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REBU LD BLOMRS

LEARN NG (BJECT VES

1 Terminal Learning (pjective: Povided wth faulty blowers, required tool s,
repl acenent parts, shop supplies, cleaning naterials, and references, rebuild the
bl oners to a serviceabl e condition, per the references. (3524.02.03)

2. Enabling Learning (pj ectives: Povided wth a faulty bl ower, required tool s,
repl acenent parts, shop supplies, cleaning naterials, and TM9-2320-297-34, per the
ref erence: (3524. 02. 03a)

a. Dsassentl e the bl oner. (3524.02. 03b)
b. Inspect the bl ower conponents for serviceability. (3524.02.03c)
c. Replace the unserviceabl e conponents. (3524. 02. 03d)
d. Assentl e the bl ovwer. (3524.02.03¢)
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1. B3 QN GHARACTER ST CS AND PR NJ ALES G- GPFERATI ON OF THE 8VO2TA CETRO T O ESH
BNG N

a. In the scavengi ng process enpl oyed i n sone engi nes, such as the 8\O2TA the
bl over forces a continuous charge of air into the cylinders. This air thoroughly
sweeps out all of the burned gases through the exhaust ports and hel ps cool the
internal engine parts, particularly the exhaust valves. Therefore, at the begi nning
of the conpression stroke, each cylinder is filled wth fresh, clean air, which
provi des for efficient conbustion.

b. Ar entering the blower fromthe air cleaner, and on sone engi nes through a
turbocharger, is picked up by the blower rotor |1obes and carried to the di scharge side
of the blower. The continuous di scharge of fresh air fromthe bl ower enters the air
chaner of the cylinder block and sweeps through the intake ports in the cylinder
l'iners.
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c. Theangle of the ports inthe cylinder liners creates a uniformswrling
notiontotheintake air as it enters the cylinders. This notion persists throughout
the conpressi on stroke and facilitates scavengi ng and conusti on.

d Toput it sinply, we could say that the bl ower, designed especially for
efficient diesel engine operation, supplies the fresh air needed for contustion and
scavenging. You could al so say that its operationis simlar to that of a gear-type
ol punp, inthat two, hollow three-lobe rotors revolve wth very cl ose cl earances in
a housing bolted to the top deck of the cylinder bl ock, between the two banks of
cylinders. Aso, the helical (spiral) design of the rotor |obes provides continuous,
uni formdi spl acenent of air.

e. Qrrently there are two basic types of bl owers being used: the regul ar type
and the OM(optional turbocharger nounting) type.

(1) The regular-type bl ower has six nounting holes in the top of the bl over
housi ng and has regular end plates. It is used on engines that do not enploy a
t ur bochar ger .

(20 The OMtype bl ower has additional outboard hol es for nounting the
turbocharger adapter. Qne of the end plates includes two oil drain holes wth seal
rings for the turbocharger return oil drain back. This bl ower is used on turbocharged
engines that require a larger volune of air for scavengi ng and conusti on. The one we
use for training is the OMtype.

2. REPA R PROEJDRES FR THE BLOER

a D sassenbl e the B ovwer

(1) Followalonginthe nanual as we discuss each step and it wll hel p you
when it cones tine for the perfornance test. A so, throughout these instructions, you
wll be directed to apply torque in foot pounds just as it states in your technical
nanual . However, you know you nust convert foot-pounds to i nch-pounds when deal i ng
wth lowtorque specifications. That wll be your responsibility. It is done in the
interest of accuracy; foot-pound torque wenches are not accurate at extrenely | ow
readi ngs.

(2) Renove the eight shipping bolts nounted to the outside of the end
pl at es.

(3) Hace the special rubber tool, wiichis just a piece of tire, between
the gears and renove the cap screws and sl eeve fromeach gear. The nanual tells you
to use a clean shop cloth between the gears, which is ok. Hwmever, you wll find that
the gears wll turn your shop cloth into a shop rag.

