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1984 ENG NE COCLI NG
Mazda Cool i ng System Speci fications

626, G.C, Pickup & RX7

ENGINE COOLANT SPECIFICATIONS
THERMOSTAT
Thernmostat is a wax pellet type. On B2000, B2200, G.C and
RX7, thernostat begins opening at 177-182°F (80.5-89.5°C), and fully
opens at 203°F (95°C). Thernpstat on 626 begins opening at 187-193°F
(86.5-89.5°C), and fully opens at 212°F (100°C).
RADIATOR CAP

Radi ator cap pressure relief valve opens at approximately 13
psi (.9 kg/cnt).

COCOLANT CAPACI TY TABLE

Application Quarts (L)
B2000

Manual Transmi ssion

WO Heater ....... .. .. .. . ... 7.0 (6.6)

WHeater . ..... .. . . . .. 7.6 (7.2)

Automati c Transm ssi on

WO Heater ...... ... ... . . . .. .. 7.3 (6.9)

WHeater . ..... .. . .. .. 8.5 (8.0)
B2200

WO Heater . ...... . .. . . i 10 (9.5)

WHeater ........ . .. .. .. 11.1 (10.5)
G.C

Manual Transmi ssion

WO Heater ....... ... . . . . .. . .. 5.3 (5.0)

WHeater . ..... .. . .. .. 5.8 (5.5)

Automati c Transm ssi on

WO Heater ....... ... . . . . .. .. 5.8 (5.5)

WHeater . ..... ... . .. .. 6.3 (6.0)
RX7 e 10 (9.5)
B26 e 7.4 (7.0)

END OF ARTICLE



ENGINE COOLING FAN
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ARTICLE BEGINNING

1984 ENG NE COCLI NG
Mazda Engi ne Cool i ng Fans

626, G.C, Pickup & RX7

DESCRIPTION

The basic liquid cooling systemconsists of a radiator,
wat er punp, thernostat, cooling fan, pressure cap, heater (if
equi pped), and various connecting hoses and cool i ng passages in the
bl ock and cylinder head. In addition, many cars use a fan clutch
(incorporating a thernostatic control) or flexible fan bl ade. These
reduce noi se and power requirenents at higher engi ne speeds.

Some nodel s may use a thernostatic vacuum switch to advance
ignition timng in the event of overheating. Mst nodels use a
cool ant recovery systemto prevent |oss of anti-freeze.

MAINTENANCE
DRAINING

Renove radi ator cap and open heater control valve to maxi num
heat position. Open drain cocks or rempove plugs in bottom of radiator
and in engine block. In-line engines usually have one plug or cock,
while "V' type engines will have two, one in each bank of cylinders.

CLEANING

A good cl eani ng conpound renoves nost rust and scale. Foll ow
manufacturer's instructions in the use of cleaner. If considerable
rust and scale has to be renoved, flushing should be used. C ean
radi ator air passages by blowing with conpressed air from back to
front of radiator.

FLUSHING

CAUTI ON: Some manuf acturers use an al um num and plastic radiator on
some nodels (identified by a note below the filler neck).
Material used for cleaning and flushing nmust be conpatible
wi th al um num according to manufacturer’'s recomendati ons

1) Back flushing is a very effective neans of renoving rust
and scale froma cooling system For best results, the radiator,
engi ne and heater core should be flushed separately.

2) To flush radiator, connect flushing gun to water outl et
of radiator and di sconnect water inlet hose. Use a | eadaway hose,
connected to radiator inlet, to prevent flooding engine. Use air in
short bursts only, as this will prevent damage to radiator. Continue
flushing until water runs clear.

3) To flush engine, first renove thernostat and repl ace
housi ng. Connect flushing gun to water outlet of engine. Di sconnect
heat er hoses from engi ne. Flush using short air bursts until water
runs clean. Flush heater core as described for radiator. Make sure
heater valve is set to maxi num heat position before flushing heater.

REFILLING

Engi ne should be running while refilling cooling systemto



prevent air frombeing trapped in the engine block. After systemis
full, continue running engine until thernostat is open, then recheck
fill level. Do not overfill system

THERMOSTAT

1) Visually inspect thernostat for corrosion and proper
sealing of valve and seat. If satisfactory, suspend thernostat and a
thernoneter in a container with a 50/50 m xture of anti-freeze and
water. See Fig. 1.

2) Do not allow either thernostat or thernmoneter to touch
bottom of container, as this concentration of heat could cause an
incorrect reading. Heat water until thernostat just begins to open.

Heat Water and Note

Temperature that Thermostat

Starts to Open. Continue

to Heat Water and Note

Temperature When Thermostat

is Completely Open Thermometer

S

T‘hermoslat

~

|
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Fig. 1: Testing Thernostat in Anti-Freeze/VWater Sol ution
Support thernmoneter so it does not touch bottom of container.

3) Read tenperature on thernoneter. This is the initia
openi ng tenperature and should be within specifications. Continue
heating water until thernostat is fully open and note tenperature.
This is the fully opened tenperature. If either reading is outside of
specifications, replace thernostat, as it is not adjustable.

PRESSURE TESTING

A pressure testing tool is used to test both radiator cap
and conpl ete cooling system Test as follows, follow ng tool
manuf acturer's instructions.

Radi at or Cap
Visually inspect radiator cap, then dip cap in water and
connect to tester. Punp tester to bring pressure to upper limt of

cap specifications. If cap fails to hold pressure within
speci fications, replace cap.

ENGINE COOLING FAAT



Fig. 2: Testing Radiator Pressure Cap
Wet cap gasket before testing.

Cool i ng System

1) Wth engine off, wipe radiator filler neck seat clean.
Fill radiator to correct level. Attach tester to radiator and punp
until pressure is at upper limt of radiator rating.

2) If pressure drops, inspect for external |eaks. If no
| eaks are apparent, detach tester and run engine until norma
operating tenperature is obtained. Reattach tester and observe. |If
pressure builds up imrediately, a possible |eak exists froma faulty
head gasket or crack in head or bl ock.

CAUTI ON: Pressure may build up quickly. Release any excess pressure
or cooling system danage may result.

3) If there is no imediate pressure build up, punp tester
to within system pressure range (on radiator cap). Vibration of gauge
poi nter indicates conpression or conmbustion | eak into cooling system
I sol ate | eak by shorting each spark plug wire to cylinder block
Gauge poi nter should stop or decrease vibration when | eaking cylinder
is shorted.

CAUTI ON: Do not di sconnect spark plug wires while engine is
operating, or operate engine with spark plug shorted for
nmore than 1 minute, as catalytic converter may be damaged

4) Renove engi ne and transm ssion (automatic only) oi
di psticks and check if water drops appear in oil. If so, a serious
internal leak is indicated. If all checks are negative and system
hol ds pressure for 2 minutes, there are no serious |leaks in system

Radiator Should Hold Pressure

Tester After Tester is Pumped tUp

ENGINE CO(¢ lazda RX7or i|uvmyrx7_c0m Copyright © 1998 Mitchell Repair Inf

Fig. 3: Pressure Testing Cooling System
Punp up to specified pressure.

ANTI-FREEZE CONCENTRATION



NOTE: On nodel s using al um num engi nes or cooling system
components, refer to Owmers Manual for anti-freeze
requi rements and recommrendati ons. Al um num conponents
require a different fornmul ation of anti-freeze to prevent
corrosion.

On all cooling systens, test anti-freeze concentration using
anti-freeze tester. Tester should have a tenperature-conpensating
feature, as failing to take tenperature into consideration could
cause an error as large as 30°F (16°C). Follow tester nanufacturer's
instructions for correct use of tester

COOLANT RECOVERY SYSTEMS
DESCRIPTION

A cool ant recovery systemdiffers from other cooling systens
in that an overflow bottle is connected to the radiator overfl ow
hose. Overflow bottle is transparent or translucent to permt
checki ng of cool ant | evel w thout renoving radiator cap. No
adjustnent or test is required except keeping vent hole or hose clean
and checking pressure relief of radiator cap.

OPERATION
As cool ant tenperature rises and pressure in system exceeds
pressure relief valve of radiator cap, excess coolant flows into
overflow bottle. As engine cools and cool ant contracts, vacuumis
formed in the system Vacuum draws cool ant, stored in overfl ow

bottle, back into radiator. In a properly naintained cooling system
the only cool ant | osses will be through evaporation.

