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section I. Hull an& Automotive 

PUFGOSE 

The IE’V and the CFV, with long-range mobility and- fire .power* are for 
land co&at. They are also designed for high first round hit 
probability and light armor crew .protection. Troops can be carried 
cross country while using the turret and firing :port weapons for 
attack. 

CAi?AI3ILITIEs AND FEATURES’ 

Crew consists of: 

. 

. 

~P.,qoldi&s in the turret; 
~, 2 scoutobservers. ., .. 

1 driver. ~ ‘, 

2 soldiers in ,-the, turret& 
1 driver. 

~. . . 

6 man squad in the crew ar&a of the M2 and &QA2. :. : 
7 man squad in the crew area of the M2Al. 

.,-_. 

.: .-. 
i.igG +qor- -protect&n ,! 

:. ‘- 
I. ’ 

High mobility 
,f’ 

i ..:i. ;‘, .. 
Swimni~ capabll,ity .‘: :. .. ‘, ..Y 

. 
: I:, :. 

.,~ . . . . .x 
Fire power: 

._ .-. .- :. ‘. : . 
-25nmg:& .I ., ., 1’:. ,: 

-.. .: : 
:. . . . ,; : -.: -_: 

Coax machine gm 
.Six. fi.rirq ports for ;,troop (Im-Only) 
_ y missiles 

.,.., 
:. / . . . , .,.:: 
’ I. ; 

~&ppe&.Eo~ fi.re suppc-e-ion.,.’ .., I ; 



I. mu ANI). AmmmE -syST@@ - :, ” 

A. SYSTEMS DESCRIPTICN .’ 

1. Hull components ,’ 

a. 
~. 

‘Hatches - have turret ,.d.ri.ve inhibitor .swi tches to 
prevent: injury. or- daage by -:moving turret with hatch 
own. Popped position indicates “open hatch” in turret. 
The M3Al and the M3A2 have inhibitor switches ,whi.ch will 
rise the 25mn barrel. over the drivers andO~cargo’:h&ches, 
but still permit operation. 

: .. /I . . ,. . : -. 
Access panels, doors - Engine panels. allow inspection/ 
maintenance of hourmeter, starter c water pump?- (v%elt) , 
air cleaner, oil drain lines, various engine parts. 
Power unit access door allo-:. inspection/tiiaintenance of 
other engine/transmi,ssion components:; In&&e &ill 
opens for radiator cleanixq. _ $ ,’ f ‘:. .: I 

b; 

c. 

d. 

Seats - Adjustable and all have seatbelts, -.:. 

Periscopes - Ml personnel h&& :&f-erior vi&j: r I’.. Y 

a. 

b. 

‘.. c. 

d. 

e.. 

” ‘i ,) 

Track - Single pin live track shoes with detachable 
paas. 83; shoes ,left, 82 right accounting ‘for torsion 
bar offset. Track propels vehicle on land and in water. 
Hardened wear surfaces for longer life; I. (Naninal-~Iifei~’ 
2000 miles) . . 

i ;y,‘,y .i . -_ 
badwheels - 6 pair each side attached to roadwheel 

zz) . 
Steel wear plates on aluninun tjtieels,” (Bolls ion 

. 
/ .-I’ ., z:.. ., 

Roadarms - 6 each side to support vehicle and allow. 
suspension movement. (Attached to hull at trunni&s) . . . ,. o 

-j . 
Torsion. Bars -. One‘ : fbr ‘:each: ~.-roa&,&e~> ‘,a*m Y’(12) ., 

Anchored atopposi te roadann trunnion (causes : offset in 
suspension symmetry) . Different load ratings at front 
4, center. 4; rear 4, due t~:,,freh~ic~e’.w~ight- distribution. 
Torsion bars are springing media 0.f suspension. 

.- 
Shock Absorbers - 4 linear hydraulic each side ,~ at 
positi.ons 1, 2, 3, and 6. 
suspension rebounding. 

Damping ef feet to. -reduce 
Allows up to 14 inches of 

vertical roadwheel travel. (mounted to: roadarms fand 
hull) l 



f. Idlers - .l each side at rear. Give tracks easy path 
back to drive sprockets. Adjustable to maintain track 
tension by grease-filled track adjusters. 

Q* Support Rollers - 1 dual, 2 single each side. Support 
track returning to drive sprockets and keeps top of 
track from hitting roadwheels. 

;’ h. Drive Sprockets - 1 -each side at front. Transmit final 
drive torque to track shoes. Hardened) wear surf aces 
with wear indicators. Reversible for double war life. 
Equipped with noise reduction Carrier pads.. 

i. All lube of suspension components is 15W40 wt. oil. 

j. Suspension support provides 18 inch average vehicle 
gromd clearance. 

3. Power Unit CanpOnents 

- a. Basic engine (VGA-903T) - VS, 4 cycle, turbocharged, 500 
hp, diesel , water-cooled, 903 cubic inch. Provides 
power for transmission, generator, cooling fan. Mounted 
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 rpn (override for cold weather 
starter) ..--.. Smoke screen solenoid provides: diesel fuel to 
exhaust manifold tiich heats: to produce :tiite unburned 
smoke out exhaust; 
cleaner, 

Turbocharged air intake through air 
through intake side of turbocharger through 

aftercooler, to intake’ manifolds. .- Turbocharger forces 
..more air -into cylinders for. more -power. ‘: Turbocharger 
driven by engine exhaust gases. Engine.exhaust is mixed 
with cooling air to dilute exhaust concentration (to 

-_ minimize thermal:signature) . 

b., Transmission (BMPT-500) -‘. ’ ~- Eiydro-mechanical, ‘power take 
off 3-speed automatic - controls brakirrg,:steering, gear 
selection in. ,same. unit. r Transmits engine, torque through 

.one reverse and.. three forward gears (including pivot 
steer) to final drives. Prov.ides power take-off 
mounting for generator and cooling fan operation. Pivot 
steer (tyacks moving oppostie directions) allows vehicle 
to turn on its own center for -tight maneuvering. Tow 

position- allows vehicle to be moved .with another vehicle 
k .without disconnecting.. output shafts. ..; TCW start 

transmits .-rotation torque to. engine for -dead battery, 
bad starter, etc., starts. Low postion maintains 
transmission in first gear range forward. Drive gear is 
for normal operation. 
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c. Cooling System - Fully integrated on power unit. Surge 
tank de-aerates coolant. Coolant ci-rculated by coolant 
pump (only V-belt on power unit) to engine- and 
transmission oil cooler. * Two thermostats in 
transmission oil cooler regulate coolant flow .to 
radiator. Thermostats sense combination of engine and 
transmission heat. Cooling fan. nw>unted on sponson and 
driven by variable speed hydraulic coupling on PTO. Fan 
speed regulated by thermostatic control to, PTG -which 
reacts to transmission oil temperature to alloti more oil 
to drive. fan-override capability, on fan speed, for 
maximum cooling. Cooling fan vacuums air through . 
radiator, through engine compartment and forces out 
through exhaust plenum’. 

d. Final Drives - Mounted on front---each side. Gear-driven l 

to transfers transmission torque to drive, sprockets. 

e. All power &t lube is lW40 wt; oil. 

4. - Driver’s Controls and Indicators (Ref to -fig. 1) 

a. Instrument Panel - .provides - control switches, lights and 
gauges for contolling and. monitoring power unit and 
auxiliary systems. Arranged by relative importance for 
mission accanplishment -and recurrence of use. 

b. -Range Selector Console - provides positions for 
transmission range selection and errgine start position. 
Parking brake handle underneath.- 

‘_ 
c. Steering ‘Yoke -. 

transmission. 
controls vehicle direction through 

Also incorporates push-to-talk COIMIO 
switch. 

d. Engine Fire Extinguisher 
(Halon 1301). 

- contains fire suppressant 
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 discharged from outside vehicle 
(pull handle) . 

e. Slave Receptacle - 
vehicles. 

used for slave starting this or other 
Has N.A.T.O. connector. Energize button 

Connects vehicle electrical system to slave.power cable, 
Polarity light indicates correct ,hook-up (Green) or 
reversed electrical polarity (Red) prior to using 
energize button. 

4 
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.  

.’ .  .  
Driver %t Night Vkwer (A&@VS-2@)-3) - pa&&e l&ht 
intensifiers. Pit&into center perisjxpe h&e &hatch, 
Operates from vehi:eke:hwer br'battery, I : 

Eiamp. -' e~ectr&hydraulic independent,'from engine; Drive 
under power:'up and dbwn. .-Cycles' r&np up or. down in 
ahout 5 secondsi Ramp x0@& JoId ramp In closed 
position. ' Ttanp Unlockeda light switch activated when 
ramp' Rpvtis away .from -hull &pen)s- &nelight',shut-off 
'swit&-, turns bf all dcmelights -when ramp opens (for 
night security).; -Personnel door &as interior combat 
lock-Las well as exterior pad&& provision+ Personnel 
+or must be closed...before~ lowering ramp to prevent. 
danage. 

Crew Ventilation -,filtered air f&n exterior circ$rlat& . . 
by bo vent fans- (bw; Meditmx, High). Maximum autJ+t - 
750 cfm. (No C.&R protection):... Fans autan@tically 
shut*ff.duriq.and plus 15 secofids after turret.weapqns 
firiti. After t&e,;&5 .s~ond.patlse, fans come on ".R@hff 
for $0 sec~rr3s regardlessbf fan cFntr@ sett@qs, then 
system autqmaticaPly returns., ,fan speeds t@. selected 

i 
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speeds on control boxes (Off, tiw, Medium, High,). This 
is used to minimize toxic furies in vehicle and circulate 
fresh ah upon completion.‘of firing. 

a. a. Personnel Heating - Personnel Heating - controlled by driver. controlled by driver. Ducts Ducts 
circulate heat throughout vehicle. circulate heat throughout vehicle. Uses vehicle- ‘-diesel Uses vehicle- ‘-diesel 
fuel supply and exhaust gases are vented to engine fuel supply and exhaust gases are vented to engine 
exhaust plenum. exhaust plenum. 

e. Fuel System (Ref.. to fig. 2 and 3) -. tm 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 plrnps 
fuel to side tank which gra\iity feeds.to engirie. Excess 
fuel returned fran engine a0w t0 lower tank. When 
filling tanks,. upp&r tank fills first, then: overflows t0’ 
bottom tank. Drain valves& both tanks for maintenance 
and conttiination removal. Constant circulation of fuel 
through fuel separator and- engine maintains clean fuel. 
In the M3Al the fuel “is .&mped from the lower tank 
allowing the.. t&per tank to e+zy first. This reduces 
the vulnerability of the vehicle. 

f. Fixed Autanatic Fire Suppression System (FAFSS) - four .. 
optical sensors (in vehicle interior) must see heat and 
light of a hydrocarbon fire of about one foot diameter; 
If both heat and light are seen, the. amplifier 
electronically discharges the two c&w Halon 1301 fire 
bottles. The f ir~e. goes out in less than on& 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 discharge mar~tilly from 
inside or outside. (pull handles). Autanatjc niode works 
tith or witho,ut inaster switch YX.” Bottle gauges I. 
indicate pressure at relative ambient temperature. 

-..,(norminally 450 pSi) . System’must be ,reset .&witch on 
distribution: Qox) after bottles .have been discharged. 
(Two portable ha1 on -extinguishers in crew area) . 

‘_ 
.! s. j Water Barrier;/Trim Vane/Drain Plugs/Bilge Pumps - water 

barrier requiqzd ‘fdr swimming. Made :of vinyl/fabric, it 
encircles the ‘top ‘half of. the vehicle to prevent water 

.‘, fr’om entering hatches, ‘intake grill, exhaust grill or 
(vent intakes. ,Aids in vehicle control in water by 
dispersing water around vehicle instead of on to,p (gives 
a nose-up attitude). Water. barrier 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 gp(r 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 bilge) separated from rear half (rear 
bilge) . .‘. 

: 
h. Communication - all personnel can listen, seats~7~And 9 

(IFV only) cannot transmit - others can. Siai+rd 
military equipment,’ ..except for addition .of ,sep&rate 
push%o-talk switches for TC, gunner, -driver in&&d of’ 
going to CVC helmet switch. .; 

‘.. -” 
‘S. ‘SYSTBI FUNCTIONS 

1. 

. 

Transmission Operation 

a, Sear Selection - operator initiated by movement. of his 
selectoi to one of the followi’& .posi.tioti: 

_’ 
REVERSE 

PIWX . . 

b. Reverse,; position operates the transmission the.., same &y 
a first range. forward; eice*’ the hydraulic units planp . 
the opposite. direction. I .’ *.. 

c: Pivot steer -allo& the-. vehicle. to turn on itls own . 
center; .‘. Pivot steer position is spring loaded (to 
return the gear shift to .&u&l) ,and requires’ the 
driver to purposely hold it’ inthat position to prevent 
inadvertent. selection wh-ich couId cause loss o’f ‘control 
or transmission ‘damage. The- transmission ‘action in 
pivot steer .causes ‘the. hydraulic units : to operate in 
opposite directions which drives the’ tracks in opposite 
directions (dependingon direction of steer input). 

7 



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 rpn over normal 
idle speed. 

e. Low position is first range. held to,*prevent shifting. 
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 
m@ hich is the normal downshift point to first range. 

f. TbJ start position transmits final dr$ve rotation 
through the transmission (in third range) to the engine. 

* When the engine starts, .’ the driver moves the gear 
selector to drive $o+tion to re-engage the,transmission 
torque paths. 

9. TU4 position- alloys the transmission to ‘freekeel” so 
that recovery of the vehicle can be accomplished, 
forward- or backward, without disconnectirrg the output 
shafts. The service brakes will still operate and 
lubrication/cooling is accomplished with the lW pump. 
Mw position is used as the preliminary to lW starting. 
lW position is selected (with disabled engine -starting 
systems) and the vehicle is then tiwed at lo-15 mph 

- forward.. At this time the gear selector is: moved to ‘IUrI 
start. 

h. ‘K&f and TW start selections should not be de with ‘the 
engine running (inadvertent selxion into these 
positions is made. .difficult by gated entries which 

\ require operator intent). Stalling of engine and 
possible engine or transmission damage could result. 

l 
The other positons are intended for engine running 
operations. -:. .’ 

