B 9-2300-419-10

TECHNICAL BULLETIN

FILTER FACTS FOR TANK COMBAT:
FULL-TRACKED, M60, M60A1, M48A3
AND
COMBAT ENGINEERS VEHICLE:
FULL-TRACKED, M728

HEADQUARTERS, DEPARTMENT OF THE ARMY

05 OCTOBER 1973



TB 9-2300-419-10

HEADQUARTERS
DEPARTMENT OF THE ARMY
WasHINGTON, DC, 5 October 1973

TB 9-2300-419-10, is published for the use of all concerned.



l FOR YOUR

BLOWING ARMOR DIESHS. ..

SANDS TMAEKRE AF M60/MGOAT,
SHORT-TIMER O _
YOUR ENGINE, MABAS, M728

USE THESE WEAPONS AGAINST AIR POLLUTION
FILTERS BREATHERS SCREENS

YR

The filters, screens and breathers on your tank vehicles can’t do it all alone.
They need maintenance follow-through. from you.

So here’s a handy, by-the-numbers guide to help you take care of the air, fuel

and oil filters on these vehicles. ecks and services are done by the crew unless

okGanizatad el AR oS

Mt nt CNAMEG yoke sure the covers for the dir intoke
on I‘/ sareens — both left and right — are instolled ond

the passogeways open.

Reason: Dirt and debris can get into
the air intake system if the covers are off.
It takes less than half a pound of dirt to
completely ruin a tank engine.
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Ground-hopping is one of the biggest causes of dirt in the engine. Since the en-
gine is without air cleaners to filter the air during ground-hopping, you should do
ittle of it as possible and even that little in as dust-free an area as you can find.
t takes 15 minutes of ground-hopping in a dusty area to draw that half
of dirt into the engine.

&) BREATHING WITHOUT A
U\ FILTER 1S BAD NEWS/

Ny,




2. Gaskets seated right? Air intake openings
must be set to draw air from crew compartment
except in cold weather. Doing it this way you have
a settling chamber that lets the air cleaners run
about 50 times longer before clogging up. Clean
any leaves or dirt from around the intake screen.

3. if any of the 4 hoses (2 air deaner-to-air
intake; 2 air- cleaner-to-turbosupercharger) is cut,
tom or deteriorated, replace it. If you're not sure,
have your mechanic check it out.

1'D LIKE
T' CALL THIS
INTAKE. HOSE
T' YOUR.

ATTENTION...

7. Screw out lower dust inspection plug, shine
light into hole and check for dust or water. (If there
is none, skip next step.)

UPPER |
INSPECTION |
PLUG

6. Remove drain plug and check for moisture.
(Note: On this and the next 2 plugs be careful not
to sirip the threads, ond lightly lube threads with
GAA before putting plug back.)




8. Toke out upper inspection plug. Put o com-
pressed air hose info this hole to blow dust/mois-
ture out thru lower hole. (Note: The filter must be

in place when you do this.)

9. With the engine
running, check for air
leaks a? elbow and air
intake flange.

10. With your hand over blower outlet, feel if
there is an air blast. If motors ore not operating,
check the electrical connections. Tell your company
mechanic if you can’t locate the trouble, or if the
connedtions are tight and there is still no air.

11. Air cleanedoor gasket makes tight seal?
Replace if needed.

I
DON'T
FEEL

ANYTHING/

BETTER CALL
MECHANIC,

CONNECTOR'S
! TIGHT? &




12. Take out filter assembly element and make
sure both the dacron filter port and the rubber seal
surface are dean ond in good shape. Reploce if
damaged. Order a new one as Element, oir deaner
fitter, FSN.2940-678-470]. Before taking out the
baffles, examine the element carefully for smell
holes. With the baffles out, hold the element by the
gusket end and shake out the dust. Remove the -
remaining dust either with a low-pressure air hose
or by washing. Warm or cold water con be used,
either alone of mixed with a non-sudsing deter-
gent. Be sure element is completely dry before
reassembling. Never stoam dean the element.
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13. Filter compartment gasket (FSN 2940-41%1- |.
| 2060) loose if needed..