Radiator Ca
- I -

Fig. 4: Typical Cool ant Récovery System

Overflow Hose

Overflow Bottle

kr\“‘y/‘

N \-
Radiator Core \

Vent Hose

In a coolant recovery systemthe overflow bottle captures and
rel eases cool ant according to tenperature

THERMOSTATICALLY CONTROLLED ELECTRIC FANS
DESCRIPTION

Electrically-driven fans are actuated by thermal relay
swi tches. Thermal switches turn fan notor on when necessary and shut
fan notor off when not needed. Air conditioned vehicles are equi pped
with over-ride switches. These switches turn fan notor on whenever ] ) _
ENGIdHEi COOLINGys AddTiis| e pEexat i( pg.4)B8dnMsy siaeRXiAsort ilunmayinat. ¢omf afopyright © 1998 Mitchell Repair Inf



motor control is returned to thermal relay.

Crogsfiow
Radiator

= Electric
Fan Motor

Fan
Blades

Fig. 5 Typical Thernostatically Controlled Electric Fan

TESTING

Di sconnect fan notor wire connector and connect it with 14
gauge wire to a good 12-volt battery. If fan runs, notor is okay.
This indicates car battery, thermal switch, radiator fan swtch,
cool ant relay, tinmer relay, coolant tenperature switch, or A/C rel ay
may be defective. If fan notor does not run when connected directly
to a good battery, replace fan notor.

VARIABLE SPEED COOLING FANS - FLEX-BLADE FANS
DESCRIPTION

This unit is a flexible blade assenbly designed to flex
bl ades as engine RPMincreases. As RPMincreases, blade pitch
decreases, thereby saving power and decreasing noise |level. Keep fan
belt adjusted to proper tension as necessary.

Fig. 6: Flex Blade Fan Assenbly
VARIABLE SPEED FANS - FAN CLUTCH WITH THERMOSTATIC CONTROL

DESCRIPTION ENGINE COOLING FAA



Most air conditioned nodels use a thernostatically
controlled fluid fan and torque control clutch. Thermal control drive
is a silicone-filled coupling connecting fan to a fan pulley, and is
operated by a control valve. Control valve is operated by a
tenperature sensitive bi-nmetallic coil or strip and controls flow of
silicone through the clutch.

During periods of operation when radiator discharge air
tenperature is low, fan clutch speeds are sl owed, decreasing |oad on
fan belt. High radiator discharge air tenperature causes bi-netallic
coil or stripto allow a greater flow of silicone to enter clutch.
This increases drag between driven nenber and driving nenber
resulting in a higher fan speed and increased cooling.

Fans May Have
Stamped or Cast

Fig. 7: Thernostatically Controlled Fan Assenbly
Shown with stanped face and bi-netallic coil spring

TESTING

In cases of engine overheating or insufficient air
condi tioning proceed with follow ng tests:

1) Start with a cool engine to ensure conplete fan clutch
di sengagenent .

2) Cover radiator grille sufficiently to induce high engine
t enper at ur e.

3) Start engine and operate at 2000 RPM Turn on air
conditioning if equipped.

4) A fan roar will be noticed when fan clutch engages.

NOTE: It will take approximately 5 to 10 minutes for tenperature
to becone hi gh enough to all ow engagenent of the fan clutch.
VWi | e operating engi ne under these conditions, observe
tenperature light to prevent overheating. If hot |ight comes
on, renove cover fromradiator grille.

5) When clutch engages, renove radiator grille cover and
turn A/C off to assist in engine cooling.

6) After several mnutes fan clutch should di sengage. This
can be determned by a reduction in fan speed and roar. If fan fails
to function as described, it should be repl aced.

END OF ARTICLE
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1.1L & 1.3L ROTARY
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ARTICLE BEGINNING

1984 ENG NES
Mazda 1.1L & 1.3L Rotary

RX7

ENGINE CODING

ENGINE IDENTIFICATION

Engi ne identification nunber is stanped on front engi ne
housi ng behind the distributor.

ENG NE | DENTI FI CATI ON CODES TABLE

Application Engi ne Code
RX7
1.1L Rotary Carbureted ........... ... . ... .. ... ..... 12A
1.3L Fuel Injected ...... ... .. . .. .. 13B
ENGINE

REMOVAL & INSTALLATION

Renoval (1.1L)

1) Renmove hood and di sconnect battery ground cable. Drain
engi ne oil and cool ant. Renove engi ne under cover.

2) Disconnect followi ng electrical wires: Primary and
secondary ignition wires at coils, pick-up coil wring connections,
condenser |ead, oil level sensor |ead, tenperature sensor and oil
thernmo sensor (except California vehicles).
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Fig. 1: Exploded View of Rotors & Eccentric Shaft Assenbly

3) Renove air cleaner assenbly. Disconnect follow ng tubes
and hoses: Ol hoses at cool er, radiator hoses, automatic
transm ssion cooler lines (if equipped), heater hoses, fuel supply
and return |ines, vacuum and evaporative hoses, and air pipe at rear
of intake manifold.

4) Renove cooling fan and drive assenbly, radiator and fan
shroud assenbly. Renove alternator connectors. Disconnect throttle
sensor connector.

5) Wthout disconnecting refrigerant |ines, renmove
conmpressor and air conditioning condenser (if equipped) and tie out
of way.

6) Di sconnect choke heater connector. Di sconnect
accel erator, choke and hot start assist cables. Disconnect any
remai ning wires, tubes or |inkages between engi ne and chassis at top
of engi ne. Renobve upper engine-to-transm ssion bolts.

7) Raise and support vehicle. Renpve starter. Renove | ower
engi ne-to-transni ssion bolts. Renove exhaust pipe front cover. Renove
nuts and bolts, and di sconnect exhaust pipe from exhaust nanifold.
Support front catalytic converter.

8) Support front of transm ssion with jack and renove | eft



and right engine nount nuts. Attach sling to engine and take up
sl ack. Pull engine forward to clear clutch shaft, and lift engine
from vehicle.

Renoval (1.3L)

1) Renmove hood and di sconnect battery ground cable. Drain
engi ne oil and cool ant. Renove engi ne under cover.

2) Disconnect follow ng electrical conponents: Secondary
ignition wires, oil pressure and | evel gauge connectors, oil and
cool ant tenperature sensor connectors, air flow neter connector,
oxygen sensor and fuel injector connectors.

3) Di sconnect harness from vacuum sol enoi d val ves,
alternator, starter and ground connectors. Disconnect accelerator and
crui se control cables.

4) Disconnect follow ng tubes and hoses: Fuel and
evaporation hoses, oil hoses, radiator, heater and air hoses. Renobve
air funnel hose from dynam ¢ chanber and renove air cleaner assenbly.

5) Di sconnect power steering punp and A/ C conpressor from
engine and tie out of way. Renobve cooling fan, shroud and radiator.
Di sconnect netering oil punp connecting rod.

6) Di sconnect follow ng conmponents from dynam c chamnber
assenbly: Intake air tenperature sensor connector, 8 vacuum hoses
(mark for reinstallation), air supply valve connector, throttle
sensor connector and wire term nal connector. Renove intake manifold
retaining nuts and lift dynam c chanber assenbly off of engine

7) Raise and support vehicle. Renpbve starter. Renopve
engi ne-to-transm ssion bolts. Renmpve exhaust pipe front cover.

Di sconnect exhaust pipe from exhaust mani fold and support front
catal ytic converter

8) Support front of transm ssion with jack and renove | eft
and right engine nount nuts. Attach sling to engi ne and take up
sl ack. Being careful not to damage A/ C condenser, pull engine forward
to clear clutch shaft and lift engine from vehicle.

Installation (1.1L & 1.3L)

To install engine, reverse renpoval procedure ensuring that
| i nkages, tubes and el ectrical connections are restored in origina
position. Refill all fluids to specified |evels, warmup engi ne and
check for |eaks.

DISASSEMBLY

NOTE: To ease engi ne di sassenbly, manufacturer reconmends use of
speci al Engine Stand (49 0107 680A) and Hanger (49 1114 005).

1.1L & 1.3L
1) Loosen drive belts and hoses, and renove air punp and
alternator. Disconnect nmetering oil punp connecting rod and hoses at
metering oil punp outlets. Renmove exhaust manifold cover. Renobve
i ntake mani fold and carburetor on 1.1L engine, or injectors on 1.3L
engi ne. Renove gasket and "O' ring.
2) Renove exhaust manifol d, engi ne nmount and distributor.
Renove oil filter and cover from front housing. Renove water punp and
A/Cdrive pulley (if equipped).
3) Turn engine over, and renove oil pan (Be sure to
di sconnect oil |evel sensor) and strainer. Install Flywheel Brake (49
1881 060) on nmanual transmi ssion nodels, or Stopper (49 1881 055) on
automatic transm ssion nodel s.
4) Renove eccentric shaft pulley. Take off front cover with
gasket, and slide distributor gear off shaft. Renpbve "O' ring from
oi | passage. Renove oil punp sprocket nut. See Fig. 2. Slide oil punp
sprocket, eccentric shaft sprocket and drive chain off together. . .
P P J 1.1L & 1.3L ROTARArticl



Renove oil punp.