~. 
i. . . Steerirrg is a function of varying the hydraulic mits 

i-. output to the output shafts; Steer input ,Iin;.any range 
causes one side to slow and the other to,increase speed. 
This produces a continuous radius turn at, aiiy speed; If 
steer input .ex;ceeds the powx available;’ the traiis- 

=. emission will autanatically reduce the output to prevent 
;- “excessive loading of the engine. Low speed turns with 

high &teer “input requires the driver ‘to increase 
throttle input to’ keep- sufficient power -flowing through 
the transmission to allow smooth consistent control of 
the vehicle. 
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2. PT6 and Thermostatic Cooling Control : _ 

a. Powr Take-Off :- gear driven by. engine rpn through 
; transmission- idler gear. The :generator is driven 

directly by the gearing (No V-belt). Rotation of the 
fan drive is acccmplished by a variable speed hydraulic 
coupling ,internal to the P.T:O. 

b. Thermostatic cooling control is accanplished by allowing 
more transmission oil to -be pump&d‘ to ’ the hydraulic 
coupling.- Under load, the transmissionoperates at up 
to 230’. If sufficient cooling is not accomplished by 
this control (high ambient temperatures) the. driver has ,. 
the -option of using the override, tiich’ allows full oil 
flow to. the hydraulic :couplirq, which ‘.will drive the 
cooling fan at, maximti speed (with engine ,rpm) . 

FIRE SUPPRESSICN SYSTEM. The fire suppression sys-tem release halon to 
quickly put out fires in the squad area and engine compartment. It is 
autanatically ,activated in the squad area and manually activated in 
the engine compartment. 

EXTERIOR LIGHTING. Exterior lights include- blackout lights, 
head1 ights , stop1 ights, and turn itiicator . 

SWSIS. (Ref to fig 4:) The IFV and CFV are equipped: with separate 
seats for each crew and squad member. The IFV has three seats for 
crew members and six seats for quad members. The CFV has three -seats 
for c.rew members, two seats for squad members, and one junp seat. 

c 

‘NO.7 
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Section II. Turret and Fire Control 

EQUIFMEtW PURFQSE, WABILITIES, 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 flying aircraft, 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 addition, ‘twc smoke grenade launchers. are 
provide&.- : 

An integrated sight unit (IS@ is located “in front cf. the gunner. The 
ISU allows. -day and night viewing from inside the turret, with 4X and 
12X .magnification. A relay sight extends ‘:frcm i the ISU to the 
comnander’s station. ’ 

,“-. : 

) .  

-  _ 

_ :’ 

~ ‘, ‘. .  

. : .  
‘ 

.~ 

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

RADIO ZWlBWAS. Tuo 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 Ml7 per-iscopes and one M27 periscope 
allow 360’ vision at the conmander’s station. These periscopes have 
blackout covers. The gunner has two periscopes -&th blackout covers. 

VANE SIGHT. The comnander uses the vane sight in order to quickly 
al.ine the -turret with the target. r 

INTEGHATED SIGHT. UNIT (ISU) . The ISU -has both day and night,. vision 
sight relay for the coqaander and gunner.. ,’ i 
HACKUP SIGjiT. The ..backup sight is a mechanical sight used -in the 
event of an ISU’ failure. It allows aimed -daylight firing ,of 25mn gun 
andcoaX. _ 

m M?VCHINE -GUN; The coax machine gur uses 7.62nu1 ~CIPIIO. It is 
lightweight, gas operated, and air cooled. Lt is fed by a metallic. 
fink belt, 

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 2511x-gun is an electrica.lly powered, chain driven 
weapon. It is, controlled for single shot and low and high autanatic 
rates of fire. It is fed by a metal1i.c link belt. 

GM’S CONTROLS. Gunner’ s controls include control handles, levers, 
and.handtieels. They are for either manual or powr operation of the 
turret and weapons. Control boxes, indicator lights, slope 
indicators; elevation indicators, azimuth indicator. 

c 

COMMANDER’S CONTROLS. The conmander’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. 

ANNUNCI?iTCR 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. 

m IAUNCHER. The Mw launcher is located on the left side of the 
turret. The launcher tube carries two TW missiles. 

f 
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ANNUNCIATOi ‘: 
LIGHTS . 
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. . -. ~. 
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Turret lnteiior 

.45y*- .r 
_ : 
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2%~ F. is a rotor installed, exterrially powered, automatic gm..- See 
‘Fig. 6, 

25e gm can. fire armor-piercing (AP) mmunition or high-explosive 
(HE) -unition. 

2%~ gm can fire single -shots, 100 2 25 rounds per .minute, or -.200 f; 
25 rounds per minute. 

Weapon control box allows selection of aRmLnition and rate of fire. 

25mn gun can he’operated with electrical -power or manually. . . 

Interlocks prevent 25nm gur. from firing electrically if: 

- 25ma gun is below -lo over rear deck 
- 25m gun is.’ over cargo hatch cover, and cargo hatch cover is 

open past POP-UP position : 
-. - 25nrn gLn is over driver i s hatch cover , and driver’s hatch cover 

is open past, #IP-UP position 
- The M3Al andM3A2~models. The --turret will continue to operate 

while the -driver and cargo hatches are open in any posit-ion. 
There are inhibitor switches which will raise the 25mn gun 
barrel over the hatches. ‘. 

Use caution when using the combat override switch. 
it deactivates the. inhibitor switches. 

When it iS in use 

ISJ allow day Ikd night vision ‘for aiming 2!31xn gun. 
‘_ 

12 



k J ,y* / r I. ::. . ~ :__ 

AnW f&&d: system is ‘pbwered -by coax-machi.ne gun.- See Fig.. 7. ‘. ,, ., I._ .: ,. .~ I :-. : . . . . ..’ ,. .Z“ .’ 
7.6&n, rotor installed, gas operated, air cooled, fully auttiatic 

.’ I 

machine gun. .._, .:- , ._ i+ ..,. ; _-. I,’ ,. .-:. _ . . .’ 
Opera& manually or with electric& power. . :Y ..‘Y,.-. 

. Interlocks prevent coax machine gun fran firing electrically if: :’ 

-&a machine gtn is below -&lo, civet- rear &A ?: .:,:.I : ;: * 1 -Co&C’tiachine gun :.i-s :~over- cargo. hatch cover; and cargo hatch, cover 
is open past Pop-UP position ./ ..“. 

-Coax machine gm-’ is Wer driv&’ s %atdh- cover ,. -8nd‘ dri.vW s hatch 
cover is open past POP-UP positidn- - ‘. - : 

ISU allows day +nd night %i;si& -for al&g coti. machine gun..-. 

I 
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Night sight lnit 
minutes before it 

Day/night viewer 
aiming. 

.‘, 
uses. super-cooled circuits. It must be on for 10 
is tied. See Fig. -9. 

moves with weapons when soldier is sighting and 

c 
ISU unity window allo- locating the .target in daylight. 

Gunner’s --and conmander’s eyepieces magnify target. 
the goner and the 

They enable both 
conrnander to see the same thing at the same time. 

Select switches allow controlled day and night viewiq. Select 
switches also allow aiming with the use of reticle displays. 

Gunner and carrnander eyepieces display tell which weapon, range, and 
ammo&we been selected i. 

Boresight controls and kits heip you boresight guns and Tow launcher. 
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TURRET TRAVERSE 
HANDWHEEL - 

GljlN 
TRIGGER 
SWITCH 

ELEVATION - / 

F;(- IO 
HANDWHEEL 

Turret can be tioved 360° to the right or left. See Fig. 10. 

Travel lock allows turret to be locked when not’ in use. 
c 

Select levers permit either man*1 or potier ,operation of turret. .’ 

&&&eels enable manual operatiqn of the turret by the gunner. c 

Gunner’s control handles &able elet?tli&gwer -operation of the turr& 
by~egurner. 

Drive system power enables the commander to override gunner’s &ntral 
of turret. 



Eight periscopes for daylight veiwing in all 
(Seven with AUXILIARY sight;) 

‘~tr~o periscopes for daylight viewing to right 
gunner. 

directions by commander. 

and left of main sight by 

Blackout covers for periscopes. Closed blackout covers prevent the 
interior light fran being seen fran outside. 

Front ring sight .is used hen 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. 

_’ 17 
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TURRET ELECTRICAL SYSTEM. The turret is powered by four 12 volt wet 
cell batteries located in the hull.. Pow&r from the batteries is 
supplied to the turret through a slip ring. Tbt3 12 volt et cell 
batteries provide emergency power to the turret. The two emergency 
batteries are located in the turret Fder the left floor plate. 

,  

-.‘. 

i ,,‘, / ,  . :  

‘- .  

._’ 
._ 

:  
.  _ . .  

‘. I  . ,  
.  

‘_ , ;  .  .  
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II. RlRRET AND FIRE CONTROL 

A. CCMFQNENT DESCRIPTION 

1. Turret Electric Drive and Stabilization (Ref to Fig. 12) 

a. Drive mode is fully electric and controlled by 
handstation input. Variable rate input for elevation, 
traverse or both is sensed by .electronic control 
assembly and sent to respective drive motor(s)-. 

. 

. 
\ c. 

Gunner’s handstation is a dual control which gives the 
goner 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 systti and must be used anytime the gunner desires 
to move the turret. While either palm switch is held, 
the goner rotates the handstation left or right to move 
the turret left. or right. The amount of rotation 
determines the speed of traverse. Rotating the 
handstation grips forward or backward elevates or 
depresses the gm rotor (and lW launcher if raised). 
The amount of input determines drive motor speed. If 
additional speed is desired the fast turret button can 
be used with the palm switch. This puts the turret 
drive syszin the maximum speed mode; but inputs the 
ha&station rotation still control the rate to match the 
gmner’s desired speed. Elevation and traverse movement 
can be-made at the same time. Either trigger,switch can 
be used to fire the selected “apon (25a~1, 7.62xra-1 or 
TOW). If no firing inhibits, (.hatch open, weapon 
manually depressed too far) are sensed in the circuit, 
the trigger signal passes through 1 the electronics 
control -assembly to the turret distribution box where 
the weapon control circuits are (fran there on to the 
weapon) .; The triggers are useable without palm switch 
activation. 

Commander’s handstation operation is essentially the 
same as the gunner’s, except that the single control is 
used. See Fig. 11. The commander’s handstation palm 
switch activation autanatically overrides .a11 gunner 
input. l’he commander then has control of the turret 
drive system. The exception is when the gunner has 
fired and is tracking the. ‘KM missile. The electronic 
control assembly logic maintains turret control with’ 
tiichever handstation ‘fired the missile. ‘Ibis prevents 
inadvertent missile guidance control loss (while missile 
is in flight). This may happen if the turret is moved 
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d. 

by. either override control, jerking 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 .comnander 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 trigger circuit. 
The gunner is’ ,intended to be the primary turret 
controller; so unintentional trigger activation, by‘:the 
commander , could result in “friendly” casualities 
without’ this logic. 

Traverse and Elevation Drives - The drives receive all 
input signals from. the electronics control. assembly 
(EGA/See Fig. 20) and produce tachometer ~signals back to 7 
the E.C.A. for precise control. In power mode, built in 
brakes hold the drives in position mtil the palm switch. 
is pressed. In manual mode, the brakes .are released 
continuously. A “no-back” system is used to prevent 
external forces fran delivering reverse rotation to the 
gmr through his handwheels (prevents injury. in case 
of turret hitting 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 moni-tor 
actual elevation positions of each drive. The 
potentiometers tell the E.C.A. when the drives are 
approaching and are at their elevation/ depression-, 
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 -I 
power mode), they must be aligned with each other, &en 
the XW 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 

c 

without having to “find” the elevation of each: The “. 
launcher is prevented from being used anytime the 
vehicle is moving over 3 m. (The Mw missile cannot P 
effectively be used with . . the vehicle moving and the 
launcher support is not designed. to withstand the load. 
of the launcher over terrain). A’ sensor in the left 
final drive causes the TckJ elevation drive to depress to 
-13O when the vehicle speed criteria is exceeded, 
Raising of the ‘NM launcher is .prevented during vehicle 
movement. When the _. vehicle is stationary and the 
launcher is raised, the stabilization mode is 
automatically disengaged (goes to drive mode). 

:. 
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e. Stabilization operation is accomplished by use of rate 
gyros which. sense gm, 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 vehicle 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 automatically 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 stationary,. the gyros are 
neutralled to eliminate any ..output’ that would indicate 
VehiCle/ttirret motion to the -E.C.A. 

: f. Gyros (Gq Turret ;i Hull) See Fig. 12. - sense change 
.~ and rate of movement of respective structures. Signals 

fed .to electronic control- assembly for canpensation in 
stabilization mode. h-stand-by in drive mode. 

2. Turret Drive. and Stabilization Components 

a. Traverse- Drive - moves turret through- -continuous 360’ 
azimuth ‘rotation. -Fully electric driven through gearbox 
~1D.C. Motor).; Maximun rate 60’ per second, manimun .05 
mil per second. Manual handcrank with triaer in case 
of power fail$re (.by using select lever) . (See Fig. 13.) 2. .,: . 

b; GUI Elevation Drive - drives gun rotor from -loo to +59O 
in power or manual mode. 
traverse. 

Same rates in power mode as 
Weight of. gun in rotor balanced by 

c. 

equilibrator. (to prevent damage to drive by uneven 
loading). ISee Fig. 14.) 

T0V Elevation Drive - drives Mw rotor -from -19’ to +29’ 
in power mode. Manual mode uses gun elevation manual 
handcrank through an interconnecting drive cable (same 
limits). (See Fig. 15.) 

il 
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d. 

e. 

