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 NO. 1   SEPERATES LO/PRN FLUID CIRCUITS.
 NO. 2   FORCES 2-3 DRIVE FLUID THRU ORIFICE #3 TO CONTROL 1-2 SHIFT FEEL.
 NO. 3   FORCES INTERMEDIATE/4TH BAND APPLY OIL THRU ORIFICE #8 FOR APPLY FEEL.
 NO. 4   FORCES ACCUMULATOR OIL THRU ORIFICE #24 TO THE 1-2 ACCUMULATOR.
 NO. 5   FORCES 3-4 DRIVE OIL THRU ORIFICE #26 TO CONTROL 2-3 SHIFT FEEL.
 NO. 6   FORCES  ACCUMULATOR OIL THRU ORIFICE #27 TO THE 2-3 ACCUMULATOR.
 NO. 7   FORCES ACCUMULATOR OIL THRU ORIFICE #28 TO THE 3-4 ACCUMULATOR.

CHECKBALL BOOK
Domestic Volume II

GM
4T40/45E

CHANNEL PLATE

GM 4T40/45E (1997 & Later)

Copyright © 2011  ATSG
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ALL CHECKBALLS ARE .250” DIAMETER - STEEL

NO. 7

NO. 2 NO. 5 NO. 3

NO. 6

NO. 4
NO. 1
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CHECKBALL BOOK
Domestic Volume II

GM
4T65E

GM
4T65E

Copyright © 2011  ATSG
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CHANNEL PLATE Valve Body Side

#1

#2
.250” STEEL

*TCC BLOW-OFF
(Encapsulated)
(Some Models)

*See Following Page For Explanation Of Checkballs Cooler Check Valve And TCC Blow-Off
Remaining checkball functions can be found on Page 7.

#4
.250” STEEL

#3
.250” STEEL

*TCC
BLOW-OFF

(Encapsulated)
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TCC BLOW-OFF
BALL AND SPRING

DRAINBACK/COOLER
BLOW-OFF BALL AND SPRING

(NOTE: Some models will not have this
ball assembly here, those models will
have this ball located in the return

cooler line case fitting.)

Low Blow Off Ball Assembly
The low blow off valve located in the channel plate is 
a pressure relief valve that exhausts excess Lo-1st 
fluid pressures above (65 psi) in the 3rd clutch apply 
circuit.
NOTE: The low blow off ball is used only on models 
with a conventional gear shift pattern. Models 
equipped with “TAP” shift capability will have a 
valve in this location.

CHANNEL PLATE (Case Side)

CHECKBALL BOOK
Domestic Volume II

GM
4T65E

GM
4T65E

Copyright © 2011  ATSG
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CHECKBALL BOOK
Domestic Volume II

GM
4T65E

GM
4T65E

Copyright © 2011  ATSG
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VALVE BODY

#5
.375” STEEL

#6
.375” STEEL

#7
.250” STEEL

#5
.250”

STEEL

#9
.250” STEEL

#10
.250” STEEL

Checkball Functions Can Be Found On Page 7.
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TCC Blow Off
Located in the case channel plate , this ball is held 
closed by spring force from the TCC blow off spring.
If converter release or apply pressure exceeds 100 psi, 
the ball will unseat to release pressure.

Cooler Blow Off/Converter Drainback
Located in the channel plate, this ball is held closed by 
spring force from the cooler blow off spring.
If converter release or apply pressure exceeds 100 
psi, the ball will unseat to release pressure.
In addition, when the engine is turned off spring 
force will seat the ball preventing torque converter 
drainback.

#1 TCC Apply/Release
Located in the channel plate, it directs either release 
or apply fluid pressures to the TCC Blow-Off ball 
valve which is also located in the channel plate.

#2 Second Clutch
Located in the channel plate, it directs 2nd (apply) 
fluid through orifice 25 on the spacer plate into the 
2nd clutch passage. When the 2nd clutch releases, it 
seats in the case cover forcing 2nd clutch fluid 
through orifice 26 and into the 2nd fluid passage.

#3 Input Clutch/PRN
Located in the case cover, it blocks the PRN passage 
to direct input clutch fluid to the input clutch during 
the appropriate gear range. In Park, Reverse or 
Neutral gear ranges, PRN fluid unseats the ball check 
valve and also feeds the input clutch.

#4 Third Clutch/Low Reg
Located in the channel plate, during Overdrive Range 
Third Gear, it seats against the low reg passage 
allowing 3rd clutch fluid into the 3rd clutch/low reg 
passage to apply the 3rd clutch. During a 3-2 shift, it 
allows 3rd clutch/low reg fluid to exhaust into the 3rd 
clutch fluid passage. In Drive Range - Manual First, it 
seats against 3rd clutch fluid allowing low reg fluid to 
enter the 3rd clutch/low reg fluid passage to apply the 
3rd clutch.

#5 Reverse/Reverse Servo Feed
Located in the valve body, it blocks the reverse servo 
feed passage forcing reverse fluid through an orifice 
before entering the reverse servo feed passage. When 
the manual valve is moved out of Reverse gear range, 
the ball check valve unseats allowing reverse servo 
fluid to exhaust through the reverse fluid passage.

#6 D4 /Servo Apply
Located in the valve body, it blocks the forward servo 
apply passage and forces D4 fluid pressure to the 
forward servo feed orifice on the spacer plate. When 
the manual valve is moved from Drive Range to Park 
or Neutral or Reverse, the ball check valve unseats to 
allow for a quick exhaust of the servo apply fluid and 
release of the forward band assembly.

#7 LO/LO-1st 
Located in the valve body, it blocks the lo-1st passage 
when Drive Range Manual First gear is selected and 
sends Lo fluid pressure to the 1-2 shift valve where it 
passes through the valve and is forced through orifice 
27 into the Lo-1st circuit.

#8 D2 / Manual 2-1 Servo Feed  
Located in the valve body, it is fed by D-2 fluid from 
the manual valve and seated against orificed manual 
2-1 servo feed fluid at the spacer plate. D-2 fluid is 
then directed to the 3-2 Manual Downshift valve 
where it enters the 2-1 manual servo feed passage and 
is forced through orifice 13. When the 2-1 manual 
band servo releases the ball check valve unseats and 
fluid exhausts without going through orifice 13.

#9 Third / 3rd Clutch
Located in the valve body, it forces 3rd fluid through 
feed orifice 24 into the 3rd clutch passage during 
apply of the 3rd clutch. When the 3rd clutch releases, 
3rd clutch fluid seats the ball check valve against the 
3rd passage, forcing fluid through orifice 28 and into 
the 3rd fluid passage to the 2-3 shift valve where it 
exhausts.

#10 Line / 4th Clutch
Located in the valve body, it is seated against the 1st 
gear fluid passage during all forward ranges, except 
first, and directs line fluid through orifice 33. In drive 
range first gear or manual first low gear fluid pressure 
unseats the ball check valve and bypasses orifice 33 to 
send fluid to the input clutch apply passage.

AUTOMATIC TRANSMISSION SERVICE GROUP 7

CHECKBALL BOOK
Domestic Volume II

GM
4T65E

4T65E CHECKBALL FUNCTION & LOCATION
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CHECKBALL BOOK
DOMESTIC VOLUME II

GM
6T45

UPPER CONTROL VALVE BODY

GM 6T45

8
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ALL SIX CHECKBALLS ARE .250” DIAMETER - STEEL

GUIDE
PIN

#1

#5

#2

#6

#3
(Some Models Only)

#4
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#2 Checkball - 3-5-Reverse Clutch Feed/Drive 1-6

#3 Checkball - 3-5-Reverse Clutch Feed

#4 Checkball - Compensator Feed/3-5-Rev Feed

#6 Checkball - 3-5-Reverse Clutch/AFL

#1 Checkball - 4-5-6 Clutch/CSV2 Latch

#5 Checkball - R1/4-5-6 Clutch/Actuator Feed Limit

The number one checkball is located in the control valve body. 
This “ball shuttle valve” is seated against the 4-5-6 clutch 
passage by PS4 fluid while the transmission is operating in Drive 
Range, 1st, 2nd and 3rd gears. With the ball in this position, PS4 
fluid enters the CSV2 latch fluid circuit to hold the clutch select 
valve in the released position. When the transmission is 
operating in Drive Range, 4th, 5th or 6th gears, 4-5-6 clutch fluid 
pressure seats the ball against the PS4 fluid passage to allow 4-5-
6 clutch fluid to enter the CSV2 latch fluid circuit to hold the 
clutch select valve in the released position.