Breather vent — Remove, dean and inspect the
breather on your traversing gear box quarterly. It is
FSN 4730-591-3405. See your LO for the way fo
do this.




GENERATOR AIR INTAKE
Check your generator blower every
time you start your engine.

THIS UNIT PASSES!
NOW SHUT IT OFF/!

1. Holdnpmofdothorp«wmhontofmemrmiukesueen i the
material Is not sucked ogoinst the sareen, stop the engine and call your me-
chanic. That way you'll save your genermor from overheating and buming out

2. K the medwmc sbwld forget to reconnect
the flexible connedior of the generator duct affer CHECK
a power pack has been replntod, the blower motor FLEXIBLE
could be running, drawing in dirt and dust even : CONNECTOR
though there’d be no sudtion on the air intake : >
screen. The blower would overheat and fail, and
the generator would bum up, 100. So, even in that
cuse, the foct that there was no suction ot the
generaior air-imtake sareen would tell you some-
thing was wrong . . . so, cull the mechanic and
save your generafor.

>
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Clean the 4 oil cooler radiators and
screens as often as you need to. In dusty
conditions this may be weekly or even
daily if you are operating where there
are tall weeds with lots of seed pods.
_Ouanecly (Q) servige cleaning is just

not often enough to hack it.

7 (F3ror



Use steam or water under pressure it_says on 2213 of

9:2350-215-20 (Feb 65) making sure no water or crud gets in the oil cooler open-
ings. Better yet, use oil cleaning tool, FSN 2815-494-8257.

oiL
CLEANING

ToOL W
FSN 2815-494-8257
oy

Remember, these coolers take care of all the heat from the transmission and
half of the heat from the engine so they need plenty of tender lovin’ care.
Here’s how to give ’em the TLC they need:

1. Take off the radiator (cooler) screen by un- |
screwing the 4 cap screws and dean it with a paint
brush and drycleaning solvent, or soapy water.
{Note: If you let the screen get clogged, then dust

2. To dean the radiator (cooler) fins take out
he access plates — one behind each cooler — in
the cooling shroud. Using steam or high pressure
| water, hose down the cooler from the engine side.
The best time to do this is when you have the

<! _power pock out for the quarterly PM services,

UNSCREW CAP SCREWS

If you’re doing it with the pack in place, you need to take off the engine com-

partment floor plate and run the front roadwheels up on 2 ramp. This will raise

the front end and let the water from the washing drain out the floor plate hole.

IT WOULDA
BEEN EASIER i /
TO TAKE. THE _
PACK OUT
FIRST!




PROPER
SERVICING OF
DIESEL FILTERS
IS IMPORTANT
BECAUSE WATER
AND DIESEL RUEL
FORM ESPECIALLY

CORROSIVE
SUBSTANCES !

In addition to the primary fuel filter, your AVDS 1790
engine will have either a 2-element secondary fuel filter
or the newer 3-clement fuel/water separator filter. It will
also have a manifold heater fuel filter and a fuel injector
pump filter.

Daily draining of fuel filters can prevent fuel system
damage. (If you drain before operation, all the droplets
of water will have a chance to settle out of the fuel, but if
you drain right after operation some of the water will still
be suspended in the fuel.)

USE VALVES ON
LATE MODELS

1. Primory Fuel Filter — Drain deily, drawing the water and dirt into o
container until the fuel runs dean. Use the drain cack on early models and
: spnng -loaded valve on Im modals lww hos.nat

i j ile filker deaning and recssemble brass disk
with @ new gasket. After the mthal issue brass disk element becomes damaged, it's replaced
wnh the disposable element that comes in filter parts kit, FSN 2815-808-2407.

Fuel/Water Separator Filters — |
2. Secondary Fuel | Drain daily thry the drain tubg,_Replace
— Service like pri- | 2quter elements quarterly (Q-service)
Hm:“,ﬁ,,:m or 750 miles. Parts kit is FSN 2910-801- |
FSN 2910-967-9870. . . . | 1152. Replace center element onnually
. . FSN 2815-808-2421 . . . organize-
W service,




When all clements of the fuel/ water
separator have been removed for re-
placement, remove fuel line and clean
the inside of the filter housing with dry-
cleaning solvent or mineral spirits paint
thinner and a brush. If any sludge or
gum has accumulated, scrape it off.