Tow Lift Mechanism - raises launcher up to horizontal 
ready position and stows it in conjunction with Tow 
elevation drive. Power,arid manualback-up. 'TU4 system 
cannot be selected until launcher is up to prevent 
inadvertent firing. Launcher selected de-activates 
stabilization. (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 m _ 
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" cti be overriden.in cc&at situation. 

l 

3. Sighting and Fire Control components. / 

a. Integrated Sight Unit Weapon Control (See,Fig. 17) - the 
gunner and commander use the integrated sight unit to 
locate, identify, range and 'engage targets day and 
night. The ISU is moved with the turret in azimuth 
(structure rrrounted) and follows weapon elevation (gun or 
TCW) by means of a servo driven mirror that is 
electrically linked to the selected weapon's rotor 
movement. In lYW 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. 25mn boresight adjustments in 
elevation move the mirror to align with 25mn. Azimuth 
adjustment moves the aiming reticle. Boresighting the 

, 

7.62mn requires physical movement of the machine gun to 
match line-of-sight of ISU (by the operator). The 
sightiq mirror is further adjusted for superelevation w 
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 munition). Aligrrnent 
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 E!@lP 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-align on target. Superelevation is 
stepped in 200. meter increments and is displayed in the. 
gunner’s and comnander’s eyepiec&~Yusing the first two 
digits (i.e., 2000 meters m&d:-&. &own as “20.,” or 200 
meters muld be “029. The -;T missile does not use 
range detennination/superelevat,ion .s$‘; the rarqe -dial has 
no effect on the sightirq mirror arid: the range display 
is blanked out in m mode. Weapon selection, is also 
displayed in the eyepieces (TCW, 7.62, AP or a). The 
Mw aiming reticle (cros&hair). is etched on the mirror 
and is lighted for day. and, n$ght use :i (See Pig. 18) . The ’ -. 
25mn and 7.62Mc.., retitles are. the same and the reticle is 
light. projected onto -the display tien either weapon is 
selected. I The night sight. displays images of thermal I 
differentiating heat. sources,; .’ Mfrar,ed ,energy is. -- 
detected (using supercoo@d detectors) and converted to 
electrical. signals,,, and then ‘converted to visible 1 ight 
for the dfsplay. The display clarity is. adjustable to 
achieve the best ,.:lpicture for each gunner/ccmmander. 

> Brightness, contrast and :..focus~,ad j&ments. are similar, 

: 
to television type adjustments,. The polarity of the 
display, is optional.“depending .on gmer preference. ‘&e 

‘-- display can show a heat* target :aS ‘-red on a black 
.I 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 activatirrg the 

-- night sight. power switch, mis ..can be done anytime, 
even’ if using the daysight. After cooldown period, 
selection of night sight mode will display the thermal 
images and disenglage the daysight display.- The gunner 

_ 

.’ ~:.and cormnander see exactly the same displays. The 
auxiliary displays (r&i&es, range, weapon) are als& 
shown on night sight’. mode. B+h modes’ hatie 4X (LCW) and 
12X (HI) magnification of the terrain (with the same 

1 

displays) . -:The LJ3C mag ‘posit-ion is’ normally used for 
1 scan&-g. arid-. the HI mag position is. used for actual 
.j target engagement.. The, 12X magnification ~must be used L 

for m firing (an interlock’ prevents qation. if 
12X is not engaged). The mity window (IX). is basfc&y 

.a periscope and can be used for terrain scanning or.as;a 
back-up- sight for firing the 7.62sm. The view follows 
weapon : movement, 
projection. 

but does not have gun reticle 
- - 

b, TCW Missile Firing and Guidance (See:Pig. 19) - missile - 
selection .:can., .be‘ made otiy wi.th m launcher raised. 
Selection of :‘KW mode, -connects missiles to subsystem 
circuits and intfaties a. self-test’ of-.pertinent, circuits ’ 
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/ 
of the power converter, command guidance electronics and 
ISU tracker. If a failure indication canes up, a 
retest can be run ‘to’ allow. the system to re-evaluate 
itself. Missile selection can then be .made (if 

:‘self+zest p&s&l). A flashing missile tube ‘light will 
cane ‘on when there-: is ,nO missile loaded or after the 
missile is launched:: A steady, light shorn missile is 
pre.sent . The missile is launched 1.5, seconds after 
-trigger pull. : 2 This time delay allowa the conrnand 
guidance electronics to Signal the missile flight 
controls (self-balance, gravity bias) to prepare for -- 
launch and returns a;‘;signal. saying the missile is reldy. 
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 : &tend and the flight motor canes on for a’ few seconds. 
The infrared hitter,’ on the back of the missile, is 
seen by the’- ISU tracker/error detector and the -flight 
.errors are minimized to- provide accurate guidance. The 

.,.. flight path of the’ missile is compared, to the 
*/I- line-of-sight of the I. S. Uk ‘%‘TM aiming. reticle and 

errors are processed by the IS& ‘The error- signals are 
~’ .then sent to the con;mand guidance electronics which in 

.-‘turn 1 develops ,.steer signals. The signals are then 
- -delivered to the missile by means of tm pay-out wires 

that -connect- between the rear bof the missile and the 
missile tube. The : guidance”:‘ is automatic’ and only 

: requires the gunner ‘to maintain cross-hair aligrinent on 
the moving or stationary target. Wire-cut prevents wire 

‘Tentanglement on ,the-,’ vehicle and allows. remove of spent 
missile case fran launcher. Firing over- .water or 
through trees can cause missile control loss by broken 
or shorted wires.:.. The missile Warhead’ .is armed &en the 
missile has floti about -65 -meters (1 second’ fra. 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 Tcw and l’QJ II) . If 
‘the. ISU- is -inoperable or self-test fails, ,launch should 
.not be attempted because of lack of control. .. 

j _x-, .’ . . 
c;:’ ‘Van% Sight ,(S, Fig; 29) - is used to assist the 

cannander in laying the turret on target: 

d. Back-Up Sight (See Fig. 29) -L -provides 25mn’ and 7.62mr1 
(not XW) sighting control while protected when ISU does ~ 
not function. : Gunner or comnander can use swiveling 
‘elbow to observe. target .&rough; eyepiece. I I. .’ 

,,-. 
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4. ?unxment Ganponents 

.a. 25ifi hun (M& 
.vdc) main gti; 

- externally .powered (electric: 18 to 30 
Fires high explosive #‘,. armor apiercing and 

train&q practice .arm&. .flofh A@ and’ HE are belt fed and 
loaded into gun at same time ‘-to : .provide I,@&diate 
selection of either., an6 Spent .cases and links are 
discarded to, ex,te.r.ior of <turret .$to prevent waste 
build-up inside turret). Ey .,control of weapon ‘system 
-circui+ gun fires sir&e shot, -100. rounds per minte 
(Low). and 200 rounds per minute (High) from -0 ready 

V ” boxes’-holding 300 rou@,. ‘&&al anrno load -.70 &P, 230 e 
HE. c)ptional loading .capability (all ‘ti or all HE). 
.Reversed amno-, loading !n ready boxes do.es not affect ISU 
trajectory compensati,on by selecting ‘..corre& A& type 

.: on amno; reverse *itches (on ready--boxes). Gun and armo 
-. 

effective against light ‘armor, *eeled vehicles and 
.’ extended rarqe personnel targets 6 +lain c~uri capable of 

defeating 75& of. armor ,(&x+&lank) at 0 obliqiity and 
66m. at: 1,000 meters. The staballoy. penetrator (AP) 

.: will defeat. 14ti ,armor (.at 450 obliquity) of BMP turret 
beyond 800 meters effective :-.ranse. of 7,3mr1 smoothbore 

-‘. (BMP), . . an.. has m&u& firing. ddp&bility ‘tith ‘handcrank 
. (in case of ‘power failure)..- PJrmo..tracer visible in ISU. 

b, -7,62& (M24OC) - gas operated, right-hand feed, belt‘ fed 
@mm anmo). Fires~with electric solenoid (Normal) or 
with .-manual trigger (by 
failure). 

czamander-’ in case of power 
F.iring rate maintained by. adjustments .of gas 

pod ‘in adverse weather. Mount& coaxial-ly with ‘251mi 
[on same rotor). 

c. TWX ; Launched, Gptically Tracked, Wire Guided (TW) 
..; : Missile - twin tubes mounted in ..launcher armor. ,: Fired . 

: by normal triggers, c . i I 

-d. Deck- clearance syst& .automatically elevates _ guns and 
T-cks to clear -cargo hatch,. Tu.rret weapon firing 
autanatically prevented if too--close to- hull -or open 
cargo hatch. Override of firirq inhibits in case of 
hull hatch switch circuit malfunctions. -(co.mbat 
owe&de) Ed. ,,.. -- 

5. Turret Controls and Indicators 
.\ . . 
a. Turret Control Box, - controls: .pAr to :turret,’ turret 

drive, stabilization,. lmrp .test/rot,or. fan. W abort 
switch will cause a missile ‘in flight to nose-dive’and 
cut the control wires. Open hatch light indicates 
driver’s or cargo hatch not closed (drive system will be 
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inhibited when hatch is more than pow with no other 
light indication) F Back-up Ipwer light 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 25nrn or 7.62mn selected, 
*en gun rotor below -lo over cargo hatch area (can only 
he done manually). Light activated, with T(kJ selected, 
when XW launcher below -13’ over cargo hatch area 
(acccmplished in manual- only) . No fire zone- 1 ight canes 
on only when respective weapon system is _ selected and 
deck clearance is violated .for that system. Manual _ 
drive indicated hen either traverse, gun elevation or 
TCM elevation drive is in manual mode. Drive 
malfunction light activated when drive system is 
overheated, under or over voltage. 

b. Weapon Control Box - selects, arms 25nra, 7.62mn and 
“smoke grenades (‘DX also armed here) ; 2511m AP z HE 
rates of fire .selected (SSSingle Shot, LC=lOO rpn, 
HI=200 rpn) individually. 7.621nn selected will clear 
25nrn selection (cannot select 7.621m1 and 251rrn) . Iow 
anrno light f,lashi’q inhibits gun operxtq and .shows 
respective armno can is low on ammo. Override allows 

,weapon to continue firiq (will show, steady- light). 
Sear light flashing indicates 25inn in misfire position. 
Misfire button allows 251ma to be cycled to sear. Sear 
light on steady shoa 25mn in sear and ready to cycle. 
Smoke grenade system armed and fired separately- from 
weapon systems. Arming switch activates circuit to 
triggers, safes weapon selected and clears (Reset) 

.weapon selection. Ann switch automatically moves to 
safe -when turret power -is turned off (to prevent 
inadvertent weapon arming),. -. 

c. Tcw Control Box - allows launcher to he. raised/stowed. 
Selects ‘NH 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, connnand guidance electronics or Tckl 
subsysten power supply. 

d. Annunciator - shos malfunctions or warnincjs. -TaJ 
circuit open indicates launcher, linear actuater not in 
position to complete circuit” (stays on’,momentarily 
during launcher raise cycle) i Open hatch shows driver’s 
or cargo ‘hatch not closed. .25nrn feeder malfunction 
canes on and stops gm (with 25mn selected):. if anr~ 
selection by gun select solenoid not. completed (jam, bad 
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circuit, etc.). ianual drive same as commanders 
annunciator. m switch reverse shows one or both of 
the zrnmo switches have .bee,n. changed to the .secondary 
-arrmo -position (used if loading. RE in ,.AP &no can, and 
vice versa). No fire zone same- ps TC’s annunciator. 
-25mm -gun .malfunction shays circuit ‘on gun system 
malfunct-ioning (signals on breech lock and sear solenoid 
not aligned) and stops. g Ln. Drive malfunction same as 
X’s annunciator., _ 

e. Turret Position Indicators (See Fig . . .20) -. show position 
of turret with respect to vehicle-., Arrow represents 
vehicle. :Fach number lights to. show turret ori:entation 
(i&e;-, 3 o’clock. means gun is pointed over the rig:ht 
side of vehicle; 5 to 7: o’clock is over cargo hatch). 

f. .,‘- Turret Reiay ~Assembly (See. Fig.. 2l) - protects turret 
systems from power surges.; Red light ‘indicates. ci.rcui t 
tripped - switch resets circuit.’ ‘. 

90 -Elevation, ,arid Azimth Tapes ,- i.ndica-te, relative position 
of g;un rotor (elevation) ,,.and turret (azimuth relation. to 
-,hull) . 

h. Slope Indic&ors (Driver ,. Gunner; Commander) - indicate 
vehicle cant on 
.level. within.. 10’. 

slope. - missi.le rt+uires vehicle 
Rubble outside of outer. ring shows 

vehicle/turret .in excess of 10’. slop&. (vehicle need to 
be leveled). 

/ 
i. Travel Lock - ‘used when ‘turret is’ not being operated 

(supplement to turret drive system” brakes) . I’ 

j. Emergency Hatch .Release Y provides the crew with,. the 
ability to open the comnander’shatch with the turret in 
any position other than 6400 mils.. $$s;may happen due 
to inadvertent closiq of the hatches or injury to’ the 
.CZllPMdar ad/or gmner.. 
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SECTION III A 

’ .h 
L.’ I  I  ‘_ 

1,. : ”  - ,  :  - ,  ;  .  .  .  