The number two checkball is located in the control valve body. 
This “ball shuttle valve” is seated against the drive 1-6 fluid 
passage by 3-5-Reverse clutch feed fluid while the transmission 
is operating in reverse. With the ball in this position, 3-5-Reverse 
clutch feed fluid enters the 3-5-Reverse/Drive 1-6 fluid circuit 
and is routed through the 3-5-Reverse clutch regulator valve in 
order to apply the 3-5-Reverse clutch. When the transmission is 
operating in Drive Range, 1st, 2nd, 3rd, 4th, 5th or 6th gears, the 
ball seats against the 3-5-Reverse clutch feed fluid passage to 
allow drive 1-6 fluid to enter the 3-5-Reverse clutch feed/drive 
1-6 fluid circuit. 3-5-Reverse clutch feed/drive 1-6 fluid passes 
through the 3-5-Reverse clutch regulator valve and enters the 
PS2 fluid circuit. PS2 fluid is then routed to pressure switch 2 
and opens the switch.

The number three checkball is located in the control valve body.
This “one way orifice control” ball is seated against the 3-5-
Reverse clutch feed passage while the transmission is operating 
in reverse gear. With the ball in this position, 3-5-Reverse clutch 
feed fluid is directed through an orifice to the 3-5-Reverse clutch 
regulator valve.

Note: The #3 ball is only functional on models that have a 4th 
gear default capability, it is not used in 5th gear default models.

The number four checkball is located in the control valve body. 
This “one way orifice control” ball is seated against the 3-5-
Reverse clutch fluid passage by compensator feed fluid while the 
transmission is operating in all gears. With the ball in this 
position, compensator feed pressure passes through the 3-5-
Reverse clutch regulator valve and fills the 3-5-Reverse clutch 
circuit.

The number five checkball is located in the control valve body.  
This checkball functions as an accumulator, absorbing excess 
R1/4-5-6 clutch feed fluid pressure in order to help control clutch 
feel. When the low and reverse clutch is applied in Park, 
Reverse, Neutral and Drive Range/1st gear (Engine Braking), 
R1/4-5-6 clutch feed fluid unseats the ball allowing excess 
clutch apply fluid pressure to enter the actuator feed limit fluid 
circuit. In Drive Range/4th, 5th and 6th gears, this ball functions 
in the same way when the 4-5-6 clutch is applied.

The number six checkball is located in the control valve body. 
This ball functions as an accumulator, absorbing excess 3-5-
Reverse clutch fluid pressure in order to help control clutch feel. 
When the 3-5-Reverse clutch is applied in Reverse, Drive 
Range/3rd and 5th gears, 3-5-Reverse clutch fluid unseats the 
ball allowing excess clutch apply fluid pressure to enter the 
Actuator Feed Limit fluid circuit.

CHECKBALL BOOK
DOMESTIC VOLUME II

GM
6T45

COPYRIGHT © 2011  ATSG
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CHECKBALL BOOK
DOMESTIC VOLUME II

GM
6T75

UPPER CONTROL VALVE BODY

GM 6T75
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ALL NINE CHECKBALLS ARE .250” DIAMETER - STEEL

#2 #8

#4

#9

#1

#6

#3

#5

#7

GUIDE
PIN

GUIDE
PIN
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CHECKBALL BOOK
DOMESTIC VOLUME II

GM
6T75

CONTROL VALVE CHANNEL PLATE

GM 6T75

COPYRIGHT © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP 11

ACTUATOR FEED
ACCUMULATOR

PISTON & SPRING

(Install As Shown)
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#2 Checkball - Solenoid 1/Reverse

#3 Checkball - Solenoid 2/4-5-6 Clutch

#4 Checkball - PS4/4-5-6 Clutch

#6 Checkball - 2-6 Clutch/1-2-3-4 Clutch Feed

#7 Checkball - 3-5-Reverse Supply & Feed

#1 Checkball - Drive 1-6/Drive Braking

#5 Checkball - Drive 1-6/3-5-Reverse Clutch Feed

The number one checkball is located in the upper valve body. 
When the transmission is operating in Drive 1st, 2nd, 3rd, 4th, 
5th or 6th gear, drive 1-6 fluid seats the checkball against the 
drive braking passage and enters the 2-6 clutch/1-2-3-4 clutch 
feed circuit to apply the 1-2-3-4 clutch.

The number two checkball is located in the upper valve body.  
This shuttle type checkball is seated against the reverse passage 
while the transmission is operating in Park, Neutral and Drive 
1st.  With the checkball in this position, shift solenoid 1 fluid 
enters the CSV2 enable circuit to the "clutch select valve 2".  
When the transmission is operating in Reverse, the checkball 
seats against shift solenoid 1 passage to allow reverse fluid to 
enter the CSV2 enable circuit and hold the "clutch select valve 2" 
in the applied position.

  The number three checkball is located in the upper valve body.  
This shuttle type checkball is seated against the 4-5-6 clutch 
passage while the transmission is operating in Park, Reverse, 
Neutral, Drive 1st, 2nd and 3rd gear.  With the checkball in this 
position, shift solenoid 2 fluid enters the CSV3 enable circuit to 
apply the "clutch select valve 3".  When the transmission is 
operating in Drive 4th, 5th or 6th gear, the checkball seats against 
the shift solenoid 2 passage to allow 4-5-6 clutch fluid to enter 
the CSV3 enable circuit and hold the "clutch select valve 3" in 
the applied position.

  The number four checkball is located in the upper valve body.  
This shuttle type checkball is seated against the 4-5-6 clutch 
passage by Pressure Solenoid 4 fluid, while the transmission is 
operating in Park, Reverse, Neutral, Drive 1st, 2nd and 3rd gear.  
With the checkball in this position, PS 4 fluid enters the CSV2 
latch circuit to hold the "clutch select valve 2" in the released 
position.  When the transmission is operating in Drive 4th, 5th or 
6th gear, 4-5-6 clutch fluid seats the checkball against the PS 4 
passage to allow 4-5-6 clutch fluid to enter the CSV2 latch circuit 
to hold the "clutch select valve 2" in released the position.

  The number five checkball is located in the upper valve body.  
This shuttle type checkball is seated against the Drive 1-6 
passage by 3-5/Reverse Feed fluid while the transmission is 
operating in Reverse.  With the checkball in this position, 3-
5/Reverse Feed fluid enters the 3-5/Reverse Supply circuit and is 
routed to the number 7 checkball.  When the transmission is 
operating in Drive 1st, 2nd, 3rd, 4th, 5th or 6th gear, Drive 1-6 
fluid seats the ball against the 3-5/Reverse Feed passage to allow 
Drive 1-6 fluid to enter the 3-5/Reverse Supply circuit.

  The number six checkball is located in the upper valve body.  
This "one way orifice control" type checkball is used to 
differentiate the flow rate of fluid between applying and 
releasing the 1-2-3-4 clutch.  2-6 clutch/1-2-3-4 clutch feed fluid 
opens the checkball, while the transmission is operating in Drive 
1st, 2nd, 3rd, 4th, 5th or 6th gear.  With the ball in this position, 2-
6 clutch/1-2-3-4 clutch feed fluid flows freely into the 1-2-3-4 
clutch feed passage.  When Park, Reverse or Neutral is selected 
after the transmission was operating in Drive, exhausting 1-2-3-
4 clutch feed fluid seats the checkball, and forces exhausting 
fluid through orifice number 32, which allows for a controlled 
exhaust of the 1-2-3-4 clutch.

  The number seven checkball is located in the upper valve body.  
This "one way orifice control" type checkball is used to 
differentiate the flow rate of fluid between applying and 
releasing the 3-5/Reverse clutch.  3-5/Reverse Supply fluid 
pressure seats the checkball against the 3-5/Reverse Feed 
passage, while the transmission is operating in Reverse, Drive 
1st, 2nd, 3rd, 4th, 5th or 6th gear.  With the checkball in this 
position, 3-5/Reverse Supply fluid is forced through orifice 
number 25 before entering the 3-5/Reverse Feed passage.  The 
orifice helps control the apply rate of the 3-5/Reverse clutch 
when the transmission shifts into Reverse, 3rd or 5th gear.  When 
Park or Neutral is selected after the transmission was operating 
in Drive, or Reverse, exhausting 3-5/Reverse Feed fluid unseats 
the checkball.  This allows for a faster exhaust of 3-5/Reverse 
Feed fluid and a quick release of the 3-5/Reverse clutch.

