.f o

Driver's Controls and Indicators (Ref to- flg. 1)

ea.

e,

Instrument Panel - prov1des control sutches, llghts and
gauges for - contolling and- monitoring power unit and
auxlhary systems. Arranged by relative mportance for

“ mission acccmphshment and recurrence of use.

f Range Selector Console - prov1des pos1t10ns for

transmission range selection and engine start posn:mn. :
Parkmg brake handle mderneath. ,

: Steering Yoke - controls vehlcle direction through
-transmission. Also 1ncorporates push-to-talk commo

switch.

Engine Fire Extinguisher - contains fire suppressant
(Halon 1301). Valve handle must be turned manually to
release halon into engine compartment. Gauge indicates
bottle pressure at relative ambient temperatures
(nominally 750 psi). No automatic sensing units. Fire
extinguisher can be . d1scharged from outside wvehicle
(pull. handle) . Sl

Slave Receptacle - used for- slave startmg this or other

"vehicles. Has N.A.T.O. connector. Energize button
- connects vehicle electrical system- to slave ‘power cable.

Polarity 1light -indicates correct hook—up (Green) .
reversed electr1cal polarlty (Red) pnor to usmg

‘energize button.
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5.

Headltht ngh Beam qutch ‘
; "headhqht mtenszty €mgh ar ‘To

- Heater Control Box - starts and regulates personnel ;
heater. ‘ : :

Wmtenzatlon Kit Contml Box '-, starts, and - regulates :

~.coolant: heater.

" ’-'V;Throttle Pedal contrcls engme speed throughlf
‘transmission govemor to m}ecter pl.mp : 9

" -[.Brake Pedal - centrols brakes in- transmssmn. Alse Ll
- “used to Set- parkmg brak:e in cozx}unctmn mth parkmq,; Bt
- brake handle. o . L PR

ntrols 'service; dri'jée_}- :

. Hatch Release Handle ‘:- ogens hatch frem mszde or o
' eutsxde ef ‘vehicle. un e , n

Tnm Vane Release Handle - Iocks and releases tnm vane f
- for smnmnq operatmns. e

Iocks

Ramp Lo‘ck. Release Handle ’)-~ locks and releases,,,.; zamp'

Auxiliary Automotwe Systems Gampanents

a.

Driver's Night Vlewer (ANNVS-ZW}—S‘; - pass:ve hght :
intensifier. Fits ‘into center periscope hele of hatch :
Operates from vehlcle pawer or battery.

'Ramp - electro-hydrauhc mdependent from enqme. brive -
under power up and down. . Cycles ramp up or down in .
about 5 seconds. .~ Ramp Iocks hold ramp in closed -

'poSLtlon. Ranp ‘Unlocked" llght switch actmated when = -
. ramp moves away from hull- (Open} s Domelight . shut—off -
' ‘switch turns of all domelights ‘when ramp opens (for

* night- security) . Personnel door - has mtenor combat -
- locktas well as. exterior padlock provision. “Personnel
'’ .door must be closed before lowermg ramp -to prevent .
- ‘damage. =

Crew Ventilation —-filtered a1r from exterior. c1rcu1ated B
- by two vent fans. (Low, Medium, High). Maximum output -

750 cfm. (No C.B.R protection). Fans automatically
shut-off. during and plus 15 seconds after turret weapons

firing. After the 15 'second - pause, fans come on "High"

for 60 seconds. regardless of fan control: settmgs, then

' system automatlcally retums fan speeds to selected




speeds on control boxes (Off, Low, Medium, High,). This
is used to minimize toxic fumes in vehicle and circulate
fresh air upon completmn of- f1rmg. '

Personnel Heatlng - controlled by driver. Ducts
circulate heat throughout vehicle. Uses wvehicle diesel

fuel supply - and exhaust gases are vented to ‘engine
exhaust plenum. ‘

Fuel System (Ref. to fig. 2 and 3) - two tanks (one
under turret - .150 gallons; one on right side sponson
beside turret - .25 gallons, total 175 useable’ gallons -

.. about 196 capacity). In the basic M3, bottom tank. pumps

fuel to side tank which grav1ty feeds to engine. - Excess
fuel returned - from engine does to lower tank. When -
£illing tanks, uppér tank fills first, then overflows to

bottom tank. Drain valves on both tanks for maintenance

and contamination removal. Constant c1rculat10n of fuel
through fuel separator and engine maintains clean fuel.

In the M3Al the fuel ‘is pumped from the lower tank-
allowing the’ upper. tank - to empty first. This reduces

: the vulnerability of the vehicle.

F1xed Autamatic Fire Suppressmn System (FAFSS) - four e

optical sensors (in vehicle interior) must see heat and -
light of a hydrocarbon fire of about one foot diameter.

.. If both heat and 1light are seen, the amplifier - :
.. electronically discharges the two crew Halon 1301 fire .

bottles. The fire goes out in less thah one second
after detection. Halon mildly toxic until heated by

- fire. In-any case, crew has five minutes to evacuate
~ vehicle safety.- Halon does not remove or inert oxygen
~.in air. Fired bottles can be discharged manually from
inside or outside. (pull handles). Autoamatic mode works

with or without master switch "ON."  Bottle gauges ..

» 'mdlcate ‘pressure at relatlve ambient temperature.
- (norminally -450 psi). System must be. reset (switch on
~-distribution box) after bottles have been discharged.
" (Two portable halon extinguishers in crew area).

A Water Barrier/Trim Vane/Dram ‘Plugs/Bilge Pumps - water
" barrier requlred for swimming. Made:of vinyl/fabric, it
- ‘encircles the top" half of the vehicle to prevent water

. from' entering hatches, ‘intake grill, exhaust grill or

““yent intakes. ~Aids in vehicle control in water by

dispersing water around vehicle instead of on top (gives
a nose-up attltude) Water. barr1er has transparent
panels for driver, and is supported by the trimvane.
The sides and rear by tripods and support rods. Water
leakage on top of hull drains (at four corners) into
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bilge. Four bilge pumps (35 gpm each) controlled by two
separate switches (one for front - one for rear). Drain
plugs for ‘bilges (Front and Rear -/ 1 -each), and drain
plugs for final drive hull cavities. Front half of

. vehicle (forward b1lge) separated- from rear half (reat

bilge).

.Commmication - all personﬁel- can listen, Seats. and 9

(IFV only) cannot transmit - others can. . Standard
military equipment, except for addition of . separate ‘
push-to-talk switches for TC, gunner, dnver mstead of
gomg to CVC he]met sw1tch :

'B. SYSTRM Funcnous

1. Transmssmn Operatmn

e’

Gear Selection - operator m1t1ated by movement of hls

selector to one of the followng posn:mnS°

" REVERSE -

PIVOT

NEUTRAL

TON

Reverse.. posu:mn operates- the transmssmn the ‘same way
a flrst range - forward, except the hydraullc units pump
the opp051te direction.

'PlVOt steer allows the vehlcle to turn on 1t's own
" center. - Pivot -steer position  is' spring loaded (to

return the gear shift to neutral) ~and - requlres “the
driver to purposely hold it’in that position to prevent
inadvertent selection which could cause loss’ of control
or transmission damage. “The transmission action in
pivot steer causes ‘the hydraulic wnits ‘to operate in
opposite directions which drives the tracks in opposite

~directions (depending on direction of steer input).




d.

Drive position engages an hydraulic clutch (in the

transmission) with the engine output torque, but does
not transmit this torque through the . tranmission ‘at

- idle. Acceleration occurs at about 100 rpm over normal

. idle speed. ‘

e.

f£.

| Low position is first range'..'hél'd - to,_‘,wprevent v s‘hiftving.

If the transmission is operating in second or third
range, shifting to low will not downshift the

* transmission until the vehicle has slowed to less than 8

mph which is the normal downshift point to first range.

TOW startwposvi'.,ti:on- transmits final dti:v:e.' yrotation
through the transmission (in third range) to the engine.

'~ When . the engine starts, .the driver moves the gear

h.

1.
‘- output to the output shafts. Steer inputiin‘any range
- causes one side to slow and the other to  increase speed. -
- This produces a continuous radius turn at any speed. If
~ Steer input -‘exceeds the power available, the trans-
- -mission will autamatically reduce the output to prevent
. -excessive loading of the engine. Low speed turns with

selector to drive position to re-engage the transmission
torque paths. - ' '

TON position allows the transmission to "freewheel® so .

-that recovery of the vehicle can be accomplished,

forward: or backward, without disconnecting the output
shafts. The service brakes will still operate and

. lubrication/cooling is accomplished with the TOW pump.

TON position is used as the preliminary to TOW starting.
TOW position is selected (with disabled engine .starting

:systems) and the vehicle is then towed at 10-15 mph

forward. At this time the gear selector is moved to TOW

. .start.

TOW and TOW start selections should not be made with the
engine running (inadvertent selection into these

. positions is made difficult by gated entries which

requ.ire operator intent). Stalling of engine and
possible engine .or: transmission damage could result.

" ~The other positons are intended for engine running
_operations. - ‘ o

. Stee'ring is a function of varying the hydraulic units

high steer input requires the driver to increase
throttle input to keep sufficient power -flowing through

the transmission to allow smooth consistent control of
the vehicle. . '




2. P10 and Thermostatlc Coolm; Control

"a. Power Take-Off /- gear- drlven by engme rpm through.
- transmission -idler- gear. - ‘The generator' is driven .
directly by the gearing (No V-belt). Rotation of the

fan drive is accamplished by a vanable speed hydrauhc
'couphng mternal to the P T O. :

b. ~Thermostat1c coolmg control is accomphshed by allowmg,
“more - transmission oil “to. ‘be pumped to the hydraulic
ﬂcouplmg. ‘Under ~load, the transmission operates at up"
to 230°. If sufficient cooling is not accomplished by

"~ this control (h1gh ambient- temperatures) the driver has:
" the option of using the override, which allows full oil
“flow to the hydrauhc ‘coupling, ‘which will dnve the

cooling fan at maximum speed '(with: engme rpm) ' ‘

FIRE SUPPRESSION SYSTEM. The fire suppressmn System release halon to -
quickly put out fires in the squad area and engine compartment. It is

autamatically activated  in the squad area and manually actwated in
the engine oompartment. .

- EXTERIOR LIGHTING Exterior llghts mclude blackout 11ghts,
headlights," stopllghts, and tum mdlcator. E :

SEATS. (Pef to fig 4. ) The IFV and CFV are equlpped w1th separate»
seats for each crew and squad member. The IFV has three seats for
crew members and six seats for squad members.. The CFV has three seats
for crew members, two seats for squad members, and one junp seat.

IV SEATING -
T COIIMMS!AT
GUNNH'S SEAT - - l " SEAT NO. 9
\ / ,

CFV SEATING

/ N
DRIVER'S SEAT  GUNNER'SSEAT  COMMANDEN'S SEAT




Section iI. Turret and Fire Coht-roll
EQUIPMENT PURPOSE, CAPABILITIES, AND FEATURES

The purpose of the turret is to provide a two man weapon station for
the CFV. Because of the turret's fire power and assault features, it
can defeat enemy. armored .vehicles, low flymg a1rcraft, gun
emplacements, and other targets.

The turret can traverse in either direction at a high rate of speed.
Either the commander or the gunner can select, arm, and fire all
organic weapon systems. In add1t10n, two smoke grenade launchers are
provided. - SRR = :

An integrated sight unit (ISU) -isrzloca‘ted“m' front of the gmner. The
ISU allows day and night viewing from inside the turret with 4X and

12X magnification. . A relay sight - extends from the ISU to the
commander's station.

10




The following items describe the turret components seen in figure #5.

RADIO ANTENNAS, Two antenna mounts are on the turret. One is to the
right of the commander's hatch cover. The -other: is ‘at the rear, on.
the center line of the. turret.

PERISCOPES. ‘Seven wide-vision M7 perlscopes and one M27 perlscope_ '
-allow 360° “vision at the commander's station.  These periscopes have
blackout covers. The gunner has two perlscopes with blackout covers. -

VANE SIGHT. . The comnander uses. the vane 51ght 1n order to qmckly
alme the turret with the target. v

INTEGRATED SIGHT - UNIT (ISU) . The ISU has both day and mght v151on
sxght relay for the commander. and gunner. N

BACKUP "SIGHT. 'Ihe ‘backup 51ght is a 'mechanical sight - Lsed in the

event of an ISU fazlure. It allows aimed" dayhght f1r1ng of 25m gun
and coax

COAX MACHINE _GUN. The coax machine: gth_ uses 7.62mm atmo. It -is
lightweight, gas operated,  and air cooled. It is fed by a metallic .
link belt. : S

SMOKE GRENADE 'LAUNCHER. - Two electrically fired smoke grenade
launchers are located on the turret, one on the right front and one on
the left front. Each -launcher fires four smoke grenades
simultaneously. - : '

25MM' GUN.” The 25mm -gun is an electrically powered, chain driven
weapon. It is controlled for single shot and low and high automatlc
rates of fire. It is fed by a metallic link belt.

GUNNER'S CONTROLS. Gunner's controls include control handles, levers,
and handwheels. They are for either manual or power operation of the
turret and weapons. Control boxes, - indicator 11ghts, slope
1nd1cators, elevation indicators, azimuth indicator.