(4 Rl the two gears. To do this, we use the two gear pulling tool s |ike
you see here. Install one on each gear, using two bolts on the left gear and three
bolts on the right gear. Before renoving the two gears, place the piece of rubber
bet ween the two gears again and break the torque on the fuel punp drive capscrew
located at the front of the bl ower. Renove the two gears by turning the two gear
pul ling tool screws unifornhy cl ockw se and wthdrawthe gears fromthe rotor shafts.
Tag the gears right and | eft and renove the ggar pul ling tool fromthe gears.
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(5 Renove and tag the shins and spacers fromthe rotor shaft. Renove and
tag the rear bearing retainers by renoving the six screws. (nhce you have that done,
repeat the procedure for the front bearing retainers. |f there are no questions, you
nay now renove the gears and bearing retai ners fromyour bl over.

(6) Renove the rear end plate, 1oosen the two screws in the front end
plate, three conplete turns or until the heads of the screws are flush wth the
housi ng. Renove the two screws fromthe rear end plate. Aine the holes of the two
gear pulling tools wth the tapped holes in the rear end plate. Secure the gear
pulling tools by evenly installing three Y4i nch capscrews around each one. Turn both
gear pulling tool screws clockwse and renove the rear end plate. Renove the gear
pulling tools fromthe end pl ate.

(7) Renove the front end plate, tag the end plate | eft and right; renove
the two screws and the end plate. If there are no questions, renove the two end
pl ates fromyour bl over.

(8) FRenove the rotors, pull themslowy and evenly fromthe housi ng.
Handl e the rotors wth care to avoid danage. Do not force the rotors out of the
housing. It is very inportant that the rotors be narked for proper reinstallation.
Fol lowthe narki ng procedure in the nanual carefully. Renove the rotors fromthe
housi ng of your bl over.

(99 Renove the oil seal ring carrier, position one |obe of the rotor in a
soft jawed vise and tighten the vise just enough to secure the rotor. sing snap ring
pliers, renove the oil seal ring fromthe oil seal ring carrier. To avoi d danagi ng
the oil seal ring, do not twst or spread it nore than to renove it. Qnice the oil
seal is out of the way, we install the carrier renover adapter in the groove of the
ol seal ring carrier and secure the gear pulling tool to the renover adapter wth two
cap screws. sing the gear pulling tool, renove the oil seal ring carrier. Renove
the other three oil seal carriers, using the sane procedures. You nay now renove the
oil seal rings and carriers fromthe rotor shafts.

(10) If the bl ower has the new doubl e-lipped oil seals in place of the
three-piece oil seal ring, support the outer face of the end plate on wooden bl ocks,
on apress. Wsingthe oil seal remover and installer, press the bearing and oil seal
out of the end plate. |f the bl ower does not have the doubl e-l1ipped oil seal's, press
out the bearing and coll ar.

b. Inspect B ower Gonponents

(1) FHrst, you nust clean all the conponents wth clean fuel oil and dry
themwth conpressed air.

(20 BExamne the bearings for any indications of corrosion or pitting.
Lubricate each bal| bearing wth light engine oil. Wiile holding the bearing i nner
race fromturning, revol ve the outer race slowy by hand and check for rough spots.

(3) If theol seal rings, carriers, and collars are to be reused, check

themfor wear or scoring. They nust be replaced if worn excessively. The current oil
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seal rings are chrone flashed and the carriers are liquid nitrated. Wen repl acenent
of anoil seal ring or carrier is necessary, both parts nust be repl aced toget her.
However, you wll find that if you get the rebuild kit for the blower, it wll have
the double-lipped seals init and they can be used to replace the oil seal ring,
carrier, and collar.

(4 The next itens we wll inspect are the rotor |obes, especially the
sealing ribs, for burrs or scoring. The rotors nust be snooth for satisfactory
operation of the bloner. If the rotors are slightly scored or burred, they can be
cleaned up wth enery cloth. Examine the rotor shaft serrations for wear burrs or
peening. A so, inspect the bearing and oil seal contact surfaces of the shafts for
wearing and scoring.

(5 Inspect the inside surface of the bl ower housing for burrs or scoring.
The inside surface nust be snooth for efficient operation of the blower. If the
inside surface of the housing is slightly scored or burred, it can be cleaned up wth
enery cloth. Check the finished ends of the bl ower housing for flatness or burrs.