#8 Checkball - R1 (Low/Reverse)
  The number eight checkball is located in the upper valve body.  
This "one way orifice control" type checkball is used to 
differentiate the flow rate of fluid between applying and 
releasing the Low/Reverse clutch.  When the transmission is 
operating in Park, Reverse, Neutral and Drive Range 1st gear-
Engine Braking, the number eight checkball which allows for a 
quick apply of the Low/Reverse clutch. When the transmission is 
operating in Drive Range First Gear, R1 fluid exhausts, seating 
the ball forcing R1 fluid past orifice #18. The orifice helps 
control the release of the Low/Reverse clutch.

#9 Checkball - 4-5-6 Clutch
  The number nine checkball is located in the upper valve body.  
This "one way orifice control" type checkball is used to control 
the flow rate of fluid when applying and releasing the 4-5-6 
clutch. When the transmission is operating in Drive Range 
Fourth ,Fifth and Sixth gears, this clutch pressure seats the ball. 
At this time 4-5-6 fluid is forced through orifice #39 before going 
to the 4-5-6 clutch. The orifice helps control the rate of apply and 
release of the 4-5-6 clutch.

Actuator Feed Accumulator Piston
  The Actuator Feed Accumulator Piston is located in the control 
valve channel plate.  Three actuator feed accumulators are used 
to dampen any pressure irregularities occurring the in actuator 
feed limit fluid circuit.

CHECKBALL BOOK
DOMESTIC VOLUME II
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CHECKBALL BOOK
Domestic Volume II

GM
2MT70

HYBRID

CASE

GM 2MT70 HYBRID

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP 13

VARIABLE LOW & 1-2
REVERSE CLUTCH

ACCUMULATOR
(Springs Go In First)

VARIABLE HI &
2-3-4 CLUTCH

ACCUMULATOR
(Springs Go In First)

4TH CLUTCH
ACCUMULATOR

(Spring Goes In First)

#1 LUBE CHECKBALL
& MOTOR GENERATOR

UNIT “B” COOLER FLUID

#2 LUBE CHECKBALL
& MOTOR GENERATOR

UNIT “B” COOLER FLUID

All Checkballs Are .250” Diameter - White Plastic
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CHECKBALL BOOK
Domestic Volume II

GM
2MT70

HYBRID

MAIN VALVE BODY (INSIDE)

GM 2MT70 HYBRID

14
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#3 1-3-REVERSE
CLUTCH FEED BACK

CHECKBALL
(.250” WHITE PLASTIC)

GUIDE
PIN

GUIDE
PIN
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CHECKBALL BOOK
Domestic Volume II

GM
2MT70

HYBRID

MAIN VALVE BODY (OUTSIDE)

GM 2MT70 HYBRID

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP 15

PSC 3 SIGNAL OIL FEED TO THE
1-2-REVERSE & 4TH CLUTCH
REGULATOR BOOST VALVE

PSC 3 SIGNAL OIL FEED TO THE
VARIABLE LOW & 1-2-REVERSE

& 4TH CLUTCH & DRIVE MOTOR

PSC 2 SIGNAL OIL FEED TO THE
VARIABLE HI & 2-3-4 CLUTCH

& DRIVE MOTOR

NOTE: These Orifice Cup (Down) Plugs Are Not Removable
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CHECKBALL BOOK
Domestic Volume II

GM
2ML70

HYBRID

MAIN CONTROL VALVE BODY 

GM 2ML70 HYBRID

16
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FLUID PUMP CHECK BALL VALVE
(.500” DIAMETER - WHITE PLASTIC)

ACTUATOR FEED LIMIT
1-3 CLUTCH FEEDBACK

ENCAPSULATED #2 STEEL BALL

ACTUATOR FEED LIMIT
HYBRID DIRECT 2-3-4
CLUTCH FEEDBACK

ENCAPSULATED #1 STEEL BALL
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CHECKBALL BOOK
Domestic Volume II
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AUTOMATIC TRANSMISSION SERVICE GROUP

No. 1

No. 12

No. 11

No. 10
No. 9No. 8

No. 7
(Not Used On All Models)

No. 6

No. 5

No. 4

No. 3

No. 2

GM
5L40E

BOTTOM CHANNEL PLATE

GM 5L40E

ALL CHECKBALLS ARE .255” (6.5MM) DIAMETER - PLASTIC

17

(Install As Shown)
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Check Ball No. 1:  Seats to force reverse lockout fluid through orifice 13 in the spacer plate, and into the 
reverse clutch circuit to help control the apply rate of the reverse clutch.

Check Ball No. 2:  Seats to allow either reverse fluid (In Reverse) or 2345 fluid (In 2nd, 3rd, 4th, and 5th) to 
enter the reverse or 2345 circuit, while blocking the other fluid circuit.

Check Ball No. 3:  Seats to force four five fluid through orifice 27 in the spacer plate and into the overdrive 
clutch feed circuit to help control the apply rate of the overdrive clutch.

Check Ball No. 4:  Seats to force 123 fluid through orifice 16 in the spacer plate and into the coast clutch 
feed circuit to help control the apply rate of the coast clutch.

Check Ball No. 5:  Seats to force forward clutch fluid through orifice 17 in the spacer plate to help control 
the apply rate of the coast clutch.

Check Ball No. 6:  Seats to force forward clutch fluid through orifice 15 in the spacer plate and into the 
forward clutch circuit to help control the apply rate of the forward clutch.

Check Ball No. 7:  Seated by a calibrated spring that goes in channel plate before the check ball and 
provides extra D432 fluid in the forward and coast clutch circuits to reduce garage shift response time.
NOTE: Not used in all models.

Check Ball No. 8:  Seats to allow either low/reverse clutch fluid (In 1st gear coast condition) or reverse 
lockout (RLO) fluid (In Reverse) to enter the low/reverse clutch or reverse lockout circuit, while blocking 
the other fluid circuit.

Check Ball No. 9:  Seats to force two-three regulated fluid through orifice 22 in the spacer plate and into the 
overdrive clutch feed 1 circuit to help control the apply rate of the overdrive clutch when in a 3rd gear coast 
condition.

Check Ball No. 10:  Seats to allow either three-two safety mode fluid (Safety Mode Operation Only) or 
FDL fluid (In 1st Gear) to enter the 3-2 safety mode or FDL fluid circuit while blocking the other.

Check Ball No. 11:  Seats to force two-three regulated fluid through orifice 23 in the spacer plate and into 
the second coast clutch circuit to help control the apply rate of the 2nd coast clutch when in a 2nd gear coast 
condition.

Check Ball No. 12:  Seats to allow either overdrive clutch feed 1 fluid (In a 3rd Gear Coast condition) or 
overdrive clutch feed 2 fluid (In 5th Gear) to enter the overdrive clutch circuit while blocking the other fluid 
circuit.

CHECKBALL BOOK

AUTOMATIC TRANSMISSION SERVICE GROUP

CHECKBALL FUNCTION

GM 5L40E

Domestic Volume II
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SPACER PLATE FILTERS

SCREENS SNAP INTO
SPACER  PLATE
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CHECKBALL BOOK
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GM
6L80

UPPER CONTROL VALVE BODY

GM 6L80
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ALL CHECKBALLS ARE .250” DIAMETER - WHITE PLASTIC
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DOWEL PIN

SHORT
DOWEL PIN

LONG
DOWEL PIN

#2
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#5

#4

#6

#7

#1
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#1 Checkball - Drive 1-6/Drive Braking

#2 Checkball - Solenoid 1/Reverse

#3 Checkball - Solenoid 2/4-5-6 Clutch

#4 Checkball - PS5/4-5-6 Clutch

#5 Checkball - Drive 1-6/3-5 Reverse Supply

#6 Checkball - 2-6 Clutch/1-2-3-4 Clutch Feed

#7 Checkball - 3-5 Reverse Supply/3-5 Rev Feed

  The number one checkball is located in the upper control 
valve body  When the transmission is operating in Drive 
1st, 2nd, 3rd, 4th, 5th or 6th gear, drive 1-6 fluid seats the 
checkball against the drive braking passage and enters the 
2-6 clutch/1-2-3-4 clutch feed circuit to apply the 1-2-3-4 
clutch.