COMMANDER'S CONTROLS. - The commander's controls consist of a weapon
and turret override control handle, a relay sight eyepiece, and
periscopes. Also included are slope indicators, elevation indicators,
azimuth indicators, intercom system, turret and weapon control boxes.

ANNUNCIATOR LIGHT SYSTEM. The annunciator light system is a built-in
warning light system for the turret. Annunciator lights are located
on the turret control box, TOW control box, and annunciator box. The
lights indicate something is wrong in the turret.

TON LAUNCHER. The TOWN launcher is located on the left side of the
turret. The launcher tube carries two TOW missiles.

it
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25mm gun. is a rotor installed, ex't:etnally povaered,'autonlatio gm. See

25m gun can. f1re armor—plercmg (AP) am\m1t10n or h1gh-exploswe
.(HE) amumtlon. ' ; s . :

. 25mm gm can flre smgle shots, 100 + 25 rounds per mmute, or. 200 +
25 rounds per minute. , :

Weapon control box allows selectlon of anmmltlon and rate of flre.. S
25mn gun can be operated with electncal power or manually.
Interlocks prevent 25m gun from fu'mg electncally 1f P

- 25nm gun is below -1° over rear deck '

- 25mm gun is’ over cargo hatch cover, and cargo hatch cover is
open past POP-UP position

- 25mm gun is over driver's hatch cover, and drlver s hatch  cover
is open past POP-UP position

- The M3Al and M3A2 models. The" turret will contmue to operate .
while the driver and cargo hatches are open in any position.
There are. inhibitor switches wh1ch will raise the 25mm gun-
barrel over the hatches. _

‘Use caution when using the combat. override switch, When it is in use.
it deactivates the inhibitor switches. ,

ISU allows day and mght vision “for amung 25m gun.

12




COAX
MACHINE GUN .

A P 7

Aumo feed systen 1s powered by coax- machme gun. See Flg. Tor i

7 62nm, rotor mstalled, gas opetated, air cooled fully automat1c
machme gm.

Operated manually or w1th electncal power.
_ Interlocks prevent coax machine gun from firing electrically if:
—Coax machlne gun is below =19 over rear deck

L =Codx machine gun ’is:over: cargo-hatch cover, and cargo hatch cover
© is open past POP-UP position
=Coax machine gun'is over driver's hatch- cover, and drlver s hatch
' cover is open past POP-UP position :

ISU allows day and nightf'?vi‘sison ‘for ‘aiming coax machine gun. . .

.13




TOW: CONTROL BOX

140




ISV

"~ ISU.WINDOWS

Night sight unit uses super-cooled circuits. It must be on for 10
minutes before it is used. See Fig.; 9. :

Day/mght viewer moves w1th weapons men soldier is 51ght1ng and
aiming. : v . L

ISU unity window allows locetirngr. the target in daylight.

Gunner's -and comnander S eyepieces magnify target. They enable both
the gunner and the conmander to see the same thmg at the same t1me.

Select sw1tches allow controlled day and n1ght v1ew1ng. Select
switches also allow aiming with the use of reticle dlsplays.

Gunner and commander eyepieces dlsplay tell whlch weapon, range, and
ammo: have been selected.. , .

Boresight controls and kits help you boresight guns and TON léunélﬂer.
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GUN
- TRIGGER ~ ELEVATION .
SWITCH ~  HANDWHEEL =
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Turret éanbbe'moved 360° to tﬁe righ£ bf left. kéee Fig; 10.H
Travel lock allows turret to be locked vhen not in use.

Seiect' levers permit either manual Q’r} power ‘gp,ér.at':’ion of tutre{;. ’
'Handwheels énable_manﬁal opgratianqf ;he-tufret byvthevgunﬁér._

Gunner's control handles enable electric. power operation of the turret
by the gunner. :

Drive system power enables the commander to override gunnet's_bbhttbl
of turret. f

16




Eight periscopes for daylight ve1wmg in all dlrectlons by commander.
(Seven with AUXILIARY sight.)

Two penscopes for daylight viewing to nght and left of main sight by
gunner.

Blackout covers for periscopes. Closed blackout covers prevent the
mtermr 11ght from being seen from outside.

Front ring 81ght 'is used when aiming and firing at low-flying
aircraft. . It is also used as an emergency sight for ground targets.

Vane sight is used by commander in order to quickly aline turret with
target.
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TURRET ELECTRICAL SYSTEM. The turret is powered by four 12 volt wet
‘cell batteries located in the hull. Power from the batteries is
supplied to the turret through a slip ring. Two 12 volt wet cell
batteries provide emergency power to the turret. The two emergency
batteries are located in the turret under the left floor plate.

18




A.

II. TURRET AND FIRE CONTROL

COMPONENT DESCRIPTION

1.

Turret Electric Dr1ve and Stablllzatlon (Ref to Fig. 12)

a.

b,

-Drive mode is fully electric and controlled ‘by

handstation input.  Variable rate input for elevatlon,
traverse or both is sensed by electronic control

: assembly and sent to respective drive motor (s)-.

Gunner's handstatlon is a dual control which gives the
gunner. the option of using either hand for turret

~ control operations. (See Fig. 11.) Each grip of the
handstation has a palm switch, hi-rate switch and

trigger switch. The palm switch is used to energize the -
drive- system and must be used anytime the gunner desires -
to. move the turret. -While either palm switch is held,
the gunner rotates the handstation left or right to move
the turret 1left or right. The amount of rotation

-determines  the speed of traverse. Rotating the

handstation grips forward or backward elevates or
depresses the gun rotor (and TOW -launcher if raised).
The amount of input detemines drive motor speed. If

-additional speed is desired the fast turret button can

be used with the palm switch. This puts the turret
drive system in the maximum speed mode, but inputs the
handstation rotation still control the ‘rate to match the
gunner's desired speed. Elevation and traverse movement
can be'made at the same time. Either trigger switch can
be used- to. fire the selected weapon (25mm,. 7. 62nm or
TOW) . If no firing inhibits - (hatch open, weapon
manually depressed too far) are sensed in the circuit,
the trigger signal passes through the electronics
control -assembly to the turret distribution box where
the weapon control circuits are (from there on to the

weapon).. The triggers are useable without palm switch
act1vat10n. ’

Commander S handstatmn operation is essentially the
same as the gunner's, except that the single control is
used. . See Fig. 1ll., The commander's handstation palm
switch activation autamatically overrides ‘all gunner
input. The commander then has control of the turret
drive system. - The exception is when the gunner has
fired and is tracking the TON missile. The electronic

.. control assembly logic maintains turret control with'
- whichever handstation ‘fired the missile. This prevents

inadvertent missile guidance control loss (while missile
is in flight). This may happen if the turret is moved
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by either. overrlde control,: jerklng motion, or by moving
the turret -in the opposite direction to acquire another

target. . Though, if  the missile is fired from ‘the -
- gunner's station, the commander may override the turret -
control by aborting the missile. The commander's .
handstation control “logic also requires that the palm - -

switch. be depressed to activate the trlgger circuit.

The gunner is .intended  to be the primary turret -
controller, so unmtentlonal trigger activation, by the - L
commander, could result in "friendly" casualltles:'_i,.'

without this loglc.

Traverse and Elevation Drives - The drives receive all

input - signals fraom. the -electronics control. assembly

(ECA/See Fig. 20) and produce tachometer -signals back to
the E.C.A. for precise control. In power mode, built in
brakes hold the drives in position until the palm switch
is pressed. In manual mode, the brakes are released
continuwously. A "no-back" system “is used to prevent

‘external forces from dellvermg reverse rotation to the

gunner through his handwheels (prévents injury in case
of turret hittmg tree in manual mode).. A slip clutch
is incorporated in the drives to prevent damage.in case
of contact with the tree while in power mode. The TOW
and gun elevation drives also have potentiometers

(variable resistors) to allow the E.C.A. to monitor ° -
actual elevation positions of each. drlve.' The -
potentiometers tell the E.C.A. when the drives are
approachmg and are at their elevation/ depressmn?" :
limits to prevent the motors from driving against. the . -
‘hard stops. ' The pots also are used to synchronize ‘the .

two- drives. With the two drives being independent -(in
power mode), they must be aligned with each other, when

the TOW launcher is raised, .so that their respective
angles of elevation will be the same. ' This allows the

. gunner to utilize either of the weapons at -any ‘time

without having to "find" the elevation of each. The -
launcher is prevented from being used anytime the

. vehicle is moving over 3 mph. (The TOW missile cannot
- effectively be used with .the vehicle moving and the

launcher support is not- de51gned ‘to withstand the load-
of the launcher over terrain). A sensor in the left .
fmal drive causes the TOW elevatlon drive to depress to
-13° when the vehicle speed criteria is exceeded.
Raising of the TOW launcher is. prevented during vehicle
movement. When the.. vehlcle is stationary and ‘the
launcher is raised, the stabilization mode  is
automatically disengaged (goes to drive mode).

20
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Stabilization operation is accomplished by use of rate
gyros which sense gun, turret and hull movement. - The
gyro signals "are sent to ‘the E.C.A. which then signals
the drive motors to match the rate and direction of
change of movement of the respective structures. The
turret and guns are then maintained in the same
direction and elevation regardless of veh1c1e and turret
roll, pitch and yaw. The ‘weapons. are thus easier to
hold on target because the system has already reacted to
vehicle orientation.  The stabilization system is on
stand-by when the drive mode is selected and is
activated into the drive system when the stab switch is
turned on. 'All the operator has to do is hold the palm
switch, with stabilization selected, and -the drive

-system automatlcally holds the turret and guns -in the

same orientation as when the palm switch was activated.

Releasing ' the palm switch during vehicle movement will

stop -‘the drive system and allow drift to accumulate in
the gyros. To correct the drift, a drift compensation
switch is provided. Holding the switch on for a few
seconds with. vehicle statlonary, the gyros are

neutralled to eliminate any: ‘output that would mdlcate
vehicle/turret motion to the E.C.A.

Gyros (Gm, Turret, Hull). See Fig. 12. - sense change
and rate of movement of respective structures. Signals
fed to electronic control assembly for compensation in

stabilization mode. On-stand-by in drive mode.

Turret Drive and Stabilization Components

a.

b. .

‘Traverse: Drive - moves turret through continuous 360°
‘azimuth rotation. - :Fully electric driven through gearbox

(D.C. Motor). Maximum rate 60° per second, manimum .05
mil per second. Manual handcrank with trigder in case
of power failyure (by usmg 'select lever). (See Fig. 13.)

Gun Elevation Drive - drives gun rotor from -10° to +59°

- in power or manual mode. Same rates in power mode as

traverse. - Weight of gun in rotor balanced by
equilibrator . (to prevent damage to drive by uneven -

‘loading) .. (See Fig. 14.)

';m Elevation Drive - drives TON rotor from -19° to +29° -
In power mode. Manual mode uses gun ‘elevation manual

- handcrank through an mterconnectmg drive cable (same

limits). (See Fig. 15.)
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e,

TOW Lift Mechanism - raises launcher up to horizontal
ready position and stows it in- conjunction with TOW
elevation drive. Power. and manual back-up. TON system
cannot be selected until "launcher is up to prevent

- inadvertent firing. Launcher selected de-activates

stablllzatlon. (See Fig. 16,) -

'Electronic Control Assembly - receives inputs from

handstations, gyros and drive motors. Processes given
signals and transmits signals to control drive motors.
Processing logic for preliminary 'weapons firing

-.sequence. - Drive system requires vehicle electrical
power- (18 to- 30 vdc). Automatically shuts drive system
_off if under/over voltage, overheated, or if normal

vehicle electrical power is absent (will not operate on
turret back-up batteries). Drive system inhibited with
hull hatch "Open" can be overrlden 1n combat 51tuat10n.

3. Sighting and Fire Control components.

a.