3. Manifold heater fuel filter — ;
erly. Clean bowl, element and spring with mineral
spirits paint thinner or drydeaning solvent. Blow
dirt out of element with compressed air. Replace
element if domoged.

Flement is FSN 2910-203-3322. if a new ele-
ment is used or the old element is decned and
q replaced, you'll need o new preformed packing,
| FSN 5330-265-1089. The gasket is issued with a
{ new element and has no FSN of its own. So, if you
{ re-use an old element, save its gasket.

IF YOU'RE
GOING TO
RE-USE YOUR
OLD ELEMENT
SAYE THE
GASKET—
THERE'S NO

= PACKING

IT,
4. Fuel primer filter — If you have an M48A3

wio7
have a filter on the fue| primer line that will
| identicl with the manifold heater fuel filter. Serv-
1 ice it the same way. This applies only to the M48A3,
The other vehicles don't have this extra filter.

10



S. Fuel tank stroiners — Metal screen siroin-
ors, FSN 2910-886-5854, in left ond right fuel tank

filler necks. Remove and dean ot each Q-service,

1. Main oil filter — Wash in drydeaning sol-
vent or mineral spirits paint thinner. Dry metal
sareens (elements) with low-pressure compressed
gicatthe Q-service. Individual metal screens can be
ordered as FSN 2940-939-7123. You n
between each metal screen. FSN 534

gefs you one.

2. Auxiliary oil filter — When you take this e COTTER & A\I
apart for replacing the element and cleen-up of % PIN A Nt
the other parts be real coreful because the spring ® = .

is up tight and the bushing will shoot out when
you pull the cotter pin.

aquaderly, FSN 2940-884-4801 gets you the parts
kit for the job.

TRANSMISSION OiL FILTERS

I
1. Main oil filter — Remove and ceon quar-
METAL
REUSABLE | Mesi | terly. You may have the metal mesh type FSN 4330-
REPLACEMENT Bl ywor | 770-7862 issved with the vehicle or the new re-

TYPE £sN 25320, | Usable replacement filter FSN 2520-761-1983. Only
FSN 4330- 761-1983 | the new fype can now be ordered for the (D 850-
770-7862 series ransmissions.

d

2. Side Oil Screen — (lean and inspedt this

spedt V2 |
whenever the power pack is removed and the frans-
mission drained. if you need a new one ask for
FSN 2520-679-4499. This includes most of the i :
necessary gaskets, but not gasket FSN 2520-102- B

3451 of which you'll need 2.
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1. Some M60A1 tanks have a filter on the vent
line that runs from the top of the transmission to
the engina exhaust. This was designed to keep
exhaust carbon from getting into the tronsmission
oil.

However, if the filter gets plugged up it causes
back pressure on the transmission. If it is giving you
any trouble, replace the line and filter with ordinary
vent line without filter. Bulk vent line is FSN 4710-
200-0277. .

The filter is neither required nor stocked in the
supply system. if it is doing good work for you . . .
Fine! If not, replace it with ordinary vent line.

FINAL DRIVE BREATHERS

If you need a new one, it's FSN 4820-537-893 1.

HYDRAULIC POWRR PACK

1. Filter — Reservoir oil filter assembly, FSN | 2. Strainer — You dean the metal mesh hy-
2520-566-3841, is cleaned when the power pack | draulic power pack strainer, FSN 2590-566-3816,
is disassembied for repair or overhaul by your | when it needs it.
support unit.

"DID YOu CHECK Y-

THE POWER PACK /i IT_NEEDS

CLEANING
NOwW !

Do \SND 1}
.3 RESERVOIR OlL

FILTER?




(BULLDOZER KIT?

.Y I your M60/M60AT tank is equipped with
‘the M9 bulldozer kit, (or your M48A3 tank has the
M48A3 bulldozer kit) it means one more thing to
check. On the M60/M60AY tank with M9 bulldozer,
there is a filter, FSN 2590-806-1127, in the reser-
voir. The M4B8A3 tank with M8A3 bulldozer hes a
screen assembly, FSN 2590-656-3615, insteod of
o filter. Whether you have a filter or a screen it is
deaned annually or whenever the hydraulic fluid

reservoir is drained.