1. Chafecteristics.and-~.Capabirities.....:-abbe M242 251na chain gun is an 
externally ..-powered ,.,dual fed;. recoil’ assisted autanatic cant& capable 
of fi+qvarious -‘tws-.of. +q@ition. .at selected rates of ‘fire. As 
the: Mj,‘$radley!s, primary weapon,.. -the-‘, 25mn chain gun is designed to 
defeat: a spectruq .of threattargets, specifically the EMP. 

z;C-..a;.;.:.‘The -25ti .guu’,can be’ both electrically -and .nu&ally fired by 
thei:gener or track comnander &en‘ installed on the M3. When 
electrical-:y operation is desired, power drive is provided by an 
externally:“momted 1.5 hp electric motor on the receiver assembly. 
Manual drive is provided by the gunner or, track ccamander using the 
manual hand crank, inserted in the, manual drive gear- located on the 
rear of the feeder. .- 

b. Dual feeding:. i-s icoomblished using two’ separate feed 
sprockets arrl a system of -mechanical-. clutches so that. either of the 
tW .&rockets can be -.-aged to feed the selected cartridge. This is 
‘accanplished usibg -Y the:. fe@ select solenoid, either electrically or 
marW+ly. ‘Ihe ,~Sprockets -pOsitively engage each cartridge during the. 
feed ~roqs~ and posifior& each round in the rotor assembly. Feeding 
..isi.-~pl;e~~‘\;Sien-~the,~r~tor jposi.tively positions the round on the face 

..:of XW: bolt wi:thin the fixed extractors. \. ,- 7. :_ I. 1 .. . . . . 
^ ,,,.I .- i c-c-;:. ,‘r‘.\.’ 

.-“. I: b”.;, .:i *ei;l. is ‘~~~.~~ by mechanical sprirrg recoil and dam~r 
p~&c&$+~i*,‘~ -located on the receiver barrel support assembly and : 
affixed-.-b, tie-. breech. .85% of recoil is absorbed by the recoil 
mechanism, aile 15% is braked by the muzzle brake at. the muzzle of :,,3 
the gtn barrel. .. ‘--. -: “’ ,-. 

.- 

.2. Major Components and Function&. .L (See Fig. ,501 ” 
. . ..r-’ _  

,,.~ .:i 

T&!he barrel. gives directional Control to 
*, 

. ;.,;. >.’ 
,,/’ i _ 

..-,. ,_.. “’ ;:.. c 

(5). 

Mu&e brake-suppresses 15% of recoil. 
Alimnt .arrows are used to assist in the installation 
and removal of the gm barrel in the receiver assembly. 
The barrel bearirq provides for barrel stability during 
recoil and post recoil movement when firing. 
The bar.rel. locking lugs positively ergages the breech 
assembly *en the barrel is installed in the receiver 
assembly. 
The chamber provides f0.r: positive seating of the 25xrn 
cartridge during:lfiriiq;; - - . I _... 



RtQiVER - \ 

Location of Major Components 
Fty.‘30-. 

PR9= 38.3 
:- 



f 

. 

i 

:_ ;: 

; i 
H -, 



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) 

(4) 

(5) 

(6) 

_. .: 
._ 

:  c 
.’ 

_. .a.. 

’ ,.;7) 

in .&onjunction with the barrel 
rrel- stability during its recoil 

and post .?&oil movement. .P 
Barrel support assists in$$roviding stability to the 
.barrel, cooling of the barrel with 11 coolirrg ports, and 
includes the recoil mechanism housing. 
Barrel release.lock pin positively -engages the .barrel 
&en installed in the, receiver. 
Recoil mechariisn-,;a&orbs 858, of recoil of the breech and 
barrel assemblies ‘during firing. It consists of a 
helical belvedere. spring set and a danper piston, and is 
affixed to the. breech. assembly. 
Damper piston rod, allows for a determination of the 
correct damper fluid level (DC 510) within the recoil 
damper. ‘.. 
Breech assembly is the mechanical interf&e between the 
barrel, bolt, receiver ‘.and recoil mechanism. It is 
located within the barrel. support assembly and receiver 
MY, and secures. the barrel locking lugs and bolt 
.locking lugs during recoil/firing ..+ -2 slots on the upper 
left and right of breech allows for unrestricted feeding 
and extraction of the 25rnn’. cartridge from the breech. 
During recoil (121mn or l/2 inch)-\ it activates the 
mechanical interlock assembly; ,::,‘lhe .breech assembly must 
be replaced when 25,000. ro.un&s 7 has been fired and 
verified by the 2408-4 1 Weapons ‘,,Record Data form 
maintain& on the gti. 
The mechanical interlock system is designed to eliminate 
any-hazard associated with non-firing cartridges, 
resulting in positively locking the bolt in the breech. 
Its operation i-s two; fold;‘, first as a mechanical 
indication of normal :-cartridge firing and second as 
cartridge failure. ‘.- 

(a) Normal cartridge firing results’,in recoil, which is 
approximately 12mn (l/2 inch) rearward movement of 
the barrel and breech assemblies. The breech 
depresses the rocker assembly, initiating normal 
mechanical interlock function. ‘.: ?his 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 normal 
firing cycles can then be fired. ’ ;‘* 

(b) Cartridge failure (misfire) willa result in no 
recoil; therefore, the mechanical ::interPo;dk “-will 
not release the tension on the sear-.. The ,’ sear ., 
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solenoid cannot re.tract the sear, resulting .in,'the t - : 
sear positively engaging .the chain safety link as 
it passes. The bolt at this point is locked in the 
breech, precluding an open bolt hamfire situation. 

(c)1: The mechanical interlock operates in conjunction 
with the microswitch sensor in the feeder; tiich--: 

.' electronically identifies normal anddabnor&l 
conditions of the gun to. the fire control-system. T ~ 

(8) The sear retractor assembly when locked enables the ‘gs?ar., ~. '. .' 
to be retracted fran.the chain master axxl safet$:@ksY 
during manual 'firing.of the gm. * 

(9) The sear positively -eqages the chain master link at the.. 
end'of&h: 'nor@1 firing cycle and the chain safety 
link duri&$a misfire.when electrically- firing the gun. f 

(10) The sear release:l.ink;corinects the sear solonoid to the. :'. 
mechanical interlock-..assembly, enabling electrical. !, 
retraction.of the sear-~ :. '. 

(11) The sear solenoid ele&ically retracts the sear during 
normal firiq. Additionally, a micro-s#itch indicates 
normal function of the ,gun 'when it is depressed during 
retraction of the searj'$en reqoil occur& This signal 
is transmitted to & ~~l,~r-ret.Distribution Box (TDB); 
tiich will enable the;.'firing., cycle toC;60ntinue. --If 
recoil does-not occur-$ 'the microswitch cannot -be: 

\ depressed', resulting in nor&ear retraction and 
electronic sensing by the 'DJB'that 'in,abnormal condition' 

_. ; .fixists . .,.. 
: 

-. (12) Gun$ower.Eonnector enables.eledtro&.interface between 
.- the gun when installed in. the MT turret and the fire- &&fal. . ',I. 

:-(13); Ihe;li5 hp electric motor provides external drive to.the -i 
.- ..:-.. ':gun through the receiver. gears.. It'ssecondary function 

is, the application of a dynamic -braking system, 
providing 80-85% of the stopping action to the gm. The ./ 1 sear provides for 15-20% and-positively stops the gun.in 
the 'Sear and/or misfire positions,- Normal' RPM of the 
mote -is 7700 FEM. 1 : <.. 

'- ., (14) The,'.vertical drive shaft handle is -the drive interfake I 
i betw$en the receiver and the--feeder--assemblies. 0 

(15) The vertical drive shaft lock button engages the. drive 
shaft in the fully locked -Fition. 3#hen depressed it 
allows for the lowering of. the drive::~~shaft, enabling 
-removal of thefeeder assembly. '.. .< 

(lJS) The.rear track3nsures stability of the-.bolt"carrier at 
.> ,, . 7 i it's rear most-position dur&g normal firirq." 

~.I ,. (17$-I@ ,forward and rear chain guides protect and &&ilize 
'/ - ;.-.the,chain durirq normal firing, .- i*. .. . . . . _ ,_ '- :,; ..;: .-- 

: 

,_, 



c. The track and bolt assembly (see fig. 33 and 34) consists of 
a chain and sprocket track and bolt carrier. Its primary operation 
characteristics are the changing of rotory motion of the chain to 
reciprocating motion of the bolt during normal firing. The track 
stabilizes the bolt carrier during it’s::fo.rward movement when 
chamberiq a cartridge, locking, firirrg, un&ki.rq the bolt from the 
breech, and finally during its rearward .movtient,;lwhen extracting the 
cartridge fran the chamber. :. 

(1) 

c 

(2) 

$ 

(3) 

‘(4) 

. :  

I .  

(5) 
_ “ 
._ 

+ 
\ 

. 
* 

,. 

_. 

(6) 
: 

. . 

(7) 

The drive sprocket is the primary driver of the -chain:- 
assembly, and is of’ metal constru&ion;. 
The idler sprobkets (3.)+, provide stability :to. the chain. 
during ..‘+mal .rotation-‘when firin@,-,aid a&.&de of a ,i 
nylon/tef lon material. 
The chain ass&l 
steel chain. w th a master link with slider a$ a safety _ 4 

consists of -a ‘double linked stainless 

link. ‘. 
The master: link provides for th& ,positive stopping of 
the gun as. it is engaged by the ‘. sear assembly ::lduring 
normal qn cycling. 
assembly. .i 

It also consists ‘of the slider 
-.. 

The slider is -the. primary interface betwen the -chain 
master and ’ ‘bolt carrier, tinvertirq the z .rotary 
motion of the gain. to ‘reciprocating motion- 05 the bolt 
carrier. :: ^ 
The manual safehandle :a-llows ,placing a. mechanical 
safety: on the:;~ g+m /) or: ax-lows the gun to be “placed -in a 
mechanically. safe mode. When in the safe position, it 
raises a safety pavl; -which will not allow the firing 
pin to go fori;lard,and -strike $he cartridge* primer. When 
in the fire-~$ositiori,i. ‘the; safety .pawl. is- lowered and 
allo* .nonnal-..firing pi’n’=fo&&d movement. . . 
The bolt carrier’ houses ,the bolt and rides the track 
during its>:r.eciprocatin$ inovement, as. well as ejection 
of cartridges: thru the ‘partridge eject chute in the 
fee&r. -I:. . I’ .~ 
The bolt: chambers 
pin cdmponents .‘.,:‘; 

:the cartridge-,and -houses the. f-iriiig 
.; 

The fixed extractors positively-. secure the cartridge 
during, chamberi- -and :extraction.’ 
The .firing pin’;.&‘ie&jk,- houses the .firing pin and is 
affixed &. the,,. bolt’;‘. : ‘2,. 1:’ 
The firing pin’sleeve~ keeper secures the firing pin 
sleeve to the bolt.. : . . . . .. 

:&abilizes the firing pin and 
fr,;;.ithe .:bolt during normal gun 

Additiorially;;.:@e cam pin .causes locking of 
the bolt and f irig. pin;:;%ll., to occur. 
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- (13) The )fi.ring :pin -and tanq consists o:f the pin .spr”l,ng 
as&ly aM re.mi&q ;r&q, IPram pin My .ad .f$&q 
;pin &q,. The tang, duri.ng normal cycl‘ing ;of the gun, 
,is ‘held;:back by the firing pati as .the bolt ,cam .action 
sota@.3Oo. .If the manual safety ‘handle is in fire., 
the safety paw1 is lowered, allowing Xhe firing pin tang 
to slide off the fi.ring :patil. :The spring is compressed 
just prior to‘$in. fall., providi~ng .32 inch ~pounds of 
striking f&ce .-to the diring -;p%n ‘tip on the cartridge 
primer. If: the ,m&Ml safety .handle is in :the safe 
psition, the wfety,pawl is raised:, preclualng the tang 
as it rot-h- .b’f 3&e fir;iq ,pi;n ;pa~l”.fo f.&l, me 
firiq :pin ,$-& :~$&$fj I&, ,&$ch fs &qifi~& ,on :ae 
2408-4 ,Weapop Reiqord X@ .for& and .must. be replace& 

i. ‘. >-^ 
-d. 

35) 
The feeder assembly consists- o$. 2 canetent grou&; :(.see fig . 

the forward and rear f Gder ias~sembl~ie@. The If&ward feeder 
assembly primar,i;l.y concerns ithe -cartridge ‘&d paths. ‘and link and 
cartridge ej,ecti,on , ‘(whi’lei the .:rear ,f,eed.er ‘,,assembly- houses the 
electronic sensors and:-gear assemblies that~&@tor gun function. “._ 

,’ A: $1) ‘The worm shaft nut enables dr.&e’!:inter face between “‘the -’ .. 
receiver. -verticle Idrive shaft .&d -feeder worm shaft . 

Y(2) The timer release ‘rod, :when the .verticle drive shaft is 
. raised and engages. the ~r>rm shaft. nut, \rmlocks the index 

.drive cam (located behind the bolt ;msition hd9~caC&3) 
to allow -free movenent. of the. feeder gea,rs-dur$ng nor&l 

(3) 
gun cybl irig. 
The feeder handle insures a positive connection between 
the receiver and &eder .electrical connectors. 

(4) The feeder handle ‘latch locks the feeder.. -handle in the ... ” 
,up or down positiolrj.. 

(5‘) ce .upper and lower feed shaft --extensions enables . 
‘:. rotati.on of the. feed -sproc,kets. during upload and 

--doWload of the: ga. 
(6) S1 The upper and .lower feed shaft stops (clutch override 

handles) insure that ‘the feed sprockets cannot reverse 
no@al direction of feed, lniless download of the gun .is 
desired. .. 

(7) The ,.,upper and lower feed sprockets guide::. ,: linked 
car.+3ps into the upper and lower round paths to the 

’ :. round positioner and rotor assemblies, ds- ~11 as the 
I: 1: links through the upper and lower link strippers.. .,-Fe&l 

sprocket. selection is controlled .by the-?feed ‘-selec:t 
. solenoid,, 

,e 
which enables only the single selected 

sprocket to rotate. ’ : 
(8) -The feed select solenoid enables manual and- ebectricdl .‘. 