Integrated Sight Unit Weapon Control (See. Fig. 17) - the
gunner and commander use the mtegrated sight unit to
locate,  identify, range and engage targets day and
night. The ISU is moved with the turret in azimuth

(structure mounted) and follows weapon elevation (gun or

TOW) by means of a .servo driven mirror that is
electrically linked to the selected weapon's rotor
movement. In TOW mode, the mirror follows movement of
the TOW rotor. = For precise alignment, boresight
adjustment in elevation allows. gunner to match.
line-of-sight of I.S.U. with line—of-sight of launcher.
Azimuth adjustment requires physical movement of
launcher. In gun mode, the mirror follows the gun rotor -
elevation/desppression. 25mm boresight adjustments in-
elevation move the mirror to align with 25mm. Azimuth
adjustment moves the aiming reticle. Boresighting the
7.62mm requires physical movement of the ‘machine gun to

match line-of-sight' of ISU (by: the operator). The

sighting mirror is further adjusted for - superelevatlon
by dailing in estimated range. (Superelevation is used
to maintain weapon accuracy (25mm and 7.62mm) by
adjusting the mirror line-of-sight in elevation to allow
for trajectory of the selected ammunition). Aligmment
of the range estimating stadia lines, on to the target,
allows the gunner to approximate a given target's
distance from the vehicle.  (The stadia lines are
designed for use on BMP type target sizes; different
size targets require more gunner adjustment or tactical
doctrine). The gunner's estimate of range is then
dialed into the sight which lowers the mirror's
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line-of-sight which in turn causes the gunner to elevate -
the weapon to re-alrgn on target, Superelevatlon is
stepped in 200 meter increments and is displayed in the
gunner's and commander's eyepleces ‘using the first two
digits (i.e., 2000 meters would be shown as "20, or 200
meters would be "02"). The ‘TON missne does not use
range determmatmn/superelevatmn so;:.the range dial has
no effect on the sighting mirror and: the range dlsplay '
is blanked out in TON mode. Weapon selection is also
dlsplayed in the eyepieces (TOW, 7.62, AP or HE). The
TON a1m1ng reticle (cross-hair)  is etched on the mirror
and is lighted for day and night use: (See Fig. 18). The
25mm and 7.62mm reticles are. the same and the reticle 1sv
light pro;ected ‘onto “the dlsplay when either weapon is
selected. = ‘The :night. 51ght dlsplays images of thermal
differentlatmg heat sources. " Infrared -energy is
detected -(using supercooled detectors) and: converted to
electrical. sxgnals ‘and then convertéd to visible light
for the display. The dlsplay clarlty is adjustable to

achleve the best - plcture for each qunner/comnander. _
- Brightness, contrast and.focus: adJustments are smular-__ ,
" to television type: ad;ust:nents. “The polarity of the
- . display is optional” dependmg on gmner preference. The
- display can show a heated target ‘as red on a black

-~ background (W/H) or target -as .black on ‘red background

- (B/H). The cooling system of the night sight requires
10 minutes of cooldown time before the display is ready

for use. The cooldown is initiated- by activating the
.- night sight power -switch. - This can be done anytime,

even if using the: daysxght. After cooldown period,

selection of night -sight mode will -display the thermal
. images and disengage the. day51ght display.. The gunner
-~ “and- commander see’ exactly ‘the same displays.  The

auxiliary displays (reticles, range, weapon) are  also

- shown on night sight mode. Both modes have 4X (LOW) and
12X (HI) magniflcatlon of the terrain (with the same
fr dlsplays) ~The LOWN* ‘mag - ‘position is normally used for
-~ scanning . and- the HI mag position is used for actual
-« target engagenent ~The 12X magnlflcation must be used

‘for TON firing (an interlock prevents TOW "selection. if

12X is not engaged).. The wnity window (1X)is basmally

.a periscope and can be used for terrain scannmg or-as’a

back-up sight for f1r1ng the 7.62mm., The view folloéz_s
weapon : movement, but does . not have ‘gun reticle

projectmn.

TON MlSSlle F1rmg and Gurdance (See Flg. 19) - missile

selection - -can..be made only with TOW launcher ‘raised.

Selection of TON mode ‘comnects missiles to . subsystem

circuits and 1ntiat1es a self-test of’ pertment c1rcu1ts- <

2




m.m.wnv\
A
AVIdSIO 3J1L3Y ST

 §°




INITIATE : IGNITE
OPEN-LOOP G-BIAS FLIGHTY
STEERING - START MOTOR

"~ WIDE FIELD
~ SENSOR'%: 2°

NARROW FIELD *
SENSOR + 0.2¢°

INITIATE
GUIDANCE

'FVS TOW LAUNCH AND

CAPTURE GEOMETRY
S F/j 29 e
/""55 234

- G0M :

“»—CAPTURE
. WIDE TO
.+ NARROW
© FIELD

. SWITCH



[

of the power converter, command guidance electronics and
ISU tracker. If a failure indication comes up, a

“ re~test can be run to allow-the system to re-evaluate

itself.  Missile selection’ can then be made (if
'j'self-test passed). " A flashing missile tube light will
~Come ‘on when there’ is no missile loaded or after the

missile is launched: A steady- light shows missile is

‘present. The missile is launched 1.5 seconds after
~trigger pull, ° This time delay allows the command

guldance electronics to signal the missile flight

- controls (self-balance, gravity bias) to prepare for
“launch and returns a’signal saying the missile is ready.
A launch motor then -ignites to move - the missile ' out of

"~ the launcher (8 meters) and’ beyond the front of the

vehicle.  Once the missile is launched, the control fins

" “extend and the flight motor comes on for a’few seconds.
‘The infrared etutter,’ on the back of the missile, is
'seen by the” ISU tracker/error detector and the-flight

~-errors are mlnlmlzed to provide accurate guidance, The
- flight path of the- missile is compared to the

““line-of-sight of the I.S.U, ‘TOW aiming reticle and
“ . errors are processed by the ISU. 'The error ‘signals are

: f,then sent to the command guldance electronics: which in
“turn  develops ' steer signals. The signals ‘are then

delivered to the missile by means of two pay-out wires

‘that -connect between the rear:of the missile and the
‘'missile -tube. - - The guidance® is automatic and only
requ1res ‘the gunner ‘to maintain’ cross~hair aligmment on
the moving or stationary target. Wire-cut prevents wire
“entanglement on the:vehicle ‘and allows remove of spent

missile case from launcher. Firing over’ water or
through trees can cause missile control loss by broken

" or shorted wires.:: The missile warhead is armed when the

 missile has flown aboiit 65 meters (1 second from launch)

if the target is missed, the missile will continue . to
fly (under control) until guidance wire runs out (3000

- .meters '-3750 meters -for ‘improved TOW and TOW II). If
.+ “theISU- is “inoperable or self-test fails, launch should
“not be attempted because of lack of control

: ‘-'Vane Sight - (See Flg. 29) is used to assist the

cammander in laying the turret on target.

Back-Up Sight (See Fig. 29) = .provides 25mm"and 7.62mm
(not TOW) 51ght1ng control while protected when ISU does

"«not function.: “-Gunner or comnander can . ‘use - sw1ve11ng

N _uelbow to observe target through eyeplece.
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5.

-1

' Armaent Components

~ 25mm Gun (M242) - externally powered (electric 18 to 30

.vdc) main gun. Fires high explosive, armor piercing and
trammg practice ammo. Both AP and. HE are belt. fed and
loaded into gun -at sane time to . provide immediate

_ selection of either ammo. Spent cases and l1nks are

discarded to. ‘exterior of - ‘turret {to prevent waste

. build-up 1n51de turret) By control of weapon. system

~circuits, gun. fires- single shot, - 100 rounds per minte

. {Low)  and 200 rounds per minute. (ngh) from ammo ready
boxes' ‘holding 300 romds. Normal ammo load - .70 AP, 230

| I-lE Optional -loading. capab111ty (all AP. or  all HE).

,_Reversed ammo- loading in ready boxes does not affect aci]
trajectory compensation . by selectmg correct  ammo type

~on ammo. reverse switches (on ready boxes). Gun and ammo
_,effectlve agalnst hght armor, _wheeled vehlcles and
- extended range personnel -targets.- -Main gun capable of

defeatmg 75mm of armor (pomtblank) at 0° obliquity and
.66mm.at 1, 000 meters.. - The . staballoy penetrator (aP)

. beyond 800 meters effectlve range of 73mn ‘smoothbore
<. {BMP).. .- Gun_ has manual firing ‘capability with handcrank

(in case of power fallure) : Atuno _tracer visible in-I8U.

;-7. 62mn (M24OC) - gas operated, r1ght—hand feed » belt fed -
(NATO. ammo) . Fires. with electric solenoid (Nommal) or

15;w1th -manual trigger. (by commander in case of power

Ce

-failure) . Firing rate maintained by - adjustment of gas
port ‘in adverse weather. Mounted ooaxially with 25nm-

(on same rotor) .

vTube Launched, Optlca'lly" Tracked, ;Jire Gulded (TOﬂ) :
- Missile - twin tubes mounted in -launcher ammor.. Fired

... by normal trlggers.

a

Qe

Deck clearance system automat1cally elevates. guns and

~TOW to clear :cargo hatch.. Turret weapon firing

automatically prevented if too-close to. hull -or open
" cargo hatch. Override of f1r1ng inhibits in case of -
~hull hatch switch circuit malfunctlons (combat
override). o : L

: zTurret Lontrols and Indlcators

. _‘Turret Control Box - — controls power to turret, turret

drive, stab111zat1on, Jamp test/rotor fan. TON abort
switch will cause a missile in flight to nose-dive and
cut. the control wires. Open hatch 1light indicates
driver's or cargo hatch not closed (drive system will be

25
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inhibited when hatch is more than popped with no other
light indication)., Back~up power 1light shows turret
operating on back-up batteries only (drive system power
inhibited). No fire zone light (and weapon selected

“inhibit) activated when driver's or cargo hatch past

popped.. Light comes on, with 25mm or 7.62mm selected,
when gun rotor below -1~ over cargo hatch area (can only
be done manually). Light act1vated, with TON selected,
when TON launcher below -13° over cargo -hatch -area

 (accomplished in manual only). No fire zone light cames

on only when respective weapon system is.selected and
deck clearance is violated for that system. - Manual .
drive indicated when either- traverse, gun elevation or
TOWN elevation drive is in manual mode. Drive

‘malfunction light activated when drive system is

overheated, under or over voltage.

Weapon Control Box - selects, arms 25mm, 7.62mm and

“smoke grenades (TON also armed here).  25mm AP or HE

rates of fire ‘selected (SS=Single Shot, LO=100" r rpm,
HI=200 rpm) individually. 7.62mm selected will clear
25mm selection (cannot select 7.62mm and 25mm). Low

- .ammo light flashmg inhibits gun operating and -shows

respective ammo can is low on ammo. - Override allows

- _weapon to ‘continue firing (will show. steady- light).

Sear light flashing indicates 25mm in misfire position.
Misfire button allows 25mm to be cycled to sear. Sear -
light on steady shows 25mm in sear and ready to cycle.

Smoke grenade system ammed and fired separately: from

weapon systems. -~ Arming switch activates circuit to
triggers, safes weapon selected and clears (Reset)

‘weapon selection.  Arm switch automatically moves ' to

" safe ~when turret power 1s “turned: off (to prevent
_ inadvertent weapon armmg) .

TON Control Box - allows launcher to be: ralsed/stowed

‘Selects TON subsystem (and runs subsystem self-test).
--Missiles selected individually (steady light shows
. missile present - flashing- means no missile in that

tube) . Malfunction lights  activated when -self-test
fails ISU tracker, command guldance electronlcs or TON
subsystem power supply.

Anhunciator - shows malfunctions or warnings. = TOW
circuit open indicates- launcher. linear actuater not in
position to - complete circuit “(stays on momentarily
during launcher raise cycle). - Open hatch shows driver's .

“.or cargo hatch not closed: 25mm feeder malfunction

cames on and stops gun (with 25mm selected) if ammo
selection by gun select solenoid not completed (jam, bad
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circuit, etc.). Manual drive same as commanders:
annunciator. Ammo switch reverse shows one or both of

the ammo switches have been changed- to the secondary
-aHmo positlon (used if loadmg HE in AP ammo can and

vice versa). . No fire. Zone. same as 'IC S . annunciator.

~25mm- gun malfunctlon shows circuit. on gun system
‘malfunctlonmg (signals on breech lock and sear solenoid
.not  aligned) -and stops gm. Dnve malfunction same as
TC's annunc1ator.. : : :

Turret Pos1t1on Ind1cators (See F1g. 20) - show pos1t1on

~of - turret with respect to vehicle. . Arrow represents
“wvehicle. Each number llghts to. show turret orientation
(isew, 3 o'clock.means. gun is pomted over the rlght
s1de of vehlcle, 5to 7o clock is over cargo hatch)

'Turret Relay Assembly (See- F1g. 21) = protects turret

systems from power surges. Red light 1nd1cates c1rcu1t‘

‘ tnpped - sw1tch resets circuit.’

'..Elevatlon and Az1mth Tapes - 1nd1cate relat1ve position
.of gun. rotor (elevatlon) and turret (azmuth relation to
~hull) . , o

-:.Slope Indlcators (Dr1ver, Gunner, Commander) - 1nd1cate
vehicle cant on slope. . TOW missile requ1res veh1c1e

level within. 10°. Bubble out51de of outer ring shows

jvehicle/turret in excess- of 10 slope (veh1c1e need to
be leveled). . I T

~ Travel Lock - used when turret 1s not bemg operated'
} (supplement to turret drive systen brakes) .«

‘Emergency Hatch Release - prov1des the crew with the_
ability to open ‘the conmander s.hatch with the turret in

any position other than 6400 mils. This: _may ‘happen due
to inadvertent closing of the hatches or injury to the

'-cmander md/or gmner. .
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SECTION IIT A

: sm CHAIN GUN

~'1he M242 25mm chain gun is an

exte"" lly po'wered',' dual fed, recoi: ~f"assisted autamatic cannon capable
of firing:various types of ammufiition at selected rates of ‘fire. As

‘the’ 'M3 Bradley s primary weapon, the’ 25mm chain gun is designed to
def.e a. spectrun of threat targets, specifically the BMP, \

The 25nm gm can be both electrically- and manually fired by
guner ‘or track commander vhen installed on. the M3. When
electrical -operation is desired, power drive is provided by an
externally’ ‘mounted 1.5 hp electric motor on the receiver assembly.
Manual drive is provided by the gunner or. track commander using. the
manual hand crank, inserted:in the manual drive gear- located on .the
rear of the feeder. . .

" b. Dual feedmg is accompllshed usmg two separate feed
.sprockets and a system: of mechanical- clutches so that either of the

. -two sprockets can be: engaged to feed the selected cartridge. This is
"accanplished usirg ‘the.-feed select ‘solenoid, either electrically or

Reco11 is ‘abserbed by mechanical spring recoil and damper

P
affixed to . the breech. 85% of recoil is absorbed by  the recoil

mechanism, while 15% is braked by the muzzle brake at’ the muzzle of

“the gun barrel.