(6) The end plates nust set flat agai nst the bl oner housing. The fini shed
inside face of each end plate nust be snooth and flat. If the finished faceis
slightly scored or burred, it can be cleaned up wth enery cloth. However, be careful
not to renove netal at the joint face between the end plates and the housing. |If you
do, air or ol leaks could devel op after assenfly.

(7) Examine the serrations in the bl ower timng gears for wear or peeni ng.
A so, check the gear teeth for wear, chipping or other danage. If the gears are worn
or damaged sufficiently to require repl acenent, both gears nust be repl aced as a set.

c. Assenbl e the B ower

(1) If theol seal rings and carriers are to be reused, support the rotor
w th wooden bl ocks on a press. Lubricate the oil seal ring carrier wth clean engi ne
oil and wth the chaniered inside dianeter facing the rotors, press the carrier down
tight against the rotor wth the oil seal ring carrier installer. The other three
carriers are installed using the sane procedures. Install the oil seal ring on the
carrier, being careful not to spread the seal ring nore than necessary to get it into
the groove of the carrier. If there are no questions, install the four oil sea ring
carriers and oil seal rings on your rotor shafts.

(20 CAUNON If the double-1ipped oil seals are used, they nust be

installed dry. Db not apply oil tothe inside or outside dianeter of the seal. This
seal is coated wth Teflon and the use of oil wll danage the Teflon coating.

(a) Install anewoil seal spacer on the rotor shaft using the
installation toodl .

1 Pessit ontherotor shaft until the shoul der of the
installation tool or the spacer contacts the rotor.

2 Instal the remaining three spacers followng the sane

pr ocedur es.
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(b) Renove the plastic seal protectors and set themaside for use
later.

(c) Wethe sea installationtool toinstall the double-lipped oil
seal s.

(d) Install the double-lipped oil seal wth the nuniered side towards
the installation tool .

(e) Install the double-lipped oil seal intothe rear end plate until
the installation tool contacts the rear end pl ate.

(f) Instal the remaining three seal s the sane way.
(g0 If there are no questions, install the double-lipped oil seal s.

(3) After you have the oil seal rings and carriers installed, the next
thingistoinstall the ol sea collars intothe end plates. To do this, support the
end plate wth wooden bl ocks on a press. Lubricate the outside dianeter of the oil
seal collar wth clean engine oil and wth the chanfiered outsi de di aneter facing the
end plate. It should be .002 to .008 inches bel owthe face of the rear end plate. |If
there are no questions, install the oil seal collars into the end plates.

(4 Qncethe ol seal collars arein place, we are ready to install the
rotors inthe front end plate. Support the end plate on two wooden bl ocks wth the
flat side facing up and the installation nark “top” on the end plate facing to your
right. Lubricate the oil seal rings on both ends of the rotors wth clean engine oil.
Install the rotors in their tagged shaft hole. The installation narks nust |ine up
during installation. Vérk the rotors into position until they contact the front end
plate, being careful not to danage the oil seal rings.

() CAUNCON |If double-lipped oil seals are used, installation of
the rotors wthout using the plastic seal protectors coul d danage the doubl e-1i pped
seal s.

(b) CAUNON To prevent danage to the doubl e-1ipped seal, do not
apply oil tothe seal or rotor shaft.

(c) Reinstall the plastic protectors into the doubl e-1ipped oil
seals, tapered edge facing out. Install the rotor into the shaft hole until the rotor
contacts the front end pl ate.

(d) If there are no questions, install the rotors into the front end
pl at e.

(5 The next thing we want to do is to | ower the bl ower housi ng down over
the rotors. Mke sure the topside of the housing is facing the sane way as the
topside of the end plate. Aine the dowel pin holes in the housing wth the dovel
pinsinthe front end plate and push the housing until it is seated agai nst the front
end plate. If necessary, tap the bl ower housing wth a soft-faced hanmer. Hrny
hold the front end plate and housi ng together and carefully set the bl ower down on the
vor kbench, wth the top facing up. Then, secure the end plate to the housi ng by
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installing the two screws and torque them5 to 10 foot-pounds. Db you have any
questions? You nay nowinstall the housing to the front end plate.

