Group 13 Cooling System

This group contains information on the automotive
engine c¢ooling system from £he engine water pump
to the radiator and return. It also includes the
transmission oil cooler lines and fittings, fan

blade and fan drive belts.

As applicable
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«..Ffan Drive Bel+ts
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.Radiator and Mounting
...Radiator Hoses
...Thermostat and Housing

...Transmission 0il Hoses and Fittings
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GROUP 13

CCOLDG SYSTEM

13-1. DESCRIPTION

a. General (g, 13-1). The ccach incorporates
a lquid cooling system to maintain engine and
transmission temperatures within efficient operat-
ing rarges, The gystem consists of a radiator with
an integral automatic trangmission oil cooler
located in the bottom tank, eoolant pump, hoses, fan,
thermostat, and a system of jackets and passages
in the engine.

The cooling system is pressurized to 7psi (classi-
#ied as a partal pressure system); the pressureis
controlled by the radiator cap. In the partial
pressurs system, pressure does not become a
factor undl coolant temperaturs buildy up to
approximately 177 to 184 degrees F and the
engine-mounted thermostat begins routing the cool-
ant to the raciator,

An engine-driven dual set of V-belts turns the
¢oolant pump and the six-blade fan. The centri-
fugal type cooclant pump circulatas coolant from
the radiator to the engine cylinder blccks comsa-
pletely around each cylinder bore, out e top of
the cylinder block into the cylinder heads, around
the aexbaust valve ports, imto special passages to
the thermoswmt housing, for recirculstion through
the engine or remmrn to the radiator. Ccoling of
the engine parts is accomplished by keepizg the
c¢oolant cireulating and in contact with the metal
suriaces t0 be cooled. The pump draws the ¢ool-
ant {rom the bottom of the radlaror, forces it
through the engine jackets and prassages, and
ejects it imto the upper hose to the top cf the
radlator. The coolant passes down through sets
of tubes and fins in the radiatorandis recirculated
through the engire by the action of the pump. A
{an draws air over the outside of thefins and tubes
in the radiator, thus cooling the liquid as it lows
downward, The Hquid 13 pumpedthrough the radia-
tor from the top down. The reason for this direc-
Hon of flow i3 that thermosiphon zcHon aids the
pump to circulate the coolanmt. Asg it is heated in
the jackets of the engine, the coolant sxrands,
Decomes lighter, and flows upward to the top of
the radiator. As it is cooled in the radiator tubes,
the coolant contracts, becomes heavier, and sinks
t0 the radiator bottom. This desirable thermo-
siphen action cammot take place I the level of the
coolant is permitied to become exressively low.

3/13 -

Three drains are provided for draining the cooling
systam, cne in the radiator and one at each side
of the cylinder block near the exhaust manifold
outlet, All three rmust be open to drain the
gystem completely.

Thig group provides service instructions for the
cooling system, for information onrelated systems
such as Transmission {Growp 16) or Engine (Group
15), reter to the applicabls group. For information
on part numbers and procurement of replacement
parts, refer to Group 13 in 2300R Parts Catalog.

b. Water Pump. The water pump is located on
the aft end of the engine, and receives coolant from
the lower radiator tank and forses it through the
engine water jackst and out into the upper radiator
tfank, The water pump is a centrifugaltype and has
an eight blade {mpeller, the rotation of which
forces the coolant t0 flow, The pump and fan avTe
rotated by a diml set of V-belts which are driven
by a pulley at the end of the engine crankshaft.
The water pump is equipped with a "zer¥" type
lubrication fitting.

¢. Radiator and Transmission Qil Ccoler As-
sembly (tig. 13-2). The radiator and transmission
0ii cocler agsembly incorporates integral top and
bottom tanks. The top tank containg a coolant
inlet tube and a2 filler neck with a pressure cap.
The coolant inlet tube is connected to the top
iitdpg of the angine water pump by a hose. An
overilow hose connects io the upper cap area in
the filler neck. Tae lower tank incorporates a
coolant outlet tube which connects the base of the
radiator to the lower fitting of the engine block
water jacket. The gix-plate transmission oil
cocler #its into the base of the radiator botiom
tank, The radiator coolant keeps the farsmigsion
oil temperatures below 225 degrees ¥ during nor=
mal operations. Inlet and outlet hoses route the
transmission ¢il from the transmission to the
cooler and return. )

The rzciator upper tank collec?s incoming coolant
and diswibutes it across the itop of the tubular
radiztor cores, which consist of oumerous verti-
¢al coolant tubes surrounded by horizontal air
fins. Tue coolant tobes contzin narrow passages
and are made of thin metal. The ccre divides the
coolant into very thin columns or ribbons, thus
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expoging a large radiating surface to the volume ot
Uqud o be cocled. A deaeration system in the
upper tank funciions to digtribute the coolant to
the coolant tubes and to assist in preveodng ccol-
ant {rom heing thrown cut of the radiator.

The lower tank collects coolant flowing from the
core and discharges it through the radiator outlet
into 2 hose which comnects to the engine inlet. A
drain cock is ingstalled atf the base of the radiator
logwer tank,

4., Fan and Shroud. The engine-driven fan
¢irculates a large volume of air aft through the
racdiator core, To provide maximum cooling, a
shroud is installed around and behind the fan,
directing the air flow 0 pass evenly through all
areas of the radiator core.

e. Pregsure Radiator Cap. The cooling sysiem
uses a 7 psi radiater cap ingtzlled onthe top of the
filler neck. The cap-pressure-valve haad seats
below the outlet hole in the £llar neck for the
overflow drzin. This prevents the coclant from
overflowing out the drain tube due to surging
caused by cocach movement.

The pressure c¢ap functons to prevent overflow
logs of coolant during all normal operations.
The cap allows 7 {(+1, minous 1/2) psi pressure
to tuild up in the cooling system, thus further
raising the boiling point of the anti-freeze and
summer coclant prescribed for the ccach; thereby
the engine is permitted to operate at higher
temperatures without coclant overflow from boil-
ing, The cap copfaing two spring-loaded valves,
normally closed, tu seal the system. The larger
valve is the pressure vaime zand the smaller
valve i3 the vacuum valve., The pressure walve
acts to relieve pressure within the system. The
vacuum valve cpens only when the pressure within
the coolinrg system drops below the outside air
pressure as the engine ¢ools off. Higher outside
presgure then forces the vacuvum valve to open,
allowing air to enter the system by way of the
overilow hose.

1. Coolant. The coach engine/transmission-
oil cooling system lquid capacity is 25 quarts.
The anti-freeze and summer coolant used in the
cooling system is the "year round” type, 50 per=-
cent ethylene-glycol based compound mixed with
30 percent water. This coolant mixture prevents
interpal rust and corrosion, and provides antie
ireeze protecton to a minus 34 degre=s F. The
summer coolant functon of the liquid is to act
in conjunction with the 7 psi radiator pressure
cap to raise the boiling-point to 3 higher tempera-

/T3
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ture., This minimizes the chance of boil-over,
¢coolant logs and engine overheat cdue to severs
heat driving conditions, such as extensive idiing
during traific smarls in hot weather, etc.

The prescribed coolam mixturs must be
maintained in the cocling system at all
tHmes and drained and replaced each
year, This will reduce the chapncs of
engine and fTansmigsion damage due to
overheat and ensure tthe heater core,
located in the heater-ccoler unit under
the dash panel, will nct rupture due to
freezing of its liquid contents when the
automotive air condltioner is operated.

g€. Thermostat. The thermostat is insgtalled
below the engine outlet adapter, to prevent engine
over-cooling in cold weather and to ensure rapid
engine warmup. The thermostat regulaies éngine
temperature by automatically coxtrolling the a-
mcunt of engine coolant flowing from the engine
bleck through the radiator core. The thermostat
is.a heat-operated unit with an integral valve that
controls coolant flow between the engine water
jacket and the radiator. When the engine i3 cold,
the thermostat valve is closed, and the ccolant
recirculates through the engine water jacket with-
out entering the radiaicr. As the engine and
¢oolant warm to 177 to 184 degrees T, the valve
opens and the coolant begins to flow through the
radiator, whers it i cooled.

A. Temperature Sensing. System. The tem-
perature gensor for the engine cooling system
consists of & 12-volt ,.DC temperature sender,
located to protrude into the engine water jacket
just ahove the water pump, and is electirically
connected to a gauge on the ccach dash pansl.
The sender varies electrical current flow in
proportion to water temperaturs to move the
gauge indicator needle. The gauge is a dial-
type instrument with markings to indicate tems-
peratures ranging from 120 to 300 degress F,.

13-2. TROQUBLESEOCTING

Instructions for troubleshooting the engine cooling
gystem are contzined in table 13-1. Prior to
troubleshooting, 2 preliminary visual ingpecHon

* to agsist in locating the problem should be made

as outlined in paragraph 13«3,
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Table 13-1.