2. MaJor Components and Eunctlons. (See Flg. 30)

a. Barrel. (See Fig. 31) The barrel glves d1rect10na1 control to
the projectne. ' - . ,

.7,,.14 .

(l) Muzzle brake suppresses 15% of recoil.

(2) Alignment ‘arrows are used to assist in the installation

.~~~ and removal of the gun barrel in the receiver assembly.
(3) The barrel bearing provides for barrel stability during
recoil and post recoil movement when firing.

(4) The barrel locki )

assembly’ when the barrel is installed in the receiver

assembly.

(5): . The ;chamber - provides:: for p051t1ve seating of the 25mm

cartridge durmg fin

28

ham.sm, ‘located on the receiver barrel support assembly and -

lugs positively engages the breech /
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b. Receiver. (See Fig. 32) The receiver assembly consists of the
bolt and track assembly, mechanical interlock system, recoil
mechanism, and 1.5 hp motor with gear housing. -

(1)
(2
(3)

@)

(3)

- (6)

)

Barrel support beari% in . conjunction with the barrel

aring provides for rrel ‘stability during its recoil -
and. post re¢oil movement.
Barrel suggc_)rt assists inxproviding stability to the

barrel, cooling of the barrel with 11 cooling ports, and

includes the recoil mechanrsm housing.

Barrel release: ‘lock pin - posn:1vely engages the barrel
when installed in the receiVer.

Recoil mechanism” absorbs 85% of recoil of the breech and
barrel assemblle: es - durmg firing. It consists of a
helical belvedere spring set and a damper piston, and is

affixed to the breech assembly.

Damper piston rod allows for a determmatlon of the
correct damper fluid level (DC . 510) w1th1n the recoil
damper.

Breech assembly is the mechamcal mterface between the

-~ barrel, bolt, receiver .and recoil mechanism. It is

located within the barrel. support assembly and receiver .
body, and secures the Barrel locking ‘lugs and bolt

locking lugs during recoll/fn'mg. ‘2 slots on the upper

left and right of breech allows for unrestricted feeding
and extraction of the 25mm’ cartrldge from the breech.

During . recoil (12mm or 1/2 inch): it activates . the
mechanical interlock assembly. -The breech assembly must

be replaced when 25,0000 rounds: has been fired and

verified by the 2408-4- Weapons Record Data form

maintained on the gun.

The mechanical interlock system is de51gned to eliminate
any hazard associated with non-firing cartridges,
resulting in positively locking the bolt in the breech.
Its operation is twp fold;- first as a mechanical.

indication of normal ° cartndge f1ring and second as
cartridge failure.

(a) Nommal cartridge firing results ‘in recoil, which is
approximately 12mm (1/2 inch)' rearward movement of
the barrel and breech assemblies. The - breech
‘depresses the rocker assembly, initiating nommal
mechanical interlock function. . This results in
tension being released on the sear assembly,
allowing the sear solenoid to retract the sear as
the chain safety link passes it. Subsequent nozmal
firing cycles can then be fired.

(b) Cartridge failure (misfire) will* result in no
recoil; therefore, the mechanical ‘interlock “will
not release the tension on the sear.. The- sear

29
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it

(8)

9

- end of

(10)

- (11)

-exists.

'T_Gun power connector enables electrom.c’ interface between:-
““the "gun when mstalled in. the M3 turret and the fire

solenoid cannot retract the sear, resulting in. the
sear positively engaging the chain safety link as

it passes. The bolt at this point is locked -in. the
breech, precluding an open bolt hargflre ‘situation.

(c): The mechanical interlock operates in conjunction
- with the microswitch sensor in the feeder, which:
" electronically identifies normal and"aﬁndnita'l;f
“f conditions of the gun to the fire control system.

The sear retractor assembly when locked enables the sear.\

to be retracted from the chain master and safety links; '
durmg manual firing of the gun. -

The sear p031t1ve1y ‘engages the chain master link at the

link during-a misfire when electrically firing the gun..
The sear release link: connects the sear solonoid to the -
mechanical interlock ‘;ssembly, enablmg electrical .
retraction of the sea - _

The sear solenmd elec_:;,, ally retracts the sear during-

nommal firing. ‘Additionally, a micro-switch indicates
normal function of the-gun when it is depressed during. -

retraction of the sear wheén recoil occurs. This signal
is transmitted to .the ‘Turret Distribution Box (TDB):
which will enable the f1r1ng cycle to /continue. If
recoil does not- eccur, the crosw1tch cannot be
depressed, resultlng in non-séar retraction - and
electronic sensing by the TDB' that an, abnormal condltlon‘

" control.

’ ‘f':j_;‘I‘he 145 hp electnc motor prov1des external drive to. the \
../gun through the receiver gears. . It's" ‘secondary function

.~.’is ~the application of a dynamic braking system,
. providing 80-85% of the stopping action to the gun. The
- sear provides for 15-20% and p051t1ve1y ‘stops the gun in

(14)

(13)

the ‘sear and/or mlsflre p051tmns. Normal RPM of the
motor -is 7700 RPM. :

The "vertical drive shaft handle 1s ‘the drNe mterface
between the receiver and the feeder assemblies. S
The vertical drive shaft lock button engages the drlve
shaft in the fully locked position. :When depressed it
allows for the lowering of the dnve -shaft, enablmg

‘removal of the feeder assembly.

- a8

The. rear track: insures stablllty of the bolt carrier at
it's rear most position durmg nomal firing.

+The ‘£orward and rear chain quides protect and stebillze
ot the cham durmg normal firing.

30
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C.

e track and bolt assembly (see flg. 33 and 34) consists of

a chain and sprocket track and 1t carrier. Its primary operation
characteristics are the changing of rotory motion of the chain to
reciprocating motion of the bolt during nommal firing. The track
stabilizes the bolt carrier durmg it's:/ forward movement when
chambering a cartridge, locking, firing, unlockmg the bolt from the
breech, and finally during its rearward movement when extractmg the
ecartridge fram the chamber. s : . -

(1)
(2)

—

(3)

)
' (5)

(6)

~pin to go foi

(M

| (@)
)
(10)
(11)

(12)

" allows. norina‘

-affixed to- the. bolt

"~ the bolt and firmg pi‘ ;

The drive sprocket is the primary driver of the :chain -~
assembly, and .is of metal construction. » R
The idler sprockets (3) provide stability to the chain
during ‘nomal ' rotation. ‘when f1r1ng, and are made of a -
nylon/teflon material
The chain assembl con51sts of a double linked stamless ‘
steel chain. with a master link with slider and a- safety
link.

The master 11nk prov1des for the positive stoppmg of -
the gun as' it is engaged by the:sear assembly : -during.
normal gun . cyclmg. It also con51sts of the slider
assembly.

The slider is the. prlmary interface between the chain '

. _master 1ink and bolt ~carrier, " corverting the ‘- rotary
:motion of the chaln to‘ r

1procat1ng motion- of the bolt
carrier.

‘The manual. safe.-_handle allows placmg a mechanical
safety on: the:gu

_or- allows the gun to be ‘placed in a
mode. ‘When in the safe position, it
raises a safety pawl, which will not allow the firing
ard ‘and ‘strike the cartridge primer. When
tion;. the safety .pawl. is lowered and
ring pin- forwared movement . .

The bolt carrier houses the bolt and rides the track
during its: iprocating movement, as well as ejectlon
of cartridges thru the cartridge e]ect chute in the

feeder..

The bolt. chaihbers the cartridge and houses the firing
pin ccmponents. S

‘The fixed extractors p051t1ve1y secure the cartridge

during: chamber-ng ‘and ‘extraction. - _
The firing pin: sleeve‘houses the f1r1ng pm and is

in‘sleeve" kee er secures the firmg pin
sleeve to- the bolt.-,:‘;,

-cam pin - causes locking of
~to occur.
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43) The ilrmg pin and tang conslsts of the pin spring

,assembly and retaining ring, firing pin body and firing
;pm tang. The tang, during normal cycling of the gun,
is held back by the firing pawl as the bolt cam action
rotates: 30 If the manual safety handle is in fire,

- the 'safety pawl is lowered, allowing the f1r1ng pin tang

to slide off the firing pawl. 'The spring is compressed
just priot to-pin fall, prov1ding 32 inch pounds of-
stnkmg force to the firing pin tip on the cartridge
primer. If: the manual safety handle is in the safe
position, the’ safety_, pavl is ra:.sed, precluding the tang
as it rotates off sthe firing pin paw o fall. ‘The
firing pin has an 800 rd life, which is ver1f1ed on the

'2408-4 Weapons Reco d,Data form, and must be replaced.

d. The feeder assembly con51sts of 2 ompetent groups, (see fig.
3%) the forward and rear feeder assemb » The forward feeder
assembly prlmarlly concerns ‘the cartrldge ’feed paths and 1link and
cartridge ejection, 'while. the rear feeder --;.a-ssembly houses the
electronic sensors and ‘gear assembhes that monitor gun functlon.

o (l)

(3)

RSN
5

(M

S8y

{9)

. recelver verticle drive shaft and |

‘The ‘worm shaft nut enables driwv

eder worm shaft.
The timer release rod, ~when the verticle drive shaft is

raised and engages the worm shaft nut, unlocks the index

~ drive cam (located behind ‘the bolt position indicator)

to allow free movanent of the feeder gears- during normal

© gun cycling.
The feeder handle insures a pos1tive connection betweenk

the receiver and feeder electrical ‘connectors.

The feeder handle latch locks the feeder. handle in the
‘up or down positions. -

The upper and lower feed shaft exten51ons enables

'rotation of the feed sprockets during upload and
:-download of the gun.

(6) ~The upper and lower feed shaft stops (clutch overnde

handles) insure that the feed sprockets cannot reverse
normal direction of feed, unless download of the gun . 1s
desired.

The - upper and lower feed s rockets gulde “linked
cartndges into ‘the upper and lower round paths to the
round ‘positioner and rotor assemblies, as~well . as the
links through the upper and lower -link strlppers. -Feed

'sprocket selection is controlled by the “feed: ‘select

solenold, which enables only ‘the smgle selected
sprocket to rotate.

The feed select solenoid enables manual and electr1ca1_??
selection of the upper and lower feed sprockets. '

The manual driver gear enables manual cycling of: the gun
using the manual hand crank.

32
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- (10) The bolt position indicator - (BPI) enables visual
determination of the gun's status during normal and/or
... . abnormal conditions., R \ -
- (11) The upper and lower link stri pers guide and -enable the-
' links to be stripped fram the cartridges as they are fed

. to the round positioner and rotor assemblies. e
(12) The round position assembly positively seats -the
" cartridge in the rotor assembly., '
(13) The rotor assembly places the cartridge 'in the fixed -
extractors on _E. e face of the 'bolt, and removes  the” - -
“ spent cartridge fram the bolt to ' the cartridge eject
chute prior to ejection. '

BRI , SHAFT TIMER
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25MM CHAIN GUN
PRINCIPLES OF OPERATION

- The 25m automat1c cham gun mcorporates 85 cycll' 'functlon ‘steps in

conjunctlon with an electrical gun status ‘monitor systen. "When the
gun is‘fired electncally, rates’ of f1re, balllstlc correctlon for the
ammunition fired, and” tngger and rmmg systems are initiated by the

Weapons -Control Box (WCB) and'y ed by the Turret Dlstnbutlon
Box (TDB) L : 5 i

1. The 8 cyclic functions as related t5-

ltposn:lon indicator
are: T G

a. Sear/Charge - The boit 1s 25mm férvﬁard ‘ ef its rearmost
it postnqn, the master 1link is- engaged by the

he firing pin is cocked. The position
1nd1cator arrow points to sear.

:Linked ammmnition enters the 25mm gun feeder.
.The feed sprockets strip the rounds from the
_links and move the rounds (one at a time) to
the- round positioner.. - The round positioner
S’ the into the .ready position.

; feed cycle the .bolt moves
L__;approxmately -25mm- to .the  rear . of sear
.--position. The feeder rotor rotates 1/3 of a
turn. (the round p051t10ner will have placed a
round 1nto the rotor) . The rotor places --:the

fixed extractors. The p051t10n" '1nd1cator

arrow. points to feed. mrmg the: feed cycle;,; '

the absolute hang

flreb
actlvated L -

protectron

c. Chamber - .
until the roun
chamber.-
- to ram, +
d. Lock - The bolt is in*

bolt carner 1s st111 movmg forwar o

- pin moving it ' .

" rotate counterclockw1se, the lugs ‘ohi the bolt
‘engage the recesses: inw the: breech glvmg a
solid lock. The’ mdlcatoi:'“ arrow is pointing
at the red zone prlor to fire.

-:full forward p051t1on. The 57




e,

f.
: ‘q..

b

Fire -

VU'rilo-ck '--, .
E;f;itract -

"As the bolt ‘moves to the rear the fixed

_ -Eject -

Final rotat1on of the bolt pushes the firing"
pin tang off the sear notch in the track
assembly; at' this time the flrmg pm drlves‘

B forward pushed by the firing pin spring..” In::
the full forward position the tip of the -
firing pin is protruding through the bolt -

face, The indicator arrow is pointing:: o
fire, Although the gun does not use gas or

recoil in its operation it uses approximately - .
~.-12mm of recoil 'to activate a mechanical-
" interlock. . In the event that the breech does
. not recoil, the gun will stop its cycle. with
.- the breech still locked. ‘The indicator: arrow*
- will:be pomtmg to misfire.