Eccentric
Shaft
Sprocket

Balance

Fig. 22 Renmoving G| Punp Drive and Sprocket
Punp drive and sprocket must be renoved together.

5) Renove bal ance wei ght and bearing housing fromfront of
engi ne. See Fig. 3.

6) On nmanual transni ssion nodels, renove clutch assenbly.
Renove flywheel nut using Socket (49-0820-035). Renove flywheel with
pul ler. On automatic transm ssion nodels, mark position of drive
pl ate on counterwei ght and renove drive plate. Renove flywheel nut
usi ng Socket (49-0820-035). Renpbve counterwei ght with puller.

Needle Bearing

Thrust Washer

Balance Weight

' Thrust Plate
R
Needle Bearing Bearing Housing
Fig. 3: Renoving Bal ance Wi ght & Bearing Housing

7) On all nodels, renpbve rear housing bolts in sequence. See
Fig. 4. Loosen in 2 or 3 steps. Lift rear housing off shaft. Renove
any seals stuck to rotor sliding surface, and place them back in
original positions. Renobve seals and "O' rings fromface of rear
rotor housing.

1.1L & 1.3L ROTARMrticle T



Fig. 4: Loosening Rear Housing Bolts
Loosen in 2 or 3 steps.

8) Attach Dowel Puller (49 0813 215A), and pull tubul ar
dowel s off rear rotor housing. See Fig. 5. Hold rotor housing by hand
to keep it from nmoving up, and renove rear rotor housing. Be careful
not to drop rotor apex seals and side pieces. Renove seals and "O'
ring fromfront side of rear rotor housing.

9) Renove side pieces, apex seals and springs fromrear
rotor and store in order for reassenbly. Renove all corner seals,
corner seal springs, side seals and side seal springs and store in
order for reassenbly. Renove rear rotor, and place on clean pad with
i nternal gear side down.

10) Renove seals and springs on remaining side of rotor, and
store in order for reassenbly. Place protector on seal inner lip, and
renove outer seal with Renover (49 0813 225). Renove inner seal
Renove seals and springs and store in order for reassenbly. Mark rear
rotor for assenbly identification

11) Attach puller, and while hol ding housi ng down, pul
tubul ar dowel s of f internedi ate housi ng. Renpve internedi ate housi ng
by sliding beyond rear rotor journal on eccentric shaft. Carefully
lift out eccentric shaft to avoid damage to rotor bearing and main
bearing. Repeat steps 7) through 10) to renove front rotor housing
and rotor assenbly.

1.1L & 1.3L ROTARﬁr“de Text (p 5)984 Mazda RX7For i|uvmyrx7_com Copyright © 1998 Mitchell Repair Inform:



/ (49 0813 215A)

Fig. 5 Extracting Tubul ar Dowel s from Engi ne
Hol d housi ng down wi t h hand.

INSPECTION & OVERHAUL

Front, Intermedi ate & Rear Housi ngs

1) dean housings, using extra fine enmery paper to renove
carbon deposits fromrotor running surface. Use ketone or thinner to
renove seal ing agent.

2) Check front, internediate and rear housings for
distortion. Place a straightedge across housing surface. See Fig. 6.
Measure distortion by inserting feel er gauge between housi ng and
strai ghtedge. Replace housing if distortion limt exceeds .0016" (.04
m) .
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Fig. 6: Checking Housing Distol'tion Wth Strai ght edge
Repl ace housing if warpage exceeds limt.

Rotor
Housing

3) Renove oil pressure control valve and spring from front
cover. Check for damage or corrosion. Replace if defective. Measure
control valve spring free | ength.

4) On 1.1L engine, free length of oil pressure control valve
spring should be 2.74" (69.6 nm. On 1.3L engine, free length of oi
pressure control valve spring should be 2.87" (73 nm. Cap bolt and
val ve spring are painted Yellow on 1.1L engi ne only.

5) Using a dial indicator and gauge body, neasure rotor
sliding surface stepped wear pattern on the 3 housings. SeeFig. 7.



Gauge Body

Dia! Indicator

Ve

L

Aotor Sliding
Surface

Fig. 7: Measuring Housing Wear with Dial 1ndicator
Check entire circunference of housing.

6) Check oil seal wear surface for variance. Check oil seal
step by noving dial indicator frominside to outside of oil seal wear
area. See Fig. 8.

A L SEAL STEP WEAR TABLE

Locati on Limt
Inside G| Seal

Tracing Mark ... .. .0004" (.01 mm
Qutside G| Seal

Tracing Mark ... .. . 004" (.10 mm)
Ol Seal Step ... .. . 0008" (.02 mMm

7) Check side seal step wear by noving dial indicator around
entire circunference of side seal tracing pattern. Side seal step
wear limt is .0008" (.02 mm. See Fig. 8.

Rear Housing

Fig. 8 Checking G| Seal & Side Seal Step War
Repl ace housing if step wear exceeds limt.

8) Measure inner dianeter of main bearing and outer dianeter
of bearing journal on eccentric shaft. Standard cl earance is

1091L6&.- POPL'ROPAR ¥& tee ﬂé‘xtc(ﬁ_ar];lgg@ MEXEEL A 770 A8V yrP.ca , Copyright © 1998 Mitchell Repair Inform:



repl ace beari ng.

9) To replace front or rear main bearing, renove stationary
gear retaining bolts. Using a Mandrel (49 0813 235), drive stationary
gear out of housing.

10) Place stationary gear in a press. Use same mandrel and
press main bearing out of stationary gear

11) Install new bearings while aligning tang bearing with a
slot of stationary gear. Press bearing into gear until adapter of
mandrel just contacts stationary gear flange. Install the stationary
gear into the housing, aligning the slot of the gear flange with the
dowel pin on the housing. See Fig. 9.

NOTE: VWhen installing rear main bearing, check condition of "O
ring and replace if necessary. Apply sealing agent on
stationary gear flange prior to installing it on rear
housing. Align pin and slot.

Rear Housin

F

ig. 90 Aligning Stationary Gear Slot & Dowel
Il ust

ustration applies to front and rear housings.

Rot or Housi ng

1) Inspect rotor housing for signs of water or gas |eakage.
Check for wear, scoring, cracking, flaking or any danage to chrom um
pl ated rotor running surface.

2) To clean housing, w pe off sealing agent or carbon in
rotor running surface with a rag and ketone or thinner. Renmpbve rust
deposits in water cooling passages.

3) Place a straightedge across sealing surface of rotor
housi ng and check for distortion with a feeler gauge. If distortion
exceeds .0016" (.04 nmm, replace housing. See Fig. 10

Rotor
Housing

Feeler
Gauge

Fig. 10: Measuring Rotor Housing for Distortion .
Repl ace if distortion exceeds linit. 1.1L & 1.3L ROTARXrticle T



4) Using an outside mcronmeter, nmeasure rotor housing w dth
at points Al B, C, and Din Fig. 11. Replace rotor housing if
di fference between point A and smallest value of points B, C and D
exceeds .0024" (.06 nm).

NOTE: Rot or housing width variations exceeding .0024" (.06 nm
woul d indicate a possibility of gas or water |eakage.

Measure at
Seal Grooves
{NOT at
Plated
Surface)

08
(20 mm})
Fig. 11: Rotor Housing Wdth Check Poi nt s
Check width at A, B, C and D

Rot ors

1) Inspect rotor for wear or damage, and check internal gear
for chips, cracks or scoring. Measure rotor width at 3 points on face
of internal rotor gear. Conpare maxi numrotor w dth di nension with
rotor housing width dinmension "A" inFig. 11 to determ ne cl earance.

2) O earance between housing width and rotor w dth shoul d be
. 0047-.0074" (.12-.19 mm on 1.1L engine, or .0047-.0083" (.12-.21
mm) on 1.3L engine. If clearance is greater than specified, replace
rotor assenbly.

3) If clearance is less than .004" (.10 mm, internal rotor
gear is not seated. Strike internal gear lightly with plastic hanmer
to seat. Recheck cl earance.

4) Measure inner diameter of rotor bearing and outside
di ameter of rotor bearing journal on eccentric shaft. Replace rotor
bearing if cl earance exceeds .0039" (.10 nm, or if damaged. See
Rot or Beari ng Repl acenent.