.(9) 
selection-of the upper and lower feed sproc.j&$., ‘: ; ” _‘. 
The manual driver gear ,enables manual cycliM..bf: the gun -. ;:-I, 
using the manual hand crank. ;‘, 

; ,_,... /i ; : 



(10) The bolt position indicator (BPI) enables visual 
determination of the gun's status during normal and/or '. 
abnormal conditions. 

'-, (111‘ The upper and lower link strippers guide and enable the- 
,' links-to be stripped. fran.the. cartridges .as they are fed 

to the ?omd positioner and rotor assemblies. : 
(12) The round-position assembly posit.ively. seats :,the 

cartridge in the rotor assembly. 
(13) The rotor assembly places the cartridge -in the fixed 

extractors on the face of the 'bolt, and removes the-- d 'L spent cartridge-' fran the bolt to the cartridge' eject 
chute prior to ejection. 

WORM 
SHAFT TIMER 

LOWER 
SPROCKET\- (I 

RELEASE 

VIEtr) 



25MMcHAINGuN 
PRINCIPLES OF OPERATION 

F . . _ ., _..,' ..; ; ,_,," : .: .'.>'.I ( (i ._ ,_;. . ..-'_ '_ '. :, 3 : .' ,, .) ,,;. -, -.; .-,-, . . 
The 25mn automatic l’chain glm incorporates8 -Mlic:,function steps in 
conjunction with ‘an el&tridal .$ini status &nftorin$ sySti& ,men the 
gm is-,-fired e%Sctrically~ ,rates’: of-fire; -‘tjel’l’isti-C :(&e&ion for the 

/ : : amnunition~ fired; ‘and’:,trigger a@arn%g !systghS_iare‘ .initiated by the 
weapons ‘-Control rjlbx (WCS) ’ and .*ntro;%ed by the-;-lurret, .Di&ribeion 
Box (TDB) . -.. 

:, :, ,_ .. :; .., r”’ ‘..:; ., ; ‘: .: :. 
_,..’ ___ 

1. me 8 cy~J.i& f&(iom. ai. r&t&~ eg-: #& &&t,, .&i&n indicator 
are: i ., . . y. .~, -- : . .r: “.- c-“x :. :, . , 7 . . .- -- : ~.,, ^ .?> .- =_ ..,. * 

a. Sear@arge - The bolt is 251&1 forward of its rearmost ,.:-: ..).,, ; .,:- postiion, the master link is engaged by the 
,._ : . . . /:. 

‘. .I_.. :.,+ :- : * .::;. 
sear, the: :firing pin is cocked. The position 

, -.:. . ‘: , ,..‘,. j ‘;,; 

,‘F’ 
b., XT+ && {A;G;~ ,;;, ; ‘) . . - : : 

rnd@zator-:arrow points to sear. 

” 
i .._ .i j 

‘*-. “? *. Linked amrnmition enters the 25mn gun feeder. 
:- i . . :I-, -.J -.;.,The feed sprockets strip the rounds from the 

.. .’ . . ., F::, -i_ -.Jinks and move the rounds (one at a time) to .‘., . . ,1 i(: .’ . .a,- , .-, ‘.i __ ; . the round, positioner. The round .positioner _. 
_ -. :“:” - pushes:$ie round into the ready position. . . . .1 . .. . : During the feed :,;.,., cycle the ,.-bolt moves 

_.:. ..-approximately- 25;mm to the .: rear 0-f sear 
.‘. ‘_ pos.i ticn. The feeder rotor rotates l/3 of a 

_- . . i ,- turn. (the round positioner wilJ have placed a 
round into-,.the, rotor), i The rotor places $he 

.-,. 1. i .’ round in the face -of the_ bolt- b&Fen. :the 
fixed extractors. The ~si;tiori.:-.i~diijat;jr 
arrow points to feed. IXlr ing .the L1 feed .QC~&,,- 
the absolute hang fire” protection is--. .’ activated. ._ ~_, ., -.“:, I? . ; .:-‘-’ :.: ::-::t, -, 

..~ _ ,; 
c. Chamber - The 

:. - .‘.& ._. . 
rotor stops its. ; l-at&al movement :-~&&e-i. the’ ., 

t 

d 

j-0 rm. :?-. -: ‘.--’ :. .” :, ; -. 

‘., ‘_ 
.c:. .,. -.. -. ^ .’ 

. Lock - The bolt is, in -the: full fomrd position. The_ ..‘! ‘. ~.. .“-‘-_’ 
bolt. ..qrri:er.! is still ‘moving for&d;-L .;The cam 

.:_..: .; ;, pin mvig I,‘j$T:~~& channel &&$ .‘a$ b+zf to 
1. Y\,Z I- rotate co$$erClockwise, the lugs “on. the bolt 

engage the rece.ssedl inthe? breech giving a 
solid lock. The’ i~nd$cator arrow is pointing 
at the. red zone prior to fire. .: .--... ._j -. .;_ s. 

I, I I 
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e. Fire - Final rotation of the bolt pushes the firing 
pin tang off the sear notch in the track 
assemblyr at this time the firing pin drives 

\ forward pushed by the firing pin spring.,: In..: 
the full forward position the tip of the : 
firing pin is protruding throgh- -the. bolt 
face. 
fire. 

The indicator arrow is pointing-:“%o 
Although the gun does not use: gas -or 

recoil in its operation it uses approximately 
12&n 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 ‘pointing to misfire. 

f. Unlock - The.. master link and,-slider start to the rear 
‘once -past misfire position, the ,slider pulls - 

-’ -the,,,bolt carrier towards the rear, the cam pin 
causes the bol.. to rotate clockwise and unlock . %._ ..’ from .‘.the recesses in the breech. The 

..l indicator arrow is pointing to extract as the 
‘bolt’ unlocks the firing pin. 

‘;g* _ ,E$tract - .“.. b, +the bolt moves to the rear the fixed 
.’ extractors remove the cartridge -case out of 

. the ;-chamber:. The’ case- remains positioned in 
the .;face of the bolt. The bolt continues to 

-=- ,, .-. ‘XI the rear’ .untii ,‘-;!t is at its full- -rearward 
i @gi-tiofi. The-:indicator arrow is pointing to 

extract. 
-., . .-: ,, 

,h. Eject - The.. expended case remains in the bolt face 
, ..“. _ . :.. until’. the trigger is pulled to fire another 

- -‘::rourid - The bolt will move to feed position. 
.~‘“_<,. The rotor will rotate l/3 of a turn to feed a 

round ‘into .the bolt face. l’he expended case 
will be: removed from the bolt face and placed 

/.- in the feeder eject tube. As the bolt moves 
“,.fortiardto chamber the round, the eject arm on 

,: . the. bolt-.,carrier pushes the expended case .out 
‘-of the receiver cartridge eject ‘port., . 1 

- 

2. The electrical ~gm7~status monitoring is ~rimarily~ a fun&ion of 
the microswitch sensor harness assembly, (see Figis- 36) which provides 
this -information to...&e .mr, ‘Ihe sear solenoid, 1.5 hp’motor, and the 
feed select solenoids are also components of this electrical system. 

” -. ‘%. ,‘ 
a. ‘Ihe microswitch sensor harness, located on a CAM behind the 

bolt position indicator cover, primarily monitors the bolt position 
during normal cyclic functioning of the sun;- Tproviding the TDB 3 
sensing signals (Sear Sensor, Breech Lock, Normal Shutdown) . 
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._ 

3. 7%~ voltage’ requiranent to- operate. the 2Sm. qul’ electrical system 
is 18-Zfj V&I;- .T ; - .:. , . I. .,. ’ 

:. 
.’ i. ^. 

sLKTnIcir s&N..- OriiutION .,: - ..’ \ . . .I : _. 
)\ 

: (1) Sear S&sor 

m Yoruml .$.hutdown Sensor, . 
(3). Breedi L,ock Sensor. ~. 

c 



4 

(l)?.‘ 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 
indications to the TDB that the sear assembly is 
extended at this point. The BP1 point to SEAR. 

(2) 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. 
(a) 

(b) 
(a 

Id) 

(e) 

Breech lock sensor closes just prior to bolt 
locking in the breech. 
prior to FIRE. 

BP1 points' at red zone 

Gun fires and recoil occurs. 
Mechanical interlock assembly actuates and releases L 
tension on sear assembly within 30 milliseconds. 
At .30 milliseconds, the sear solenoid extracts the -. 
sear, 
well.. 

depressing the microswitch in the plunger 
This signifies to the TDB that normal 

functions have occurred. 
misfire. 

BP1 is pointing at 

22.2 milliseconds after sear solenoid action 
occurs, the normal s=wn sensor activates the 
gm 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 BP1 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. 

(3) Normal'Shutdown Sensor. Normal shutdown occurs 52;2 
milliseconds prior to sear. This sequence occurs when 

\ normal gm 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 breakirrg. This stopping 
action accounts for 80-85% of the gun stopping power. 
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The- sear assembly catch.ing *e master,. .Iink .of the &yin 
: as$+&Sy in&i& positiQe“ gti dhut&&m at sear.. The-~PI~ .. 

pf*s at t$e‘ &ear, .,po&tion, ‘. ‘. : - 
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25NMCHAINGUN 
CLEANING AND LUBRICATION 

Cleaning Storage Prep Firing 

Barrel WC, dry solvent (ext) CWW 
Barrel bearing, 
locking lws, 
chamber/bore 

GMD ” 
Barrel bearing, 
locking lugs : 

Reciever Rag w/as 
electrical 

camel hair 
dry rag 

canponents 

brush and 

Exterior housing/ GMD Heavy 
on breech locking ~ barrel support - 

bearing 
CLP/cEID (1 ight 
coat) 
Breech - WD 
Recoil mech/damper 
piston rod 
1 + l/2 holes 
45O - 80’ 
2 holes 81’ + 
1 hole 39’ - 

lugs 
barrels support 
bearing (MCD/HVY) 

rear track 
(light) GMD 

Feeder Rag/Camel Hair Brush 

Bolt and 
Carrier RX/Dry cleaning 

> .1 solvent 

Alt/CLP 

Dry/ (mit SOP) Bolt body, 
Light coat W/CLP bolt housing 

(carrier) 
Slider and track 
channels (light to 
moderate CIMD) 
Lugs Hvy @ID 

Track CLP/Dry cleaning 
solvent on all 
except idler sprockets 

Dry (Unit SOP) Light to moderate 
light coat W/CLP (XD. 

.. rails, ‘slider, 
interior, 
drive sprocket 
light at rear of 
firing pawl/saf ety 
paw1 
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Section III B (M24OC) 

. 

The M24OC was designed as a coaxial machine gun for 7. &mn fire power 
on light armored vehicles’ and tanks. 

The-machine gm is gas-operated, mounted ona coaxial mount, and fires 
fran the open bolt position. 

1. ‘Ihere are eight major-groups. (See Fig. 37.) 

a. Barrel assembly: Houses cartridge for firing and directs .‘:. 
projectile. 

il. Buffer asse&ly: Absorbs recoil for bolt and operating rod ” 
assembly at the end of &coil movement. - 

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

d. Bolt and operating rod assembly: Provides feeding, 
stripping, chamberirrg, firing, extraction, and ejection. of 
cartridges using the projectile propelling gases for power. 

e. Trigger housing assembly: Controls the firing of the-machine - 
gun- 

f. Cover assembly: Feeds linked belt, positions and hold 
cartridges in : position for stripping, :, feeding, and 
chambering . 

g- Feed tray: Serves as a guide .for positioni@ cartridges to- 
.assist in chambering. 

j 
h. Receiver assembly: Serves as a support for all major 

canponents . Rouses action of weapon and, through a series of 
cam ways, controls’ the functioning of the capon. 

. 2,: Print-iples of Operation.. . . i 
._ : 
a. Mounted on a 00&&i mount. 

(1) Fires parallel to turret main gin. 
(2) Requires no. sights on machine gun. 
(3) Can be fired manually or electrically. 

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

.C. Positive locking -of bolt body. Firing pin is part of bolt 
and operting’rod:. a$sembly and cannot strike primer unitl bolt 
is fully locked.’ 
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d. Fires from open bolt position. Prevents explosion of 
cartridge (cookoff) after prolonged f iriq. 

Note: The gas plug has three settings. This design is intended to 
maintain consistent rate of fire under adverse conditions and 
not to increase your rate of fire. 
number ow. 

Preferred setting is 
Correct setting number faces the.,barrel. 

.’ ‘.’ 
(a) Setting number .I = 650 rds/m approx 
(b) Setting number 2 = average (mean) 
(c) Setting .nirmljer 3 = 950 rds/m approx 

3. ‘Technical Principles of Operation 

a. Coax Machine Gun ,‘Feed System.- Eight hundred rounds of amno 
are stored in the am[y> can wfiich 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 old belt. In 
emergencies the gunner may continue firing by overrriding the 
autanatic shutoff. 

l 

b. Coax Machine Gun. A trigger sear releases the operating rod 
and bolt assembly. The bolt strips a round frcm 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 fran 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 tiich retracts the firing pin, raises the 
locking levers, and removes the spent case. As the bolt 
moves to the rear, the spent case is e jetted , 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. 

C. Maintenance of M24OC. Refer to l?4 9-2350-252-10-2. 

4. Difference between M240 and M240C. 

a. Difference in models is the direction of feed for amnunition. 
The M240 model feeds ammunition from: the left and the M24OC 
feeds amnunition from the’ right. All parts are inter- 
changeable between the two models except the cover assembly 
and feed tray. I 
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Section III C M257 Smoke Grenade Launcher 

DESCHIPI’ICN 
There are two I-tube electrically fired smoke grenade launchers - 
one on each side of the 25mn 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 inside the turret. 

The, L8Al/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 
c rubber case and ignites the red phosphorus. and butyl rubber 

canposition to produce an imnediate smoke cloud-. The burst is in the 
direction that the turret is pointed. The bursting 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 fire at the same 
time. 