4The master lmk and 'slider start to the rear
~once .past misfire position, the slider pulls
- -the bolt carrier towards the rear, the cam pin-
- causes the bolt to rotate clockwise and unlock
““from .the recesses in the breech. ' The
.41ndlcator arrow is pomtmg to extract as the
‘*‘?‘f?'f,’bolt unlocks the firing pin.

extractors remove the cartndge case out of
the chamber. The case remains: positioned in
the.face of the bolt. 'Ihe bolt ‘continues to -
the rear until-it is at its full- rearward
position. The 1nd1cator arrow is pointing to

. extract .

Theexpended case remains in the bolt face
“until” the trigger is pulled to fire another
.. round - The bolt will move to feed position.

The rotor will rotate 1/3 of a turn to feed a

- round ‘into ‘the bolt face. The expended case
. will be removed from the bolt face and placed
. ~in the feeder eject tube. As the bolt moves
_»_'fforward to chamber the round, the eject arm on
~the bolt.carrier pushes the expended case out
,' of the recelver cartridge eject port.

The electncal ‘gun: status mon1tor1ng is prlmarlly a function of

a.

the microswitch sensor harness assembly, (see Fig.-36) which provides
_this _information to. the TDB:  The sear solenoid, 1. 5 hp motor, and the
feed select solenoids are also components of this electrlcal system.

The microswitch .sensor harness, located on a CAM behind the

bolt position indicator cover, primarily monitors the bolt position

during normal cyclic functioning of the qun,. -providing the TDB 3

sensing signals (Sear Sensor, Breech Lock, Nommal Shutdown).
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:3. The voltage requirqnent to opetate t:he 25m qm electrical system
is 18—28 Vdc v

luc'mcu. SYSTIN: - onnﬂo'u S

S [T )
(3 B = S
sown |}
sovecy

= P

T

(1) Sear Sensor
(2). Normal ‘;hutdown %ensor
(3) Breech Lock %nsor

/—/ﬁ 36,
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().

Sear Sensor. " The sear position of the bolt is monitored
only by this microswitch sensor, provided to the TDB.

- The sear solenoid microswitch provides status

(2)

indications to the TDB that the sear assembly is
extended at this point. The BPI point to SEAR.
Breech Lock., - As the gun begins it's cycle, the sear

'sensor is opened. As the bolt completes chambering, the

breech lock sensor closes, marking the initiation of a
time sequence within the TDB firing control circuitry.
This time sequence involves the recoil of the gun with

mechanical interlock function, sear-solenoid operation,

and ends with the normal shutdown sensor closure. The

time sequence spans 52.2 milliseconds and the following -
actions MUST occur in sequence or the gun will stop -in .

MISFIRE. :
() Breech lock sensor closes just prior to bolt

locking in the breech. BPI points at red zone
prior to FIRE. ' '

(b) Gun fires and recoil occurs.

(c) Mechanical interlock assembly actuates and releases -

tension on sear assembly within 30 milliseconds.
(d) At 30 milliseconds, the sear solenoid extracts the
: sear, depressing the microswitch in the plunger
well.  This signifies to the TDB that nommal

functions have occurred. BPI is pointing at
misfire. : '

. (e) 22.2 milliseconds after sear solenoid action

(3)

occurs, the ‘normal shutdown sensor activates the
gun shutdown sequence, controlled by the TDB.

Note. If the microswitch in the sear solenoid is not
: depressed at its prescribed time due to

mechanical interlock failure or no recoil, the .
sear will catch the safety link of . the chain. -

The BPI will point at the misfire position. A
system reset must occur to activate the normal

shutdown sequence controlled by the TDB.  This"

is done by pressing the misfire button on the
weapons control box.

Normal Shutdown Sensor. Normal shutdown occurs 52.2

‘milliseconds prior to sear. This sequence occurs when

-normal gun function is sensed by the TDB and trigger is

released, or when after a gun malfunction and recycling

of the TDB fire control circuitry occurs. . Basically, -as
the normal shutdown switch closes, the 1.5 hp motor
applies a reversed direction stopping motion to the
chain, referred to ‘as dynamic breaking. This stopping
action accounts for 80-85% of the gun stopping power.
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.. The. sear. assembly catchmq the master link of the chain ..

assembly insures positive gun shutdOwn at. sear. The BPL
pamts at tbe sear posulon. o e O
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25MM CHAIN GUN
CLEANING AND LUBRICATION

Cleaning Storage Prep Firing
Barrel. RBC, dry solvent (ext) CLP/GMD GMD"
o : Barrel bearing, Barrel bearing, .
locking lugs, 1oCking lugs
} o chamber/bore '
Reciever  Rag w/CLP " Exterior housing/ D Heavy T
, "~ electrical components barrel support on breech locklng
bearing lugs
camel hair brush and CLP/MD (lmght barrel support
“dry rag coat) bearing (MOD/HVY) .
Breech - GMD v :
Recoil mech/damper QD
piston rod rear track
1 + 1/2 holes (light) GMD
45° - 80°
2 holes 81 +
1 hole 39°
Feeder ‘Rag/Camel Hair Brush
Bolt and ‘ :
Carrier RBC/Dry cleaning Dry/(unit SOP) Bolt body, -
solvent Light coat MD/CLP  bolt housing

' _ (carrier)

- Alt/CLP Slider and track
channels (light to
moderate GMD)

Lugs Hvy GMD
CLP/Dry cleaning . Light to moderate -

" Track -

- solvent on all
~except idler sprockets

Dry (Unit SOP)
light coat GMD/CLP -

QMDD

rails, slider,
interior,

drive sprocket
light at rear of
firing pawl/safety

" pawl -



Section III B (M240C)

The M240C was designed as a coax1al machme gun for 7. 62um fire power
on light armored veh1c1es and tanks

~

~The. machlne gun is gas—operated, mounted on a coaxial mount and fires

from the open bolt position.

1.

' 2.

Ca
b.

Co

Pr 1nc1p1es of Operatmn

a;

_'I'nere are elght, major -groups. (See Fig. 37.)

Barrel assembly: Houses cartridge for firing and directs

_‘projectile.

.

.Buffe’r assembly: Absorbs recoil for bolt and operatmg rod -

assembly at the end of recoil movement.

Driving spring rod assembly: Provides energy for_ returning -
the bolt and operating rod assemblies to the firing position.

Bolt and operating rod assembly: Provides fe‘eding,
stripping, chambenng, firing, extraction, and ejection of
cartridges using the projectile propellmg gases for power.

Trigger housmg assembly: Controls the firing of the-machine
gun. :

Cover assemvb'ly:'_ Feeds linked belt, positions and hold
cartridges - in: position for strlppmg, feedmg, and
chambering. o

Feed trax Serves ‘as a gu1de for pos1t1on1ng cartndges to

,ass1st in chambermg .

Recelver assembly- Serves ‘as a support for all major-

camponents. Houses action of weapon and, through a series of

. .cam ways, controls the functioning of the weapon.

Mounted on a coax1a1 mount

- {1) Fires parallel to turret main gun. -

(2) Requires no.sights on machine gun.
(3) Can be fired manually or electrically.

Gas-operated - Recoils with a gas-assist boost. Three gas
settings to maintain a consistent rate of fire.

Positive locking of bolt body. Firing pin is part of bolt
ard operting rod: assembly and cannot strlke prlmer unitl bolt
is fully locked.
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Note:

(0 Settingfnmnber 3

Fires from open bolt position.  Prevents explosion of
cartridge (cookoff) after prolonged f1r1ng. ‘
The gas plug has three settmgs. 'Ihls des1gn is~ 1ntended to
maintain consistent rate of fire under adverse conditions and
not to increase your rate of fire. Preferred settmg is
number one. Correct settmg number faces the.barrel.

(a) Setting number l

650 rds/m approx
(b) Setting number 2

average (mean)
950 ‘rds/m approx

‘3. Technical Pr1nc1p1es of Operatlon

a.

c.

Coax Machine Gun “Feed System. Elght hundred rounds of ammo

‘are stored in the ammo can which is located on the right side

of the turret. The ammo is in a belt held together by links

- and feeds through the forwarder, feed chute, feed tray, and

then to the coax machine gun as the projectile is fired
through the barrel. The links and expended casing eject .into
a plenum chamber around the weapon. A sensor detects when

- the last rounds are about to be fired- and stops firing, .

leaving the end of the belt in a position for easy reloading.

The reloader can link a new belt to the o0ld belt. In

emergencies the gunner may continue firing by overrndmg the
autcmat:tc shutoff.

Coax Machine Gun. A trigger sear releases the operating rod
and bolt assembly. The bolt strips a round from the belt in
the feed tray and stops when the round is fully chambered.
The operating rod forces locking lugs into ‘the receiver,

"enabling the firing pin to strike the primer. Burning gases
go from the barrel through the gas port to the gas piston at

the front end of the operating rod. Gas pressure forces the

. operating rod back which retracts the firing pin, raises the

locking levers, and removes the spent case. As the bolt -

moves to the rear, the spent case is ejected, and the live
~round moves into the feed tray. The bolt continues to the

rear until it strikes the buffer assembly. The cycle is

repeated as long as the trigger is held.

Maintenance of M240C. Refer to ™ 9-2350-252-10-2.

4. Difference between M240 and M240C.

a.

Difference in models is the direction of feed for ammunition.
The M240 model feeds ammunition from.the left and the M240C
feeds ammunition from the right. All parts are inter-
changeable between the two models except the cover - assembly

- and feed tray. '
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Equipment Data -
7 Wei'ght" 10.3 Kg (22 2 lb) B
; .Rate of Flre*’”“ L

c:ychc~ ' %5D-to 950 rounds per minute
sc?h'ange ‘barr-eil veve:r-y minute.

Sustained: 109 rotmas per minute
: {25 ;seconds .between bursts)
change barrel every io mmutes.

Rapld + 200 rourds per ;mlnute
& .. 42-3.seconds. between bursts)
- chax;ge. barrel every 2 minutes.

_ Rame‘-.:;__
Maxumn zrange 3,725 meters

Maxmmn effectwe range"’ Tracer burmut approxmately
, . - 900 qnete,rs. _

| Maximum ;:g@az‘izxag range: 600 meters.
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Section III C M257 Smoke Grenade Launcher

DESCRIPTION

There are two 4-tube electrically flred smoke grenade launchers -—
~ one on each. side of the 25mm gun. Each launcher fires four phosphorus
smoke grenades that create enough smoke to screen the Bradley within
. three seconds, Both launchers  are::fired at the same time by the
‘Bradley commander from 1n51de the turret,

The L8A1l/A3 smoke grenades are-filled,with a red phosphorus and butyl
rubber mix. The grenade is propelled from the discharger when the -
electrical current at the firing contact ignites the fuze., The fuze
ignites the propellant and the delay composition within the delay
holder and, in turn, the gun powder bursting charge. This bursts the
rubber case and ignites the red phosphorus —and butyl rubber
composition to produce an immediate smoke cloud The burst is in the
direction that the turret is pointed. The burstmg radius is a 105-
degree fan, 10 meters high and 30 to 40 meters to the front.

Note: - .To fire smoke grenades ensure all hatches are closed. Move
- ‘grenade launcher switch on weapons control box to on, then

press trigger, all eight smoke grenades will flte at the same
time.