Rotor G| Seal

Wth oil seal installed in rotor, measure contact lip width
of seal. Seal nust be replaced if contact w dth exceeds .020" (0.5
mm) . Measure seal protrusion, and replace seal spring if protrusion
is less than .020" (0.5 mMm). See Fig. 12

Qil Seal Protrusion

Outer Oil Seal inner Ol Seal
Fig. 12: Measuring Ol Seal Protrusion
Check for free novenent of seals in groove.

Rotor Bearing Replacement 4 4, o131 ROTARArticle Text (n. ©1984 Mazda RXiFor iluvn



1) Place rotor on support so internal gear is facing
downward. Using rotor bearing Replacer (49 0813 240), without adapter
ring, press bearing out of rotor.

2) Place rotor on support with internal gear facing upward.
Pl ace a new rotor bearing on rotor with bearing lug in line with slot
in rotor bore. Press new bearing (using tool with adapter) until
bearing is flush with rotor boss. See Fig. 13.

Replacer Tool
(49 0813 240)

Fig. 13: Pressing Rotor Bearing from Rotor
Slot in rotor bore nmust be in line with bearing | ug.

Apex Seal

1) Cean all carbon from apex seal and spring w th cleaning
solution (not enery paper). Measure height of apex seal with
mcrometer. See Fig. 14. Replace seal if height is |l ess than .275"

(7.0 m).
¥y
D l Apex Seal
f 1 Side Piece

Fig. 14: Measuring Apex Seal Height
O ean thoroughly before neasuring.

2) Check for warpage by neasuring cl earance between top
surfaces of 2 apex seals with a feeler gauge. Replace all 3 seals if
cl earance exceeds .0024" (.06 mm). See Fig. 15.

S
—

Fig. 15: Checking Apex Seal Warpage
Repl ace if clearance exceeds limts.

3) Using a feeler gauge, phficky OpR PRUFARRHIIE TeXTYp. 109984 Mazda RX7For iluvm:




rotor groove. Standard clearance is .0020-.0035" (.05-.09 mm.
Repl ace apex seal if gap exceeds .0059" (.15 mm).

4) Check apex seal spring height. See Fig. 16. Repl ace
spring if free height is less than .2165" (5.5 m on 1.1L engine, or
. 150" (3.8 mm) on 1. 3L engine.

Free Height

Hei ght of Apex Seal Spring

-

Fig. 16: Measuring Free

Si de Sea

1) Renove all carbon from side seal and spring. Wth side
seal and spring installed, press finger on seal and check that it
moves freely in groove. Check that seal protrudes a m ni mrumof .02"
(.5 nm) above rotor face. If not, replace spring and recheck.

2) Check gap between side seal and groove with feel er gauge.
Standard gap is .0012-.0031" (.03-.08 nm. Replace side seal if gap
is .004" (.10 mm, or greater.

3) Install cylindrical corner seals in rotor and check gap
bet ween side seals and corner seals. See Fig. 18. Insert feeler gauge
bet ween end of side seal and round corner seal. Replace side seals if
gap exceeds .016" (.4 nm.

4) \Wen repl acing side seals, adjust gap between side sea
and corner seal by filing one end of side seal. Use a fine-cut file
and shape cut to match contour of corner seal. Adjust gap to
. 002-.006" (.05-.15 nm).

Corner Sea

1) O ean carbon fromcorner seals and check for wear or
damage. Check corner seal protrusion fromrotor surface, and check
free novenment by pressing with finger. Replace corner seal springs
and recheck if corner seals protrude less than .02" (.5 m).

2) Measure corner seal bore wear in rotor using Gauge (49
0839 165). See Fig. 17

Bar Limit
Gauge
(49 0839 165) =» -

=

C Gauge

Fig. 17: Checking Corner Seal Bore Measurenent
Repl ace rotor if both ends of gauge fit in gap

3) If neither end of gauge fits into bore, use origina
corner seal. If "Go" end only fits into bore, use new corner seal. If
bot h ends of gauge fit into bore, replace rotor.

1.1L & 1.3L ROTARMrticle



Apex Seal Groove Clearance

Pl—— Fator Housing Widih e

r— Apex Seal Length — Gap

Side Seal-to-Corner
Seal Clearance

Side Seal Groove
Clearance

Buisnoy apig

Buisnoy ajepausBIY

Corner Seal Groove Clearance

Fig. 18: Measuring Apex, Side & Corner Seal C earance

Eccentric Shaft

1) Thoroughly clean eccentric shaft in cleaning solution and
bl ow out oil passages with conpressed air. Inspect shaft for
scratching or scoring of bearing journals and possible bl ocked oi
passages.

2) Place eccentric shaft in 2 "V' blocks. Munt a dial
i ndi cator and check runout of both ends by rotating shaft slowy.
Runout equal s one-half of the |argest difference shown by dial
i ndi cator. Replace shaft if runout exceeds .0024" (.06 nm.

3) Measure eccentric shaft main and rotor journal diameters.
See Eccentric Shaft Miin and Rotor Bearings Specifications.

4) G| passages in eccentric shaft are sealed by a blind
plug in rear of shaft. Inspect plug for |ooseness or oil |eakage. If
| eaki ng, renove plug with an Allen wench, and install new "O' ring
Ti ght en pl ug.

5) Inspect needl e bearings in end of shaft for wear or
damage. Check oil jet for weak spring and stuck or damaged stee
check ball. Inspect front needl e bearing, bearing housing, and thrust
pl ate for wear or damage.

6) Inspect front cover and rear stationary gear oil seals
for | eaks, replace as necessary. \Wen replacing seals, do not coat
outside of seal with |ubricant or sealer.

7) Ensure that auxiliary port valve turns freely when
inserted in side of engine housing. Slight wear or abrasion is norma
on val ve surface. Replace valve if damaged, cracked or abnormally
Wor n.

REASSEMBLY

Gl Seals

1) Place rotor on rubber pad or cloth. Install oil sea
springs in their respective rotor grooves. Fit each spring edge in
st opper hol e.

2) Ensure oil seal springs have been painted in Cream or
Bl ue color: Cream col ored springs nmust be placed on front edge faces
of rotors and blue springs on rear faces of rotors. \Wen installing,
pai nted side of spring nmust face oil seal (upward). See Fig. 19

1.1L & 1.3L ROTAR%\I’UC'G Text (p 12:9984 Mazda RX7For i|uvmyrx7_c0m Copyright © 1998 Mitchell Repair Inforr



On Front Face of Rotor

C_)ream Paint

~ Qil Seal

_ Rotor &'

Rotating Direction

—~
On Rear Face of Rotor
Blue Paint
| | Rotor |

Rotating Direction

——————
Fig. 19: Installing G| Seal Spring on Rotor
Pai nted side of spring nust face oil seal

3) Insert new"O' ring in each oil seal. Install inner oil

seal to each side of rotor as follows: Position oil seal to groove so
square edge of spring fits in stopper notch of oil seal. Press into
position by using a used inner oil seal so lip of inner oil sea

sinks into position approximately .016" (.4 mm) bel ow surface of
rotor.

4) Install outer oil seal so square edge of spring fits in
stopper notch of oil seal. Slowy push oil seal in position with
fingers. Confirm snooth novenent of each oil seal by pressing oi
seal .

5) Check oil seal protrusion. Install oil seal springs and
oil seals on the other side of rotor. Take care not to deformlip of
oi | seal.

Apex, Corner & Side Seals

1) Before installing apex seal, cut the assist piece to a
I ength of .08-.011" (2.0-2.8 mm). Peel off paper and install assist
pi ece on apex seal. See Fig. 20

2) Wth rotor internal gear facing upward, install apex
seal s without springs and side pieces into rotor grooves. Position
apex seal with side piece end toward rear side of rotor. Install the

301t gedl3] MOTAR Yt EIe T8t (p. 13984 Mazda RX7For iluvmyrx7.com  Copyright © 1998 Mitchell Repair Inforr



o8- .
(2.0-2.5 mm)

X

Assist Piece

A A — A’ Cross Section

ApexSed  [Igl [

Correct Wrong

Fig. 20: Installing Assist Piece on Apex Sea
Check each seal for snpoth novenent.

3) Install corner springs and seals into bores, then instal
side seals and springs into proper grooves. Ensure snooth novenent of
each seal by pressing its head. Install a |large rubber ring around
outside of rotor to prevent apex seals fromfalling out.

Installing Front Rotor

Mount front housing on engi ne stand and place front rotor
assenbly on housing. Use care not to drop seals into port. Mesh
internal and stationary gears so that one rotor apex is set to one of
4 positions on housing. See Fig. 21

Position 3

Position 4

Position 1
Fig. 21: Positioning Rotor Apex for Reassenbly
Use care not to drop seal into port.