Troubleshooting Engine Cooling System

Malfunction (symptom;)

Probable causes

Corrective action (remedies)

‘Engine overheats

Excessive coolant overflow

External eoolant lezkage

External ofl lezkage in transmission
ofl cocler system )

Slow engine warm-up

Coolant pump noisy

Coolant level too low
Radiator pressure cap
malfunctioning

Belts on water pump/fan
slipping

Thermostat defective
Filler neck cap seat

corroded

Radiator hose collapsed
( 2 defective bottom hose
could collapse at high
engine speed)

Coolant pump impeller
defective

Pressure cap defective
Pressure cap missing

Hoses or clamps loose

Coolant pump gasket
defective

End fittings loose or
defective

Hose defective

Thermostat defective

Impeller bearing lacks
lubricant

Replenish coolant

Pressure test cap; refer to
paragraph 13-5h; replace if
defective .

Tighten each belt to 100 pounds
tension; refer to paragrph
13-5d

Replace; refer to paragraphs
13-3j and 13-3k

Clean, replenish coolant, then
replace cap

Replace; refer to paragraphs
13-3b and 13-¢

Replace pump; refer to para-
graphs 13-3] and 13-3m

Replenish coolant and replace
cap

Replenish coolant and install
replacement cap

‘Tighten loose clamps; replace

if defective; refer to para-
graphs 13-3b and 13-3¢

Replace; refer to paragraphs
13-31 and 13-3m

Tighten loose fittings; replace
hose assembly if defective

Replace; refer to paragraphs
13-3b and 13-3¢

Install serviceable thermostat;
refer to paragraphs 13-3j
and 13-3k =

Lubricate pump with water
pump grease

13-6
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13-3. REMOVAL/INSTALLATION

a. General. Step=byestep instructions {for re-

placement of the cocling system components are *

provided in this section. Replacement parts
should be procured from those Iisted in the
2900R Parts Catalog.

b. Radiator Bose Removzl (fig. 13-2),

(1) Loosen mounting and adfustment bolts
on power staering pump and move, as Tequired,
{or work clearance.

(2) Crpen radiator drain cock,

(3) While radiator is draining, locsen upper
hose clamyps.

(4) Loosen lower hose clamps.

(5) When engine coolarnt has drained sutfi-
ciently, remove upper and lower hose agsemblies,

¢. Radiator Hose Installation (fig, 13-2).

(1) Position clamp on each end of hose,

(2) Install upper and lower hoses, then
tighten clamps on each end.

(3} Fill system with coolant.

{4) Reposition power steering pump to nor=
mal mount pesiton.

NOTE

Adjust - the power steering belt using
1/2-inch socket in the square hole at
the top of the mount bracket, Press
in toward the engine to obtain 70 pounds
tension. Tighten bolt in slotted hole
and pivot bolt.

(5) Operate engine and check for leaks;
Teler to paragraph 13-4b.

d. Transmission 0Oil Cooler Hose Removal

(fig. 13-1).

(1) Drain enginre transmission; refer to
Group 18.

(2) Remove muts from hose clamps,

(3} Place suitable drain container
coolant hoses at transmission.

under

/3.
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Model 2500R

(4) Disconnect hose ends from transmise
sion; remove heses.

e, Transmission Oll Cooler Ho tallation
., 13-1).

(1) Pogition hose, attaching clamps onhoses
at mounting points shown in figurs,

(2) Install one hose so that $Q degree end
fiting is at oil cooler left-hand outlet and 45
degree end fithHng is at transmission rear inlet.

(3) Install cther hose with 90 degree fit-
ting at cooler right-hand outlet and 45 degree
fitdng at transmigsion {front inlet.

(4) Attach hoses to coach frame with pre-
vicusly installed clamps at points shown in the

figure. Torque attaching nuts 46 to 52 INCH-
pounds,

(5) Fil transmission; refer to Group 16.

{8) Operate engine and check for cil leaks;
refer to paragragh 13-3g.

. Fan Belt Removal (fiz. 13-1).

{1) Loosen bolt in slotted hole of fan belt
idler arm, then loosen pivet bolt.

(2) Retract idler arm pulley to clear fan
belts.

(3) Detach belts from fan pulley and crank~
shait pulley, then remove belts by passing them
over fan blades.

(4) B necessary, clean pulley groovaes of
any dirt, oil, or other contamination.

g. Fan Belt Installation (fig. 13-1).

(1) Imstall new matched set of belts over fan

* blades, then seat in grooves of ¢rankshaft and fan

pulleys.

(2) Extend idler arm to geat belts in pulley
gTooves.

(3) Insert a 1/2-inch socket drive in square
hole of idler arm, then press idler arm toward
engine center to tighren belts {o 100 foot-pounds
tension.  Torque lock-bolt idler arm slotted
hole to 100 foot-pounds.

(4) Tighten pivet bolt.

13-7
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h. Radiator and Tranc.uission Qil Cooler Ase

semblv Ramoval (fig. 13-2).

{1} Open rear and right engineaccess doors;
then open radiator drain cock.

(2) Remove attaching bolts and nuts, then
remove radiator grill; note posifion and number
of removed shim washers.

(3) Remove two bolts and nuts then radia-
tor skirt. :

(4) Remove power steering reservoir; refer
to Group 7.

{5) Remove coolant and transmissjon oil
. hoses from radiator according tc paragraphs
13-3b and 13-34.

(6) Remove second support-link mount from
each side of deflector,

(7) Remove mount from bottom of each side

of deflector,

(8) Move radiator outward and down, then
twist it to clear opening in rear of vehicle; remove
radiator,

(8) ¥ shroud is to be rexdoved, remove six
serews, nuts, and washers from three support
brackets, then remove ghroud.

(10) ¥ air deflector is to be removed, remove
remaining eight cap screws, washers, and nuts
zlong each side of radiator, then remove deflector.

(11) ¥ radiator guard is to be removed,
remove four screws irom brackets, then remove

guard.

i. Radiator and Transmission Ofl Cooler As-

sembly Installation (fig. 13~2).

(1) ‘B radiator guard was removed, install
it with four screws in brackets.

(2) ¥ air deflector was removed, install it
with eight cap screws, washers, and muts, Leave
two top right holes open. Torgue screws 25 to 27
foot-pounds. . : .

(3) ¥ shroud was removed, install it with
six cap screws, washers, and nuts. Torgue
screws 73 to 78 INCE-pounds,

13-8

(4) Align radiator to pass through vehicle
opening, move it in, down, and then up onto
mounting points on coach frame.

(5) Install mount at each bottom hole with
small washer, large washer, bolt, and mut, Add
washers, as required, to obtain a fzn clearance
of 0.62 (=0.12) inch. Torque bolts 61 to 66
foot-pounds,

(6) At each side of radiator, secure link to
vehicle siructure with mount, small washer, large
washer, bolt and nut. Torque bolts 61 to 66
foot-poumnds.

(7) Instzll coolant andtransmissioncilhosges
on radiator according to paragraphs 13-3¢ and
13-3e.

(8) Install and fill power steering reservair;
refer to Group 7.

(8) Service radiator; refer to paragraph
13-5i.

{10) Operate engine and correct any leaks;
refer to paragraph 13-51,

a

J. Thermostat Removal (fig. 13-1).

(1) Open radiator drain cock until coolant
dr'aigs below level of thermostat, then close cock.

{2) Remove upper hose from coolant outlet
comnecHon.

{3) Remove two bolts, coolant outlet connec=
tor, and thermostat (with gasket) from engine.

(4) H thermostat is suspected of being de-
fectve, perform test step 5; refer {0 paragraph
13-51, . .

{5) Remove and discard gasket.

k. Thermostat Instzllation (fig. 13-1).

(1) Install new gasket at engine coolant
outlet, :

(2) Seat thermostat on gasket with cone end
up. .

o
-,

Install the thermostat cone end up, a8
reverse installation can cause thermo~
.t failure and possible engine over~
[beating,

§/73
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(3) Install coolant outlet connector over
thermostat, then securs with two bolts.

(4) Install upper radiator hose on coclant
outlet connectar; secure with clamp.

{8) Test thermostat and cooling system;
refer to paragraph 13-9i.

& Water Pump Removal.

(1) Drain cooling system.,

{2) Remove fan belts according toparagraph
13-31. v

(3) Remove attachment, four bolts, and wash-
erg, then fan, shim, and pulley.

{4) Remove four water pump attachinghbolts,
then pump and gaskat.

m. Water Pump Installation.

(1) Instail serviceable water pump gasket,

(2} Mount pump on engine with four bolts;
lubrication fitting must point up and outhcard.
Torque bolis to 30 foot-pounds.