Equipment Data

Weight: - 11.2 1b (5.1 kq)
Width: - 11.5 in (292mm)
Height: 9.5 in (241mm)
Depth: - - 6.31 in (160mm)
- Tubes (4 each) ’

~ Length w7 7413 in (181mm)

Inner diameter 2.62 in (67mm)

: ,Protective Cap

Weight 0.1 1b {0.05 kg)

.Outer diameter ~  3.37 in (86mm)
Depth S 2.75 in (70mm)

Amnumtlon
Authorized Round
Grenade launchers, smoke screening RP, L8A1/A3

Number authorized
8 grenades ready, 8 stowed 16 Total
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* SECTION IIID
TOW WEAPON SYSTEM

‘The Bradley Fighting Venlcle'(BFV) is capable of firing
the- TOW missile by-use of a- launcher (mounted on the. left
side of the: turret), the 1ntegrated sight unit (ISU) (mounted
at the.gunners. p051t10n) ‘command gu1dance,electron1cs (CGE)
and the power control unlt (PCU) (both mounted under the y
floor boards of the turrret). The BFV Al is being updated
with digital command guidance electroniecs (DCGE) for the
TOW. 2 missile system.. Although all TOW missiles may be fired
from the BFV ( Basic TOW Improved. Tow (ITOW) and the TOW 2)

it doeﬁ not use the full capablllty of the TOW 2 missile
without the DCGE undate

“The benefits of installing the TOW missile ‘system on
armored vehicles are increased mobility, protection of the
crew from artlllery a'rburst shrapnel and small arms fire..
Combat effectiveness is greatly enhanced with the TOW 2
system’'s all weather, -night and day operation and EOCM (
Electro-optical countermeasures) capabllltles Only the
sight ‘and launchers need be exposed during flrlng

Advantages of the BRADLEY mounted TOW:

. * Minimize .exposure of gunner and . crew
- Designed to utilize maximum range of TOW missile

. System 1ntegratlon into any armored. vehlcle of
adequate 51ze is 51mple due to modular de51gn

System can be used to fire any automatic canﬁbn
or machine-gun as well as TOW missiles

,ilAdaptable to a Qérietyiof turrété

* Launcher can be remotely armed from 1n51de
vehlcle

* Flexible launcher mounting and location

Digital command guidance electronics and power
- supply. 1nstalled at any convenient locatlon
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Tow 2 is an improved anti-tank guided missile
developed to counter and ‘defeat present and future
generations of heavy armor (tank) threéys

The TOW 2 warhead is highly effective against armor
threats appearing on the battlefield in the late 1980’s and
early 1990’s. It is heav1er and larger than the Basic Tow and
“the ITOW warhead and is one 1ngh larger- than the Basic TOW
and the ITOW warheads-.lee ‘the ITOW, the TOW 2 warhead has a
probe that extends after launch-to provide standoff:

detonation and 31gn1f1cant1y 1ncrea31ng the armor- plerClng
capablllty '

The fllght motor case contains a- ~propellant which™-
prov1des 30% greater impulse- compensatlng for -the 1ncreased
weight of the TOW" 2. As a result although heavier and more
poweriful than’ the Basic TOW or ITOW, there is no degradation.
in TOW 2 filight performance. R PR R

, The gu1dance 1mprovements for TOW 2 emphasize: hardenlng
the guldance link to overcome electro-optical countermeasures
(EOCM). and permits: operatlon day or might through ‘dust, smoke~
and other obscurants encountered on a battleflela._ ~In :
concert w1th these 1mprovements ‘are other changes which
enhance accuracy, flexibility, and reliability of- the A
guidance system. R R S timeiaw e e

The ability to guide the TOW 2 missile precisely,
through battlefield obscurants results from modification to
the launcher’'s AN/TAS-4 Thermal: nght Slghn “(uged by the
gunner to track targets at night) creating a totally
independent guidance loop. Part of this improvement is a high
intensity thermal béacon added to the aft end of the missile
providing an 1nfrared (IR) location input visible to the
night sensor. o CooeE T -

The Xenon beacon’s IR wavelength” s1gnature controllng

the mi§sile in clear v131b111ty conditionsg-is retained on the
TOW 2

For maximum probability of hit), the gunner need only
select which of the two sights he will use, based on the
tactical conditions. Using elther 'sight, the guidance loop
will sense the missile’s dev1at10n from the line-of-sight
(LOS) to %he target ' This data is transmltted 4£0 the missile
guidance set which computes missile variahce from LOS.

Flight correctlon data is then transmltted to the missile via
the wire 1ink. e :

Tne TOW -2 m15511e guidance. is" exten31vely upgraded. " Dual
digital mlcroprocessors replacea the analog computer of the
basic TOW guidance set. This new unit. provided much more
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computlng capabilities and, consequently, moreAgf*
idance. The digital system offers the potentlal for,
iequations adjustments to meet changing threats: e
‘software modifications. Adjustments are not poss1ble*‘
alog system. Additionally, the digital guldance set
es a pre- firing self-test capablllty ‘with a more

nd ‘reliable comprehen51ve dlagn051s to facilitate
jreplacements '

| TOW 2 System Advantagee and BenlfltS'}3

ADVANTAGES

* Boost'coast propulsxon sysuem leaves mlnlmum

51gnakure and ‘minimizes plume 1nterference w1th
m1531l D R

* Combat proven nlgnt v131on7 _su‘fungATO
'standara common modules RS
* Dlgltal guldance prov1de° ;_p:

ved accuracy and
jrellablllty TR _

L #}Cooperatlve IR source&prov1d1ng§superlor ECOM
e vcapablllty . - : '

vu,Ease 1n,upgradiﬁéffOr»futuﬁe]syStemfiﬁprovements
% Can use éxiéting TOW‘raunchers

,-Proven long term m15511e storage life

;ﬂLarge azrborne launch envelope minimizes capture
“’problems R

_i;BENIFITS

LETHAL TY;’ngh proballty a target hit is a kill

‘ngh proballty of a2 hit at ranges out to

AccﬁRA
St 3750 meters‘

'OPERABiLITY: Day/nlght pa551ve operation through
. : Lobscurant and countermeasure
environments

v 20- year storage 11fe w1thout
malntenance

FLE IBILITY: TOW 2 missile fires from all
: launch platforms and any TOW 2
launcher can fire any TOW missile
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Section IV Hull and Turret Equipment Data

DIFFERENCES BETWEEN MODELS

Personnel : Three crew members:
e ' Six squad members: -

Firing Ports: Six

Missiless Two ready
TON ' _
TON /DRAGON Five stowed, any -

_ combination
o LA ~  “Three. stowed
Ammunition:
] a25mn 300 ready
e 600 stowed
7. 62mm(M240C) 800 ready
1540 stowed
7.62nnNM60) -2200 stowed
L 5.56mm(M231) - “4200 stowed
= 5 SGnHNMlﬁAl) 2520 stowed

HULL EQUIPMENT DATA

GENERAL

Weight (combat loaded) - M3
Weight (combat loaded) - M3Al

Weight (combat loaded w/reactive armor) - M3A2
;41 975 1b

Weight (less fuel, crew, and OVE) - M3
Welght (less fuel, crew, and OVE) - M3al
Weight (less fuel, crew, and OVE) - M3A2
Weight" (air’transportable) - M3
Weight (air transportable) - M3Al
Weight: (air transportable) - M3A2
Weight of reactive armor tiles - M3A2
Ground ‘pressure (combat loaded)
Personnel capac1ty

IFV

CFV
- Fuel tank capacity
Engine coolant

43

CFV.

Three crew membérs
Two squad members

None:

Two ready N

10 stowed
No Dragons

Three stowed -

300 ready

1200 stowed.

800 ready

5060 stowed

- None -

- 3600 stowed.

1460 stowed

49,945 1b (
50 510 b

43,600 1b. (

22,655 kq)
22,911 kg)
66;027 1bs
19,040 kg)

19,777 kg)

49,727 1bs

40,755 1b-(
40,755 b (

»7 7 p51 (O

18,495 kq)
18,495 kgq)

43,459 1bs

6,059 1gs
54 kg/am®)

9
5

175 gal (662 liters)

22 gal (82.

6 liters)




PERFORMANCE

Speed on Iand
‘Speed on water .
Cruising range -
Tummg raalus» o
Slope
Side sIepe

Trench crossing

Veritcal wall chinbmg
Gross horse@ewer-tc—welght ratio:

Ground cIearanee

Make and model -
Displacement -
Type

Fuel '
Gross horsepower ﬁ

TRANS'IISSI(N r AUTCMATIC

. 41 mph (66 km/h)

4.5 mph (7.2 Kb} -
300 mi (483 km):

p1vot to m- mte.

. 60% "

40%

8 £t 4 9n (2.5 m)

36 -inic (9L om)

20.62 hp/ton

I8 in (45,'7 cm}

Cmmtms WA-%Z&T, M3A2 Cummins 600 hp

903 cu in (I4.8 lxters) ‘

500 (506 metl:lc) »

Make and _»medvel “. " M3 and M3Al — GE I'MPT-SOO, M3a2 - GE EMPI‘—SOU—3 :

Type Hydranechanxcal
Steering Hydrostatic
Brake Multldlsc, ell-cooled;

RUNNING GEAR'
- 'Suspension: Return roller.

. Springing Media

_ Number of road wheels

" "Road. wheel size:
" Diameter ’
“ Track. type

. Shock absorbers:
.Number of track shoes:

' Track pltch
Track width

ELICAL SYS’E‘EM'

Gener:ato rs
Bmperes.
Volts, dc

Batteries -

Torsioh bar: type
-6 pan's per: side:

< 24 in. eel.o m}’
o 4 in (10.2 cm)

. Steel smgle. pin with
detachable rubber padES*

. . & per side:
83 left szde.

21 in (53 3‘ em)

regulated to 28V
four each, type 6TN, 00 amp hr
12 V each




FIRE EXTINGUISHERS:
- Fixed:
. Engine compartment
. i './Squad campartment
: Portable
TURRET EQUIPMEN‘I' DATA

TURRET (’IWO—MAN)

7 1b (3.2 kg) Halon
two each, 5'1b (2.3'kg) Halon
two each, 2. 75 1b (1.2 kb) Halon

Amament - 25mm gun
: "TON missile launcher
e Coax machine gun
Traverse: 360~ continuous
Elevatibn
"> 25mm gun and coax machine gun +60° to 10°
.~ TON missile launcher +30 to -20°
. Slew rate, maximum elevatlon and traverse'. : 60 /sec

Tracking. rate; minimum-

~ Stabilizaiton system

ng gear, p1tch diameter

O 05 mil/sec
B ‘Electric
60 in" (152.4 cm)

CGVIMUNICATIONS (COMMANDER 'S VEHICLE) -

Rad,io, CFV f(standard)
Other conflgurations exist

NIGHT VISION 'EQUIPMENT

Sight, - gmner
Sight v comnander

BACKUP ‘ SI.GHT

Depth -

Width

Height- - .- -

Weight- )
Line of sight, elevation
True: field:of magn1f1cat10n
Magmflcatlon

Focus .

AN/VRC-lé, - 1‘ set
AN/PRC-77, 1 set

Thermal nnagery
Optical relay from: gunner s 51ght

11.62in (29.5 cm)
75,25 in"(13.3 cm)
16,75 in (42.5 cm)
49.5 1b (22.5 kg
—10 to +60°
w109

| cr i 5%
-4° giopters to +4° d1opters
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25MM GUN

Caliber
Welght .
Rece1ver Assembly
Barrel Assembly
Feeder Assembly
Total Gun System
Dimensions
Length Overall
Width
- Height
- -Length Behind Front of Feed
. Barrel Length
Rate of Fire -
Time to Rate
‘Time to STop
Power Required

Clearing Method (Cookoff Safe) .

Safety

Case Ejection
Peak Recoil Force
Reliability

COAX MACHINE GUN

Cahber
Weight
Weapon Complete
Barrel Assembly
Length
- Weapon, .-
- - -Barrel-Assembly . .
Rate of Fire
Cyclic

Change barrels every minute

- Sustained.
Rapld
Range o

RN Max imum
Max1mum effectlve

" Maximum grazmg

_Change barféls every 10 minutes

.Change barrels every 2 minutes
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25mm: dua’lf- feed

. 92 1b (41.8 kg)
89 1b"(40.5 kg)
54 1b (24.5 kq)
©235 1b* (106.8:Kg)

107.5in- (2730 mm)

13.0 in (330 mm)

15.0 in (380:mm).

22.2 in (563 mm)

80 in (2032 mm)

Slgnle Shot; 100, 200 rdspm

0.15 sec

' 0.12 sec

1.5 hp

‘ : Open Bolt .
Absolute Hangflre Protectlon

“Forward

9000 1b/40 032 ‘Newtons

1000 000 MRBS

7621rm

22 2 lb (10 3 kg)
'5.92:1b (2.7-kb)

41.161 in-(1045.5m)
24.742 in (268.45 mm)

650-950° rdspm
100 rdspm (4-5 sec burst)
200 rdspm (2-3 sec burst)
. 3725 mei:éts‘
900 meters

(tracer burnout)
600 meters




SMOKE GRENADE LAUNCHER

Discharger _ :

* Weight : ' 11.2 1b (5.1 kq)
Width 11.5 in (292 mm)
Height ‘ : 9.5 in (241 mm)

© Depth 6.31 in (160 mm)

- Tubes: (4 each) '

Length 7.13 in (181 mm)

Inner diameter : ' 2.62 in (67 mm)
Discharger Cap (1 per discharger tube) ;

Weight 0.1 1b (0.05 kg)

Outer diameter : 3.37 in (86 mm)

- Depth 2,75 in (70 mm)

TOW MISSILE SYSTEM

Integrated Sight Unit

Weight - ‘ © 190 1b (86.4 kgq)
Length - 8.3 in (21.1 cm)
Height 26,2 in (66.6 cm)
Width L 41.3 in (105.9 cm)
‘Command Guidance Electronics : :
Weight _ 27 1b (12.2 kg)
Length : : 12.9 in (32.6 cm)
Height - 10.3 in (26.0 am)
Width * ’ 8.6 in (21.7 cm)
Launcher Assembly ’ }
Weight , , 130 1b (58 kq)
-Length o o 47.5 in (120.7 cm)
" Height 13.7 in (34.8 am)
Width '

20.3 in (51.5cm)
Power Control Unit | ' | o
Weight | - 18 1b (8.2 kgq)

Length e : _ 13.5 in (34.2 cm)
. Height ' ’ : 5.0 in (12.7 am)
Width , 7.0 in (17.7 cm)
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RADIO SET AN/VRC-46

Weight : 56 1/4 1b (25 5 kg)
Height - . 6 3/4in (1 cm)
Depth. - . 13 3/8 in (34.3 am)
Width : 15 3/8 in (3 cm)
Frequencey range : From 30.00 to 75.95 MHz
: 0.05-MHz intervals