Installing Eccentric Shaft
Lubricate front rotor journal and main journal on shaft with
ine lubricant. Being careful not to damage rotor and main

en
AehL i &g$,3h_ rRQTAka@he:Tgﬁf (p 14:9984 Mazda RX7For i|uvmyrx7_c0m Copyright © 1998 Mitchell Repair Inforr

Installing Front Rotor Housing

NOTE: Front and rear rotor housings are not interchangeabl e,
ensure that they are installed in correct sequence.

1) Apply sealing agent to front side of rotor housing, and



apply a light coating of MOS2 (nol ybdenum di sul phi de) grease to
surfaces on front and rear housing. See Fig. 22

Fig. 22: Applying Sealing Agent & MOS2 to Rotor Housing
Apply MOS2 (Mol ybdenum di sul phide) to shaded areas on front and rear
housi ngs.

2) To ensure greater sealing rubber durability, install a
protector behind each inner sealing rubber. See Fig. 23. Install new
"0 ring, sealing rubbers and protector in front side of engine
housi ng. Apply light coat of petroleumjelly to hold seals in place.

Inner Rubber Seal

Protector Jo S
O

®
i

Side Housing " &
D\t S
=]

et

Combustion | Rotor Water
Chamber Housing | Jacket
Protector Fitting Portion
(Hot Zone)
Fig. 23: Installing Protectors for Inner Sealing Rubbers

Apply light coat of petroleumjelly to hold seals in place

NOTE: I nner sealing rubber is square type. The wi der white |ine of
seal i ng rubber should face toward conbusti on chanber and
seam of rubber should be placed as shown inFig. 24. Do not
stretch sealing rubbers.

1.1L & 1.3L ROTARArticl



3) Invert front rotor housing using care that seals renmain
in position, and install on front housing. Lubricate tubular dowels
and insert through front rotor housing holes into rotor housing.

Top

Combustion

Fig. 24: Positioning |Inner Sealing Rubber
Wder white |line of sealing rubber nust face toward conbustion
chamber .

4) Insert apex seal springs so that both ends of spring
support back side of apex seal. Install soft seal into corner seal
Install corner seal springs and seals into bores.

5) Install side pieces in proper positions on end of apex
seals. Lubricate with engine oil. Check that side pieces are set
correctly on springs. See Fig. 25.

6) Apply sealing agent on the rear side of front housing.
See Fig. 22. Install new "O' ring, sealing rubbers and protector on
rear side of front housing. Lubricate seals and sliding surfaces of
front rotor housing with engine oil

Side (:) ;x<

Piece

@5:.’ S, -’

N

Correct Incorrect
Fig. 25: Positioning Apex Seal and Spring
Check side piece for correct installation

Instal ling Internmedi ate Housi ng

1) Pull eccentric shaft outward approximtely 1.0" (25 nm,
but not nmore than 1.5" (38 nm.

2) Rotate eccentric shaft until eccentric portion points to
2 o' clock position. Carefully install internediate housing over
eccentric shaft and set on front rotor housing.

Installing Rear Rotor & Housing
To install rear rotor and housing, foll ow sane procedures
for installing front rotor and front rotor housing.
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Lubricate stationary gear and main bearing with engine oil
Install rear housing onto rear rotor housing, and turn rear rotor
slightly to engage rear housing stationary gear with rear rotor
i nternal gear.

Ti ght eni ng Rear Housing Bolts

Pl ace new seal i ng washers on housing bolts and oil bolt
threads. Tighten bolts in increasing steps and according to sequence
pattern. See Fig. 26. Turn eccentric shaft to make sure rotation is
[ ight and snoot h.

Fig. 26: Tightening Rear Housing Bolts in Sequence
Repl ace all housing bolt sealing washers when engi ne is overhaul ed.

Fl ywheel Installation

(Manual Transm ssi on)

1) Lubricate rear housing oil seal with engine oil and
install flywheel key on eccentric shaft. Install flywheel on
eccentric shaft.

2) Apply sealer to lock nut surface that contacts flywheel
Hol d flywheel with Flywheel Brake (49 1881 060), and tighten | ock nut
to specification.

3) Hold clutch disc in position with Clutch Disc Center (49
0813 310 or equivalent). Munt clutch cover and pressure plate
assenbly on flywheel, and align "O" marks of clutch cover and
fl ywheel .

4) Install 4 standard and 2 reaner bolts finger tight. Avoid
distortion of pressure plate cover by tightening bolts in increasing
st eps.

Counterwei ght & Drive Plate Installation

(Aut omatic Transm ssi on)

1) Lubricate rear housing oil seal with engine oil and
install key on eccentric shaft. Align counterweight with key and

st e earor to 1 ookl &Rl ROTARBHigIEText (p. 17)984 Mazda RXTFor iluvmyr



count erwei ght. Hold counterweight with Stopper (49 1881 055), and
tighten lock nut. Install drive plate on counterweight with hole in
count erwei ght and drive plate aligned.

Eccentric Shaft End Pl ay Adjustnment

1) Turn engine so front is up. Install thrust plate with
chanfer downward. Slide spacer and needl e bearing on eccentric shaft.
Lubricate shaft and bearings, and install bearing housing.

NOTE: I f bearing housing has not been renoved, use care that
center of needle bearing in bearing housing comes to center
of eccentric shaft and that spacer is seated on thrust plate.

2) Lubricate and install needl e bearing, thrust washer, and
bal ance wei ght on shaft. Install oil punp assenbly on front housing
and keys in oil punmp and eccentric shaft keyways. Place oil punp
drive chain on oil punp sprocket and eccentric shaft sprocket.
Install sprockets on shafts

3) Align keyways of eccentric shaft sprocket and bal ance
wei ght. Install key. Install distributor drive gear, with "F' mark on
gear facing front of engine. Install eccentric shaft pulley on shaft.
Use new washer, and tighten pulley bolt to specification.

4) Turn engine so top is up. Attach a dial indicator on the
flywheel or counterweight so it contacts rear housing. Mve flywhee
or count erwei ght back and forth.

5) Standard end play is .0016-.0028" (.04-.07 mm. If end
play is more than .0035" (.09 mm grind spacer on surface plate with
enery paper or install thinner spacer. If end play is |less than
.0016" (.04 mm, install thicker spacer.

6) Oversize spacers are available in 5 sizes from.3181" to
.3150" (8.08 mMmmto 8.00 mm, and are identified by stanped letter
"X, "K', "Y', "V, and "Z" respectively. Recheck end play after
i nstalling spacer.

Dial Indicator

50107581

Fig. 27: Measuring Eccentric Shaft End Pl ay
Standard end play is .0016-.0028" (.04-.07 nm.

Installing Front Cover & Eccentric Shaft Pulley

1) Turn engine upright and renove eccentric Shaftlﬁil I8?y1'.3L ROTARArticle Text (b



Tighten oil punp sprocket nut and bend | ock washer tab.
2) Check oil punp chain slack measurenent by pressing finger
agai nst chain. See Fig. 31. Replace chain if slack exceeds .47" (12

3) Install new "O' ring on front housing oil passage
Lubricate front cover oil seal and install front cover and gasket on
front housing. Using a new washer, install pulley on eccentric shaft.
Tighten pulley bolt to specification.

Installing G| Strainer & Gl Pan

1) Invert engine so bottom of engine is up. Install oi
strai ner and gasket on front housing. Cut off excess gasket al ong oi
pan nounting surface

2) Apply a .16-.24" (4-6 mm) continuous bead of sealer
(silicone base) on nmounting surface of oil pan (to inside of bolt
holes). Install gasket on oil pan. Apply a simlar bead of sealer to
gasket. Install pan and tighten bolts. Reconnect oil |evel sensor.

Instal ling Water Punp

On 1.1L engine, position gasket and water punp on front
housi ng and tighten nounting bolts. On 1.3L engine, install shins
bet ween front cover and water punp housing at points 2 and 4. See
Fig. 28. Tighten bolts and nuts in sequence.

NOTE: On 1.3L engine, failing to install shins at points 2 and 4
bet ween front cover and water punp housing will cause
cool ant | eakage. See Fig. 28

Water Pump
Housing

Install Shims
Behind Housing

Water Pump

Fig. 28: Installing Water Punp Housing on 1.3L Engine
Install shinms behind housing at points 2 and 4 to prevent cool ant
| eakage.

Installing G| Filter Body

On 1.1L engine, install 2 "O' rings and oil filter on oi
cooler. Install oil cooler on rear housing and install front cover
and oil cooler side oil pipes. First tighten front cover oil pipe,
then tighten oil cool er side pipe.