(3} Position fan, pulley, and shim on pump
ghatt, then gecure them with four washers and
-gcrews. Hold fan in position while torquing
gerews 15 to 18 foot-pounds.

(4) Install fap belts according to paragraph

(5) Service cocling gsystem according to
paragrarh 13-5j.

n. Tempeiature Sendsr Removal.

{1) Disconnect electrical lead from end of
terminal on sender.

(2) Use a 1/2-inch socket wrench to remove
sender {rom engine.

o. Temperature Sender Installation.

(1) Use a 1/2-inch sockset wrench to ingtall
gender inmto threaded hole justabove water pump.

{2) Connect electrical lead to end of ter-
minal on sender.

p. Temperature Gauge Replacement. Replace
a faulty coolant temperature gauge in the coach
dash panel according o instructions conmuined in
Group 4.

13-4, INSPECTION/CLEANING

3. Geperal. The engine cooling system should
be ingpected before gservicing or troubleshooting.
Functional checks should alsc be performed, if
indicated by troubles or guspected troubles.

b. Component Ingpection. Inspect cooling sys-
tem components as outlined in table 13-2.

¢. Cleaning. Cleaning of the cooling system
and components consists of removal of dirt and
grease from the fan belt and crankshaft pulleys.
The radiator pressure cap should be washed once
a year with plain water and inspected according
to table 13-2. The intermal cooling system must
be drained of used coolant once a year and refilled
with new coolant solufion; refer o paragraph
13-3j.

Tahle 13-2. Cooling System Component Inspection

ti
Component,/Ttem (m}n:xp::pt g_; noted) Corrective action
Fan drive belts Damage, deterioration, Replace if unserviceable; refer to

5/73

excegsive wear, glazing,
and looseness

paragraphs 13-3f and 13-3g

Tighten if lcose; refer to paragraph
13-34
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Table 13-2.

Cooling System Component Inspection (Continued)

Component/Item

Inspect for

(Visual, except as noted)

Corrective action

Pressure cap
NOTE

Normal wear on locking rims
won't affect sealing of the cap,
but 2 bent rim can cock the
cap on the radiator filler neck
and affect the spring pressure
enough to cause the cap to
leak, If rims are bent toward
top of cap, the system will
operate at 2 higher pressure
than the system is designed
for

Water purmp

Water pump gasket

Pulleys

Radiator

Radiator coolant hoses

Ofl hoses

18-10

Plugged vacuum vent,
damaged seating surfaces
gasket, or locking rims

Pressure valve sprieg for
weak tepsion

Vacuum valve spring; pull
out on valve head with

finger tips to check
tension

Damage, leakage, and
mounting bolts

Evidence of leaks

Excessive wear, and

damage
Dirt or oil in grooves

Evidence of leakage and
damage

F{ller neck for corrosion
and damage

F{ller neck for obstuction
of outlet to overflow hose

Overflow hose for condition
and secure mounting

Evidence of leakzsge,
damace 2nd deterioration

Loose clamps

Bvidence of leakage and
damage

Loose fitir ° (dse wrench
to check)

Replace cap if unserviceable

To test cap, refer to paragraph
15-5n; if defective, replace

Should pull out without binding about.

1/8 iach and reseat by spring
acHon; replace cap if fanlty

Replace if unserviceable; refer io
paragraphs 13-31 and 13-3m

Tighten loose mounting bolts; refer
to table 13-4

Replace; refer to paragraphs 13-31
and 13-3m -

Replace if unserviceable
Clean as necessary
Replace If unserviceable, refer to

paragraphs 13-3h and 13-31

Remove corrosion; replace radia-

tor if damaged

Remove obstruection

Repair or replace If unservice-
able

Replace unserviceable hoses; refer
to paragraphs 13-3b and 13-33

Tighten clamps

Replace unserviceable hose; refer
to paragraphs 13-3d and 13-3e

Tighten fitfings
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Table 13-2. Cooling System Component Ingpection (Continued)
. Ingpect for . R
Component/Item (Visual, except as noted) Corrective action
Temperature gauge (on coach With engine operating in Replace inoperative or cut-of-
dash panel) normal temperatmrs tolerance gauge; refer to
range, place an accurate Group 4
thermomaeter beside rad-
fator fIll peck. Indica-
tions on thermometer and
gauge ghould be the same
within approximately 10
degrees F
Integrity of wiring and Repair defective wiring
» cnq.necr’:lons .
Temperature sender Integrity of wiring and o Repair defective wiring
connectons
Thermostat outlet cormector Damage and loogeness Tighten if loose; refsr to table
13-4
Replace i unserviceable: refer to
paragraphs 13-3j and 13-3k
13-5, GENERAL INFORMATION b, Cooling Svstem Data, Data covering the

. . , coolipg system is contained in table 13-3.
a. Gemeral. This section contains general
information related to the engine cooling system ¢. Torgque Requirements, Torgue requirements
and to data contained in the previous paragraphs, for the cooling system are listed in tabla 13-4,

Table 13-3. Cooling System Data

Item Data Item Data
Capacity system ........cvaee 25 quarts (U.S.) Water pumop:
Pressure (cap getHng) ...... - Tpsi Impeller covvevevenanan. Eight-bladed
Thermostat: Drive belts...... Gearean Matched get (two)
Operating temperature ..... 177 to 184 degrees Lubrication fitting ......... One: grease every
4,000 miles or §
Full-opening temperature .. 184 degrees months
Fan:
Blades .. v i iier e, ve. Six Radiator ........c.ccivvnne Flush periodically:
. at least every 12.000
Shroud opening ............ 21. 25 inches miles or yaarly;
also recommended
after long storage
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Group 13

Model 2800R
Table 13-3. Cooling System Data {Continued)
Item Data Item Data
Core Flllerpeck ...ovivrunnn.. Access: coach aft end,
near center
Tubes .....coicveeeenn. 182
Dratneock .............. Location: right bottom
B o T- SN 298 of radiator
Thickness ............ 3 inches Transmission ofl cooles:
Area....... Ceerenaane 878 square inches Plates .......... ..., Six
Deaerator ......oeocnveeens, In top tank
' Table 13-4, Torque Reguirements
Part secured Attaching part(s) Size Torgque range
Water pump housing to engine Bolts 3/8-16 30 foot-pounds
Fan to pulley hub Bolts 5/16-18 15 to 18 foot-pounds
Clamps securing oil cocler hoses to Nuts 46 to 52 INCH-pounds
coach frame .
Radiator deflector to frame Bolis 25 to 27 foot-pounds
Radiator shroud to frame Bolts , : v 73 to 78 INCE-pounds
Radiator link to frame Bolts 61 to 66 foot-pounds

d. Fan Belt Adjustment (fig. 13-3). This pro-
cedure requires the use of 2 belt temsion gauge,

(1) Loosen bolt in slotied hole of fan belt
idler arm, then loosen pivet bolt.

(2) Insert a 1/2~inch socket drive in square
hole of idler arm, then press idler arm toward
center of engine to tighten each belt to 100 foot-
pounds tension. Torque lock-bolt in idler arm
slotted hole to 100 foot~-pounds.

(3) Tighten pivot bolt.

e. Coolant (Anti~-freeze) Testing. This test
requires the use of coolant tester such as the GA-
268 tester, or equivalent, available {rom the Spap-
on Tools Corporation in Kenosha, Wis. This buibe
and-syTinge type tester has five balls inside a
Figure 13-3. Fan Belt Adjustment graduated glass viewing tube. The tester may be
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used to test either kot or cold coolant solutions
by the following procedures. Remove pressure
radiator cap and insert tube end of tester into
¢oolant in radiator filler neck, then press and
release tulb to fill giass tube with coolant fluid.
The ant-freeze protaction of the coolant is shown
by its buoyancy effects.

& Mo balis floating in the coolant indicates
zero protection agninst freezing.

¢ One ball floating indicatas protection ex-
tends dowm 0 20 degrees F.

¢ Two balls fleating indicates protection
down to § degrees F.

¢ Thres balls floating indicates protecHon

down to minus 10 degress ¥,

¢ Four balls flcating indicates protection
dowm to minug 25 degrnes F.

e Five halls floating indicates protection
down to minus 40 degrees T,

The anti-freeze protection specified for the ¢oach
cooling system is a minus 34 degrees I, which is
provided wien using 3 coolani mixture of 50 percent
ethylene glycol and 30 percent water.

1. Cooling System Pressure Test. This test
requires the uge of a predgure tester and adapter
cap to seal the radiator i1l neck and to apply and
measurs air pressure.

(1) Remove radiator pressuce cap.

(2) Check that raciator coolant level ig

about 3-~1/2 inches below top o filler neck.

(3) Wipe filler neck interior clean, then
attach pressure tester adapter cap to filler meck.