FSN 2590-656-3615 |
SCREEN ASSY ...

M728 COMBAT ENGINEER VEHICLE

If you've got an M728, everything you've read so far applies, plus you hav
these extra goodies . . . :

|
m /m 1. lng“iﬁmlnr manifald filter — (J\l_!!lgg “Iis

Eq
disposable filter annually. FSN 1650-554-7430 gets
you a new one. Sea.tofe 14.in 10 9:2330:222:13
a 8 fig 2-322), in TM 9-2350-222-20.

2. Hydraulic reservoir breather — There's
nothing in your TM 9-2350-222-20 cbout this
breather and no service interval is listed anywhere.
However, the breather shouid be deaned annuaiiy
or coordinated with the seasonal reservoir oil

change. See note 15 in 10 9-2350-222-12 {June jmmme

he reservoir,

3. Hydraulic line filters — These are 2 dispos-
able filters, one for forward hydraulic lines and
one for rear hydraulic lines. You check the red in-
dicator at top of each filter daily. (If the indicators
are up, reset. Operate the system and if the indico-
tor won't go down, service the filter.) At time of
onnual hydraulic reservoir drain, replace the filters.
1 You'll need parts kit, filter efement, FSN 2590-229-
5723 {P/N 5703567), : -

CHECK THE
INDICATORS DAILY!

NG=c

INDICATOR

o
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MG0AL1 tanks, M728 CEV's and bridge
launchers now coming off the assembly
line have a different air cleaner.

40-070-1112
is built in one piece, comes out through
the top instead of the side, and is bigger
than the present. side-loader air cleaner.

WY e

With the bigger filter, the blower

P

MOlor (ia¢ same Oae you llIVe nuw;

T

sometimes hits the top inside edge of the
cleaner housing and the top of the fender
support when removing it for replace-

ment.

CHECK
HOUSING
roR

CLEARANCE |

If this happens, get your happy hull
mechanic to cut the support and bracket
and relocate the bolt like this:

EXISTING
SCREW HOLE
fa——8.25 ——-——1 pd

—
— 3 \
NEW SCREW
SUPPORT HOLE  BRACKET

You service the new element like the
present filter . . . either by blowing out the
dust with compressed air or by washing
the element in water.




CE ~L __AND
. S\ £ weer
e A - ‘eMm CLEAN/
N (
Rt
B tf’zf( 7 7%

- P s
1. Stop tha engine (otherwise a lot of dust will get sucked in).

N

2. Open the filter
access door by

! 4. Clean out i
;‘:‘:ﬁ out the the air cleaner Jf]
$ .. box with a /
damp
cloth but
- keep dust out _
Sy ) of tt!e outlet R
casting. Never use compressed air, here!
... lift the door
and gently rest
it on the - ¢ Now you're ready to service the filter
| g} fendor. J ] element. ;
If the filter is just dusty, blow it out
with compressed air. That's the best way.
> Move your air jet up and down against
3. Gently move the inside (clean air side) of the element.
the dust filter e Slowly play the jet back and forth across
:I::";:::lt'%f =04 the pleats until no more dust comes out.
the air \ m Fre N Never use more than 100 PSI. Keep the
cleaner box T w1 nozzle at least an inch away from the
(forward) and .. . S . filter.

In washing with water you first shake
or blow out most of the dust and then

-...then lift it use 2 ounces of non-sudsing detergent for

out, Seing L h gallon of wat

carful 4 sk fivio aaia ‘ eact gaion of water.

not to knock Torrme v s Dissolve detergent in a small amount
any dustput // 1’] of cool water, then add water warmed to

of the

70°-140°F. (The warmer the solution the
better it cleans.)

T TTRRIRRTATRN s o
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Soak the dust filter element in this
solution for 15-20 minutes then :gendy
shake it in she solution 2-3 minutes.

I saip

SHAKE THE
FILTER!

Rinse the element with clean running
water directed on the clean air side. (If
you use & hose keep the pressure at 40
PSI or below $0’s not to rupture the filter
material.)