Equipment Data 

Weight : 
Width: 
Height: 
Depth: 
Tubes (4 each) 

Length ‘- 
Inner diameter 

. Protective Cap 

* 
Weight 
Duter diameter 
Depth 

Amnunition 

11.2 lb’(5.1, kg) 
11.5 in (292rnn) 
9.5 in (241mn) 
4.31 -in (16011~0 

7.13 in (181mn) 
2.62 in (671nn) 

0.1 lb (0.05 kg) 
3.37 in (86nzi) 
2.75 in (7Omn) 

Authorized’ Hound 

Grenade launchers, smoke screening HP, L8Al/A3 

Number authorized 
8 grenades ready, 8 stowed 16 Total 
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'SECTION -II.ID 

I TOW WEAPON SYSTEM 
. . 

\ 

The'Br+dley Fighting' Vehicle..<BFV) is capabie o.f firing 
the TOW missile by,use of a-launcher (mounted: or;" the..left 
side o'f the turret),. the integrated sight unit.,.(ISU) (mounted 
at the.,gunners position), 'command guidance.electronics (CGE) 
and.the power control unit (PcUl (both mounted under the 
floor boards of the turrret). The BFV Al is being updated' . 
with digital command guidance electronics (DCGE), for the 
TOW 2 missile system. Although all TOW missiles may be fired 
fro.m the BFV ( Basic TOW. Improved., Tow (ITO'W) and‘the TOW 21, 
it doe.s not use the f.ull c.apability.of. the TOW 2 -missile I 
without the DCGE update. 

-The benefits of installing the TOW miss.ile system on 
armored v,ehicles are increased mobility,'protection of the 
crew from artillery airburst shrapnel and small arms fire.. 
Combat e-ff.ectiveness is greatly enhanced with the TOW 2 
system's all weather,- night and day operation and EO.CM ( 
Electra--optical countermeasures) capabilities. Only the 

-sight ,and launchers need be exposed during firing! 

..I : 

'Advantages of the 'BRADLEY mo.unted.T,QW: . . 

* Minimize.exposure.of gunner and;crew 

* Designed to utilize maximum range of TOW missile 
. 

P 

* System integration into any armored vehicle of 
adequate size is simple due to modular design I 

* System can be used to fire any automatic cannon 
-.: ., :. or machine-gun as well as TOW missiles ; 

. * Adaptable to a variety..of turrets 

+ Launcher,c&n be remotely armed from inside 
vehicle. 

* Flexible launcher mounting and location : 

* Digital commpnd guidance electronics and. power 
supply. installed at any convenient lo'cation 
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Tow 2 is an improved anti-.tank guided missile 
developed to counter and ,defeat.pr&s&nt and future t 
generations of heavy armor ,(-tank) threats. ..- _. t 

The TOW .2 warhead is highly effective against armor 
threats ap,pearing on the battlefield in the late'198O's and 
early, 1990's. Itis heavier and larger than the ,Basic Tow and 
the ITOW warhead -and is'one inch'larger-than the Basic iTOW 
and the ITOW v&he-ads,, Like.the'ITOW, the,TOW 2 warhead has a 
pr.obe:thatextends af-t&r laurxh-'to provide standoff 
detonation.and sig.nificantly increasing the armor-piercing 
capability. .- .- .' ._ I . . 

.The.flight 'motor case contains .a pronellant which- 
provides 30% groat&:impulso compensating-for the increased' 
weight- of the'TOW‘2. As a r&ult, although hedvier.:'and more 
powerful thanthe Basic TOW or,ITOW; th,ere.,-is no -degr-ad&ion 
in TOW 2 flight performance. i , 

The guidance,-improvements: f ,OP TOW 2 e,mphasize ,har:d&ing 
the' guidance link to overcotie electro-optical coun&k+measures 
(EOCMJV, and. permits operation day or night thr'ough~ dust,.'smok&- 

_ 1 and other-obscurants encountered on & battlefield. -,-.I-n .- 
concert with: these i'mprovements are':other tih&nges which .- 
enhance accuracy, flexibility; and"reliability of, the e' .' 
guidance system. :.. 

The abifity.to guide the TOW 2 missile precisely, 
through battlefield..obscurants results from modification to 
the launcher's AN/TAS-4 The.rmal\N'ight- Sight .(used b'9 the 
gunner to track targets at night) creating a totally 
independent gui.dance loop. Part of this improv.ement is a high 
intensity thermalbeacon added to th&&ft etid of &h-e mis.sile 
providing-an infrared (IR) locati,on input visible to the 
night sensor. AY- . : 

The ;i‘enon bea&n"s IR wavaiength-iignature'controling 
the mi%sile iti. blear visibility conditions.‘is.retained on the 
TOW 2: 

For 'maximum-probability of hit,‘fhe gunner need .only 
select which of the two sights he will use. base'd ,on the 

-' tactical conditibns. Using- BSther sight, th.e guid‘ance loop 
will sense the missile's deviation from the line-of-sight 
(LOS) to 'the -target‘. Thi‘s'data is transmitted -to the mis,sile 
guidance set which computes missile variance from LOS. 
Flight corre,ction data is then transmitted to the missile via 
the wire link,‘ 

-T>he‘ T,OW 2 missile guid-ante-.-is' extensively upgraded, Dual 
digital microprocessors replaced %he dnalog computer of the 
basic TOW guidance-set. This new unit provided much more 
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powerful-.cdmputing capabilities and, consequently, more...:: 
.p.re-else ,:g+dance . The digital system offers the potential. for 

..g~~~~qn,c,e".Bq~uBtions adjustments to meet changing threats 
. . : i t.h~~orrg~i:~,soitlifJare modif ications. 
: ;‘* w~.t~~,,.a~,~~.~a.log. system. 

Adjustments are not possib1.e 
Additionally, the digital guidance-set 

I :in'.;;i.or.ij~rat.es. a pre-firing seif,-test capability .with a more 
~h6I':~~~h:-.an;X~reliable comprehensi6e didgnosis to facilitate .-, : : ,+ 
rep~~~.,rs_::.andl.:replacementS . . : 

xc : ' : -.. 
:'. ._ -. " 

TOW 2 System -Advantages an-d Begifits: ..' .. c .i: ,'_ ,I. I ,' 
&-,VANTAGE$ .'- '. .._ ,:. ;, ;- 

. . ., - 
_. :. 

Y Boost-coast propulsibn-~systen!.leav-es,~ minimum-" 
signa,ture‘.'dnd minimIzei 
missile'::.beaco,n 

plume iRt'~.~;f~renc,i'-with 
_ 2 >. 

,, '.. /' 1- ‘:;- ,>(_ '. 
Combat proven. night-'vision sys.&m'..$3ing, NATO 
standap&,‘ common moduies .' 1 FI.7'; :-.-.: 1 - :. j -1. ,,. ~_ '. .; 
Digita. guidance--,prov-ide ,,, s ;.improved ,.accuracy and 
reliabiiity 3, :. 

'. -. 
Cooperative IB..sour.c9,-~provibing:super.ior ECOM 
capability .I. .I :,'r 

Can us,e Sxi'sting TOW launchers 
-_ 

Proven long. term-missile storage life .i : 
Large:&irborne'launch envelope minimizes capture 
problems '. 

: 
-,i 

-', BEN1 FI T's,,:;:. ,. ,. 

.-Ease in upgrad-ing for .future system-improveme-nts 

LETHAL3TY';;'High probality a target hit is a kill 
,'.-,:". J- ,,%,. :' 

ACCUFAG.Y:: .High proba~klty of a‘hit at ranges but to 
_ .,_ .. ..,'-. _,:.. 

_' . . .I 
_ .3750 meters“ 

.: i _ .-. -. ". .'.,'.. . . 
: I .I _ .;. __ 

. . ;- ,.:. --'.; ~PE~~AB;~~iITY~;.Day/nig~t jjassive operation :,:;: ,- '. .i thro&h. 
._.". .:,: ..: .:. : '.. ~obscurant ,and countermeasure . . ,..;.; : '. _ : ,, '. 

.“ : : --'~-;~~;,~: '. environments '. : : ; ,;: _. '_ , ,+:. ,:. ., _,. :Z" 
,.; />. ._ ;'y.-;'. ., 

<. -..,.; _' .., ..~ MAINTAI;NAB.~~ITY~~:- 2Ogyear storage life without ..' 6 1 ._ _ - ,...c 
.<I> : , .--,--..;. 'A,. ;: ', ,.- 

. ...' i : ,iL- maintenance 
.-: .' '.i... _. 
. . I- ;, . . . -,", -. . : --.-. .. Y. . . _., _ :'.' .-: ; FLEXIBILITY': TOW 2 missile fires fr0.m ali',~OWt';'.,,l‘... . . .: 
,: ^ _ ,_ .; ,.. . / :. .-_ .:..i '. launch platforms and any TOW'"2 '-. : :.I '.- . -, *' 

launcher can fire any TOW miss-lie' -,: .- *;. : ._ .'..- ,.. ,: -_ '.. ..,_ . . . . 2.. _ 42c I _.. .' .; .. >. 
:; . ..-. _ 1 

: 2.' _ ... (. . '. ,. ., 
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Section IV Hull and Turret Equipment-Data 
.iL 

DIFFEHENCES BElWEEN MODELS 
IFV 

Personnel: Three crew members 
Six squad members 

. 

Firing Ports: 
' 

Missiles: 

it$maN 

Six 

Two ready 

Five stowed, any 
combination 

. LAW -.l%ree steed 

munition: 
.~~;25iim 300 ready : .- 600 stowed 

7.6ti(~240c) 800 ready 
1540 stowed 

7.62mn(M60) 2200 stowed 
.' 5;56mn(M231) -'4200 stowed 

.-. 5.56mn(M16Al) 2520 stowed 

GENERAL 

Weight (combat loaded) - M3 
Weight (combat loaded) - M3Al 
Weight -(combat.loaded w/reactive armor) - M3A2 
Weight (less fuel, crew, and OVE) - M3 
Weight- (less fuel, crew, and OVE) - M3Al 
Weight- (less fuel, crew, and OVE) - M3A2 
Weight (air transportable) - M3 
Wei'ght,~(air'transportable) - M3Al 
Weight' (air transportable) - M3A2 
We,ight of reactive armor tiles - M3A2 
Ground+ressure (combat loaded) 
.Personnel capacity: 

,IFV .- 

-Fuel tank capacity 
Engine coolant 

Three crew members 
Two squad members 

None 

lwoready 
10 stowed 
No Dragons 

Three stowed 

300 ready 
1200 stowed 
800 ready 
3600 stowed 
5060 stowed 
None' 
1460 stowed 

49,945 lb (22,655 kg) 
50,518 lb< (22,911 kg) 

66i.Q27 lbs 
41,975 lb (19,040 kg) 
43,600 lb (19,777 kg) 

49;727 lbs 
40,755 lb (18.;495 kg) 
40,755 lb (18,495 kg) 

43,459 lbs 
6,059 ltjs 

7.7 psi (0.54 kg/an.) 

9 
5 

175 gal-(662 .liters) 
22 gal (82.6 liters) 
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. . 

Make a& modeI, 
Displacement. i. 



FIRE EXTINGUISHERS: 

Fixed: 
Engine compartment 
Squad ccfnpartment 

Portable 

TURRET EQUIPMENT DATA 

TURRET (IWO-MAN) ~' 

7 lb (3.2 kg) Halon 
two each,. 5.lb (2.3 kg) Halon 

two each, 2.75 lb (1.2 kb) Halon 

Armament 

Traverse: 
Elevation < ' :' 25mn gun and coax machine gun 

'RB! missile launcher 
.Slew rate, maximum elevation and traverse 
Trackiq.rate, minimum 
Stabilizaiton system 

, 

Ring gear, ~pitch diameter 
.' 

C&&ATIONS (CCMMANDER'S VEHICLE) 

25milgun 
'Tow missile launcher 

Coax machine gun 
360' continuous 

+60° to -loo 
+30°- to -20° 

6O?/sec 
- 0.05 mil/sec 

Electric 
60 in; (152.4 an) 

. 

Radio, CFV (standard) 

Other'configurations exist 

NIGHTVISION EQUIPMENT 

Sicjht,:gmner 
Sight, comirander 

RACKUP SIGHT 

Depth 
Width 
Height 
Weight 
Line of sight, elevation 
True, field%.of magnification 
Magnification 
.Fo&s 

AN/VRC-12, 1 set 
AN/PRC-77, 1 set 

Thermal imagery 
Optical relay from.-gunner's sight 

/ 1 I. 
I .' 

11.62'in (29.5 cm) 
'5.25 in (13.3 cm) 
16.75 in (42.5 cm) 
i49.5 lb 322.5 kgb 

-10 to +60' c;;,, -. 10° 
5x 

-4' diopters to +4' diopters 
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25M'! GUN T. : . 

Caliber 25mndual feed 
Weight 

:-Receiver Assembly- : ., .- 92 lb (4I;8 kg) 
. . Barrel &ssembly 89 lb (40,.5 kg) 

Feeder Assembly 
Total G~ln System 

54 lb (24.5 kg) 
..I.%,. 

Dimensions . 
.:'.235 lb- (106.8Tkg) 

Length Overall 107.5.in '(2730 ma) 
Width 13.0 in (330 ma) 
Height 15.0 in (380..ran). 
.Le-qth Behind Front of Feed 22.2 in (563 rnn) 
Barrel Length 80 in (2032 mn) 

Rate of Fire Signle Shot; 100, 200 rdspli 
Time to Rate 0.15'Sec 
Time to &Top 0.12 set 
Power Reguired 
Clearing Method (Cookoff Safe) 

1.5 hp 
open Bolt. 