  The number two checkball is located in the upper control 
valve body.  This shuttle type checkball is seated against 
the reverse passage while the transmission is operating in 
Park, Neutral and Drive 1st.  With the checkball in this 
position, shift solenoid 1 fluid enters the CSV2 enable 
circuit to the "clutch select valve 2".  When the 
transmission is operating in Reverse, the checkball seats 
against shift solenoid 1 passage to allow reverse fluid to 
enter the CSV2 enable circuit and hold the "clutch select 
valve 2" in the applied position.

  The number three checkball is located in the upper control 
valve body.  This shuttle type checkball is seated against 
the 4-5-6 clutch passage while the transmission is 
operating in Park, Reverse, Neutral, Drive 1st, 2nd and 3rd 
gear.  With the checkball in this position, shift solenoid 2 
fluid enters the CSV3 enable circuit to apply the "clutch 
select valve 3".  When the transmission is operating in 
Drive 4th, 5th or 6th gear, the checkball seats against the 
shift solenoid 2 passage to allow 4-5-6 clutch fluid to enter 
the CSV3 enable circuit and hold the "clutch select valve 
3" in the applied position.

  The number four checkball is located in the upper control 
valve body.  This shuttle type checkball is seated against 
the 4-5-6 clutch passage by Pressure Solenoid 5 fluid, 
while the transmission is operating in Park, Reverse, 
Neutral, Drive 1st, 2nd and 3rd gear.  With the checkball in 
this position, PS 5 fluid enters the CSV2 latch circuit to 
hold the "clutch select valve 2" in the released position.  
When the transmission is operating in Drive 4th, 5th or 6th 
gear, 4-5-6 clutch fluid seats the checkball against the PS 5 
passage to allow 4-5-6 clutch fluid to enter the CSV2 latch 
circuit to hold the "clutch select valve 2" in released the 
position.

  The number five checkball is located in the upper Control 
valve body.  This shuttle type checkball is seated against 
the Drive 1-6 passage by 3-5/Reverse Feed fluid while the 
transmission is operating in Reverse.  With the checkball 
in this position, 3-5/Reverse Feed fluid enters the 3-
5/Reverse Supply circuit and is routed to the number 7 
checkball.  When the transmission is operating in Drive 
1st, 2nd, 3rd, 4th, 5th or 6th gear, Drive 1-6 fluid seats the 
ball against the 3-5/Reverse Feed passage to allow Drive 1-
6 fluid to enter the 3-5/Reverse Supply circuit.

  The number six checkball is located in the upper control 
valve body.  This "one way orifice control" type checkball 
is used to differentiate the flow rate of fluid between 
applying and releasing the 1-2-3-4 clutch.  2-6 clutch/1-2-
3-4 clutch feed fluid opens the checkball, while the 
transmission is operating in Drive 1st, 2nd, 3rd, 4th, 5th or 
6th gear.  With the ball in this position, 2-6 clutch/1-2-3-4 
clutch feed fluid flows freely into the 1-2-3-4 clutch feed 
passage.  When Park, Reverse or Neutral is selected after 
the transmission was operating in Drive, exhausting 1-2-3-
4 clutch feed fluid seats the checkball, and forces 
exhausting fluid through orifice number 32, which allows 
for a controlled exhaust of the 1-2-3-4 clutch.

  The number seven checkball is located in the upper 
control valve body.  This "one way orifice control" type 
checkball is used to differentiate the flow rate of fluid 
between applying and releasing the 3-5/Reverse clutch.  3-
5/Reverse Supply fluid pressure seats the checkball 
against the 3-5/Reverse Feed passage, while the 
transmission is operating in Reverse, Drive 1st, 2nd, 3rd, 
4th, 5th or 6th gear.  With the checkball in this position, 3-
5/Reverse Supply fluid is forced through orifice number 
25 before entering the 3-5/Reverse Feed passage.  The 
orifice helps control the apply rate of the 3-5/Reverse 
clutch when the transmission shifts into Reverse, 3rd or 5th 
gear.  When Park or Neutral is selected after the 
transmission was operating in Drive, or Reverse, 
exhausting 3-5/Reverse Feed fluid unseats the checkball.  
This allows for a faster exhaust of 3-5/Reverse Feed fluid 
and a quick release of the 3-5/Reverse clutch.

CHECKBALL BOOK
DOMESTIC VOLUME II

GM
6L80

CHECKBALL FUNCTION

GM 6L80
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DuPage

TRIM SOLENOID “A”
ACCUMULATOR &

SPRING

CHECKBALL BOOK
DOMESTIC VOLUME II

ALLISON
1000/2000

MAIN VALVE BODY

ALLISON LCT 1000
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1

2

3

4

5

6

7

8

1 - B1 Accumulator Orifice Control Ball
2 - Prevents Internal Transmission Lube while in Park
3 - B1 Clutch and Accumulator Orifice Control Ball
4 - B2 Clutch and Accumulator Orifice Control Ball
5 - B3 Clutch Orifice Control Ball
6 - C2 Clutch and Accumulator Orifice Control Ball
7 - Not used in all models (No hole in spacer plate if omitted)
8 - C3 Clutch and Accumulator Orifice Control Ball

CHECKBALL BOOK
Domestic Volume II

GM
AW81-80LE

GM
AW81-80LE

VALVE BODY

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP24

ALL CHECKBALLS ARE .250” DIAMETER - STEEL

P
ro

C
ar

M
an

ua
ls

.c
om

https://procarmanuals.com


FRONT CONTROL VALVE BODY

PRESSURE RELIEF
VALVE

Spring
Free Length .432”
Outside Dia. .375”
Coil Dia. .052”

FILTER SCREEN

OPEN SIDE UP

SPRING
Free Length .470”
Outside Dia. .170”
Coil Dia. .012”

B4 RELEASE
CHECK VALVE

REVERSE INHIBIT
CHECK VALVE

CHECKBALL BOOK
Domestic Volume II

SATURN
AF33-5

SATURN
AF33-5
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.218” - PLASTIC
FORWARD CLUTCH

ACCUMULATOR
CHECKBALL

SPRING
Free Length .470”
Outside Dia. .170”
Coil Dia. .012”

Items With Springs Are Installed With The Spring In First
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MIDDLE VALVE BODY (FRONT SIDE)

SMALL
FILTER SCREENS

OPEN SIDE UP

REVERSE CLUTCH
CHECK VALVE

FORWARD CLUTCH
CHECK VALVE

LARGE
FILTER SCREEN
(OPEN SIDE UP)

.250” STEEL
REVERSE SHIFT

BALL VALVE

CHECKBALL BOOK
Domestic Volume II

SATURN
AF33-5

SATURN
AF33-5
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MIDDLE VALVE BODY (REAR SIDE)

COOLER BYPASS
VALVE

Spring
Free Length .675”
Outside Dia. .473”
Coil Dia. .044”

TCC
CHECK
VALVE

Spring
Free Length .675”
Outside Dia. .275”
Coil Dia. .020”

B5 CONTROL
CHECK VALVE

B2 CONTROL
CHECK VALVE

CHECKBALL BOOK
Domestic Volume II

SATURN
AF33-5

SATURN
AF33-5
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2ND CLUTCH
CHECK VALVE

DIRECT CLUTCH
CHECK VALVE

PN12345
CHECK
VALVE

Items With Springs Are Installed With The Spring In First
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REAR VALVE BODY (REAR SIDE)

B4 CONTROL
CHECK VALVE

SPRING
Free Length .460”
Outside Dia. .205”
Coil Dia. .018”

TCC
CHECK VALVE

.250” STEEL
REVERSE SHIFT RESTRICT

BALL VALVE

CHECKBALL BOOK
Domestic Volume II

SATURN
AF33-5

SATURN
AF33-5
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B2 CONTROL
CHECK VALVE

Items With Springs Are Installed With The Spring In First
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FRONT VALVE BODY
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CHECKBALL BOOK
Domestic Volume II