(4) Apply air to sgystem. 1 test gauge
indication remains steady, no leaks are present.
Y gauge indication drops noticeably, check system
for extermal leaks and correct leaks. Reapply
pregsure; if presgure sHll drops, leakage isinside
engine. .

(5) Relieve pressure, remove tester, then
install radizator pregsure cap.

2. Transmission Oil Cooler Test {(fig. 13-1).

(1) Drain fransmission oil; refer to Group
18.

5/13

Group 13
Model 2900R

. {2) Discommect tubes ‘tom oil cocler secticn
of radiator.

(3) Connect a pressure gauge o0 oil cooler
outlet (inheard fittng),

(4) Comnect a shutoif valve to oil ¢ocler in-
let; close valve, then commect an air pressurs
soures.

(8) Brush a thin layer of oil om all oil
cooler commectors. ’

(8) Gradually open valve to apply air pres-
sure while checking for bubbles. If bubbles are
not present, increase pressurs, then close zir
valve, GCauge pressure indicated should not de-
crease. Open valve at ¢il cooler cutlet {o relieve
presgure. If leaks are present, Teplace radiator.

(1) X clogging of oil cocler passages issus-
pected, or indicated by test, remove gauge and
valve at cooler outlet and blow out passages with
low=pressure air.

(8) Remove test equipment and connect ¢il
hoses to oil coolar,

(8) Service transmission; refer to Group
18.

h. Pressure Cap Test., Thisg test recquires the
uge of a cap pressure tester and an adapter to
apply and measure air pressure to the cap. The
pressure est will help eliminate the changes
for loss of coolant through leaknge, and will aid
in determining the true condifion of the ccoling
gystam.

(1) Moisten cap pressurs valve head seal,
then atfach it to tester with the adapter.

(2) Apply pressure to cap with tester. When
cap pressure valve actuates to relieve pressure,
the taster gauge should indicate 7 (x1, minus 1/2)
psi. Remove cap from tesier adapter.

(3) Replace cap if it failg test.
i. Thermostat Test (Removed). This test re-

quireg a feeler gauge, a thermometer (to 200 de-
grees T), a water container, and hot water.

(1) Remove thermostat; refer to paragrarch
13-34.

(2) Check thermostat sealing edgesiordam-
age and foreign matter,
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Group 13
Model 2900R

(3) Visually check that thermostat valve
closes tightly.

(4) Completely immerse thermostat in a
container of warm water. Place z thermometer
in container, away from contact with thermeo-
stat.

(5) Heat water and-contimuously stir while
checking valve for operning to 0.001 ineh with 2
feeler gauge. When gauge passes freely through
thermostat opening, temperature should be 177
to 184 degrees F. (Thermosiat nominal rating
is 180 degrees F.) If thermostat opens outside
of this range, discard.

(6) Increase water temperature to 200 de-
grees F, replace thermostat ¥ not fully open at
this temperature.

(7) Install serviceable thermostat; refer to
Paragraph 13-3k

j. Servicing the Cooling System. Servicing of
the cooling system CORSiSIE Of a Once-a-year
complete draining of nsed coolant and filling with
new anti-ireeze and summer coolant of the "year-
round” type, comprised of 50 percent ethylene-
glycol based compound mixed with 50 percent
water, Coolant gystem capacity is 25 quarts.

Lubrication of the coolant pump is required every
4000 miles or every 6 months., Lubricated with
water pump grease (NLGI Grade 2).

(1) Draining. Completely drain used cool-
ant from the coolant system including the radia-
‘tor, hoses, engine coolant jacket, and the automo-
tive heater core and lines as follows:

Dispose of drained coolant solution im-
mediately as coolant is barmtul if swal-
lowed.

(2) Drain radiator by removing pressure
~ cap and opening drain cock; close drain cock when.-

13-14

complete. Drain upper coolant hose by disconnect-
ing at engine and allow fluid to run out, then re-
install and Hgnten clamp.

(b} Drain engine jacket by removing the
drain plugs from both sides of the block just below
the horizontal centerline; reinstall plugs when
completely drained.

(c) Drain heater core and lines by re-
moving the hose clamps at the engine comnector
tubes and disconnecting hoses, The hose ends

 must be lowered below frame level by detaching

the support clamps that hold the lines in place to
allow gravity-draining of coolant from heater
core. Reinstall hose supports and commect hoses.

(2) Filling. The cooling system should be
filled with specified coolant as follows: -

(a) Check that radiator drain cock is
closed, engine drain plugs are installed and hoses
are properly cormected,

Do not swallow coolant solution. X
swallowed, induce vomiting immediately
and see a physician 25 soon as possible.
Do not store solution in an open or un-
labeled container.

(o) With engine cool, pour 50 pertent
ethylene=glycol based compound and 50 percent
water imto radiator filler neck untl full, with
coolant visible in peck.

(c) With pressure cap still removed,
start engine and warm-up to approximately 180
degrees ¥. Thermostat should actuate. While
warming-up, operate heater by setting SELECT
lever to HEEAT and heater lever to HIGH to allow
coolant to flow through the heater system.

{d) After thermostat actuates following
warms-up, pour in additional coolant until visible
appraximately 3-1/2 inches below filler neck top.
Install pressure cap and run-up engine. Visually
check for leaks, then shut-down engine.

5/73
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DATE 23 Bugust 1873 NUMBER_ 2813 20001
ATTENTION: SERVICE MANAGERS AND OWNERS GROUP
13

DESCRIPTION
These instruc
neck 7 psi pressure cap with a 13 psi pressure cap
(RVD part number 5101557, AC part number RC 23).

bined with the prescribed coolant, the replacement cap

tions replace the present radiator f£iller

Com~-

minimizes the possibility of coolant loss due to over-
£flow.

COMPLIANCE

Dealers should comply with

this bulletin
before coach is again operated and before delivery of

coach to owner. Present owners should accomplish this

modification immediately.

MANPOWER
Estimated accomplishment time negligible.
MATERIAL )
One 13 psi pressure cap per coach; RVD part number
5101957.
ACCOMPLISEMENT INSTRUCTIONS
With engine cool, remove present cap and check that
coolant is at proper level, then install new cap on the
radiator filler neck.
_ NOTE
If coolant rsplenishment is needed, refer to
Owner's Manual pages 4-34 and 4-35. The pro=-

per 50 percent mixture of ethylene glvcol and

water should always be maintained to ensure

-

nna anti-fr and summer

A Loron

John L. Strever
Service Manager

ez

(P

yeaxr rc

COOLING SYSTEM

SUBJECT

RADIATOR PRESSURE
CAP REPLACEMENT

MODEL (3)
AFFECTED

2200R

{Factory Use Only)

Information
added to:

OWNER MANUAL (S)

SERVICE MANUAL (S)

PARTS MANUAL (S)

WARRANTY MANUAL (S)

OTHER

AVD-84 (6-72)
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NUMEBER

ﬂ-u-mvm.m
23 Sroxew Acaa  30x 564 Sm@nvaum-m

<+ MG =

DATE __4 September, 13273

O ROUTINE

& INFORMATIONAL

2913 40002

plished as exceditiousliy as possible.

GROUP
ATTENTION: SERVICZ MANAGERS AND OWNERS
13
DESCRIPTION
. This bulletin has Ddeen issced %o cover #ke flushing SuBJECT
and raservicing of the FMC 2900R engine c<¢ooling system. | FLUSEING AND
COMPLIANCE RESERVICING THE
e s L. . . ENGINE CQOQLING
Dealars should cz ply with this bulletin keforas ¢oach o
is cverated and hefgrz delivaezy of ccach %o an cwner. SIST=
Present owner should have these procedurss agscmplished
as soon as possibla. MODEL (3]
AFFECTED
CAUTION
On any czach engine #hak has shown 2 tandangy
%o run hot, these zrogedures should Ze accom- 2900R

MANPOWER

Zstimated accomplishiment time is three-guarcars of an
nour.

MATZRTAL

Ttavlane ¢lycol anti-Ireeze/summer coolant of the
“yea:-round" tyze. A 30% ethylene glveoal and 30%

water mixtuwe is zequirad in the 33x—-guazt cooling
system both summer and wintar, Facilities for using
an air/water (hydrc-zair) presssurs gun with nozzle

adaptar are c‘e?azred, nut ¢ity watax Y
with makesnift adapter, czan ke used as an altarnzate
method.

.

ACCOMPLISEMENT INSTRUCTIONS

(Facory U= Onfy)

Information
added to:

COWNER MANUAL(S)

SERVICE MANUAL(S)

PARTS MANUAL (S}

WARRANTY MANUAL(S)

(1) Draining. Ccmpletaly drain used coclant from
the cooglznt system including the radiztor, hoses, 2nging
b;ock watazr jackat, and the z2utomotive neatar cors and
lines as follcws:
WARNIVG

DISZOSZ OF DPFRINED COQLANT SOLUTIQON IMMEIDI-

ATZLY 25 COOLANT IS ZASMEGL IT SWALLOW=ED.