On 1.3L engine, install 2 "O'" rings on oil filter body and
install on engine.

Installing Distributor

1) Rotate eccentric shaft until Yellow mark (leading timng
mark) on pulley aligns with indicator pin on front cover. Align notch
on distributor housing with punch mark on driven gear

2) Insert distributor and lock nut. Turn distributor housing
until a trigger wheel blade aligns with pick-up coil. Tighten |ock
nut .

Installing External Conponents 1.1L & 1.3L ROTARMrticle



1. 1L Engi ne

1) Install exhaust manifold, engine nmount, intake manifold
with carburetor, alternator and drive belt.

2) Install air punp with spacer in original position
(between engi ne and upper air punp housing nount). Install drive belt
and all other external components. Before renoving engine from stand,
install engine hanger bracket to front cover.

1. 3L Engi ne
1) Install exhaust mani fold gasket and exhaust manifold on
engine. Install hot air duct and absorber plate on exhaust manifold.
2) Install auxiliary ports in side of engine housing with
| arger sides of auxiliary port valve shafts facing index mark on

gasket. See Fig. 29. Install "O' rings, gasket and intake manifold on
engi ne.
1.3L Engine Housing intake Manifold
Mounting Surface
Shakt
m o OO C Index Mark
i S In Gasket

Auxiliary Port Vaive

Fig. 29: Installing Auxiliary Port Valves on 1.3L Engi ne
Larger end of shaft nust face index mark.

3) Install nmetering oil punp lines, fuel injection nozzles,
delivery pipe assenbly, dynam c chanmber, vacuum sol enoi ds and vacuum
hoses.

4) Install alternator, air punp and drive belts.

ENGINE OILING
ENGINE OILING SYSTEM

A two rotor oil punp produces pressure necessary for proper
internal engine lubrication. G| punp is nounted on front housing and
is chain driven by eccentric shaft. G| pressure is limted by a
regul ator valve and pressure control valve. Full flow oil filter and
oil cooler are used on both 1.1L and 1. 3L engi nes.

Bot h engines use a nmetering oil punp to ensure proper rotor
seal lubrication. On 1.1L engine, netering oil punp delivers oil to
carburetor where it mxes with air/fuel mxture

On 1.3L engine, nmetering oil punp delivers oil to intake
mani fold and also to direct oil ports located in both rotor housings.
Metering punp control lever is actuated by a rod connected to
throttle |ever.

Ol pressure control valve is located in front cover and
is designed to open at 114 psi (8 kg/cm). On 1.1L engine, free
I ength of oil pressure control valve spring should be 2.74" (69.6
mm. On 1.3L engine, free length of oil pressure control valve spring
should be 2.87" (73 mm. Cap bolt and val ve spring are painted yell ow
on 1.1L engi ne only.

Ol pressure regulator valve relieves pressure above 71 psi
(4.9 kg/cnt) at 3000 RPM Its spring length (free I ength) should be
1.83" (46.4 m).
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pressure exceeds 43 psi at 140° F (3 kg/cnt at 60° C).

Carburetor Qit Cooler Qil Fiter

Front Cover

Me}ering-‘ — ,K::; L = 2

Oil Pumnp \ _J_ = 3'7?‘ 4, _J Qil Pressure
Oil Pressure SN ¥ Regulator Valve
Control Valve Qil Pan Qil Strainer

Fig. 30: Mazda 1.1L Engine G ling System
CRANKCASE CAPACITY
Crankcase capacity for 1.1L engine is 4.9 qts. (4.6L),
including filter. Crankcase capacity for 1.3L engine is 5.8 qgts.
(5.6L), including filter.
OIL FILTER

A full-flow, disposable cartridge-type filter is nounted on
the rear housi ng.

NORMAL OIL PRESSURE

Normal oil pressure is 13-38 psi (.9-2.7 kg/cm) at idle
speed, 64-78 psi (4.5-5.5 kg/cni) at 3000 RPM

OIL PUMP

NOTE: Ol punp is mounted on the front engi ne housing and nust be
overhaul ed with front engi ne cover renoved.

Renoval & | nspection

1) Remove front engi ne cover. Check oil punp drive chain
sl ack by pressing finger against chain and neasuring slack. If
measur ement exceeds .47" (12 mm), replace drive chain. SeeFig. 31

Fig. 31: Measuring G| Punmp Drive Chain Slack
Repl ace chain if slack exceeds limt.

2) Disassenble oil punp in followi ng order: Renove snap 1.1L & 1.3L ROTARMrticle



ring, rear outer and inner rotor, key, lock screw and mddle plate.
Renove front outer and inner rotor, key shaft, spring pin, and front
outer rotor. See Fig. 32

Qil Pump Outer Rotar Snap Ring

Ol
P::m
Driven Sprocket Lock Screw
Fig. 32: Exploded View of G| Punmp Assenbly

3) Insert a feeler gauge between | obes of both rotors and
check cl earance. Replace both rotors if clearance exceeds .006" (.15

4) Check cl earance between outer rotor and punp housing wth
a feeler gauge. If clearance exceeds .012" (.30 nmm, replace rotor or
housi ng.

5) Pl ace straightedge across punp body mounting surface, and
check rotor end play with feel er gauge. Pl ace straightedge across oi
punp body nounting surface on front engi ne housi ng and check
cl earance. If beyond .006" (.15 mm, surface oil punp body by
gri ndi ng.

Assembly & Installation

1) To assenble oil punp, reverse disassenbly procedure.
Assenmbly marks on inner and outer rotors nust be aligned and facing
front engine housing. Apply Locktite to |ocking screw and install in
punp body. Align |locking screwwith recess portion of mddle plate.

2) Prine and install oil punp. Tighten bolts and rotate
shaft by hand checking for snmooth rotation. Install sprockets and
chain and install front cover as previously outlined in this article.
See Installing Front Cover and Eccentric Shaft Pulley.

METERING OIL PUMP
1. 1L Engi ne

1) Check and adjust cl earance between netering punp | ever
and washer. See Fig. 33. Cearance must not exceed .04" (1.0 mm).

0-04°
(0-1.0 mm)

Fig. 33: Adjusting Metering Punp Control Rod
Adj ust cl earance by changi ng washers.

2) Measure oil output by warm ng engine to nornal operating
tenperature and di sconnecting oil netering hoses from carburetorl. 1L & 1.3L ROTARrticle T



Pl ace hoses in measuring cylinder.

3) Start engine and run at 2,000 RPM When oil flow from
hoses becones steady, neasure output volune for 6 mnutes. Punp
shoul d di scharge .07-.08 o0z. (2.0-2.4 cc) in 6 mnutes. Replace
metering oil punp if output is not within volune specified.

NOTE: Rotors will not be receiving oil through air intake during
test. Add snall|l anmount of clean oil to carburetor or air
intake to provide proper lubrication during testing.

1. 3L Engi ne

1) Check netering punp clearance by setting fast idle cam
agai nst netering punp actuating |l ever. See Fig. 34.

2) Check and adjust clearance of nmetering punp rod at punp
| ever. See Fig. 33. Cearance must not exceed .04" (1 nm.

3) Renove oil netering check valves fromintake manifold and
rotor housings. Test each check valve by applying |low air pressure to
oil supply end. Air should pass through valve. Apply low air pressure
to opposite end of each valve and check that air flow is bl ocked.

Fast idle
Adjusting Screw,

Index Mark

Qil Matering Pump Lever
Fig. 34: Checking Gl Metering Punp Rod O earance on 1.3L Engine

OIL COOLER

| nspecti on

Check the oil cooler for damage, cracks, or |eaks. Replace
the oil cooler if defective.

On 1. 3L engine, check oil cool er by-pass val ve operation by
draining engine oil, removing plug frombottom of oil cooler, and
renovi ng by-pass valve frombottom of oil cooler. Subnerge by-pass
valve in a container of engine oil heated to 149° F (65° C). Check
that valve protrudes a mnimumof .2" (5 mMm).

Rermoval & Installation

1. 1L Engi ne

1) Renmove water hoses installed on the inlet and outl et
si des of cooler. Renove oil pipe and sealing washer. Renpve oi
cooler and filter housing as an assenbly.

2) Renmove "O' rings. Do not disassenble. Replace as an
assenbly if necessary. To install, reverse renoval procedure. Use new
filter, "O rings, and sealing washer. Add engine oil and cool ant.
Start engi ne and check for | eaks.

WATER PUMP

Rernoval

1) Drain cooling system Renove air cleaner, water
tenperature switch connector, air conditioner drive belt, and air
punp drive belt.