Number of frequence settings L 920
Tuning facility Manual tuning
Operating conditions . Push-to-talk and release-to-receive
Modes of operation ‘  Voice (radiotelephone),
' S retransmission (radm relay),
L - " and X-mode
Audio input and output Five-pin panel receptacles;
control facilities o rear mounted receptable for
remove control by radio—intercom

and C—2299/VRC A—mode operation facility

Operatlng power © 22 to 30 volts dc
Used in : Vehicles provided with 24 volt battery system
Transmission distance Approximately 5 miles (8 km)

(Using whip antenna) ‘ o

Squelch tone signal Transmitted on all

settlngs of SQUEDCH switch except

. , ' OLD ON position
Duty cycle ' Capable of operating continuously
' PR on high power in 120° ambient
temperature with input power of 22
volts dec; and for 1 hour with
input power of 30 volts dc

A

Squelch types:

Carrier (operative on OLD SQUELCH) Responsive to carrier noise
Tone (operative in NEW SQUELCH) Responsive to -squelch
o o tone 51gna1
Antennas: "
Frequency range 30.00 to _76.00. MHz
Antenna type ' " Whip antenna
Frequency matching networks , 10 sets which are automatically

selected by tuning controls of
‘ recelver-tfansmltter
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RADIO SET AN/PRC-77

Weight 13 1b (5.9 kqg) -
Height 4 in (10.2 cm)
Width 11 in (27.6 cm)
Depth -~ 11 in (27.6 cm)
Frequence range: . '

- Low band

"Low ban o 30.00 to 52.95 mc -
“High band . 53,00 to 75.95 mc
Number channels : S

920

Types of transmission and receptlon- -
~Transmission : Voice
‘Reception , _ : ‘ ‘Voice

Distance range - 5 miles (8 kilometers)

(Varies with conditions)

Types of Antennas: : "
- Long' Antenna : ' ’ Antenna AT-271A/PRC;
R : ‘ - 10 feet long,
multisection whip
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RADIO SET AN/GRC-160

30 toe to 52‘- ~§5

Number 'of channels
,Type of- squelch

Audm transmssmn and reception

Capability: e
: Method Push=to-talk and release-to=receive

' Transmission: ' ol
- Receptlon e
Anterna - Anteénna AS~1729/VRC

Amp11 ier Power Supply Groups
- .. QA=3633/GRC and OR-=3633A/ GRC:
. jWelght
’ ,.'.Lengfih
Depth -
Height
Input voltage
Output voltage

21 '05 ¢
6 1/4 1n (1

2.6 volts de (unregulated)

Frequency response of loudspeaker 300 to 3,000 cps
Major Improvements made for M3AL and M3A2:
M3A1 M3A2

TON 2 subsystem Conventional armor
GAS particulate filter unit Reactive armor tiles
Improved personnel heater system - Automatic flte suppression system
Improved turret battety Water barrier

charging system Spall liners
Fuel pump circuit seperation Brake linkage 1
Hull gyro delected (VECP) Engire access door
Fuel system redesign Radiator mounting
Fire suppression: system Final drives

Fan speed control valve
Bustle box, turret
M240C machine gun system
ROtor rain cover
Vehicle stowage
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REFERENCES:

™ 9-2350-252-10-1/2

TM 9-2350-252-20-1-1/2/3/4/5 (Hull)

M 9-2350-252-20-2-1/2/3 (Turret)

TM 9-2350-252-34-1-1/2 (Hull)

TM 9-1240-394-34 (ISV)

TM 9-1005-200-20 & P (25mm Gun)

TM 9-1005-200-30 & P (25mm Gun)

Hughes Helicopter Technical Handbook

FMC Systems Handbook

LO 9-2350-252-12 (Hull Lubrication Order)




SECTION V

ANMMUNITION DATA

-0 QA0 o P

25mm AMMUNITION
AFDS-T M791
HEI-T M792
TP-T M793
Dummy = M794
TFDS-T Mg10
APFSDS-T M919

7.62 AMMUNITION

TOW AMMUNITION

M257 SMOKE GRENADE

~




L ATTHORIZED | CLASSIFICATiON IDENTIFICATION | Fuze

.- High-explosive; YELLOW M788
| incendiary '

g tracer
)

e

Tafget practicé, Blue projectile Noris

' NT53 tracer -

T
wr g
[N

— N
1

Afﬁpr.pieréiﬁé;n - “Blaék tip Honhe
digcarding sabet, - :
tracer .

%>
~d

ps-* Arhor piéRéing; . - Black tip
fin-stdbilizéd,

discarding sabot;

i tracer - » B B

ey’

<>
us
©.Ln

TELG-T ‘Target practice | Blue with white None
M310 digcarding #abot; markings
tracer

I Dylmy Dy Gold projectile Noné
[ M794 ,

! NUMBER 600 rounds stowed, 300 ready, 900 total IFV

: 1AUTHORIZED:‘ 1200 rounds étéﬁéd, 300 ready, 1500 total CFV

BRASS o
Tip GOLD

TP.T APDS.T

SLACK

T203-¢




TRACER CASE,

CARTRIGE TRACER M758 FUSE
LS B " HEI CHARGE

‘/; :*T; 

ALUMINUM
BODY AND
ROTATING WINDSCREEN

BAND
ASSEMBLY

=/ q. 1 : -
ki : M792 HEI-T.

(a) The HEI-T cartridge is a fixed-type, percussion
primed round. The cartridge consists of an
HEI-filled, one-piece ptojectile body, crimped to a

steel cartridge case. The projectile body consists of
a hollow-steel body, M758 fuze, 32 grams of an .

HEI-mix, and pressed-in tracer. The project11e xs.

'yellow to orange with a red band, with black mazkxnés
and a gold tip.

(b) Gases produced by the butning propellant propel
the projectile from the gun at 1,180 meters per second
(plus or minus 20 meters per second). on impact, the’
fuze (M758) functions and the HEI filler detonates,
dispersing the incendiary mixture in a S-meter radius.

(c) The maxinum,effectiveArange for HEI-T is 3,800
meters.. This is based on the following factors:

o The round is designed .to self-detonate at 3,999
. meters by means of a mechanical fuze (M758).
. 0 Tracer burnout is 2,000 meters, but the round can

- be ‘gsensed beyond this range by observing the impact
of the rounds.

.0 Though accuracy severely decreases beyond
1,608 meters, the S-meter bursting radius and rate

of fire allow both point and area targets to be
engaged out to 3,000 meters.



TRACER 1 CORE,
M115  CASE,CARTRIGE TRACER suspno.necnm

M793 TP-T,

‘M793 Tnx,ot racticc with tracer. The TP-T
cartridge (Figur Yy a8’ . Xed-type, pexrcussion
prined ttaining round thut 'is used in place of the HEI-T
round, The projectile. is blue with white narkxngs.

(a) It is balliltically matched to the HEI-T round.
The maximum effective range for point targets is
1,600 meters; area tatgcts. 3,008 meters. ‘

(b) The tracer is vi-iblc out to 2,!0! neters, :
however, accuracy is greatly reduced if engaging poxnt
targets. Training with the round boyond tracer
burnout should only be done to simu! e HEI-T area

ts and only as long as the inpact of the-
tound il visib‘e. _ .




» P‘RIMER]

TUNGSTEN CURE,

'CASE,CAFTRIGE ~ TRACER SUBPROJECTILE'

|

| 1@'IL2‘--

’."A s 3 Whont '*--— _

'.

WlNDSCREEN

€ PROJECT ILE
ASSEMBLY

; Fii-? 5 ,
| M791 APDS-T.

(1) M791 Armor-piercingL spxn-stabilized discarding

~sabot with tracer. The APDS-T (Figure. 3 ) penetrates
- lightly armored vehicles. Examples of lightly armored

- vehicles are BMPs, BMDs, BTRs, BRDMs, ZSUs, and

self-pzopelled artillery.

(a} The APDS-T is a fixed-type, percussion primed

"round. It consists of a sabot encapsulated projectile

body crimped to a steel cartridge case. The

- projectile body consists of a sclid tungsten alloy.

penetrator, pressed-on aluminum windshield, pressed-in-
tracer pellets, molded discarding-type nylon sabot,
staked aluminum base, and pressed-on polyethylene nose

‘cap. The projectile. sabot. and nose cap are black with
white markings. , ,

~{b) Gases produced oy the burning propellant propel

the projectile from the gun at 1,345 meters per second

(plus or minus :2@: meters per ‘second) and ignite the
tracer. Setback, centrifugal force, and air pressure
cause the sabot to discard on leaving the gun’ barrel,

.~ The discarding sabot leaves the barrel at a 3d-degree

angle on both sides of the gun-target line for
166 meters. The tungsten penetrator (core) is

-spin-stabilized and penetratel the target solely by

kinetic energy. -

(c) The maximum effective tange is 1,700 metets..
hxs is based on the follow1ng factora.

o Tracer burnout is 1,700 meters. It is difficult
to accurately sense rounds beyond this range.
- ‘However, in some environmerits, the ability to
observe and adjust rounds extends well beyond tracer
. burnout, since the impact of the rounds can be
" observed.

6 Beyond 2,200 meters, the accuracy of the APDS-T
decreases sharply. This requires more rounds and
:more time to hit and k111 targets.

o -As range increases, the APDS-T penetration
decreases against BMP-1 and BMP-2, especially when
these vehicles have applique armor (additional armor
layer). While lightly armored targets can be
successfully engaged from the flank beyond 1,789

- meters, the combined problems of sensing, bullet
expenditure, and longer engagement times demand that
the BC make a careful estimate of the situation
before engaging targets beyond 1,768 meters.



WINDSCREEN
SEAL SABOT

NSN9:070:6:0709:.0:0:0 “aney ici NON
N ture . FIN OBTURATOR 'NOSE

FLASH TUBE FIN. OBTURATOR |\ "eyp

DU PENETRATOR’

sabot with tracer. The AP!SDS-T Fﬁf y - penotrutes'
*Ightly atmored vehicles. ,

“(a)y - The' APESDS T is a fixed-type. potcuusion prined
round. It congsists of a sabot encapsulated projectile
crimped. to a.steel cartrxdqc case. . The projectile
body consists of a depleted uranium penetrator; g
‘screw-on fins with pressed-in tracer pellets; molded,
segmented, dxscarding ~type nylon s bot; and pressed-on
polyethylene nose cap. -The projectile sabot and '
nose~cap are black. with whxte obturator. .

(b) Basic operation of this klnetxc energy round is-
the same as APDS-T (H791) with an: invrease in veloc1ty
to about 1,420 meters per second. cer  burnout 1s
beyond 1, 700 meters. This round ha ncreased
penetratxon capabilities as well as tracer burn tlme,
which allows: engagement of tatgets at 1o ger tanges
and with greater potential to- defeat a BMP 2 .




PRIMER CASE,
M115

’ The TPDS-T (Figure S) allows units
' . engagements on limited distance ranges.
'14,572-meter maximum ran

" PROPELLANT

CORE,

~ CARTRIGE

YA  NYLON
BASE PROJECTILE @ NOSE
, ~ ASSEMBLY

5 5 S
: M916 TPDS-T.

~sabot with tracer.
to practice sabot
Instead of the
ge for the APDS-T, the maximum

(4) M919 Target racticeudiscafdln

range is 6,400 meters.

(a) The TPDS-T cartridge is a fixed-type, percussion
primed round. It consists of an encapsul ated
projectile body crimped to a steel cartridge case.
The projectile body is steel, where the APDS-T is
tungsten alloy. It has a pressed-on. aluminum
windshield, pressed-in tracer pellets, molded

-discarding-type nylon sabot, staked aluminum base, and

pressed-on polyethylene nose cap. The projectile sabo
and nose cap are blue with white markings. -
(b) . The TPDS-T cartridge is ballistically matched to
the APDS-T with a slight increase in muzzle velocity

(about 100 meters per seccnd). All interactions upon
ignition are the same as the APDS-T. = - ‘

(¢) Tracer burnout is 2,000 meters. Howeﬁer, since

the round is used to replicate APDS-T, it should only
be used out to 1,708 meters. o

SUBPROJECTILE



BE IGHT
PROJECTILE"
WEIGHT
TRACER BURN - “ond:
TIME 1.4 ¢
BURSTING RADIUS/ ~ NA =~
ARMING DISTANCE lﬂ-lﬂﬂ meters
MAXIMUM EFFECTIVE meters  meters meters‘ ”  - meters  meters
RANGE 1,798 classified . 3,000 - 1,798 1 Gﬂﬂ
TRACER BURN —  meters — meterss

, i) metgrs?“'”* ‘meters -meters
RANGE 1,700 1,788+ 2,008 2,000 2
*These specifications a;g;estimg;g@_penﬂ'“' final test1ng; o




7.62MM AMMO

AUTHO'RYIZED ROUNDS . IDENTIFICATION
. S (see picture)
Cartridge, 7.62mm, Ball, None
M59 or M80
Cartridge, 7.62mm, Tracer, ‘Orange tip
M62 s
Cartridge, 7.62mm, Armor- Black tip
piercing, M61 - )
- | Cartridge, 7.62mm, Dummy, None
NUMBER /1400 stowed, 800 cartridges ready,

-AUTHORIZED: 2200 total for IFV

3400 stowed, 800 cartridges ready,

4200 total for CFV

CRSTRE N

4701
‘CO/MBATMIX o

M62 - - , ORANGE
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™ 43-0001~-27

CARTRIDGE, 7.62-MM, BALL, M59

BN, oy

I (32. S-MM)

Type Classification:
std - OTCH 36841
Use.