(a) Orain radiator by removing sressurs czp =nd
cpening drain cock; <losa drain cock when complatsd.

AVD-34 (6-732)



O URGENT
O MANDATORY

Forvice Brllelin

DATE 4 September, 1973 NUMBER

_— FMC Coroarsuon .
?' q Aecraatonal Yemicie Civision )
M 237 Braxew Poad Bax 664  Senta Clarn Castonwia 5052

J ROUTINE

0Z INFORMATIONAL N

2913 40002

ATTENTION: SzRVICZ MANAGERS AND OWNERS

(b) isconnect lower coolant hose by loosenizng
clamp at radiator end. 3Allow Z1luid to drain out.

(¢) Drain engine block water jacket by removin
the drain plugs from both the LE and RE sides of the
block just below the hcrizontal centerline; retain
plugs. T

(&Y Detach the heata- ccore supply and refturn
lines by loovsening the hose c¢lzmps 2t the angine aft
connector tubes and disconnecting hoses.

(2) Reverse Flushing Radiatar.
radiator as follows: .

Raverse flush

(2) Femove pressurs cz2p Irom the £iller neck.

(b} Position adapter into radiator lower tube
from which hose was removed.

(c) Ceonnect water/air gun to air and water supoly
and insext a2ir/water gun into hole in adapiex in zadia-
tor lowar tube; holdé smugly in place. 2As an aliernmate
method, tse Cify water prassure by wrapping a cloth
around hose enc to serve as an adapter, then hold snug

against tube.

(d) Oren water valve on air/water gun (or city
water supply) and inject water into radiator, If cun
is used, intermittently apply short-duration air blasts

as water 1g being injected.

CAOTION
Do not permiit pressurz in ¢cooling system o
exceed 20 psi, or damege can result.
(e) ERepeat step (d) until water at f£iller neck is
clean and flows out clear, then remove flushing eguip-
men+ frcm.radiator and allcow to completely dzzin.

{(3) Revarse Tlushinc EZIncgine Blecck Watzr Jackex.
Reversa Dliush 2ngine block watzar jacket anc passacaways
as follows:

{a) ZInsez= adaptar into the engine lcower coolans
inia* hosa, then insart air/waier cun in adaptar and
z2eld snuvgly in plage, As an alitermata meihced, use city
watar supzly by wraoping clilcotz azound nosz andéd to serve
2s an acapter.

GRQUP

SUBJECT

FLUSHING AND
PESZRVICING THE
INGINZ COOLING
SYSTEM

MQOEL (S) :
AFFECTED

2%800R

(Factory Use Only}

{nformation
added to:

OWNER MANUAL (S}

SERVICZE MANUAL (S}

PARTS MANUAL (S}

WARRANTY MAMUAL (8)

RVD-34 (6-72)
Page 2 of =
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T MANDATQRY
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T ROUTINE
@ INFORMATIONAL

813 40002

ATTENTION: SZERVICE MANAGERS AND QWNERS

(o)
watar supply) and i
jacket. If gun is
duration

()

(@

ot . -
Ia2Talllegs IOl

(e)

Reconned

(4)

Open weter valve on 2iz/water cun

air blasts as watar
tinue until water flows out of both the LH and
d-ain cpenings clean and clear,

{or cixy

inject watar into engine block watexr

usad, iatermittently apnly shors-
is being injected. Con-
o=

-

Remowve f£lushing eguipment and allow water to
complazely d=ain cut ¢f engine.

Install both LE and RE drain plugs in engine,
crevious stazs.

awer coolant hose to radiztor

t 1
connector tuke; itichten clamp.

(a)

the

inject water,

(b)
watar flgws cur of
ané claar,

{c}

Remove

(d)

ke connector ftubes

dnn e 3
rebtarm Lo inls

rnosa

Peservicing

Flushing Heatar Linses and Core.
cora an@ lines as follows:

Insert nozzle of aiz/water
heatar raturm nosa and

Inject water intso and

' qun and lower hosaes f£to allow ccm
gravity dxzain of water fram heatser arnd hoses.

Reconnecth

supoly hose is connectad Lo sup

-

nold snugly

of raturn line until

=
zhe suppl:

tha end of

-
N

and

heater

im
pRy

rT2huTn noses
making sure that
ocutlat tuke and

nose clamps.

e

-
=
+ra no

. - Yo
t tube;
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SUBJECT

TLOSZING AND

RESZEVICING TH=Z

INGINE CQOLING

STST=M

MGDEL (3S)
AFFZLTED

2900R

{Factory (se Cnly}

Informadon
added to:

OQWNER MAMNUAL (S

SERVICZ MANUAL (3}

PARTS MANUALIS)

WARRANTY MANUAL(S)

OTHER

AVD-34 {6-T3)
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FUC Carvotaton -
g ;«.-nuoatl Vemcia Civisian . G URGENT
E 23] Brosaw Aoaa  30x 684 Samm Clara, Casforma 95082 .

O MANDATORY

Foywice Bullels

DATE 4 September, 1 NUMEBER

J ROUTINE
X INFORMATIONAL

2913 490002

ATTENTION: SERVICE MANAGERS AND OWNERS

GROUP

(&) . After thermosta2t opens following warm—-up and
ines are £illad, pour in additional coqlan
ec

T the 13 psi pressure cap (identified Dby
the numbexr "13% RC-25" metz2] stamped on the top) sup-
plied wiih Service 3ulletin 2913 20001 anéd run=-ug
engine. Visually check cocling system foxr lezaks, then
shut~down engine.

CATTION

Total cocling systam (inciuding heatar core
- and heoses) caracity i1is aporoximately 33%-
quarts of ¢oolant mixture. Any substaptial
variations Ifzom this ficuze mezans thait ais
is tra2pped in the system. In this case,

ran engine at 2000 rpm until air is expelled,
then add coolant until visibhle approximately
3% inches below filler neck top.

1ir lant
unitil visiktls approximately 3% inches below filler neck

11

n

SUBJECT

FLUSHING AND
RESZRVICING T==
ENGINZ COQLANT

SZSTEM

MODEL (S)
AFFECTED

25900R

NOT= (Factory Use Onty)
Information
A £E - -2 S 11 added to:
2ffactad 29Q0R manuals will be changed to
reflect the cooling system information con-
tained in this bulletin during forthecming -
revisicns. OWNER MANUAL(S)
%’4 2 A SERVICE MANUAL (S)
Jehn L. Strever
. PAR MAN
* Service Manager ™ A,UALS)
WARRANTY MANUAL (S)
QOTHER
FYD34 (6-731

; A :
Fage S IT =




FMC Corporanen
Aecreational Venicle Division
333 8rokaw Roag Sox 584  Santa Clara. California 95052

O URGENT
 MANDATORY

Seowice IBullelin

=il

] BOUTINE
] INFORMATIONAL

DATE 9 October 1973 NUMBER 2912 20003

— - A GROUP
ATTENTION: SERVICE MAMAGERS AND OWNZRS ;-

13
1. DESCRIPTION
SUBJECT

To prevent damage to radiators on the coaches listed

below, splasL Lard kits are being supplisd to desliszsrs

ané owners for those coaches thait were not ecuipped RADIATOR SPLASE
with these items. GUARD INSTALLA-
Coaches Affected: TION

00227, 00231, 002368, 00239, (0240, 00221, 00242, 00243, —

00247, 00248, 00250, 00231, 00252, 00253, 00255, 00256, | YoDELYS)

00260, 002862, 00263, 00269, 00270, 00272, 00273, 00276, i

00277, 00278, and 00281.

2. ' MANPOWER 2900%
Estimated accomplishment time foxr one mechanic is one-

haelf hour.

3. MATERIAL

{Factory Use QOnly}
Sarts reguired are as follows: Information
- acageqg 10:
TITLE RVD P/N QTY PETR COACH

GUARD, Radi- 5100817 1 (For coaches listed in step 3 | OWNER MANUALIS)
2tor splash note only, Pace 2)

BCLT, 5/16-24 M18058 4 (For coaches listed in step B SERVICE MANUALIS)
x 3/4 note only, Page 2)

GUARRD, Radi- 5101633 1 (For coaches listad in step C PARTS MANUAL(S)
ator splash note only, Pace 2)

WASHEER, Flat, M17045 4 (For coaches listed in step C WARRANTY MANUAL (3]
1/4 ID : note only, Page 2)

. - . . . OTHE :
WASFER, Lock, M17024 4 (For coaches listsd in stsp C THER
- 1/4 note cnly, Page 2)

NUT, Hex, M17Q70 4 {(For coaches listed in step C

1/4-20 note only, Page 2)

7
RVD-34 (6-73}
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223 Broxaw Roac  BSox 664 Santa Clarz, Caltforma 5052
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N MANDATORY O INFORMATIONAL

SFewvice IBullelin

DATE 9 October 1873 NUMSER 2913 20003
= - [ GROUP
ATTENTION: SERVICE MANAGERS 2ZND OWKZIES
: 13
4, ACCOMPLISEMENT INSTRUCTIONS
SURBJECT

The procedure for installing the rzdiator guard is as
follows: . RADIZTOR SPLASEH
A, Gain access t0 cuard mounting brackets welded to GUARD INSTALLA-

ngine support aft cross bheam from rear underneath |oI0ON

coach.