Safety Absolute Hangfire-:Protection 
Case.Ejection >Forward 
Peak Recoil Force 9000 lb;/40,032-Newtons 
Reliability 1000,000 MRBS . . ._ -. . . 
CQAX MACHINE GUN : ,' . . .: 
Caliber '... 7.62nm 
Weight 

Weapon Complete 22.2 lb (10.3 kg) 
Barrel Assembly _ 5.92 lb (2.7i.kb) 

L-3* 
Weapon; 
~Barrel.-;A+embly 

41.161 in .(1045.5“@ 
24.742 in (268,45~1n) 

Rate of Fire 
Cyclic 650-95O'rdspn 

Change barrels every minute 
::,.- Sustained : 100 rdspn (4-5 set burst) 

-Change barrels every 10 minutes ., a. 
. . Rapid 
;. .Change barrels every 2 minutes 

200 rdspn (2-3 set burst) .: 
RanpJ- : : .i 
. Maximun :'; ~3725 meters 

Maximrnn effective 1..900 Fmeters 
: &girni gi;zins . :- (tracer burnout) 

600 meters 
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Discharger 
Weight 
Width 
Height 
Depth 
Tubes: (4 each) 

Length 
Inner diameter 

Discharger Cap (1 per discharger tube) 
Weight 
Outer diameter 
Depth. 

II 
TCN MISSILE SYSTEM 

Integrated Sight Unit 
Weight 
Length 
Height 
Width 

Comand Guidance Electronics 
Weight 
L=3a 
Height 
Width .-. 

Launcher Assembly 
Weight 
.Length 
Height 
~Width 

Power Control Unit 
We:ight 
Length 
Height 
Width 

47 

11.2 lb (5.1 kg) 
11.5 in (292 mm) 
9.5 in (241 mn) 

6.31 in (160 nm) 

7.13 in (181 mn) 
2.62 in (67 m) 

0.1 lb IO.05 kg) 
3.37 in (86 m) 
2.75 in (70 m) 

190 lb (86.4 kg) 
8.3 in (21.1 cm) 

26.2 in (66.6 anj 
41.3 in (105.9 cm) 

27 lb (12.2 kg) 
12.9 in (32.6 cm) 
10.3 in (26.0 an) 
8.6 in (21.7 cm) 

18 lb (8.2 kg) 
13.5 in (34.2 cm) 
5.0 in (12.7 cm) 
7.0 in (17.7 cm) 



RADIO SEl” A?Jm-46. 

Weight 56 l/4 lb (25.5 kg.) 
Heigh.t 6 3[4 in (17..2 c$~) 
I%pth. 13 3/8 in (34.,3 cm). 
Width 15 3/8 in (39,4 qn) 
Frequencey range From 30.00 to 75..95. MHs 

0,05-M&z intervals 
N@ber of. frequence settings 920 
Tuning facility Manual tuning 
Qperating conditions Push-to-talk, and release-to-receive 
Modes of operation Voice (radiotele#one) , 

retransmission (radio relay) , * 
and X-de 

Audio input, and output Five-pin panel receptacles; 
control facilities rear mounted receptable for c 

remove control by radio-intercom 
and C-2299/VRC; A-mode operation facility 

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

(Using *@‘antenna) 
Squelch tone signal Transmitted on all 

settings of SQUELCH switch except 
OLD QN position 

Duty cycle Capable of operating continuously 
on high power in 120’ ambient 

\ temperature with input power.of 22 
volts dc; and for 1 hour with 

input pwer of 30 volts dc 
Squelch types : 

Carrier (operative on OLD SQUELCH) Responsive to carrier ‘noise 
Tone (operative in NEW SQUELCH) Responsive to squelch 

fohe signal 
Antennas: 
Frequency range 30.00 t:o 76.00 &Hz 
Antenna type 

I 
wfiip antenna 

Frequency, matching networks 10 sets which are aut$mtLCally 
selected by tuning controls of 

receiver-tran&fteg P 



RADIO SET AN/PFC-77 

Weight 
Height 
Width 
Depth 
Frequence range: 

Low band 
High band 

Number channels 
Types of transmission and reception: 

.Transmission 

13 lb (5.9 kg) 
4 in (10.2 d 

11 in (27.6 cmi 
11 in (27.6 cm) 

30.00 to 52.95 mc 
53.00 to 75.95.mc 

920 

Reception 
Distance range 

Types of Antennas: 
Long Antenna 

Voice < Voice 
5 miles (8 kilometers) 

(Varies,with conditions) 

Antenna AT-27lA/PRc; 
10 feet iong, 

multisection whip 
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Iieight 
niput voltag‘e 
Output voltage 

Frequency response 

Major Improvements 

M3Al 

lfw 2 subsy$t& 

r&ii@ for M3Af and M3A2: 
/ 

M3A2 

GAS particulate filter unit 
Improved personnel heater system 
Improved turret battery 

charging system 
Fuel punp circuit seperation- 
Hull gyro delected (VI&P) 
Fuel System redesign 
Fire suppression system 

Conventional armor 
Reactive armor tiles 
Automatic fire suppression system 
Water barrier 
Spa11 liners 
Brake linkage 
Engine acdess door 
Radiator mounting 
Final drives 
Fan speed control va.lve 
Bustle box, turret 
M24OC machine gun syst&i 
Rotor rain cover 
Vehicle stowage 
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REFERENCES: ~- 

TM 9-2350-252-10-l/2 

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

TM 9-2350-252-20-2-l/2/3 (Turret) 

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

.TM g-1240-394-34 (ISV) 

TM 9-1005-200-20 & P (251m Gun) c 
TM 9-1005-200-30 & P (25mn Gun) 

Hughes Helicopter Technical Handbook 

FMC Systems Handbook 

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



SECTION V / 

A,MM'JNITION DATA . 

1. 25mm AMMUNITION 
a. APDS-T M791 
b. HEI-T M792 
c. TP-T M793 

M794 d. Dummy 
TPDS-T M910 

.i: APFSDS-T M919 

* 5 w. 7.62 AMMUNITION 

3. TOW AMMUNITION 

4. .M257 SMOKE GRENADE 



TF’-T 

Y’?G3 
--A.- 

A?DS-? 
VI.1 

CLA!kIfICATibL IDEti?iFitiATIOti i&E ,. . 
Hi&h-ex@losive. 
incendi&?y 
tl;ac@r . . . . 

Blui P;+6jectilo 
_. 

Norie 

Black tip Nohb 

TBrget pra'ktiti& 
dibcarding bdbbt, 
tracer ._ 

&lixi with tihite 
miricfn~i 

None 

Dimmy ttold @bj*ctili ihi4 

I I 
I P'MBER v 600 rounds 3tbwia. 306 ready, 960 IFV tot&l 
! .AYTHORIZED: 1200 rounds stowed. 300 re&$. 1500 tbtal CFV 

J 

r, 



BODY AND 
ROTATING. W’huab’ ‘““‘-?EEN 

BAND 
ASSEMBLY 

/-‘q. 1 
M792 IIE I-T. 

(a) The HEI-T cartridge is a fixed-type, percussion 
pr imed round. The cartridge con8ists of an 
HEI-f illed, one-piece- projectile body, crimped .to a 
steel cartridge case. The projectile body consists of 
a hollow-steel body, M758 fuse; 32 grams of-an 
HEX-mix, and pressed-in tracer. The projectile is 
yellow to orange with a red band, with black markings 
and a gold tip. 

t 

(b) Gases produced by the burning propellant propel 
the projectile from the gun at 1,199 meters per second 
(plus or minus 29 meters per second). On impact, the 
fuze (H758) functions and the HE1 filler detonates, 
dispersing the incendiary mixture in a S-meter radius. 

(c) The maximum effective range for HEX-T is 3,WO 
meters. This is based on the following factors: 

l 

o The round is designed. to selfidetonate at 3,998 
_ meters by means of a mechanical fuze (M758). 

0 Tracer burnout is 2,000 meters, but the round can 
be sensed beyond this range by observing the impact 
of the rounds. 

0 Though accuracy severely decreases beyond’ 
1,600 meters, the fi-meter bursting radius and. rate 
of fire allow both point and area targets to be 
engaged out to 3,OgB meters. 



H793 T.8r.g.t practice with tracer. Th, TPrT 
mrtr!dg* -(?igure 1 -) 4.0 “i; f ig*ztjp?r, p+rcuq8iop 

ng tound @m& i uqed iti place of the HE!-T 
Thg projectile is blue y!th,wh!te qqrbin$s, 
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f ,4.-a 
H791 APDS-T. 

(1) M791 Armor-piercing, spin-stabilized discardinq 
sabot with tracer. The APDS-T (?igure :. 3 ) penetrates 
lightly armored vehicles. Examples of lightly armored. 
vehicles are BMPs, BMDs, BTRs, BRDHs, ZSUS, and 
self-propelled artillery. 

(a) ‘The APDS-T i8.a fixed-type, psrcussion primed 
round. It consists of a sabot encapsulated projectile 
body crimped to a 8teel cartridge ca8e- The 
projectile body consists of a sc.lid tungsten alloy. 
penetrator, pressed-on aluminum windshield, pressed-in 
tracer pellets, molded discarding-type nylon sabot, 
staked aluminum base, and pressed-on polyethylene no8e 
cap. Th-e projectile. sabot and nose cap are black with 
w.hite markings. 

(b) Gases produced by the burning propellant propel 
the projectile. from the gun at 1,345 meters per 8econd 
(plus or minus 20 -meters pex.second) and ignite the' 
tracer. Setback; centrifugal force, and air pressure 
cause the sabot to discard on leavfng the gun barrel. 
The discarding sabot ‘leaves the barrel at a 36degree 
angle on both.sides of the gun-target line for 
190 .meters. The tungsten penstrator (core) is 
spin-stabilized-and penetrates the target solely by 
kinetic energy. 

(cl The maximum effective range i8 1,709 ‘meters. 
This is based on the following factors: 

0 -Tracer burnout’.is 1,790 meters. it is difficult 
to accurately sense rounds beyond this range; 
.However, in iome environments, the ability.to 
observe and adjust rounds extends All beyond tracer 
burnout, since the impact of the rounds can be 
observed. 

o Beyond 2,299 meters, ths accuracy of the APDS-T 
decreases sharply. Thir require8 more rounds and 

.more time to hit and kill targets. 

As range increases, the APDS-T penetration 
decreases against BMP-1 and BMP-2, sspscially when 
these-vehicles have appliqus armor (additional armor 
layer). While lightly armored targets can be 
successfully engaged from the flank beyond 1,799. 
meters, the combined problw8 of sensing, bullet 
expenditure, and longer engagement times d-and that 
the BC make a careful estimate of the 8ituation 
before engaging targets. beyond 1,7@# meters. 



n$i9: Acaior-piercing, f~nrr~,~biliSid;.diicardfn 
sabot. with tracer i’ .The AP?SDS’~T 
1 igh,tly armored vehicleni 

Flf q peff&zr.&far 

(a)’ The’ APFSDS-T ks a, fix&%type, gh@r’h’ision piiaid 
round; it coneists of a sabot encapsulated proj&i:i.Ze 
crimeed to a steel cartiidge cas-e. Th@ ptiojectile, 
body consi‘8ks of a. depleted ur-•ni\wr pene&ato-r; 
screw.-on. fins with pressed-i+3 tracer pel:let$; tiolded, 
segmented, d,$scarding-tifpe hy’ion s&I@i~ .and pressed-o.n 
polyethylenti. npse cap;. ‘@i projediiile Cabot .arid ,. 
nose-cap, are bl-ack. with White oLt&a&$,. 

(bi Basic bperati.on d-f &is tiineti,c ene?g’y fCiUnd i-S 

the s-e as APDS-T (M-791) withy G.n. i;rWrease in \i’eLdc’&tyI 
to about 1,420 metets.pGF seconcl; Cater .bur.notit is” ,. 
beyond i .700 nWtq*c $kfs round ha& ifjcr&ased 
petietrjati-6n capabi-litieg as $qtl .ari f-racer burn .tini&i 
which- aii-or&-rencjagenecit.. of thirgets .;at i&k* rdncjks 
and wEth greatsti pate-nfial t? d&f& a &P-Z6 
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c-if 5 
M9iq TPDS-T. 

(4.) M910 T’atget practice discarding- sabot with tracer. 
The-TPDS-T (Figure- S) allows unitr to practice sabot 
engagements on limited distance ranges. Instead of the 
14,572-meter maximum range for the APDS-T, the maximum 
range is 6,400 meters. 

ia) The TPDS-T cartridge is a fixed-type, percussion 
/ primed round. It consists of an encapsulated 

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 sabot 
and nose cap are blu e 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 
iqni-tiOn dre the same as the APDS-T. 

(c) Tracer burnout is 2,880 meters. However, since 
the,rOund is used to replicate APDS-T, it should only 
be used out to 1,788 meters. 
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7.62MM AMMO 

c 

. 

AUTHORIZED ROUNDS 

NUMBER 
. AUTHORIZED: 

1400 &Owed, 800 cartridges ready, 
2200 total for IFV 

3400 stowed, 800 cartridges ready, 
4200 total for CFV 

4Tql 

M62 ORANGE 
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I'M 43-0001-27 

CABTBIBGB’, 7.620bM,- BAL&, M59. 

Type Classtflcation: 

Std - OTC!! 36841 
Perfomancc: 

Machine guns, 7.62-M. U60 and M219; Rifle 
7.62-M. Hl4. 

Desctfvtion: 

BALL.Cartrldge. The cartridge is identified 
byqafn bullet tip. 

Purpose: 

Chamber pressure --l--------r- 50,000 psi 
Vel&ty --cI-II-IIIL-IILIIIII 2750 fps, 

%Ze’ r0m 

' Shippfne~and Storage Data: . 
QuantItydIstance class/SC6 -- I.4S 
Storage code --rrrr-rrrrrrrrrr Class V 
DOT shipping class ----------I C 

The cartridge i-s intended for use against. -. 
DOT designatton -------------- 2-I. 

personnel and unamored~ta~ts. . ,,.:' -. Orawing nun&r ---------r---r- 7553702 

Tabulated Rata: 
. . 