2) Renove alternator, cooling fan, and drive belts. Remoyvgl & 1.3L ROTARMXrticle



air conditioning pulley (if equipped). Di sconnect radiator hoses and
remove water punp

Di sassenbl y

1) Press pulley boss off of punp shaft. Renove snap ring.

2) Vil e supporting punp body, apply pressure to rear end of
shaft to press shaft, spacer, and bearing assenbly out through front
of punp body. See Fig. 35

3) Renove inpeller and seal assenbly from punp body. Press
bearings and spacer from shaft.

impetier
Seal Assembly

Pump Body
Dust Seal
Stop Ring ®)
Snap Ring \
Baffle Plate
Bearing
Pulley Boss

Fig. 35: Exploded View of Water Punp

Reassenbl y

1) Install stop ring and dust seal on shaft. Drive baffle
pl ate onto taper of shaft.

2) Press rear bearing onto shaft with seal ed side rearward
until it contacts stop ring. Press shaft and bearing assenbly into
punp body.

3) Place spacer on shaft. Install front bearing (seal ed side
forward) until snap ring can be installed. Press pulley boss onto
punp shaft.

4) Install seal assenmbly into the body. Press inpeller onto
shaft until it is flush with end of shaft.

Installation
Install water punp as previously outlined in engine

reassenbly procedure. Adjust drive belt tension and refill cooling
system

TORQUE SPECIFICATIONS
TORQUE SPECI FI CATI ONS TABLE

Application Ft. Lbs. (N.m
Eccentric Shaft Pulley .................... 72-87 (98-118)
Exhaust Manifold

O 32-43 (44-59)

L. 8L 23-34 (32-47)
Fl ywheel Lock Nut ...................... 289- 362 (393-492)
I nt ake Manifold

O 14-19 (19-26)

L. 8L 12-17 (16-23)
Ol Cooler (1.1L Only)

Gl Pipe Nut ........ .. . . 29-36 (40-50)

Ol Cooler Bolt ....... . . . .. .. 43-61 (60-85)

Ol Punp Sprocket ......... ... .. ... ... 23-34 (32-47) 1.1L & 1.3L ROTARMrticl



Pressure Plate ......... .. .. . .. . .. 13-20 (18-27)
Rear Housing Bolts ............ .. ... ........ 23-27 (32-38)
Vater Punp ... . 13-20 (18-27)

ENGINE SPECIFICATIONS

GENERAL SPECIFICATIONS
GENERAL SPECI FI CATI ONS TABLE

Di spl acement

CU. I N, 70

Y 1.1
Fuel System ... ... . . . . 4 Bbl .
HP @ RPM . . -
Torque Ft. @RPM ... ..
Compr. Ratio ... .. 9.4:1
Rotor Housing Wdth ....... ... .. ... .. .. ... ... 2.7559 (70)
Di spl acement

CU. I N, 80

Y 1.3
Fuel System . ..... . . .. . . Fuel 1nj.
HP @ RPM . . C.
Torque Ft. @RPM ... ..
Compr. Ratio ... .. 9.4:1
Rotor Housing Wdth ....... ... .. .. ... ........ 3.1497 (80)

ROTOR SPECIFICATIONS

ROTOR HOUSI NG, | NTERMEDI ATE HOUSI NG & ROTOR SPECI FI CATI ONS
TABLE

Application In. (nmm
1.1L
Front
Rot or Housi ng
Wdth 2.7559 (70)
Distortion Limt ........ ... .. ... .. .. ... ... . 0024 (.06)
Front, Internediate & Rear Housi ng
Wdth 1.575 (40)
Distortion Limt .......... . ... .. .. ... ..... . 0016 (.40)
Rot or
Wdth In (nm) ... .. 2.748 (69.8)
Housi ng-to-Rotor Protrusion ..... .0047-.0075 (.12-.19)
Land Protrusion ........... ... . .. C.
Cent er
Front, Internedi ate & Rear Housi ng
Wdth 1. 969 (50)
Distortion Limt .......... . ... .. .. ... .. ... . 0016 (.40)
Rear
Rot or Housi ng
Wdth 2.7559 (70)
Distortion Limt ......... .. ... .. .. ... .. ... . 0024 (.06)
Front, Internedi ate & Rear Housi ng
Wdth 2.362 (60)
Distortion Limt .......... .. .. .. .. .. ... ... . 0016 (.40)

Rot or 1.1L & 1.3L ROTARMrticle Text



Wdth In (mm
Housi ng-t o- Rot or Protrusion
Land Protrusion

1.3L
Fr ont
Rot or Housi ng
W dt h
Distortion Limt
Front,
W dt h
Distortion Limt
Rot or
W dt h
Housi ng-t o- Rot or Protrusion
Land Protrusion
Cent er
Front,
W dt h
Distortion Limt
Rear
Rot or Housi ng
W dt h
Distortion Limt
Front,
W dt h
Distortion Limt
Rot or
W dt h
Housi ng-t o- Rot or Protrusion
Land Protrusion

Internedi ate & Rear Housi ng

Internedi ate & Rear Housi ng

Internedi ate & Rear Housi ng

2. 748 (69.8)

.0047-.0075 (.12-.19)

3. 1497 (80)
.0024 (.06)

1. 575 (40)
. 0016 (. 40)

3. 144 (79. 85)

.0047-.0083 (.12-.21)

1. 969 (50)
. 0016 (. 40)

3. 1497 (80)
.0024 (.06)

2.362 (60)
. 0016 (. 40)

3.144 (79. 85)

.0047-.0083 (.12-.21)

APEX SEAL SPECIFICATIONS
APEX SEAL SPECI FI CATI ONS TABLE

Application

1.1L
Length
Seal Wdth
Hei ght
Seal - To- Housi ng
Cl ear ance
Wear Limt

Seal - To- Rot or
Groove O earance
Wear Limt

1.3L
Length
Seal Wdth
Hei ght
Seal - To- Housi ng
Cl ear ance
Wear Limt

Seal - To- Rot or
Groove O earance
Wear Limt

In. (nmm

2.748 (69.8)
.1181 (3.0)
. 3347 (8.5)

.0020-. 0035 (.05-.09)

. 0059 (.15)

3.148 (79.8)
. 1181 (3.0)
. 3347 (8.5)

.0020-. 0035 (.05-.09)

. 0059 (.15)
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SIDE SEAL SPECIFICATIONS
SI DE SEAL SPECI FI CATI ONS TABLE

Application In. (nmm
Thickness . ... . . .0394 (1.0
Wdth . . 1378 (3.5)

Seal - To- Gr oove
Clearance .......... ... ... .0012-.0031 (.03-.08)
Lim ot . 0039 (. 10)

Si de Seal - To- Cor ner Seal
Clearance .......... . .. ... . 0020-. 0059 (.05-.15)
Lim ot . 0157 (. 40)

SHAFT & ROTOR BEARING SPECIFICATIONS
ECCENTRI C SHAFT MAIN & ROTOR BEARI NGS SPECI FI CATI ONS TABLE

Application In. (nmm
Mai n Beari ngs
Journal Diameter ........ ... .. . ..., 1. 6929 (43)
Clearance .......... ... .0016-.0031 (.04-.08)
Eccentric Shaft End Play .......... . 0016-.0028 (.04-.07)
Rot or Beari ngs
Journal Diameter ........ .. .. ..., 2.9134 (74)
Clearance .......... . ... .0016-.0031 (.04-.08)

CORNER SEAL SPECIFICATIONS
CORNER SEAL SPECI FI CATI ONS TABLE

Application In. (mm
Dameter ... e .4331 (11.0)
Height ... ... . . . . .2756 (7.0)

Seal - To- Groove
ClearanCe .. ...

Li Mot e

Si de Seal - To- Cor ner Seal
Clearance .......... ... ... . 0020-. 0059 (.05-.15)
Li Mot . 0157 (. 40)

OIL SEAL SPECIFICATIONS
O L SEAL SPECI FI CATI ONS TABLE

Application In (m
Hei ght ... . 2205 (5.6)
Seal Lip Contact Wdth
Standard .......... .. .. .. ... Less than .02 (Less than .5)
LI Mot C.

PORT TIMING SPECIFICATIONS
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Application Speci fication

1.1L
I nt ake
Open (ATDO) oo 3z
Close (ABDCO) ..o 40
Exhaust
Open (BBDO) ... 75
Gl ose (ATDO) ..ot 38
1.3L
I nt ake
Open (ATDCO) oo (1) 32°
Cose (ABDC) ...t (2) 40-
Exhaust
Open (BBDO) ... 75
G ose (ATDO) ..ot 38

(1) - 32° Primary and Secondary, and 45° Auxiliary.
(2) - 40° Primary, 30° Secondary, and 70° Auxiliary.