B, Posici radiator guazd (53100%17) on top o=

osition ra T a: ( ) L MODIL 8]

brackets and elign holass in guard with holes in AFFECTED
brackets. Install four bolts (M18058) from top o
guard through bracket into nut welded to bottom o

It th

2800R
NOTE

Step B above is effective on coaches
e 00227, 00231, 00236, 00239, 00240, 00241,

ol 2
ancd 00242. {Factory Use Only)

C. Align cutout in radiator guard (5101623) with lower ng?g?n
radiztor hose, placing a~d over studs welded to
guard mounting brackets. Fasten guard using four
=acn -Wa; wasners (M17045), lock washers (M17024), _
T
* NOT= SERVICE MANUAL {S)

Step C above is effective on coaches

00243, 00247, 00248, 00250, 00251, 00252,
00253, 00255, 00256, 00260, 00262, 00263,
00269, 00270, 00272, 00273, 00276, 00277,

PARTS MANUAL (S}

7 1
00278, and 00281. WARRANTY MANUAL (5}

5. SERVICE MENRGERS

s i . . OTHER
Make certain guards are instzlled on coaches now in
- your possession before deliw e-“
§. OWNERS
Mzke an app011uneﬁh with vour éezler to have radiator
g

vards installed.

RVD-B4 (6-73)
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Foniice Sfullels
g ey 2 e EARY g, = . v
: Fovicsce SBidiielin
DATE _ 10 December 1973 NuMeeRr 2813 20004
- _—— - GRQUP :
ATTENTION: SERVICE MANAGZRS AND OWNERS :
13
DESCRIZTION
. SUBJECT
Recent tasts indicats that 2 30% mixture of uninhibitad
ethylana glycol and water dié not provide the anti-Ioam |COOLANT INSSIC-
nor the corrosicn inhibiting proteckion necsssary for
. N 2, % PR < : T A? TTPT.ACT -
the c¢oach engine. Sorme goaches were initially sarviced TIOW AND REPLACZ
with the above mixture (coclant). The <colant must be |[MENT IT REQUIRED
inspectad by observing the c¢olor and zrsplaced if za- ;
uized. '
EL(3)
COMPLIANCE MODEL (<
e ot AFFESCTED
Dealers should comply with this bulletin befors delivery
of cocach €3 an owner. Prasant owner showld have this
work accsamplished as soon as peossibls,
MANZPOWER 23 0 OR
Estimated accomplishment time is thrze-cuartsers oI an
heur, =
(Factory Uz Qniy)
- - Irformation
M2 T T
MATERIAL added w: ‘
Tthylane glvesl anti-fzsaze/summer cooclant of the
"year-round” type. A 30% mixturs of coolant and wat=ar
is raguirsd in the 13k-cuar:s cooling svstem Deth suwmex | CWNER MANUAL(S
ané winter.
The following caclants, or sguivalaniz, zrs reczrmended: | SERVICE MANUALIS
Talax, fzom Du 2cnt (T=24) -
PARTS MAMUAL (S}
Peak, Zzzm NMozthern FetroChemical (pink)
Prastone II, fzom Union Cazbida (gTasn)
WARRANTY MANUAL (S}
SupexrCoclant, Z-om Dcw Chemical (blue) .
ACCOMPLISEMINT INETZUCTIONS QTHER
1. ZIastect coclant by &raining a2 small zzount Zrom
the radiator drain cock into 2 clezx class jar o
botiie a2nd obsazving whether if is gliszx (avszst for
oessible rast or scale) oz if it rzasambles ons ¢f the
am~owve cslors. IZ colcorz2d, nc Iuritihsr actisn is mzces-
sa=v, if clsz=x dc st=2ps 2 zzd 3.
EUCEYREL S
Fage Lot 3
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10 Decamiex NUMBE=R__2812 20004

ATTEINTION: SEAVICE MANAGERS AND OWNZZS

2.

o
e 2

tight

Tzne
b‘qe 1

hoses

v —

ilcw

ing the T

warm-up to ag
shewid oven,
e e T :""Cm

Tzn in this

Draining. Cempletely drain used coolant includ-
aciator, hoses, engine block water jacket, and
utcmotive heater core and lines as follows:

Drain radiator by removing prassuze cap and

2.

opening drain cock; close drain cock when complets
n. r2in uzper coolant hose by disconnecting at

engine and allew Zluid to run ouz, then rainstall and

en clamp, . -

¢. Drain engine jacket v removing the drain plugs
from both sides ¢of the hlock just below +he horizontal
centsrliine; reinstall plugs when ccmnle:elj Ezained,

d. Drain hezter core ané lines bv removing the
hose clamps a2t the encine connector tubes and discon-

-

necting hoses. The hose encds must be lowered bdelow
=

lsvel by detaching the support clamps that hold
lines in *Ta c2 to allicw gravity-draining ci coolant

from heata2r core. Reinsizll hose supports and connect

.

». Pour +he mixturs of 50% coolant and waier (pre-
ed) into radiator fi
colant wvisible in neck.

N

c. With prassurs czap ma2moved, staxrt encize and
oroxizataly 180 degrees I, Thermostzt
Woilsa warning-cp, cperzts hezter by sei-
izvar £ ZZ2T ané heaiter lsver o ZIGCE, and
cositicn £or a fa=w minutas affar warm~uD o
coolznt to ficw thrcocuch the hezt system.

SUBJECT

COQLANT INSZIZC-
TION AND REPIACE-

- o Ay g
IMENT I RZIQUIRED

MODEL (S)
AFFELTED

SQ0R

(Faczory U= Onty] 7
{nformation
added w!

QWNER MANUALIS)

SEAVICE MANUAL (S)

PARTS MANUALI(S)

WARRANTY MANUAL (S)

QTHER

R

RAVSSS 5T



s R R e e Sewaian O URGENT O AQUTINE
8 MANDATCORY  [J INFORMATIONAL

o d el T2 123 8resaw Sz 2a1 a4 Samta Clara Cavlorma 35083

- Gonice B udlolin

DATE _10_Dacamhar 13713 NUMBER 2233 20004

ATTENTION: SEZRVICE MANAGZAS AND OWNERS GROUP

13
owing warm-up and

d. Afker thermocstat opens ol
r 3

foll
ines ara fillad, oour in additional coolanmi | SUBJECT

heatsr and
nnsil below £illzar neck

s
st the 13 psi pressure cap (identifiad by theCOOLANT INSPEC-
number "13% RC-25" metal stamped on the top) supolied
with Servise Bullstin 2913 20001 ané run-up engine. TION AND REPLACE-
Visually check cooling system Zor leaks, then shut- MENT IF RSQUIRES
down engine.,

CARUTION

MQOEL (S)
Total cooling system capaciity (in- ASESCTED
¢luding heaier core and hoses) is
approximately 33k-cuarts. Any sub-
stantial veriakions from this figurs
means that air is fragzed in the
system, Iz this case, rmin engine at
2000 rpm wntil air is expelled, then

23900R

add coolant until wisible aporoxi- -
mately 3% iaches below fillar zeck
ron . (Faczary Uss Only)

% Y/ lnformatian
3dded to:

JOEN L., STREVZIR )
Ser7ice Maracer QWNER MANUALI(S)

SEAVICE MANUAL(S)

PARTS MANUAL (S)

WARRANTY MANUAL(S)

CTHER

EWVT3E {73
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- DATE 1='eb'r:uarv 12, 1876

[3

FMC Corporation ’

Mator Coﬂr:;h Division O URGENT

333 Brokaw Road Box 684 Sama Clara California 85052 -
MANDAiORY<

‘@ ROUTINE =
T INFORMATIONAL

NUMBER_2813 30001

ATTENTION: SERVICE MANAGERS AND OWN""RS -

DESCRIPTION o Lo T

-—

This Service Bulletin.contains procedures for periodic
(every 12,000 miles) cleaning of any accumulations of
0il, mud, bugs, leaves, grass, etc, residue which may
have become lodged between the fins of £he radiator
core. Excessive dirt accumulations cam=impair engine
cooling. Prior to cleaning, inspect fgz=the presence
of excessive oil build-up on the core £EF surfaces. If
evident, check for scurce of leak and repair before
cleaning. . ) '

RADIATOR CORE CLEANING INSTRUCTIONS

NOTE .
On any coach engine that has shown
a tendency o run hot, these pro-
cedures should be accomplished as
expeditiously as possible.