Machine Guns, 7.62-MM, M60 and M219; R'Ifle
7.62-MM, M14,

Descri gtion

BALL Cartridge. The cartridge is identified
by a plain bullet tip.

Purpose:

The cartridge is intended for use against
personnel and unamond targets. '

Tabulated Data:

DODAC sadassans 1305-A143
Weight . 393 grain
Length . 2.80 inch
Tracer - ‘ NA
Primer - ' =ee NA
Fuze == NA
Explosive: e T e
Type =cccecaccccccccacaceaas NA-°
Weight cnsancena NA . Tl
Incendiary:
Type -- .- »=== NA
Weight ‘NA
Propellant:
T; concecnsencncananananes H( 846

He ght EY Y Y Y T YT Yy Y v Y ‘6 gr‘in

~ ‘Shipping and Storage Data: o

Projectile: R o
Height esmmnenaancecas 150,5 grain
Perfomnce. _ ' |
Chamber pressure ~ssesececacse 50.000 psi
\’elocit wee . 2750 fps,
- 78 ft from

muzzle

Quantity-distance class/SCG e 1,45
Storage code C‘hss v
DOT shipping class eeccccccasa

DOT designation =eececccccc=as SMALL ARMS

. o ... AMMUNITION
Dra_ning‘ number - - 7553702

References :

- TM 9-1005-223-10
™ 9-1005-223-12P

™ 9-1005-224-10
™ 9-1005-233-1Q
TM:9-1005-257-12

M 9-1005-262-14

™ 9-1005-298-12
™ 9-1005-313-10 -

‘T™ '9<1300-206

SB 700-20

11~3




™ 43-0001-27

CARTRIDGE, 7.62-MM, ARMOR PIERCING, M61

%

1.8 IN,
(32.5.-MM)" >

POINT
FILLER

=T
i
—
I
|

~ Type Chssifincatioh:
© 08S - MSR - 11756003
Use: |

Machine Guns, 7. sz-m. nso. M219 and mo.
Rifle, 7.62-MM, M4,

Descri.gtion: , '

' ARMOR PIERCING Cartridge.
~ is identif

| Purgse:b i

Used in rifles and machine guns against
personnel and light armored or unarmored -

The cartridge
4 black tullet tip,:.-

"~ targets, concrete shelters and similar hu‘llet-

res‘lsting targets. :

Tamlatgdffbata:-

DODAC == 1305-A120
Weight o 393 grain
- Length. = 2.80 inch
Tracer HA
Primer -Percussion
Fuze e=e- R
Explosive: L
Type -~ NA-
Weight NN
Incendiary:
Type NA
Weight

NA

.

ARDIO-O12S
Propellant:
ype IMR 4475
Weight 41 grain
- Projectile:
Weight 150.5 grain
Performance:
Chamber pressure eeseccccsceaee 50,000 psi
Velocity - 2750 fps,
78 ft frc
mzzle

Shipping and Storage Data:

Quantity=distance class/SC6 == 1,45
Storage code - Class V
mT shipping c‘ass sonessesens C -
DoOT designation meceonncencess SMALL. ARMS
: AMMUNITION

7553704

Drawing nqmber

. References:

TM 9+1005+223+10
T™ 9-1005-224=-10
™ 9-1005-233-10
TM 9-1005-247-12
TM 9-1005+257=12
TM 9-1005-262~14
TM 9-1005-298-12
TM 9-1005-313=20
TM 9-1300-206

S8 700-20

11-17



™ 43-0001-27

CARTRIDGE, 7.62-MM, TRACER, M62

IGNITER COMPOSITION/
_ SUBIGNITER COMPOSITION

“2.80'IN,

1 +35 IN,

‘ — —-.'
CLOSURE CUP. l (34. 3-MM) »

JACKET

TRAGER COMPOSITION A

- (71, 1=-MM): g .

. Iype CIass1f1catio
CON - MSR 11 756003

m

Hachine Guns. 7 GZ-MN nso H219 and ‘M240;
Riﬂe, 7 .62-MM, M14,

Descrtgtio :

TJRACER Cartridge.  The cartridge is 1dent1f1ed
by an- ori orange bullet tip. - ,

':Puggos

The tracer ts intended to.permit visible
- observation of the bullets 1n-f11ght path or
trajectory to the point of impact. . -

Tabulated Data:

DODAC SER— ;~; 1305-A124

Wefght --- ‘383 grain
Length _ +'2.80 inch
Tracer -- eoia -R-284"
Primer -- - -an Percussion
Fuze . ”‘~‘jj - NA
Explosive: R
Type .- === NA:
Wefght ceccnccccacccccaccaen A
Incendiary:
Type - - NA
Weight --- ST NA -

Shipping andetora e. Bete i

ARDROO12S

Propellant:
Type -=ccecee - WC 846
Weight mesemcesccieniemcanis 46 grain A
Projectile: L
Weight -- 142 grain
Performance: o
Chamber pressure eeemiemeiiin 86,0 000 ps$~
Velocity -- - 2750 fps,
: ‘ 78 £t from

muzzle

Quantitybdistance class/SCG --'1 4S

Storage code - C1ass V

DOT shipping class e=ecea-ae .= C

DOT designation -ececeeeoccian -SMALL ARMS
: AMMUNITION

';nrawing nUmber =----coe--nnooe 10522000
References

TM 9-1005-223-10

™ 9-1005-224-10

™ 9-1005-233-10

™ 9-1005-243-12 -
™ 9-1005-247-12

™ 9-1005-257-12

M 9-1005-262-14 =
M 9-1005-298~12 - = - -
TM 9-1005-313-10

™ 9-1300-206

S8 700-20



™ 43-0001-27

DUMMY CARTRIDGE, 7.62-MM, M63

Type Classification:

Std - OTCM 36841
Use:

Machine Guns, 7.62-MM, M60, M219 and M240;
Rifle, 7.62-MM, M14, Rt

Description: -

DUMMY Cartridge. The cartridge is identified
by sTx Yongitudinal corrugations (flutings) on
the cartridge case. In addition, there is-no
primer, and no vent hole-in the primer pocket.

Purpose :

This is a dummy cartridge used for practice
in loading 7.62-MM weapons for simulated firing
to detect flinching of personnel during firing
and for inspecting and testing the weapon
mechanism, - o o T
Tabulated Data: i

DODAC e 1305-A135

Weight ~- ‘ 258 grain
Length . , == 2,80 inch
Tracer == NA
Primer ~—== NA * '
Fuze ' NA
Explosive: '

Type ' -e= NA

Weight NA'

¥

ARDS80-0128
Incendiary:
ype NA
Weight NA
Performance:
Chamber pressure ~eeeececencan NA
Velocity NA

Shipping and Storage Data:

.. Quantity-distance class/SCG -~ NA

Storage code. NA
DOT shipping class ~eeweeceeee NA ~
DoT designation ~e~mcceccccncee. NOHFQXPTOS1VC
AMUNITION
-- Drawing number 7553706
References: -

™ 9~1005-223-10
™ 9-1005~223~12P

- TM 9-1005-224-10

™ 9-1005-233~10
T™ 9-1005-243-12
™ 9-~1005-247-12
™ 9-1005-257-~12
™ 9-1005-262-14
T™ 9-1005-298-12
TM 9-1005-313-10
™ 9-1300~206

SB 700-20

11-13



™ 43-0001-27

CARTRIDGE, 7.62-MM, BALL, M80

JACKET

2,80 IN,

SLUG~_

(71.1=-MM) =

———_|

Type C'lass‘lﬂcation
Std - HSR 07798001

Use:

Machine Guns, 7.62-MM, nso M219 and H240
Rifle, 7. sz-m HM

Descrtgtio

BALL Cartridge. This cartridge 1s 1dent1f1ed
by a plain bullet tip.

Purpose:

The purpose {s intended for use agatnst
personnel and unarmored targets

Tabulated Data:

DODAC - 1305-A122

Length - 2. 80 'lnch
Tracer --- ---= NA -
Primer —eececoccccmcmaonaas Percussfon
Fuze NA -
Explosive:

Type ----. --NA

Weight NA
Incendiary:

Type NA

Wetght NA

ARDS0-0130

Propellant:
Type. cevcase .. WC- 846
Weight ---: - 46 grain
Projéctile: -
Weight -- 146 grain
Perfomnce. :
“Chamber pressure s T 50 000 psi
Ve1oc1ty . 2750 fps,
78 £t from
nuzzie

Shipping and Stor age Data:

. Quant‘lty-d*lstan;_e classlscs eenn 1.4

Storage code --- -= Class ¥V

DOT shipping class SRR

DOT des‘lgnation cecemsmescancces SMLL ARMS
_AMMUNITION

Drawing number eceecccccacacacsa 10521998

M 9-1005-223-10
TM 9-1005-224~10
TM 9-1005-233-10
TM 9-1005-243-12
™ 9-1005-247-12
™ 9-1005-257-12
TM 9-1005-262-14
T™ 9-1005-298-12
™ 9-1005-313-10
™ 9-1300-206

S8 700-20

N-17




- ' ‘ —— 50,62 INCHES » —
WARHEAD COLOR SQUARES

UMBILICAL CONNECTOR

IDENTIFICATION PLATE | | /

FORWARD HANDLING RING  CONTROL SURFACE.__ AFT HANDLING RING
' GYRO
' ~ WINGS )
waRHEAD WM |  BATTERY LAUNCH
| »- MOTOR

INFRARED
SOURCE

ELECTRONICS | | COMMAND
FLIGHT MOTOR - LINK

BATTERY  cONTROL SURFACE ACTUATOR
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' AUTHOR‘ZED ROUND : IDENTIFICATION

Grenade Launchers, Smoke See picture
Screening RP, LBA1/A3 '

NUMBER 8 grenades ready, 8 stowed, 16 total for IFV
AUTHORIZED: 7 8 grenades ready, 8 stowed, 16 totat for CFV .

METAL HEAD
Ny

RUBBER CASE

M257 SMOKE GRENADE
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IN LAUNCHER . STOWAGEBIN -/

4- SMOKE GRENADES - - 4- SWOKE GRENADESIN ,
2PLACES \ \ 2PLACES. _ () ssTRAPS

‘ mAéx:skos

6-1.62 MM
/" AMMo Boxes Va 8-COMBAT ROLL

/ 1N

B — - 7 ‘
el WOeEe al

L ___TRACK FIXTURE AND
‘ \ "DRIFTPIN -

N

1 ¥ 1 —axe
T “‘z'%,/‘r’“ |

s —1— @ . SLEDGE HAMMER
- fﬁh‘_g—““" ——— MATTOCK HANDLE
B // - .

K :

.:”;‘

SHOE /. " AMMO BOXES .
cK

: crowean Y / / - WATER BARRIER
. “WATERBARRIER ./ | = Lirack | 2.7.02MM »
RS TRIPOD R TRACK
S ' : - MATTO
: o : : SHOVEL -

~ TOPVIEW
EXTERIOR STOWAGE
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- « L 4 °©
T T
staap (D———— || SCREWDRIVER
LAW ROCKET——___| K ~———PLIERS '
2 STRAPS —1~ WRENCH, RATCHET - 14 MM
MACHINE GUN ~—— WRENCH, WEAPON
142 MM W ‘T -3 RIFLES.S6 MM MIBAY . -
=
REAR VIEW OF TURRET SHIELD AND mnm wsw
OF TURRET INTERIOR
o MAP CASE
(PAMPHLET BAG) - e 80X
BORESIGHT ADAPTER AMPLIFIER AM-1708/VAC
SMOKE GRENADE BIN AADIO SET
e FLASHLIGHY 19 GAL WAT x
— ‘ . WATER TAN
=D { (POTABLE)
15-TOW MISSILES
R OLILTY
3 DETECTOR UNIT M4
. ‘ CREMICAL AGENT
COMMON TOOL BAG = __ T o] AUTOMATIC ALARM
STOWED IN BAG N A\ | ’
2-DRAIN PLUG ) COMMON X\ ar
TOOL BAG
2-PIPEPLUG . § - » { & W) 3STRAPS
GREASE GUN- y
oI CAN N L y = i 2-25 MM AMMO BOXES
s o i) ; ilidh RIFLE 3.5 MM M16A1
ey ‘ ‘ \ i 4 W) $STRAPS
SN K j M \) Q #-29 MM AMMO BOXES
FLASHLIGHT . , A\ DRAIN PLUG — AFT
" PAMPHLET BAG ‘
YEMICLER TURRET | STRAP. J ( “@ 5TRAP 5..'3:‘?.'11‘36‘.? PATES
A , LAW ROCKET ) L GRENADES M8
R|F.I.§ MMM/ sTAap AW ROCKEY. - QUNTOOLEAG

1 pECOMTAMINATION

APPARATUS ARC-M11

RIGHT INTERIOR STOWAGE
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&« CLAYMORE
ANTIPERSONNEL
MINES M1BA1

DRAIN PLUG
CUUARY

2 — RIFLE §.56- MM M

HELMET
GOGOLES AN/PVS-S

e ®

cHEMICAL
EFILL

DRIVER'S NIGHT
VIEWER

aapiac- 1

' DRINER'S.NIGHT
— MEWER (INSTALLED)
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——— (@snar
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