SATURN
AF17-4

SATURN
AF17-4

PEDESTAL
FILTER
SCREEN

PEDESTAL
FILTER
SCREEN
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LARGE CHECK
VALVE & SPRING

MIDDLE VALVE BODY - TOP SIDE

CHECKBALL BOOK
Domestic Volume II

SATURN
AF17-4

SATURN
AF17-4
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MIDDLE VALVE BODY - BOTTOM SIDE

LARGE CHECK
VALVE & SPRING

CHECKBALL BOOK
Domestic Volume II

SATURN
AF17-4

SATURN
AF17-4
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ALL CHECKBALLS ARE .216” DIAMETER - RUBBER BALLS

Items With Springs Are Installed With The Spring In First
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.216”
RUBBER BALLS

.216”
RUBBER BALL

.216”
RUBBER BALLS

.216”
RUBBER BALL

.246”
RUBBER BALL

PEDESTAL
FILTER
SCREEN

LARGE CHECK
VALVE

SMALL CHECK
VALVE

SMALL CHECK
VALVE

REAR VALVE BODY

CHECKBALL BOOK
Domestic Volume II

SATURN
AF17-4

SATURN
AF17-4
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REAR ACCUMULATOR COVER #1

.216”
RUBBER BALL

CHECKBALL BOOK
Domestic Volume II

SATURN
AF17-4

SATURN
AF17-4
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CHECKBALL BOOK
Domestic Volume II

SATURN
MDRA/MDPA

SATURN
MDRA/MDPA

MAIN VALVE BODY
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TRANSMISSION FLUID
COOLER CHECKBALL

.218” DIAMETER - STEEL
(Install Ball In First)

Spring
.571” Free Length

TORQUE CONVERTER
CHECK VALVE

(Install Spring In First)

Spring
1.382” Free Length

LUBRICATION
CONTROL VALVE

FILTER
SCREEN
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CHECKBALL BOOK
Domestic Volume II

SATURN
MDRA/MDPA

SATURN
MDRA/MDPA

SECONDARY VALVE BODY
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1ST ACCUMULATOR
CHOKE

1ST CLUTCH
ACCUMULATOR

CHECKBALL

2ND CLUTCH
ACCUMULATOR

CHECKBALL

1ST CLUTCH
EXHAUST CHECKBALL

ALL CHECKBALLS ARE .218” DIAMETER - STEEL
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CHECKBALL BOOK
Domestic Volume II

SATURN
VT25E

SATURN
VT25E

VALVE BODY
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#1

#2

#3

ALL THREE .250” DIAMETER - STEEL CHECKBALLS ARE 

#1 Forward Clutch
This checkball seats to force exhausting drive fluid through 
orifice 8 on the spacer plate. This helps control the release rate of 
the forward clutch. When the forward clutch applies, reverse 
clutch fluid unseats, and flows past, the #1 checkball and into the 
forward clutch piston cavity. This allows for a quick apply of the 
forward clutch.

ALIGNMENT
DOWEL PIN

ALIGNMENT
DOWEL PIN

FILTER
SCREEN

Snaps Into
Spacer Plate

#3 Primary Feed Limit
This checkball seats to force primary feed fluid through orifice 
24 into the primary feed limit circuit in order to help control the 
apply rate of the variable drive pulley. When the variable drive 
pulley releases, exhausting primary feed limit fluid unseats, and 
flows past the #3 checkball. This allows for a faster exhaust of 
primary feed limit fluid and a quick release of the variable drive 
pulley assembly.

#2 Reverse Clutch
This checkball seats to force exhausting reverse clutch fluid 
through orifice 15 on the spacer plate. This helps control the 
release rate of the reverse clutch. When the reverse clutch 
applies, reverse clutch fluid unseats, and flows past, the #2 
checkball and into the reverse clutch piston cavity. This allows 
for a quick apply of the reverse clutch.
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PCA ACITY
ATMODUL OR

C LCHE K VA VE

4B
C ECKBALLH

B10
CHECKBALL

B1
CH BALLECK

B3
CHECKB LLA

B2
KBACHEC LL

CHECKBALL BOOK
Domestic Volume II

FORD
4F50N

MAIN VALVE BODY - 2000 - 2003

FORD
4F50N
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Spring:
Free Length - .730”
Outside Dia. - .251”
Coil Dia. - .022”

FILTER
SCREEN

FILTER
SCREEN

Spring:
Free Length - .695”
Outside Dia. - .248”
Coil Dia. - .019”

Spring:
Free Length - .616”
Outside Dia. - .259”
Coil Dia. - .038”

ALL FIVE CHECKBALLS ARE .312” DIAMETER - PLASTIC

OC OLER
YB PASS

LVA VE

CO R RNVE TE
AI BADR N CK
VALVE

Items With Springs Are Installed With The Spring In First
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B8
CHECKBALL

CHECKBALL BOOK
Domestic Volume II

FORD
4F50N

PUMP BODY - 2000 - 2003

FORD
4F50N
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2000 - 2003 CHECKBALL FUNCTION
B1 - Seats during reverse clutch apply.
B2 - Seats during coast servo apply
B3 - Seats during low/intermediate clutch apply
B4 - Seats during forward clutch apply
B8 - Seats during direct clutch apply
B10 - Seats during intermediate clutch apply

CHECKBALL IS .312” DIAMETER - PLASTIC
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CHECKBALL BOOK
Domestic Volume II

FORD
4F50N

FORD
4F50N

MAIN VALVE BODY - 2004 & LATER
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FILTER
SCREENS

FILTER
SCREEN

OC OLER
YB PASS

LVA VE O RC NVERTE
I ADRA NB CK

LVA VESpring:
Free Length - .612”
Outside Dia. - .260”
Coil Dia. - .040”

Spring:
Free Length - .690”
Outside Dia. - .245”
Coil Dia. - .020”

B2
CHECKBALL

B3
CHECKBALL

B1
CHECKBALL

B4
CHECKBALL

PCA ACITY
ATMODUL OR

C  HECK VALVES

Spring:
Free Length - .660”
Outside Dia. - .250”
Coil Dia. - .022”

ALL FOUR CHECKBALLS ARE .312” DIAMETER PLASTIC

Items With Springs Are Installed With The Spring In First
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CHECKBALL BOOK
Domestic Volume II

FORD
4F50N

PUMP BODY - 2004 & LATER

FORD
4F50N
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B8
H C B LC E K AL

2004 & LATER CHECKBALL FUNCTION
B1 - Seats during reverse clutch apply.
B2 - Seats during coast servo apply
B3 - Seats during low/intermediate clutch apply
B4 - Seats during forward clutch apply
B8 - Seats during direct clutch apply

CHECKBALL IS .312” DIAMETER - PLASTIC
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CASE

CHECKBALL BOOK
Domestic Volume II

FORD
6F35

FORD
6F35
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THERMAL COOLER
BYPASS VALVE &

SPRING

FORWARD CLUTCH
CENTER SUPPORT SEAL

TURBINE SHAFT
SPEED SENSOR

LOW/REVERSE CLUTCH
CENTER SUPPORT SEAL
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ALL THREE CHECKBALLS ARE .250” - STEEL

MAIN CONTROL VALVE BODY (OUTSIDE)

CHECKBALL BOOK
Domestic Volume II

FORD
6F35

FORD
6F35
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SOLENOID BODY (INSIDE)

CHECKBALL BOOK
Domestic Volume II

FORD
6F35

FORD
6F35
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FILTER
SCREEN
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MAIN CONTROL VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
6F50

FORD
6F50
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DOWEL PIN

ALL SEVEN CHECKBALLS ARE .250” - STEEL
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"98" PRESSURE CONTROL SOLENOID BODY AND SPACER PLATE

.034"
REMOVABLE

ORIFICE

"97" PRESSURE CONTROL SOLENOID BODY AND SPACER PLATE

FILTER
SCREEN

CHECKBALL BOOK
Domestic Volume II

FORD
F4E-III

FORD
F4E-III
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Filter Screen
Snaps Into

Spacer Plate

FILTER
SCREEN

Filter Screen
Snaps Into

Spacer Plate
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LOW-REVERSE
SHUTTLE BALL

(.243” Rubber)

FORWARD CLUTCH
FEED BALL

(.243” Rubber)

COAST CLUTCH 
FEED BALL

(.243” Rubber)

"97" MAIN VALVE BODY (LOWER)

"98" MAIN VALVE BODY (LOWER)

CHECKBALL BOOK
Domestic Volume II

FORD
F4E-III

FORD
F4E-III
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FORWARD CLUTCH
FEED BALL