1. Prepare the radiator for cleaning by opening the
engine compartment access doors. Temporarily cover the
distributor cap.

2. Use high-pressure spray type washing equipment.
Conventional drive-in, do-it-yourself, high prassure
spray tvpe waéhirg will normally provide sufficiant
cleaning. .

3. Direct spray from front side of ¢oachk radiator,
through the shroud behind the fan, to wash the residue
out the rear of coach.

4. Direct spray Irom rear of coach through the grill
(behind radiator) to wash the residue ocut the forward
side of radiator.

5. Repeat dirscting s spray into cores from front side.
Also clean aft end of engine and areas, as requiread.

NOTZ

Do not spray the firewall or areas

other than those specifisd. Spray-

ing with a soap solution should be

followed by a water rinse to remove

all traces of the solution.
6. Following washing, clean the V-belts ané pullevy
grooves after they are éry with alcohol, benzene or
gasoline. Remove temporary cover irom distrluutor and

close engine compartment doors.
—JELJ J

BICWDI
SERVICE MANAGER

GROUP

- 13

SUBJECT S
CLEANING OIL/DIRT
ACCUMULATIONS

FPOM RADIATOR
CORE/FINS

MODEL (S) , 4
AFFECTED

ATL COACHES

MCD-34 (2-7%)
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c FMC Corporation ~e -
- ?, F {g Motor Coach Division D URGENT D ROUTINE
o : 333 Brokaw Road Scx 664 Santa Clara Californiz 85052
O] MANDATORY T3 INFORMATIONAL
— Mav 20 19%”lm (% W% 913-40004
DATE : NUMBER__ 2913-¢0004
GROUP
ATTENTION: SERVICE MANAGERS . 13
DESCRIPTION Cooling
This bulletin 2rovides instructions for the installe- | SUBJECT
tion of service replacemenit radiator kits dus to re- )
design of radiaztor on the motorhome series of coaches.|Service
Replacement
EFTECTIVITY . Raciator Kits
This bulletin is £0o be used when revlacing the radia- Motorh
tor on 2ll motorhome coaches betwesn serial numbers Eo;o;lome
00223 to 00964. cacnaes
00223 to 00964
MATERTIAI Xit 510%8233)
Service Kit £51092323 consisting of:
1 5109230 Radizter w/Cap
1 5109067 Panel, Mounting-right hand OOEL S
1 51090698 Panel, MOLﬁ*'Dg uooe* AFFECTED
1 5109068 Panel, Mounting-left hand
5 M25046 Rivet, Mounting Panel .
2 5100573=01 Aéaoter, Transmission Oil Hoses Aongrhomeﬁ
: Series 00223 to
NOTE: Coaches 00863 & up were ecguipped with 3109230 00964
Radiator during the vroducticn process.
INSTRUCTIONS
(See Figure 1)
1. Remove 0ld radiator in accordance with instructions
in Group 13 of the Motorhome Service Manual.
2. Remove existing far shroud and 2ir deflectors
(panels) frcm radiator
3. Mount existing fan shroud to new radiztor (5109230
bv using the top mounting hole and securing shroud
to radiator a2t this peint.. Use & 2/8" &rill and
drill the remaining shroud mountinc holes in rad-
iator by using existing shroud hcles z2s a template|
4, Assemble the nsw radiator mournting panels (Rir
deflectors) using rivets (M25045) and bolt to
radiator usincg bolis removed from 0ld radiator.
5. Install two adapters (5100372-01) in lower tank
oi radiator t¢ enable existincg tfransmission cil
necses to be connected.
6. Install radiator and snzoud assembly in coach and
tighten 21l a2ttzching bolts to proper torgue as
listed in Group 13 of Motorhom= Service Mznual.
7. Check £an tip to shroud clsarancs per Figure 1.

MACT-84 (2.7%)




o FMC Corporation
m?@ﬁé Motor Coachn Division D URGENT D ROUTINE
d 333 Srokaw Road Box 5864 Santa Clzrz Cabforniz ©5052

O MANDATORY I3 INFORMATIONAL

w%%mm Bellelin 7

DATE ___ Mav 20, 197 NUMBER 291320004

ATTENTION: SERVICE MANAGERS 13

Cooling
SUBJECT
2 g ervice
= = | Replacement
= 3 o e o
0 0 I Radiator Kits
s z =0
50 a9 5558
£= % Z e~ Motorhome
=5 == =523 Coaches
.-—.»'-O ~ .
\ =529 00223 to 0096¢
\ Go<E= (Xit 5109233)
\ 3‘2952
< =
\ 7 u S3523
\ 25zyv0
S9Z3zY
=022

MODEL (S}
| AFFECTED

TOP MOUNITING HOLES

Motorhome
Series 00223 <o
008564 o~

RADIATOR AND CAP ASSEMBLY

CXISTING
SIROUD
HOLES

PANEL, RIGHT IIAMD
HOSE
ADAPIERS

Vi

PANEL, UPPER
~
RIVET l N
\ N
Ll

PANEL,
LLFI HAND

OPIIMUM POSITIOR IS 1/3 INSIDE AND 2/3 OUISIBE SIHROUD KING.

FAR MUST B6E HALF IN AND HALF QUT OF TNIE SHROUD RIMG.

il ]
H
(]
a
n
trt
-
v,

MCD-84 (2-75)
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FMC Corporation 0 URGENT {0 ROUTINE

Motor Coach Division

333 Brokaw Aoad Box 864 Santa Clara California 95052
3 MANDATORY EX INFORMATIONAL

Soveice Bullelin

NUMBER 2913-40003

May 20, 197

DATE

GROUP 13
ATTENTION: SERVICE MANAGERS.
DESCRIPTION Cooling
This bulletin provides instructions for the installa- SUBJECT
tion of service replacement radiator kits due to ' re- Service
design of radiator on transit series of coaches, Replacement
Radiator Kits
EFFECTIVITY
Transit Coaches
This bulletin is to be used when replacing the radia- 00530 to 006599
tor on transit coaches between serial numbers 00530 to| (Kit 5109233)
00964.
00600 to 00964
MATERIAL (Kit 5109232)
Coaches 00530 to 00599 use Service:Kit #5109233
consisting of: MODEL (SI
1 5109230 Radiator w/Cap AFFECTED
1 51069067 Panel, Mounting- rlght “hand
1 5109069 Panel, Mounting-uppe
1 5109068 Panel, Mounting—left hand Transit Series
: 5 M25046 Rivet, Mounting Panel . Coaches 00530
~— 2 5100573-01 Adapiter, Transmission 0il Hoses to 0N964.

Coaches N0600 to 00964 use Service Kit #5109232

consisting of: . =

1 5109229 Radiator w/Cap g-g
2 5100570-02 Washer, Radiator to Frame s -
2 5100573-01 Adapter, Transmission 0il Hoses Lo,
2 5109096 Link, Radiator to Frame 23 oy =
12 M25056 Rivet, Shroud Ring Attaching cé o
NOTE: Coaches 00965 & up were equipped with 5109229 | i =% 3=
Radiator during the production process. = o
2o &
INSTRUCTIONS g LD
2. Coaches 00530 to 00599; See Figure 1 g1

1 Remove old radiator in accordance with ':"'_ { :"
instructions in Group 13 of the Transit Service -l
Manual. ¢?:w-}n

2. Remove existing fan shroud and air deflectors gg R
{panels) from radiator. = .

3. Mount existing fan shroud to new radiator ;; é “
{5109230) by using the top mounting hole and g
securing shroud to radiator at this point. Use = ke
a 3/8" drill and drill the remaining shroud Lot ﬁi

a mounting holes in radiator by using existing =y
‘ shroud holes as a template. 22
4 -
MCO-B4 [2-75) Pm_'_l_of___f)__.




g Ty A FMC Co ti
@?mg Motor Ccrmz?:;\aé?\?ision G URGENT D ROUTINE
& 333 Brokaw Road Box §64 Santa Clara California 5052 D MANDATORY @ INFORMATIONAL

é?%%wwi%xe B rutlelin ~

DATE May 20, 197 NUMBER 2913-40003

GROUP
2
ATTENTION: SERVICE MANAGERS 13
Cooling
. SUBJECT
5 8 | service
= é Replacement
) O S Radiator Kits
o Z « T
£3 to X=8q . .
« 9 £z g505 Transit Coaches
&z v E $3E3 00530 to 00599
HEaZ {Kit 5109233)
v—-mZz .
vy gU<$I
; g gfggg 00600 to 00964
3 = BE-08 (Kit 5109232)
& © 28225
2 z Fow e =
o —
< F4 MODEL (5)
Y ol AFFECTED
A >3 .
& o Transit Series
Q
<«
: Coaches 00530 2~
= to 00964
9o, 2
o 523 sa
Z XaT Z5
5 =2
= ¢ 82
5 8z g¢
. =3 a5
o < £O
Z ~
£ 3N
=Z
>
0z
=e
<%
22
<
—_
Zz 2
Tz
- O
- i=
Y= -
w Z w Z
22
2% I3
- Ze
bt w O
) VAR
FIGURE 1 )

MCD-84 {2.75)
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pATE May 20, 1876

FMC Corporation
Motar Coach Division
333 Brokaw Road EBox 664 Sants Clara California 85052

{J URGENT
O MANDATORY

Sovvice PBullelin

{J ROUTINE
3 INFORMATIONAL

NUMBER 2913-40003

ATTENTION: SERVICE MANAGERS

A~

4.