The element must be completely rinsed
and then thoroughly dried before further
use., (Not over 180°F temperature if
circulating air is used.)

Soap and water is OK if you can't get
detergent but the results won’t be as
good.

In an emergency, you can give the dust

filter a partial cleaning by gently tapping

it with the palm of the hand. (The key
word is gently.) You don’t bang the filter
against some solid object and you don’t
tap it on the gasket end. £

Course, iike you aiready know, you
never, but NEVER, clean the filter in
gasoline or other solvents.

Inspect the filter for damage after

cleaning. (A light placed inside the ele-

ment can help you see if the filter is
ruptured.)

Replace the element if you see any
holes or rupturés. You also replace it if
the double lip seal is loose or damaged
because you get rapid engine wear if
there’s any leakage past this seal.

DOUBLE LIP SEAL LOOSE?

16

Seals can be damaged if stored or
transported with the seal down or if ele-
ments are stacked end to end.

When you install or remove the ele-
ment, the seal can be damaged if it is
rubbed against the door seal.

To keep this from happening during
installation you lower the element to the
bottom of the housing before sliding it
toward the door seal, where it must be
positioned so the locking arms on the air
cleaner door will engage with the filter
element pins.

Likewise, when you remove the ele-
ment, you firse slide it back so the ele-
ment seal and the door seal are no longer
in contact.
the air filter element quat-

& terly or every 750 miles of tank operation.

Do it sooner if you notice loss of engine

[ service THosE
U FILTERS, NOW/



or Change ‘Em...! @ @&
Protect Your Equipment



By Order of the Secretary of the Army:

CREIGHTON W. ABRAMS
General, United States Army
Official: Chief of Staff
VERNE L. BOWERS
Major General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-37, Op-
erator maintenance requirements for Tank Combat Full Track,

90MM, M48A3, 105 MM, M60, M60A1 and Combat Engineer Full
Track M728.

PIN: 010938-000



TEAR ALONG PERFORATED 1IN

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONE WITH PUBLICATION

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN..JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEARIT OUT, FOLD IT
AND DROP IT IN THE MAIL, DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

S micl PR PO WHERETS Y IN THIS SPACE, TELL WHAT IS WRONG
"% | &= | AND WHAT SHOULD BE DONE ABOUTT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA 1FORM 2028_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR

JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
_ . Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

YEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fiuid Ounces
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
59(°F - 32) =°C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet .......... ... Meters.....................oL 0.305 <
Yards........oooviniiiiinininnn, Meters......................... 0914 =
Miles...........c.oiiiiinat. Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 - i
SquareFeet ..................... SquareMeters................. 0093 - “
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cublc Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 —-
FluidQunees .................... Milliliters...................... 29.573 -
MS o Liters. ..o, 0.473
arts. ... Liters.. ..ot 0.946 o -
w—-allons............. ...l Liters......cooooveiiiiiiit. 3.785 .
Ounces .............cooviininna.. Grams.........coooiieiiinnnnn.. 28.349
Pounds......................... Kilograms ..................... 0.454 o
Short Tons....................... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
Milesper Hour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters.........c..oooiiiii. Feet ...... ... ..., 3.280 © j’
Meters..............ooiiiiL L Yards .......ooiviiiiiiiiia.... 1.094 :
Kilometers ...................... Miles ...t 0.621 i
Square Centimeters ............. Square Inches ................. 0.155 “ ~
Square Meters................... Square Feet.................... 10.764
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles........... RN 0.386 -
Square Hectometers............. ACTes ... ..oiiiiiii 2471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... CubicYards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters.......................... Pints............co.o.oil 2.113 .
Liters........o.oooiiiiiits. Quarts.........ooivniiiinnn, 1.057 “w N —
- £ T Gallons ........................ 0.264 ]
B 21T Ounces ..........covevnvnnnnn.. 0.035 v ]
LOETAMS - .eeevvnennnannne.. Pounds oo.ieiiiiiiinin... 2.205 s __= z
“~Metric TonS. ..........cooeunnn.n Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet ................... 0.738 W
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles perGallon............... 2.354
>meters per Hour............. Milesper Hour................. 0.621
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