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Group 12 Exhaust System

GENERAL:

SPECIFICS:

This group contains informaticn on the autometive
engine exhaust system from the 2ngine exhaust mani-
fold to the 'tailpipe.

As applicable

e+ Exhaust Muffler
««sExhaust Pipes
.+ .Exhaust Shields

«..Tailpipe
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GROUP 12

EXEAUST SYSTEM

12-1, DESCRIPTION

3. General (fiz. 12-1). The engine exhaust sys-
tem congists of two exhaust pipes (left and right-
hand) that conduct exhaust gasses from the left-
hand and right hand engine axhaust manifolds to
the muffler for emmission through a rear-mounted
spout (tail pipe). The system is suspended by brack-
ats and elagtomer mounts. A Waste-Destruct Sys-
tem Injector is installed as an opdon on some
coaches in the right hand exhaust pipe fustforward
of the mutfler; refar to Group 33 for servicing the
waste-desiTuct components.

Carbon monoxide produced in engine
operation is poisonous. Leaks in the
engine exhaust system should be re-
raired as soon as posgsible. Do notoper-
ate the coach in enclosed places without
adequate ventilation.

This group provides service insiTuctions for the
exhaust gystem and its components. For service
informadon on related systems such as the engine
assembly; refer to Group 13, or to the applicable
group referenced. For information on part numbers
and procurement ¢f replacement paris, refer {o
Group 12 in the 2800R Parts Camlog.

b, Exhaust Pipes and Mwfifler Spout. The ex-
haust pipes are curved 180 degreestoprovide long-
{tudinal clearance for muifler mounting under the
left rear side of the ccach. A {lange on each ex-

Table 12-1.

Baust pipe angine end has two holtholes for mount-
ing the pipe and gasket to engine exhaust manifold,
The flange-less end of each exhaust pipe, and the.
muffler spout (tzil pipe), are inserted into the
muffler inlet and outlet tubes and secured by
clameps.

¢, Muffler, The murifler i3 2z baffle restrictor
type mounted on the coach frame with a shock-
absorbing =lastomer mount at a bracket on each
end. The mut{ier has two forward inlettube fittings
to receive the exhaust pipes and one rear outlet
tube fiting to receive the muifler spout (tail pipe).

d. Heat Shields. The muffler heat shield is a
curved aluminum, double-gkin, heat guard {or pro=-
tection of components in the engine compartment.
The shield hag a S0=degree arc extending to cover
the mutfler top and inboard side. Three welded
brackets on the coach chassis atrach the shield in
position. A sheet-steel heatr shield is an integral
part (welded) of the right-hand sxhaust pipe, pro-
tecting the botiom of the engine.

12-2. TROUZLESEQOTING

Troubles in the exhaust system can be caused by
leakage, constrictdon, Waste-Destmuct System
problems, and failure of the heat shields to pro-
tect engine parvs. Before troubleshocting the ex-
bhaust gystem, inspect according to paragrzarh 12~
4b,

Troubleshoot malfuncdons of the exhaust system
according to table 12-1.

Troubleshooting Engine Exhaust System

Malfunction (symptoms)

Probable causes

Corrective action (remedies)

Exhaust system leaking fumes, noisy,
whistles, or rattles

Loose sxhaust systam attach-
ing parts

Constricted exhaust pipes,
muffler spout, or mufiler

Deiective exhaust pipe gasket

Tighten loose part(s); for loose
manifold, refer to Group 15

Remove constriction or replace
defective part: also see other
Temedies for last malfunction
in this {able

Replace gasket: refer to para-
graphs 12-3 D and ¢
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Table 12~-1. Troubleshooting Engine Exnaust System (Contimied)

Malfurction {symptoms)

Probable causes

Corrective action (remedies)

Exhaust system leaking fumes, noisy,

whistles, or ratties (continued)

Engine overheats

Muffler, spout {tail pipe) or
exhaust pipes have holes
(rusted or burned)

Loose, cracked, or broken
exhaust manifeld

Loose or defective waste-
destruct injector

Badly damaged or missing
heat shields or parts of ex-
haust system

Replace defective part; for ex-
bavst pipe refer to paragraphs
12-3 b (left) or 12-3 ¢ (right);
er for tail pipe refer to para-
graphs 12-3h and i

Correct defect; refer to Group
15

Install servicable injector; refer
to Group 35

Repair, reinstall or replace
parts as necessary; refer to
paragraphs 12-3 and 12-6

Engine runs rough, because of ex-
cessive back pressure in exhaust
system (3 psi max. allowable)

Excessive liguid emitted from t2il pipe

Constricted or clogged muf-
fler, exhaust pipe, or spout

Waste destruct system mal-
functioning

Remove constriction or replace
clogged muffler. Check Waste~
Destruct System for malfunc-
tions that may cause muffler
clogging: refer to Group 35.
Check engine for malfunctions
that may clog muffler; refer
to Group 15 )

Refer to Group 35

12-3, REMOVAL/INSTALLATION

‘2. General (fig. 12-1), Step-by-stepinstructions
for replacement of the exhaust systexm components
are provided in this section. Replacement parts
should be procured from those listed in the 2500R
Parts Catalog. A torgue wrench is required for
correct tightening of all nuts. Apply penmetrating
oil to all corroded nuts, bolts, and clamps pefore
locsening.

b, Left-Hand Exhaust Pipe Removal. To re-
move left-hand exhaust pipe, proceed as follows:

(1) Loosen muffler upper inlet clamp and °

slide it aft ontc mutfler inlet tube.