(.243” Rubber)

LOW-REVERSE
SHUTTLE BALL

(.243” Rubber)

COAST CLUTCH 
FEED BALL

(.243” Rubber)
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"98" PREMAIN VALVE BODY (UPPER)

3RD. CIRCUIT
FEED BALL

(.243” Rubber)

 REVERSE CLUTCH
FEED BALL

(.243” Rubber) FILTER
SCREEN

"97" PREMAIN VALVE BODY (UPPER)

CHECKBALL BOOK
Domestic Volume II

FORD
F4E-III

FORD
F4E-III
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Filter

3RD CIRCUIT
FEED BALL

(.243” Rubber)

 REVERSE CLUTCH
FEED BALL

(.243” Rubber)

FILTER
SCREEN

FILTER
SCREEN
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JC

7L 13

502L

"98" PREMAIN VALVE BODY (LOWER)

"97" PREMAIN VALVE BODY (LOWER)

CJ

L 1
7

3

502L

CHECKBALL BOOK
Domestic Volume II

FORD
F4E-III

FORD
F4E-III
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FILTER
SCREEN

FILTER
SCREEN
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"97" PREMAIN COVER AND SPACER PLATE

"98" PREMAIN COVER AND SPACER PLATE

FILTER
SCREEN

Filter

CHECKBALL BOOK
Domestic Volume II

FORD
F4E-III

FORD
F4E-III

FILTER
SCREEN
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LOWER VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
4F27E
FNR5

FORD
4F27E/FNR5
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SSC
ACCUMULATOR

(Install With Spring In First)

Spring:
Free Length  -  .910”
Outside Dia.  -  .438”
Coil Diameter - .059”
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#1

FRONT VALVE BODY (Center Valve Body Side)

CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21
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#2

CHECK
VALVE

#2

One  Required
Piston =  .392” Outside Diameter
                .433” Height
Spring = .585” Free Length
                12 Coils
                ID Color - None

Two  Required
Piston =  .313” Outside Diameter
                .298” Height
Spring = .377” Free Length
                10 Coils
                ID Color - Orange

#2#1

Items With Springs Are Installed With The Spring In First
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One Required
Piston =  .392” Outside Diameter
                .635” Height
Spring = .430” Free Length
                4 Coils
                ID Color - None

One Required
Piston =  .392” Outside Diameter
                .360” Height
Spring = .460” Free Length
                10 Coils
                ID Color - None

#1 #2

CENTER VALVE BODY (Rear Valve Body Side)

CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21
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#1

CHECK
VALVE

CHECK
VALVE

(Some
Models)

#2

CHECK
VALVES

.250”
STEEL BALL

Items With Springs Are Installed With The Spring In First
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One  Required
Piston =  .313” Outside Diameter
                .298” Height
Spring = .625” Free Length
                8 Coils
                ID Color - Orange

#3

CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21

CENTER VALVE BODY (Front Valve Body Side)

#1

#2

#3

One Required
Piston =  .392” Outside Diameter
                .434” Height
Spring = .600” Free Length
                12 Coils
                ID Color - White

#1

One  Required
Piston =  .313” Outside Diameter
                .298” Height
Spring = .557” Free Length
                8 Coils
                ID Color - Lt. Blue

#2
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Items With Springs Are Installed With The Spring In First
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CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21

REAR VALVE BODY (Spacer Plate Side)
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One  Required
Piston =  .313” Outside Diameter
                .298” Height
Spring = .379” Free Length
                11 Coils
                ID Color - None

#1
Three Required
Piston =  .392” Outside Diameter
                .434” Height
Spring = .600” Free Length
                12 Coils
                ID Color - White

#2

#2

#1

#2

#2

CHECK
VALVES

FILTER
SCREENS

Snaps Into
Spacer Plate

Items With Springs Are Installed With The Spring In First
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CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21

FRONT VALVE BODY (Pan Side)
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One Required.
Piston =  .786” Outside Diameter
                .886” Height
Outer Spring = 1.082” Free Length
                         6 Coils
                         ID Color – None
Inner Spring = 1.073” Free Length
                        9 Coils
                        ID Color - Blue

(Install With
Springs In First)
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CHECKBALL BOOK
Domestic Volume II

FORD
AF21

FORD
AF21

REAR VALVE BODY (Case Side)

#1

#1

#2#2

Two Required
Piston =  .786” Outside Diameter
                .886” Height
Outer Spring = 1.082” Free Length
                         6 Coils
                         ID Color - None
Inner Spring = 1.073” Free Length
                        9 Coils
                        ID Color - Blue

Two Required
Piston =  .628” Outside Diameter.
                .727” Height
Outer Spring = .936” Free Length
                         6 Coils
                         ID Color - None
Inner Spring = .934” Free Length
                        10 Coils
                        ID Color - None

#1

#2

Items With Springs Are Installed With The Piston In First
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MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
CFT30

FORD
CFT30
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RED CHECK VALVE
& SPRING

BLACK CHECK VALVE
& SPRING

GREEN CHECK VALVE
& SPRING

Items With Springs Are Installed With The Spring In First
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LUBRICATION PUMP

CHECKBALL BOOK
Domestic Volume II

FORD
eCVT

FORD
eCVT
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LUBE BLOW OFF
STEEL BALL & SPRING

NOTE: THIS IS THE ONLY CHECKBALL IN THIS TRANSMISSION

(Install With
Baal In First)
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L

MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
4/5R55E

FORD
4/5R55E
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STEEL EPC RELIEF VALVE
(Omitted On Later Models
The Spacer Plate Will Not

Have A Hole In This Location)

Spring:
Free Length: .980”
Diameter: .289”
Coil Thickness: .040”

.020” EXTENSION
HOUSING LUBE

ORIFICE

CHECKBALL “A”
(Some Models

Only)

CHECK
BALL “C”

CHECK
BALL “B”

PLASTIC CONVERTER
RELIEF VALVE

Spring:
Free Length: .980”
Diameter: .289”
Coil Thickness: .040”

EPC LIMIT
CIRCUIT SCREEN

(Omitted On Later Models)

ALL CHECKBALLS ARE .250” DIAMETER RUBBER

“L” PINS

CHECK
BALL “E”

X

NO BALL HERE
(No OD if ball is installed)
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TWO PLASTIC
.250" CHECK BALLS

MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
5R55N

FORD
5R55N
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AUTOMATIC TRANSMISSION SERVICE GROUP60

This .250” plastic checkball
was eliminated sometime
in the 2000 model year.
If the “bathtub is closed a
checkball is required and
the spacer plate will have 
two holes in this location.
If the “bathtub is open, no
checkball is required and
the spacer plate will have 
no holes in this location.

Spring:
Free Length: 1.090”
Diameter: .287”
Coil Thickness: .034”

CHECK VALVE
& SPRING

(Install With Spring In First)
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TWO PLASTIC .250"
CHECK BALLS

MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
5R55W/S
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FORD
5R55W/S
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MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

FORD
4R75E

FORD
4R75E
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EIGHT CHECKBALLS ARE .250” DIAMETER - RUBBER

B2 - In the Forward Clutch circuit near the 3-4 shift valve.
B3 - In the Direct Clutch circuit near the 2-3 backout valve.
B4 - In the Overdrive and Forward Clutch circuits near the 1-2 shift valve.
B5 - In the Reverse circuit near orifice number one.
B6 - Shuttle ball between the Low and Reverse circuits.
B7 - Between the L234 and Torque Converter Clutch circuits.
B8 - Between the L234 and Intermediate Clutch circuits.
B9 - Between the FC34 and 23BP circuits (1996-Up Only).