END OF ARTICLE
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1.2L ENG FLYWHEEL THREAD HOLE MODIFICATIONS CAT. 40, NO. 003/84
Article Text
1984 Mazda RX7

For iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, June 08, 2002 10:33PM

ARTICLE BEGINNING
TECHNI CAL SERVI CE BULLETI N

FLYWHEEL MODIFICATION

Model : 1984 RX-7
Bulletin No.: 003/84
Date: 7/31/84
Category: 40

DESCRI PTI ON

The thread pitch of the two holes in the flywheel has been changed
from21l.50mmto 1.25mmin order that the sane puller can be used to
renove the flywheel for manual transm ssion and the counter weight for
automatic transm ssion. Because of this change, the flywheel puller
(4908 23 300A) cannot be used for the nodified fl ywheel. When renoving
the flywheel, use the counter weight puller (4908 39 305A).

Pitch of Thread

MI0 X 1.5¢

MIO X 1.25

Counter Weight Pulier (4908 39 3054)
Fig. 1: Flywheel Mdifications

VI N OF PRODUCTI ON CHANGE

12A: JMLFB331 E0834333 May, 1984
13B: JMLFB332 E0834333 May, 1984

PARTS | NFORVATI ON

NEW PART NO CLD PART NO DESCRI PTI ON  MODEL | NTERCHANGEABLE
N231 11 700A N231 11 700 Fl ywheel 12A NEW = OLD
N304 11 700A N304 11 700 Fl ywheel 13B NEW = OLD

END OF ARTICLE



1.2L HARD CRANK/NO START - CARBON IN ROTOR/HOUSING CAT. 1, NO. 103/83

Article Text
1984 Mazda RX7

For iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, June 08, 2002 10:34PM

ARTICLE BEGINNING
TECHNI CAL SERVI CE BULLETI N

HARD CRANKING

Model s RX7

Bul l etin No. 103/ 83

Cat egory 1

Dat e 5/ 7/ 83

Synpt om Hard Cranking/ No Start
DESCRI PTI ON

If RX-7 vehicles have not been in use for a |long period of tinme and
the engine is cranked with a weak battery, hard cranking may occur due
to carbon trap.

VWhen t he vehicl es have been stored for such a |l ong period of tine
carbon accumul ated on the rotor surface may be flaked off, and it can
be trapped between the rotor and rotor housing by the sweeping notion
of the apex seals only when the engine is started. It will not occur
when the engine is running.

To verify carbon trap, the following two conditions nust be
confirmed:

) The probl em occurred when the engi ne was started.

2) The apex seal can be observed through one of the |eading spark

plug holes. (If carbon trap occurs, the rotor will always stop
at this location).

If carbon trap is verified, please use the foll ow ng procedure:
Procedur e:

. For vehicles with manual transm ssion:

1) Disconnect the negative battery cable and renove the spark
pl ugs.

2) Hoist the vehicle, renpve the starter and install the Fly-
wheel Turning Tool, P/ N 49FA 42 065. This special tool is
new y established for vehicles with manual transm ssion.

3) Turn the Flywheel Turning Tool counterclockw se (as shown
in Fig. 1 until the force is reduced considerably).

CAUTI ON: Do not turn the Flywheel in the direction of normal engine
rotation.

Fig. 1. View of Flywheel Turning tool (49FA 42 065)

4) Renove the special tool (Fig. 2) and reinstall the starter.



Fig. 2: Using Fl ywheel Turning Too

5) Lower the vehicle. Turn the front pulley clockw se, facing
the rear of the car, with a |9mm wench. At the sanme tine,
i nject 20-30 cc of engine oil through carburetor. Do not
exceed the specified quantity of oil

6) Turn the engine approximtely five (5) revolutions to nmake
certain the engine rotates freely.

NOTE: Do not use the starter to rotate the engine.

7) Install the spark plugs.

8) Check that the battery is fully charged.

9) Start the engine and warmup to nornmal operating
t enper at ur e.

10) Stop the engine. Renove the spark plugs and check
conmpression. If the conpression is over 6.0 kg/cm, the
repair is conpl eted.

1. For vehicles with automatic transm ssion
1) Disconnect the negative battery cable and rempove the spark

pl ugs.
2) Renove the inspection plate fromthe converter housing.
(Fig. 3).

Inspection Plate

Fig. 3: Renbving I nspection Plate From Convertor Housing
3) Insert a standard screwdriver through the inspection hole.
Turn the flywheel by prying against the flywheel teeth and

converter housing as shown until the force is reduced
consi der abl y.

P REB CRANK RO S TARPEARESR TN EOTORIHSUSIE AR 1, NO. 108188l Text (p.

4) Follow the procedure in |, steps 5-10.

END OF ARTICLE



1.3L ENG CLUTCH VIB - REPL FLYWHEEL ALIGNMENT PINS CAT. 6, NO. 002/86

Article Text
1984 Mazda RX7

For iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, June 08, 2002 10:35PM

ARTICLE BEGINNING

TECHNI CAL SERVI CE BULLETI N

CLUTCH ALIGNMENT PINS

Model s 1983-86 RX-7

Bul l etin No. 002/ 86

Cat egory 6

Dat e 4/ 8/ 86

Synpt om Clutch Vibration
DESCRI PTI ON

Repl acenent flywheels for the 1983-1986 RX-7 are shi pped wi thout
clutch alignment pins. These pins are necessary to accurately align
the clutch cover to the flywheel during assenbly. Failure to use the
alignment pins will result in vibration of the flywheel and clutch
assenbly. See Fig. 1.

VWen replacing the flywheel, please order the pin by the part
nunmber |isted bel ow.

Fig. 1: 83-86 RX7 Flywheel and Alignnent Pins
PARTS | NFORVATI ON

PART NUMBER DESCRI PTI ON Qry
9923 30 825 Knock Pin 3

END OF ARTICLE



1.3L ENG ECCENTRIC SHAFT PULLEY TIMING MARK CAUTION CAT. 1, NO. 007/84

Article Text
1984 Mazda RX7
For iluvmyrx7.com

Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, June 08, 2002 10:35PM

ARTICLE BEGINNING
TECHNI CAL SERVI CE BULLETI N

ECCENTRIC SHAFT PULLEY

Model :  RX-7

Bulletin No.: 007/84
Date: 10/8/84
Category: 1

DESCRI PTI ON

No al i gnment dowels are provided for aligning the eccentric shaft
pulley to the eccentric shaft on |later nodel RX-7 vehicles.
Consequently, the pulley may be m saligned during reinstallation,
resulting in an incorrect location of the timng mark.

For this reason, whenever the eccentric shaft pulley is renoved,

pl ease mark the location of the timng mark on the pulley in relation
to the eccentric shaft in order that the pulley may be reinstall ed
correctly.

Eccentric Shaft Pulley

Fig. 1: WMrking Location of Timng Mrk

END OF ARTICLE

Timing Mark Mark here Eccentric Shaft
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RX-7 OIL REPLACEMENT TIP
Article Text
1984 Mazda RX7
For iluvmyrx7.com

Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, June 08, 2002 10:37PM
ARTICLE BEGINNING
TECHNI CAL | NFORMATI ON TI P

RX-7 O L FILTER REPLACENMENT

YEAR(S): Al'l RX-7 Engines
MANUFACTURER:  Mazda
MODELS: RX- 7

| SSUE: O L FILTER REPLACEMENT

The oil filter is nmounted face down on Mazda RX-7 engines. This
makes filter replacenent an unnecessarily messy job. To cut down on
the spilled oil, punch two holes in the top of the filter to let the
filter drain into the crankcase. Renove the drain plug, then let the
filter drain while the crankcase drains. Now you can renove an
enpty filter rather than a full one (due to the check valve inside the
filter). No nmore nmess filters dripping all over the top of the
engi ne.

Courtesy of Inport Service Magazi ne
with thanks to:

A.J. Diamant
LMI Auto Repair
Col unbi a, Maryl and

REFERENCE NUMBER: MAZOO045AP

NOTE: This informati on has been obtained from sources generally
believed to be reliable. Use your own judgnment before relying
on this data. Neither the suppliers of these Technical
Information Tips, nor Mtchell International, guarantees or
assumes responsibility for data accuracy or conpl eteness, nor
is liability assumed by the suppliers of these Techni cal
Information Tips or Mtchell International for any clains or
damages resulting fromthe use of this information.

END OF ARTICLE
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