(2) Remove two bolts and muts, thenm re-’

move exhaust pipe and gasketfrom left-hand engine
rmanifold.

(3) Pry exhaust pipe and the clamp bushing
out of muffler inlet tube.

12-4

(4) Move exhaust pipe rearward and up past
engine.

¢. Left-Hand Exhaust Pipe Installation, To
install lef{-hand exhaust pipe, proceed as follows:

(1) Use a2 small amount of gasket cement
to hold gasket to engine leff-hand manifold outlet
during installation.

(2) Push end of exhaust pipe and the clamp
bushing into upper mudffler inlet tube. ‘

(38) Position other end of exhaust pipe to
engage left-hand manifold and gasket. Install two
bolts and nuts. Torgque nuts to 39 to43 foot pounds.

(4) Secure exhzust pipe to muffler by tight-
ening clamp over the clamp bushing.

d. Right-Hand Exhaust Pipe Removal. To re-
move Tright-hand exhaust pipe, proceed as follows:

4/73



(1) Loosen twc clamps on waste-destruct
. injector; slide clamps off ends of injector plate.

(2) Remove injector with screen and four
gaskers,

(3) Locsen nuffler lower inlet clamp and
slide it onto muler inlet tube.

(4) Pemove two bolts and nuts, then remove:

expaust pipe and gasket from right-hand engine
manifold.

(5) Pry exhaust pipe and clamp bushing out

of murfler inlet tube.

{6) Slide injector mowunting clamps off of
exhaust pipe.

e, Right-Hand Exhaust Pipe Installation. To

install right-nand exhaust pipe, proceedasfollows:

(1) Use a small amount of gasket cement
to hold gasketr 10 engine right-hand manifold cutlet
during installation.

(2) Slide two injector clamps onto cutlet and
of replacement axhaust pipe.

(3) Push end of exhaust pipe and the clamp
bushing into lower mutfler inlet tube.

(4) Position other end to engage right-hand
manifold and gasket. Install two bolts and muts.
Torque nuts to 39 to 43 foot pounds.

{3) Install waste-destruct injector with three
gasgkers, screen, another gasket, then curvedplate.

(8) Secure plate with two clamps on exhaust
pipe.

(7) Secure exhaust pipe to muffler by tight-
ening clamp over the clarap bushing.
{. Muifler Removal. To remove the muffler,
procead as follows:

(1) Remove rear two bolts and washers from
muifler mount. .

(2) Remove two forward clamps from mui-
fler inlet tubes. Move clamps onto exhaust pipes.

{3) Remove forward two bolts and washers
irom muifler mount.

(¢) Disengace mufler irom exhaust pipes,
lower muffler and remove it from vehicle. Remove

Group 12
Model 2900R

and retain the 'two clamp bushingsg from two muf-
fler inlet tubes,

{5) Rermove rear clamp arnd muffler spout.

g. Muifler Installation. To install the muffler,
proceed as tollows:

{1) Install spout on replacement muifler with
clamp.

(2) Move mutfler under vehicle and engage it
with ¢lamp bushings and exhaust pipes,

(3) Secure clamp on joint of exhaust pipes
and mutfler.

(4) Install forvard muifler mount with two
bolts and washers. Torque bolts to 22 to 24 foot
pounds.

(3) Install rear muffler mount with twobolts
and waspers. Torgue bolts o 22 to 24 foot pounds,

h. Muwifler Spout Removal. To remove mutfler
gpout, remove clamp from muffler, then remove
spout.

i. Mutfler Spout Instzllation. To install muffler
spout, sSecure new Spout on muffler with clamp.

12-4. INSPECTION/CLEANING

a. General. Procedures in this paragraph con~
tain {rformation required for inspecting and clean-
ing the engine exhaust system. The engine exhaust
system should be visually inspected for damagse
and constricHons, especially after long storage or
prolonged trips.

D. Inspection. Inspect the exhaust system ac-
cording to wmble 12-2. Replace parts which have
covious damage.

c. Operatiopal Checkout. If exhaust problems
are suspecied but not revealed during inspection
procedures, operate engine and check exhaust
system by sight, sound, and feel (avoid touching
hot parts with your hands). Check for excessive
vibration and listen for the sound of lealding grsses.
Also check the exhaust manifolds for problems;
refer to Group 13.

d. Cleaning. Rusted, dirty, and corroded areas
may be cleaned by using a metal scraper, wire
brush, abrasive cloth, and steam cleaning, as
necessary. After cleaning parts, inspect them for
serricability.
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Table 12-2. Encine Exhaust System Inspection

Component (and Item or Inspection . .
Avea) Method Inspect For Disposition
A1l gas conducting parts Visual Dark spots (evidence of Replace part
leaking gasses)
Thin rusted areas Replace paxt
Holes Replace ﬁa.rt
Deep dents Remove dents
Constrictions Remove constricting
matter
Other damage Replace parts with ex-
tensive damage
Fasteners, brackets, and Visual Looseness and damage Tighten loose parts,
heat shields and manual repair or replace parts
which have extensive
damage
12-5. GENERAL INFORMATION b. Exnaust System Data. General datz on the

2, General This section conizins general in-
formation related to procedures contained in pre-

vious sections.

exnaust system is contained in table 12-3.