EPC SOLENOID
FILTER SCREEN

B5

B7

B4

B6

B8

B9

B2

B3

LUBE 
ONE-WAY

VALVE
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R
F-

F6
TP

-
7
A

0
9

2
-A

B

X

CHECKBALL BOOK
Domestic Volume II

FORD
4R100

MAIN VALVE BODY

FORD
4R100
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CB15
.312” (5/16”)

RUBBER 

CB16
.250” (1/4”)
RUBBER 

BS2
.250” (1/4”)
RUBBER 

CB13
.312” (5/16”)

RUBBER 

NO CHECKBALL HERE
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CB-7

CB-8

CB-1

BS-3

BS-1

CB-14

CB-9

INTERMEDIATE
ACCUMULATOR

REGULATOR
FILTER ASSEMBLY

(Install Spring In First)

1/4" STEEL EPC
RELIEF BALL & SPRING

(Install Spring In First)

CHECKBALL BOOK
Domestic Volume II

FORD
4R100

CASE

FORD
4R100
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Spring:
Free Length - 1.025”
Outside Diameter - .258”
Coil Thickness - .031”

CB-6

EIGHT CHECKBALLS ARE .312” (5/16") DIAMETER - RUBBER

Spring
Free Length - 1.115”
Outside Dia. - .249”
Coil Dia. - .031”
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CHECKBALL BOOK
Domestic Volume II

FORD
4R100

CHECKBALL FUNCTION

FORD
4R100

Copyright © 2011  ATSG
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VALVE BODY
BS2 - This checkball is located between shift solenoid 2 and the SS2 air bleed, the 3-4 shift valve and 
the 4-3-2 manual timing valve. It is also positioned between the manual valve, the BS1 checkball and 
the BS2 checkball as well as between the BS1 checkball, the BS3 checkball, the 4-3-2 timing valve 
and the CB1 checkball.

CB13 - The checkball is located between the manual valve, the 3-4 shift valve, the 2-3 shift valve, the 
1-2 and D2 shift valve, the engagement control valve and the forward clutch circuit.

CB15 - This checkball is located between the manual valve and the reverse circuit, the low/reverse 
modulator valve, the 3-4 shift valve, the engagement control valve, the 1-2 &D2 shift valve, the CB1 
checkball, the line modulator valve and the direct clutch accumulator.

CB16 - This checkball is located between the reverse circuit, the BS1 checkball, the converter clutch 
control valve, the main pressure regulator valve and the low/reverse modulator valve.

CASE
BS1 - This checkball is located between the reverse circuit, the BS1 checkball, the converter clutch 
control valve, the main pressure regulator valve and the low/reverse modulator valve. It is also 
positioned between the manual valve, the BS1 checkball and the BS2 checkball as well as between 
the BS3 checkball, the 4-3-2 timing valve and the CB1 checkball.

BS3 - This checkball is located between the BS1 checkball, the 4-3-2 timing valve and the reverse 
circuit.

CB1 - This checkball is located between the BS1 checkball, the 4-3-2 timing valve and the reverse 
circuit, the manual valve, the low/reverse modulator valve, the 3-4 shift valve, the engagement 
control valve, the 1-2 and D2 shift valve, the line modulator valve and the direct clutch accumulator.

CB6 - The checkball is located between the 2-3 shift valve and the direct clutch accumulator.

CB7 - The checkball is located between the 3-4 shift valve and the overdrive clutch accumulator.

CB8 - The checkball is located between the coast clutch shift valve and the coast clutch circuit.

CB9 - The checkball is located between the 1-2 and D2 shift valve and the intermediate servo.

CB14 - The checkball is located between the 1-2 and D2 shift valve, the engagement control valve 
and the intermediate clutch accumulator.
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CHECKBALL BOOK
Domestic Volume II

FORD
6R60

UPPER VALVE BODY

FORD
6R60

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP66

TCC 
DAMPER

CHECK
BALL

CHECK
BALL

LUBE PRESSURE
LIMIT VALVE

CLUTCH PRESSURE
LIMIT VALVE

SMALL
SCREEN

6 Annodized Damper Pistons

ALL 8 CHECKBALLS ARE 6MM (0.236”) DIAMETER - PLASTIC

CHECK
BALL

CHECK
BALL

CHECK
BALL

CHECK
BALLS

LARGE
SCREEN

RUBBER DAMPER PLUGS
(ZF) PN 1068-227-039

SSA 
DAMPER

SSB 
DAMPER

SSC 
DAMPER

PCA 
DAMPER

SSD
DAMPER

Items With Springs Are Installed With The Spring In First
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CHECKBALL BOOK
Import Volume III

FORD
6R60

CASE

FORD
6R60

THERMAL
BYPASS
VALVE
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(Install Spring
In First)
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CHECKBALL BOOK
Domestic Volume II

FORD
6R140W

MAIN VALVE BODY

FORD
6R140W
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CHECK
VALVE

Spring
Free Length - 1.600”

CHECK
VALVE

Spring
Free Length - 1.600”

BOTH CHECKBALLS ARE .375” DIAMETER - PLASTIC

Items With Springs Are Installed With The Spring In First
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CHECKBALL BOOK
Domestic Volume II

FORD
6R140W

SPACER PLATE

FORD
6R140W
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ATTACHED TO
SPACER PLATE
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"C" "D"

"E"

SEAL

MAIN VALVE BODY (CASE SIDE)

ALL CHECKBALLS  ARE .250”  DIAMETER STEEL

CHECKBALL AND SPRING DIMENSIONS

SPRING           LENGTH            DIAMETER

“C”

“D”

“E”

.665” .177”

.677” .277”

1.398” .300”

CHECKBALL BOOK
Domestic Volume II

CHRYSLER
DODGE
F4A51

CHRYSLER/DODGE
F4A51
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Items With Springs Are Installed With The Spring In First
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CHECKBALL AND SPRING DIMENSIONS

SPRING           LENGTH            DIAMETER

“A”

“B”

.665”

.665”

.177”

.177”

ALL CHECKBALLS  ARE .250” DIAMETER STEEL

MAIN VALVE BODY (SOLENOID BODY SIDE)

H

8
7

3

5

"A"

"B"

CHECKBALL BOOK
Domestic Volume II

CHRYSLER
DODGE
F4A51

CHRYSLER/DODGE
F4A51
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Items With Springs Are Installed With The Spring In First
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G

SOLENOID VALVE BODY

THESE TWO CHECKBALLS ARE
CLUTCH CIRCUIT AIR BLEED
BALLS AND HAVE NO SPRINGS

.375”
STEEL BALLS

CHECKBALL BOOK
Domestic Volume II

CHRYSLER
DODGE
F4A51

CHRYSLER/DODGE
F4A51
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1XF-U

-6

INTERMEDIATE VALVE BODY (UPPER)

CHECKBALL BOOK
Domestic Volume II

DODGE/JEEP
JF011E CVT

DODGE/JEEP
JF011E CVT

ALL FOUR  CHECKBALLS ARE .250” DIAMETER - STEEL
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FILTER
SCREEN

CHECK VALVE
& SPRING

(Install Spring First)
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INTERMEDIATE VALVE BODY (LOWER)

CHECKBALL BOOK
Domestic Volume II

DODGE/JEEP
JF011E CVT

DODGE/JEEP
JF011E CVT
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FILTER
SCREEN

STEEL
BUSHING
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ALL FOUR  CHECKBALLS ARE .250” DIAMETER - TORLON®

MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

CHRYSLER
DODGE/JEEP

42RLE/42RLE-VLP

CHRYSLER/DODGE/JEEP
42RLE/42RLE-VLP
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NUMBER 2
CHECKBALL

NUMBER 5
CHECKBALL

NUMBER 3
CHECKBALL

NUMBER 4
CHECKBALL
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TRANSFER PLATE

CHECKBALL BOOK
Domestic Volume II
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FILTER
SCREEN

THERMAL
ELEMENT

CHRYSLER
DODGE/JEEP

42RLE/42RLE-VLP

CHRYSLER/DODGE/JEEP
42RLE/42RLE-VLP

Snaps Into
Spacer Plate
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CHECKBALL BOOK
Domestic Volume II

Copyright © 2011  ATSG
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VALVE BODY ASSEMBLY

This reinforcement plate seals the lube circuit
to the extension housing for rear bushing lube.
A 42LE valve body does not have this and the
installation of which into a 42RLE would result
in failure of the extension housing bushing.