IM 43-0001-27 

CARTRIDGB, 7.62-W. AI(MoR PIBRCING, M61 
‘_ 

lyp Classlficatlon: 

08s -MSR- 11756003 

&: 

kchlne 6uns. 7.62-M, KD, Klg kd 1410; 
Rifle, 7.62-W. IQ4. 

Descri.ption: 

AWR PIERCING Cartridge. The kartridgt 
Is %entlfled by l :black hrlltt t4pi-i: 

PUrPOSt: 

Used In rlflcs and mchlne guns a&ainst 
personnel and lightamred orunam~red, 
targets, co~rete shelters. and'sl~ilar bullct- 
resisting targets, 

~- 

Tabulated Data: 

Propellant: 
Type ---------------I------- IK 4475 
Yelght ---O-------------O--- 41 grain 

Projectile: 
Weight n-~~~-~-~-~---~~~~~~ 150.5 grain 

Perfonnmce: 

Shipping and Storaae Data: 
nuzzle 

Puantlty-distance class/SC6 -- 1.4s 
Storage code rwp-rrrrrrrlrrrrr Cl ass V 
DDT shipping class ----------- C 
DOT dekignation ~~~-~~~~~~~~~- SML m 

AWJNITIDN 
Drawing number .----I---------- 7553704 

References: : 

1n 9-1005-223-10 
TN 9-l 005-224-10 
TM 9.lfJO5-233-10 
TM 9-1005-247-12 
TH 9-1005-257-12 
TM 9r1005-263-14 
Tn 9-1005-298-12 
TH 9-1005-313-20 

; ;;3D$206 0 

11-l 



TM 43-0001-27 

CARTRIDGE, 7.620MM, TRACER, M62 

IGNITER COMPOSITION 

SUBIGNITER C6MPOSltl 

. 

,Ty# Clatt?tfcation: 

cQ( - HSR 11756003 

Propellant: 
TYpt ----------------------o UC 846 
Weight -----~---~~---~~~~-~-. 463 grain 

Projectile: 
Uefght --------------------- 142 grain 

Performance: 
,. 

Chamber pressure 
Veto&y 

“‘-‘-“-+-.mT s(i,oo($ ps+ 
--------------m----u 2750 fps, 

78 tt from 
muzzle 

ShfDDin@ and Storroc.Data:- 

Quantity-distance class/k --'124s 
Storage c&s ---------------- Class V 
DOT shipping class ---------- C 
DOT designation ---------,-, :smLL Af#S 

hlI#UTION 
-.Drawing number ------------- 10522ODD 

References: 2 

iM 9-1005-223-10 
TM 9-1905-224-10 
TM 9-1005-233-10 
TM 9-lQP5-243-12 
TM g-1005-247-12 
lx 9-1005-257-12 
TM 9.1605-262-14. L'.- 
TM 9-1005-295-12~~ 

.TM 9-1005-313-10 
TM 9-1300-206 
SB 700-20 

1.1. 

11-9 



\ TM 43-0001-27 

DDMWY CARTRIDGB, 7.62-lW. M63 

Type Clarsiflcatlon: 

Std- UTol36841 

USC: 

Machlnt~Guns, 7.62-W. M60, H219 and M240; Chamber pressure ---w--------- NA 
Rifle, 7.62*, M14. Velocity --w----------------. NA 

Descrlptloh: .- 

DJIUV CartrIdge. The cartrldge is identified 
by smongitudinal corrugations (flutings) on 
the cartridge case. In addltlon, there Is no 
primer, and-,no vent hole-,in the prlmr pocket. 

Purpose: 

This is a dummy cartridge used for practice 
In loading 7.62-W mapons for simulated firing 
to detect'flinching of ptsonnel duilng‘firing 
and for Inspecting and testlng the weapon 
mechanism, : 

Tabulated Data: 

t-J=-- 
JACKET 

Performance: 

Shipping and Storage Data: 

Quantity-distance class/SC6 -- NA 
Storage code w------------w--- NA 
DOT shipping class ----------- NA 
DOT designation -r------------ Non-explosive 

hawing number 
MUNITION 

--w------------ 7553706 

References: 

TM 9-1005-223-10’ 
T?4 9-1005-223.12P 
TM 9-1005-224-10 
TM 9-100s233-10 
TM 9-1005-243-12 
TM 9-1005-247-12 
TM 9-1005-257-12 
TM 9-1005-262i14 
TM 9-1005-298-12 
TH 9-1005?313-10 
TM 9-1300-206 
SB 700-20 

11-13 



TM 43-0001-27 

~ :  

CARTRIDGE; 7.62~MM, BALL,. M80 

li!Ba. i 

TY# Classlflcatfon: 

JACKET\ 

Std - KR 07798odi 

Propellant: 
TYPC ----t----------,----rr--rr yc ,846 
Height --------------------- 46 graln 

Projectile: 
Weight .--------------------- lk grain 

Nachfne 'Guns, 7,.62-K, KO, Kl9 and M240; 
Rifle, 7.62-K; M14. 

Descrlotfon: 

'BALL.C&trldge. This cartildge IS ldentffled 
by-lain bullet tip. 

Purpose: 

The purpose Is intended foi use agatnst 
personnel and unarmored targets, 

Tabulated Data: 

WMC --------------------- 13054122 
Ye1 ght ~--~-~-~---~-~--- -392 grain 
Length ------------------- 2.80 in& 

Tracer w-w -----r-r-------i MA. 
Primer ----~~-~~~~~----1~ percu**fon‘ 
Fuse ---------------------- NA 
Explosive: 

Type ---mT-w-w---www-m-s NA 
&fght ---w-----w--w----w NA 

Inccndlary : 
Type --w------w------w--- w 
Ye(ght ----w-w--w-w-w---w w 

Performance: 

Chamber pressure - ~~~-~----~-~--, qooa psi 
Veloc?ty +---------------------.2750 fps, 

78 ft from 
aurtle 

Shipping and Storage Data: 

Quantity-dfstancc class/W ---- 1.45 
Storage cpde ------------------ Class V 
DOT shipping class -------A---- 
DOT designation ------------- kuLLAfm 

AHNNITICN 
Drawlng nunber ----------------- lB52199B 

References:. 

Tn 9-1005-223-10 

TM 9-1005-224-10 TM 9-1005-233-10 ' .. : - 
TM 9.loos-243-12 
TM 9-1005-247-12 
TM 9.loos-:257-12 
TM g-1005-262-14 
TM 9-1005-298-12 
Tn 9-1005-313-10 
TM 9-1300-206 
SB 700-20 

11-17 
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IIC SO.62 INCHES > 

WARHEAD COlOa MU4MS 
UMBILICAL CONNECTOR 

ND COLOR SQUARES 

\ 
IDENTIfICAfION / 

FORWARD HANDLING RING ) CONTROL SURFACE AFMANDUNG RING 
----n 

FLIGHT MOTOR’ LINK 

BATTERy C/oNiROL SURFACE ACTUATOR 
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I r‘ I 

AUTHORIZED ROUtiD IDENTIFICATION 
. 

Grenade Launchers, Smoke 
Screening RR L8AlIA3 

See picture 
. . . 1 -*. 

-NUMBER 
AUTHORIZED: 

8 grenades ready, 8 stowed, 18 total for IFV 
8 grenades-ready, 8 stowed, 18 tota) for CFV 

4 

RUBBERCASE 

n 25’1 SH@KE GRENADE 
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2 PLACES 
lOWWE OIN 

5 -COMBAT ROLL 

PIN 

_ 

TOPVIEW 
EXTERIOR STOWAGE 
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SCREWDRIVEn 
S 
prrcllrr- I4 MY 

ENCH. WEAPON 

I. RIFLE 1.1 MY Yl6Al 

REAR VIEW OF TURRET SHIElkl AND PAlillAl VlEW’ 
OF TunnST INTERIOR 

TlkRET SHIELD 
STOWAGE ‘, 

MAP CASE 
(PAMPHLET SAO) ” 

SOnLSlQHT ADAPTER 

SMOKE OREMADE 

COMMON TOOL DA0 i.- 

STOWED IN DA0 
2 -DRAIN PLUO 
2 -PIPE PLUa 

DETECTOK UNIT M4J 
CHEMICAL AOENT 
AUTOMATIC ALAAM 

J 

Y- RIFLE -¶.W MM MIIAI 

nlFL& I.54 MM YISAI 

., ‘1 DECONTAMINATION 

1 
APPAAATUS ASC-Yll 

RIGHT INTERIOR STOWAGE 
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MAP CASE (PAYPHLET BAG) 

\&WI A+NaEilNOEi AN/W 

C$lllVEIl’S NlUHl VliWEd’ 

-“““-‘“- 
4 - SYOKE ORENAOE 

4 - INCENOIARV OREWADE 
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CFV EXTERIOR 

SMOKE GRENADE STOWAGE I 1 MATToCK 

0 I, 

STOWAGE 

CROWBAR. / 

WATER BARRIER 
RIGHT SlqE TRIPOD , MATTOCK HANDLE 

BIN (2) 7.82MM AMMO 
BOX (3) 

d I SPARE 
SMOKE GRENADE (8 

I 

TRACK 

1 SHOE 
SHOV 

SLEDGE HAMMER 

MI0 MA. TRIPOD 

CAMOUFLAGE II 
SUPPORT 

--. -.--_. . __. ~- 
WATER ‘BARRIER 

CAMOUFLAGE NFTING (2) LEFT SIDE TRIPOD % i’+-p, 1” 
“II 

I SYSTEM 
HULL - LEFT FRONT VIEW HULL - LEFT REAR VIEW . 

7.82MM AMMO 

CAMOUFLAGE 

HULL - RIGHT REAR VIEW 



CHEMICAL 

INTERIOR LEFT SPONSON 

M229 CHEMICAL “4) .,’ 
AGENT AUTO ALARM 

- _- 
A ,LARY UNIT 

IM-174AlPD 
BATTERY 

REFILL KIT 

FYC”P,l, / / MZSI RADIAC METER FIRE QUN TOOLS 
-..--_.--. _a-_.- I FIRST FYTIU~lllSHER @I I .un 

BooTs (5) I “IILmYI”- 
AGENT AUTO 

ALARM 
/ AID KIT . 

/ 

--.-./-.-..-.. 

t 

_‘/ i ‘. 
/- 

I I 
Ml6 RIFLE - ~_--_ _smma- ” AL, CHiCAL I TELESCOPE 

----r ’ GLOVES (5) TELEPHONE (PLATOON AND SOUAD 
(PLATOON LEADER3 ONLY) 

LEADER ONLY) 

SQUAD AREA A, LEFT REAq !idRNER _. SOWiD +A\c’LEFT REAR CORNER 
;. 



.lNTERlOR LEFT 
M229 

CHEMICAL AGENT 

CHE#l&~ENt 

PADLOCK (2) AUTO ALARM 
. . RI I AtIt04lPRC 

NlQHt VISION 
PAS-I, tv0-4, UAS-11 

STARLIGhT SCdPE 

2mM AMMO 

.PLAtOON EANLY 
WARlhNQ SY@tIY 

SPONSON - LEFT CENTER 

0 II 

SPONSON 

FORWARD 

FORWARD 

PLATOON LEADER STOWAGE 

DETECT.OR 

SGiJAD LEADER STOWAGE 



INTERIOR RIGHT SPONSON’ L ’ 

..‘$ 

FRAGMENT 
GRENADE r 

,BOX(9)’ 
M43 CHEMICAL,’ 

AGENT AUTO ALARM 
///. DETECTOR UNIT 

‘ 

1 

\ SURFACE TRIP 
ILLUMINATION 

SURFACE 
FLARE (6) 

SIGNAL (6) ,( 
TRIP FLARE (4) 

) ‘, ‘. 
:: ‘, ,: 

SQUAD AREA - RIGHT REAR CORki ‘- 

TOW MISSILE’ (1.6) i ,. 

,. ,’ 







M-3 TURRET INTERIOR 

s /SCREWDRIVER 

V&l MAP CASE 

25MM BORESIGHT 
ADAPTCR SAG 

/ - 
GUN TOOL SAG 

COMMANDER’S SlAl~Ohi 

‘TdOL CASE 

I HANDC/RANK 
LASER 

14 M J 

RANGEFINDER 
(ASSEMBLY RATCHET 

CASE 
WRENCH 

MIA1 
BINOCULAR 

CASE 

GUNNER’S STATION 
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” M-3 EXTERIOR 

Gi - 

REAR 

\ 

DMNADES MO7 (i1 

GRENADES Ml8 (4; 

ORENADES Ml4 (4) 

LEFT REAR STOWAGE ” RIGHT REAR STOWAGE 

:  1 
”  ..‘, ; .  ,  ‘, 

I . ,  .’ ”  
, ”  

,’ I  

,  , :  i. ,’ ‘. , ,  
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PADL()CK (2) 

,: “. r.i-.rii-. ------ IEAL mT 
ONITOR 

NIGtJt :SJQMV 
‘M43 CHiMlCAL 

--- - AGE ;NT AWQ ALARM 
iENT 

Pns-7 
Ir DETECTOR UNIT 

/ / .I ‘STARUGHB 

25MM iii&O - 
.BOX (3) 

,’ 
WATER 1 

TANKS ,(2) 

7.82MM AMMO / !I \R 

_ .___ --EN1 
BRENADE id\ 

SURFACE TRIP 

FORWARD ,SlGNAL 44) 
-GRENADE (4)’ 

;. _ .:. ,,’ ‘>, ,, TRIP FLARE ,(4) 

SPONSON - LEFT CENTER SGUAD AREA - .RIGHT ,RE#XR CO’RNER 



MISC. 

,: 
/ 

COMMON TOOLS 

STOWAG 

/ 
HAND OILER 

POWER UNIT COMPARTMENT 

E i 
PB-12528.O-Army-Knox-Jsn 89.2M 

\ 
MB0 MACHINE GUN MlSAl RtFLE 

INTERIOR TURRET SHIELD 
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