¢. Torgue Requirements. Torque requirements

for fasteners used in the exhaust system are given

in table 12-4.

Table 12-3. Exhaust System Data

Ttem Type Material Value /Size Length
Muffier Cylinder with baffles and Aluminized steel 8.5 inches 43.5 inches
two mounting brackets diameter
Exhaust back pressure - - 3 psi max. -
allowable
Muffler heat shield Double-wall Aluminum 0. 05 - 29 inches
inch thickness
Left-hand exhaust pipe Seamless or welded tube Carbon steel 2-3/8 ‘30 inches
. 0. 062 inch wall inches O.D.
Right-band exhaust pipe Seamless ‘or welded tube; Carbon steel 2-3/8 3linches
, with heat shield 0.062 inch wall; | inches O.D.
Shield 0. 063-
inch steel
Muffier spout Seamless or welded tube Steel 3 inches 15 inches
r 0.D. at
muffier
[
12-8 4/73
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Table 12-4. Torque Requirements
Item Torque Lubricant
Exhaust pipe flange nut (7/16 -20) 50 foot pounds Threadlube
Exhaust pipe clamp bolt (3/8 -24) 20 foot pounds Threadlube
20 foot pounds Threadlube

Pipe support clamp bolt (3/8 -24)
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exhaust pipes to engirne manifolds, replacement bolts -
and~hut5*&re*heihg“suPPliedfto:dealgrs_and owners For
installaticn in'the‘FQﬁchesﬁ}iatedfhelow. B
2. EFFECTIVITY: . o e
Coach serial numbers 00001 through 00399,

3. MANPOWER_ ' : .

Estimaie&'accomplisﬁment time for one .mechanic.is
twenty minutes, ‘ ST .

4. MATERIAL
Parts reéquired are as follows: .
. TITLE " RVD P/N ..

BOLT, Hex hd,
7/16-14 x 1-3/4

5100800-20 4

NUT, Self M17138 ' 4

locking, 7/16-14

5. ACCOMPLISHMENT INSTRUCTIONS

2. Left Side Exhaust Manifold. The procedure for
removal ang installation of bolts/nuts on the left side
exhaust manifold is as follows:

{1} Gain access to the exhaust manifold through
engine-transmission-Apy service door,

CAUTION

Accomplish steps 5.a.(2) and 5.a. (3}
as two separate steps to leave one
bolt/nut intact while replacing oppo-
site bolt/nut to bPrevent gasket damage
from sagging of the exhaust pipe,

S — e o 'v:gf T g ';:.ft.f
: Td providefincreaSedvreiiabiliﬁyfof.boltS“whichffasﬁen.A‘ A
'} EXHAUST-PIPE-TO-
| ENGINE~MANTFOLD

SussECT - 1
'REPLACEMENT OF |

-ATTACHMENT BOLTSW

MODEL (5) -

AFFECTED

2300R

QTY PER COACH

| OWNER MANUAL (5}

WARRANTY MANUAL (S}

(Factory Use Qnly)
Information -
added to:

SERVICE MANUAL {S)

PARTS MANUAL (S]

OTHER

RVD-84 16-73)
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(2} Remove existing forward bolt/nut then insert

new bolt (5100800~20) down through top of exhaust mani-
fold flange. Install nut (M17128) and torgue 33 tg 37
foot pounds.

(3) Repeat step 5.a.{2) on aft bolt/nut.

b. Right Side Exhaust Manifold. The brocedure for
removal and installation of bolts/nuts on the right
side exhaust manifold is as follows:

{1) Gain access to the exhaust manifold through
engine service door.

{2) Observe caution preceding previous step
5.2.(2) then remove existing forward bolt/nut and heat

shield (5101801-01). Retain heat shield for reinstalla-
tion.

(3} Position mounting hole of heat shield over
hcle on exhaust manifold flange with long body of shield
extending down adjacent to the exhaust pipe,

(4) Insert new bolt {(5100800-20) down through top
of heat shield into exhaust manifold flange.

(5) Align outboard surface of shield +o be approx-—
imately parallel with coach outbhoard frame longitudinal
beam.

{6) Install nut (M17138)
pounds.

and torque 33 to 37 foot

(7)  Repeat step 5.a.(2) for the aft bolt/nut.

6. SERVICE MANAGERS

Make certain the replacement bolts/nuts provided with
this bulletin are installed on coaches now in your
possession before delivery.

7. COWNERS

Make an appointment with your dealer to have the re-
placement bolts/nuts provi@gg with this bulletin
M . //' -
lnstalled. { o _ZZ%:M%M
John 1. Strever

" Service Manager
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