7.

B‘

Coaches 00600 to 00964,

Assemble the new radiator mounting panels (Air

GROUP 13

Cooling

deflectors) using rivets (M25046) and bolt to
radiator using bolts removed from old radiator.
Install two adapters (5100573-01) in lower tank
of radiator to enable existing transmission oil
hoses to be connected.

Install radiator and shroud assembly in coach
and tighten all attaching bolts to proper torgue
as listed in Group 13 of Transit Service Manual.
Check fan tip to shroud clearance per Figure 1.

See Figure 2

10.

Remove old radiator in accordance with

SUBJECT

Service
Replacement

| Radiator Xits

Transit Coaches
00530 to 005399
(Kit 5108233)

00600 to N0964
Kit 5109232)

instructions in Group 13 of Transit Sesrvice
Manual. :
Remove existing fan shroud and -air deflectors
(panels) from old radiator,

Discard the existing radiator to frame mounting
bracket (Figure 2). L

Remove tie rod links from old rod and install
new links (5109096) to accommodate the new pos-
ition of the radiator in the coach. New radiator
sets 1" higher.
Remove the fibreglass ring on the existing radiaJ
tor fan shroud by drilling out the o0ld rivets.
Reposition fibreglass ring one inch lower than

MODEL (S}
AFFECTED

Transit Series
Coaches 00530
to 00964,

its old position by drilling new holes using existing

ring as a template,.

2Attach fibreglass ring in its new position with
rivets (M25056).

Mount existing fan shroud to new radiator
{5109229%) by using the top mounting hole and
securing shroud to radiator at this point.

a 3/8" drill and drill the remaining shroud
mounting holes using the existing shroud holes
as a template,

Install two adapters {5100573-01) in lower tank
of radiator to enable existing transmission oil
hoses to be connected.

Install air deflectors (panels) on new radiator.

Use

MCD-84 (2:75)

Page 3 of S _




e.§ g“lﬁ g e Corparalion o | O URGENT OJ ROUTINE
i 333 Brokaw Road Box 664 Santa Clara California 95052 .
0 MANDATORY X3 INFORMATIONAL

ggﬂmce Beellelin - -

NUMBER 2913-40003
GROUP

ATTENTION: SERVICE MANAGERS i3

Cooling

. SUBJECT

Service
Replacement
Radiator Kits

SD-9N

Transit Coaches
0530 to 00599
e (Kit 5109233)

%, | 006600 to 00964
(Kit 5109232)

EXISTING
SHROUD
EXISTING
RING

MODEL (8)
AFFECTED

OPTIMUM FAN POSITION (S 1/ INSIDE

FAN MUST BE HALF IN AND HALF OUT
AND 2/3 OQUTSIDE SHROUD RING.

OF THE SHROUD RING.

2
0
Sw s
> P
3 0 oia
&l Z ve s . .
2 = £Z0o | Transit Series
o 9%9 Clan?/éa
S o= 88“’ Coaches 00530 N
a z o =Z2= | to 00964
< z . 529
- = A X 3 © L3 e
3 Z2 033
- G -t |
< 0290 azZ=
O -2 O=.
2 2
[V o]
o u & <
o v W

A

4} /;4
EXISTING
SHROUD
HOLES

ﬁ
@
A
o

[~
0g8
VEO=R =05
zO0zve & B
il U X L
upzsd W%
X{D%E o
w0 =1
3
%8 3926= -
Qe .
b
S \/\—/

A
/

FIGURE 2

MCD-84 {2.75) _
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. £ FMC Corporalion

. M .o Motor Coach Division

' ! 333 Brokaw Road Box £§64 Santa Clara California 85052

{J URGENT
(O MANDATORY

- Forvice WBellelin

NUMBER__2913-40003

DATE May 20, 1976

{0 ROUTINE
{H INFORMATIONAL

ATTENTION: SERVICE MANAGERS

11. Install radiator and shroud assembly in coach
using two washers (5100570-02) on mounting
bolts and tighten all bolts to proper torque as
listed in Group 13 of Transit Service Manual.

12, Check fan tip to shroud clearance per Figure 2,

GROUP
13

Cooling

SUBJECT

Service
Replacement
Radiator Kits

Transit Coaches
ND0530 to 00599
(Kit 5109233)

00600 to 00964
(Kit 5109232)

MODBEL (S}
AFFECTED

Transit Series
Coaches 00530
to 00954.

MCD-84 (2.75)
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FMC Corporation
Motor Coach Division
333 Brokaw Road Box 864 Santa Clara California 95052

J URGENT
{J MANDATORY

Gowvice Bellelin

Ay gﬁ

&) ROUTINE
O INFORMATIONAL

DATE March l 19 NUMBER 2913"30002
GROUP
ATTENTION: SERVICE MANAGERS’
13
DESCRIPTION
SUBJECT I

This bulletin provides instructions for proper bleed-
ing of air when working on the cooling system.

Any repairs to the ccach cooling system may allow air
to enter the system. If not properly bled off this
trapped air could cause high temperatures, high pres-
sures, and steam flashes within the system.

COMPLIANCE

Owners are urged to comply with this bulletin to avoid
damage to coach components and subsequent delays due
to coach being out of service.

-

INSTRUCTIONS (See attached illustratﬁpn)

1. Fill coclant system with a mixture of 50% water
and ethylene glycol. Before doing this make
sure all bleed valves are closed.

2. Make certain rear heaters booster pump inlet

control valve 1is ON.

3. Start engine and run until temperature reaches
180 degrees.

4. Open bleed valve on front heater-cooler unit,.
This bleed valve is located at front of coach
near the master cylinder.

w

Open bleed valve at each rear heater.

6. Allow coolant to flow from bleed valves until
no air bubbles appear in the coolant, then close
each bleed valve. )

7. Replace any lost coolant by topping off at
radiator.

F.M.C., AS OF 12/21/75, MO LONEER
ONORS PARTS GO tEoen BEINEURSEMENT
AS OUTLINED I THIS BULLETIN

Bleeding coolant
of air in cool- -~
ing system.

MODEL (S)
AFFECTED

All transit
coaches

MCD-84 (2.75)
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FMC Corporation
; ~ Motor Coach Divisian

333 Brokaw Road Box 684 Santa Clara California 95052
Soneice PBellelin

DATE _March 1, 1977

O URGENT & ROUTINE

0 MANDATORY

NUMBER _2913-30002

0 INFORMATIONAL

HEAT
MASTER SWITCH

FRONT HEAT
CONTROL SWITCH‘

-~

REARHEAT
CONTROL SWITCH

BLEED
VALVE

— HEATER/COOLER

et
g j

——
SUPPLY LINE—"] HEATER
4 (27,000 BTU)

RETURN
HEATER LINE

(27,000 BTU)

| HOT WATER
L_‘J CIACULATOR PUMP

& ENGINE-DRIVEN

\\v,jATEH PUMP

(FLOOR PLAN V> AND “*R'")
(WHEEL WELL MOUNTING)

CAUTION

The hot water circulator pump
must not be operated {''HEAT
MASTER"' switch must remaln
“OFF'*) while the hot water
pump inlet valve is in shut-off
position. Pump motor and seal
damage ceuid occur. [t s re-
commended that the ‘HEAT
MASTER" electrical cireuit be
desctivated by disconnecting
{taping and tleing back) the
12VYd¢ powaer supply lead at the
switch, if coach I3 to be oper-
ated for an extenslve period
with the pump iniet valve off.
This will eliminate the possibili-
ty of accidsnizl movement of
the switch which could result in
pump damage.

BLEED
VALVE

27,000 BTU HEATER

HEATER
(27,000 BTU)

—

[

| i! d »

Ik it

| :1/__\)—4— !l Iit 1.
FLOOR PLAN “L**

(WHEEL WELL MOUNTING HEATERS)

xS

MCD-84 {2-75)
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