(6) Install therear end plate. Sand the bl oner up on the two wooden
bl ocks. Center the oil seal rings and install the end plate so the flat, snooth
surface faces the rotors. Mke sure the installation narks are alined, install the
two screws, and torque to 5 to 10 foot pounds. You can nowinstall your end plate to
the bl ower housi ng.

(7) Install the bearings. Lubricate the bearings wth clean engine oil and
install them wth the nunbered end up, into the rear end plate. Mke sure you put
themin their tagged location. Wse the installation tool and tap the bearings in
until they are fully seated. Turn the bl ower over and install the bearings into the
front end plate, wth the shoul der side up. Db you have any questions? If not,
install your bearings in their tagged | ocati on.

(8) Before we assenl e anything nore, we need to check the rotor-to-end
plate clearances. The feeler gauge i s placed between the rotor and end plate at both
ends. The clearance at point “a is .007 inch and a point “b” .014 inch. If the
cl earances are belowthe mninum tap the bearings, using a seal ring installation
tool, and recheck the clearances. Repeat the procedure until the proper clearances are
obtained. Ae there any questions? If not, check the rotor end cl earances on your
bl over .

(9 MNowthat we all have the correct rotor end cl earances, we need to
install the bearing retainers. Torque the screws to 2to 9 foot-pounds. |f there are
no questions, install the retainers.

(10) Position the bl oner on the workbench, wth the rear end plate towards
you. FRotate the rotors and bring the flat spots in the rotor shaft splines into
aignnent, facing tothe left. W areready toinstall the timng gears.

(@) Install the spacers and shins in their tagged | ocation. Then,
ubricate the splines on the shafts of the rotors wth clean engine oil and install
the gears in their tagged | ocation. Mke sure their teeth are neshed and the flat
spots inside the gears aline wth the flat spots on the rotor shafts.

(b) Thread the capscrews wth spacers into their tagged | ocations,
pl ace the rubber between the gears, and tighten the capscrews evenly until the gears
are agai nst the spacers and shins. Bvenly torque the cap screws to 100 to 110 foot -
pounds. Db you have any questions? Install the tining gears on your bl over.

(11) The last thing we wll do to the blower is check the rotor clearances.
However, before we do that we need to install four 516-18 x 1-7/8 cap screws wth
flat washers in each of the front and rear end plates and torque themto 13 to 17
foot-pounds. This wll hold the end pl ates agai nst the bl oner housi ng whil e you nake
the cl earance checks. Turn the blower on its side and support it wth woden bl ocks.
V& are nowready to check the cl earances and nake adjustnents, if needed.

(a) Recheck the rotor end cl earances between the | obes of the rotor
and end plates. There shoul d not be any questions on howto check rotor end
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clearance; you have already done it once. o, at this tine, recheck your rotor end
cl ear ances.

(b) To increase or decrease cl earance between the rotors, you nust add
or renove shing frombehind the gears. For exanple, placing a . 003 i nch shimbehind a
gear wll rotate the rotor .00l inch. The shins cone in different thickness. A so,
you nust nake the rotor-to-rotor neasurenents one inch fromeach end and at the center
of the bl over.

(c) Ve are going to check the cl earances between the rotors at points
“c” and “d’” and the rotor housing at point’s “€” and “f”. Don't forget that you have
to check these cl earances at both ends and in the center. You wll have to rotate the
rotors to aline the lobes wth each of the points to be checked. Refer to the
technical nanual for the nini numcl earance at each point. Db you have any questions
on naki ng t hese cl earance checks? |f you have a probl emwhil e naki ng the checks,
raise your hand. Qe of the instructors wll be glad to hel p you out.

(d) The next cl earance checks are nade the sane way. The difference
is, we have rotated the rotors 180 degrees and are checki ng the cl earances of the
other rotor. Ae there any questions? Mke these cl earance checks on your bl ower.

(e) Renenter, to adjust the rotor clearance, you nust add or renove
shins frombehind the gears. A thistine | want you to renove the eight 5/ 16-18 x 1-
7/8 cap screws we used to hold the two end pl at es.

FEFERENE

TM9-2320- 297- 34
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