IMPORTANT NOTE:

CHRYSLER
DODGE/JEEP

42RLE/42RLE-VLP

CHRYSLER/DODGE/JEEP
42RLE/42RLE-VLP
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MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

DODGE
JEEP

46RE/47RE

DODGE/JEEP
46RE/47RE
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#1

#8

#2

#5
#6

#4

#3
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TRANSFER PLATE (UPPER SIDE)

CHECKBALL BOOK
Domestic Volume II

DODGE/JEEP
46RE/47RE
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DODGE
JEEP

46RE/47RE

#7

#9
(Some Mod l  O ly)e s n

FILTER
SCREEN

(Snaps Into
Spacer Plate)
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46RE /47RE TRANSFER PLATE(LOWER SIDE)

CHECKBALL BOOK
Domestic Volume II

DODGE/JEEP
46RE/47RE

DODGE
JEEP

46RE/47RE

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP80

52118648
05111   2

86

#10
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MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

DODGE
48RE

DODGE
48RE
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#1

#8

#2
Checkball
Eliminated

#5
#6

#4

#3
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TRANSFER PLATE (UPPERSIDE)

CHECKBALL BOOK
Domestic Volume II

DODGE
48RE

DODGE
48RE
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#7

9#

FILTER
SCREEN

(Snaps Into
Spacer Plate)
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TRANSFER PLATE (LOWER SIDE)

CHECKBALL BOOK
Domestic Volume II

DODGE
48RE

DODGE
48RE
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52854129AA
05111
   10

20

#10
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CHECKBALL IDENTIFICATION AND FUNCTIONS

Checkball Function

No. 1

No. 2

No. 4

No. 5

No. 6

No. 7

No. 8

No. 9

No. 10

No. 3

1/4"
Steel

1/4"
Steel

1/4"
Steel

1/4"
Steel

1/4"
Steel

1/4"
Steel

1/4"
Steel

1/4"
Steel

3/16"
Steel

 11/32"
Steel

Size

A)  Checkball No. 1 forces line pressure behind the 1-2 shift control valve and both the 1-2 
       and 2-3 governor plugs to prevent an upshift into 2nd and/or 3rd gear when the selector
       lever is placed into Manual Low.
B)  Checkball No. 1 directs throttle pressure behind the 1-2 shift control valve and blocks the
       passage to the 1-2 governor plug in order to inhibit a 3-1 downshift during a forced 3-2
       downshift when the vehicle is above the calibrated speed.

A)  Checkball No. 2 forces line pressure behind the 2-3 shift valve to prevent a 2-3 upshift
       when the selector lever is placed into Manual 2nd.
B)  Checkball No. 2 blocks the manual 2nd circuit and directs throttle pressure to the 2-3
       shift valve during a forced 3-2 downshift.

A)  Checkball No. 4 blocks rear band apply pressure from entering the front (Direct) clutch
       circuit when the selector lever is placed into Manual Low.
B)  Checkball No. 4 blocks the manual low circuit and directs line pressure into the rear 
       band circuit when the selector lever is placed into Reverse.

A)  Checkball No. 3 blocks front (Direct) clutch oil, after a 2-3 upshift, from entering the
       reverse band circuit and allows front (Direct) clutch oil to enter the intermediate band
       release circuit.
B)  Checkball No. 3 blocks the intermediate band release circuit and allows reverse oil to
       apply the front (Direct) clutch when the selector lever is placed into Reverse.

A)  Checkball No. 5 blocks the manual 2nd circuit and directs throttle pressure to the back
       side of both shift valves and the shuttle valve, when the selector lever is placed into either
       Drive or Reverse.
B)  Checkball No. 5 blocks the throttle pressure circuit and directs line pressure to back side
       of 2-3 shift valve to prevent a 2-3 upshift when selector lever is placed in Manual 2nd.

A)  Checkball No. 10 blocks orificed rear (Forward) clutch oil from entering the converter 
       clutch apply circuit and allows orificed rear (Forward) clutch oil to pre-fill the
       overdrive clutch circuit.
B)  Checkball No. 10 prevents converter clutch apply oil from entering the overdrive circuit,
       and allows converter apply oil to stroke the 3-4 timing valve, which in turn loads the 2-3
       shift valve in the upshifted position when the converter clutch is on in third gear.

A)  Checkball No. 6 forces intermediate band apply oil through an orifice to apply the
       intermediate band and stroke the 1-2 accumulator on a 1-2 upshift.

A)  Checkball No. 7  forces rear (Forward) clutch through an orifice for a smooth garage
       shift into any forward range.

A)  Checkball No. 8 blocks line pressure from entering the rear (Forward) clutch circuit
       when the selector lever is placed into Park, Reverse or Neutral.

A)  Checkball No. 9 forces rear band apply oil through an orifice for a smooth reverse band
       apply when the selector lever is placed into Reverse or Manual Low. (Not used in 47RE)

CHECKBALL BOOK
Domestic Volume II

DODGE
JEEP

46/47/48RE

DODGE/JEEP
46RE/47RE/48RE

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP84

P
ro

C
ar

M
an

ua
ls

.c
om

https://procarmanuals.com


MAIN VALVE BODY

CHECKBALL BOOK
Domestic Volume II

DODGE
JEEP

45/545/68RFE

DODGE/JEEP
45/545/68RFE
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ALL SEVEN CHECKBALLS.250” CHECKBALLS - TORLON ®

ROLL PIN

ROLL PIN

P
ro

C
ar

M
an

ua
ls

.c
om

https://procarmanuals.com


MAIN VALVE BODY PRESSURE SEALING BALLS

CHECKBALL BOOK
Domestic Volume II

CHRYSLER
DODGE

62TE

CHRYSLER/DODGE
62TE
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The Torlon® checkballs shown here are permanently installed, they seal

clutch circuits and are used in place of clutch pressure ports.

CANNOT
REMOVE

CANNOT
REMOVE

CANNOT
REMOVE

CANNOT
REMOVE
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MAIN VALVE BODY CHECKBALLS

OD

REVERSE CLUTCH
APPLY CONTROL L/R

UD CLUTCH
APPLY CONTROL BALL

(SOME MODELS)

THE CHECKBALLS SHOWN HERE ARE REMOVABLE & ARE .250” DIAMETER - TORLON®
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LOWER VALVE BODY (Filter Side)
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DODGE
AS68RC

DODGE
AS68RC

MAKE CERTAIN
THIS RAISED LEG

FITS INTO THE
NOTCH IN THE
VALVE BODY

MAKE CERTAIN
THIS RAISED LEG

FITS INTO THE
NOTCH IN THE
VALVE BODY

Check Ball And Capsule

CHECK BALL DIAMETER = .499"

CAPSULE DIAMETER = .667"

SPRING FREE LENGTH = .758"  (WHITE PAINT)

SPRING WIRE DIAMETER = .019"  (WHITE PAINT)

SPRING APPROX. COILS = 8  (WHITE PAINT)
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DODGE
AS68RC

LOWER VALVE BODY (Spacer Plate Side)
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"Long" Accumulator Piston (With Dimple)

PISTON DIAMETER = .471"

PISTON OVERALL LENGTH = .996"

SPRING FREE LENGTH = 1.140"  (RED PAINT)

SPRING WIRE DIAMETER = .049"  (RED PAINT)

SPRING APPROX. COILS = 10  (RED PAINT)

Check Ball And Capsule

CHECK BALL DIAMETER = .393"

CAPSULE DIAMETER = .526"

SPRING FREE LENGTH = .502"  (ORANGE PAINT)

SPRING WIRE DIAMETER = .014"  (ORANGE PAINT)

SPRING APPROX. COILS = 7  (ORANGE PAINT)

"Short" Accumulator Piston (With Dimple)

PISTON DIAMETER = .491"

PISTON OVERALL LENGTH = .785"

SPRING FREE LENGTH = .895"  (LT GREEN PAINT)

SPRING WIRE DIAMETER = .063"  (LT GREEN PAINT)

SPRING APPROX. COILS = 9  (LT GREEN PAINT)

 ACCV-3 = LINEAR "A" SOLENOID OUTPUT ACCUMULATOR TO PSW-1.
 ACCV-4 = LINEAR "B" SOLENOID OUTPUT ACCUMULATOR TO PSW-2.
 ACCV-5 = LINEAR "C" SOLENOID FEED ACCUMULATOR.
 ACCV-6 = LINEAR "A" SOLENOID FEED ACCUMULATOR.
 ACCV-7 = LINEAR "B" SOLENOID FEED ACCUMULATOR.

CBC-3
"D" Ranges
Orifice Ball

ACCV-5
Long With

Dimple

ACCV-6
Long With

Dimple

ACCV-7
Long With

Dimple

ACCV-3
Short With

Dimple

ACCV-4
Short With

Dimple
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DODGE
AS68RC

UPPER VALVE BODY (Spacer Plate Side)

AUTOMATIC TRANSMISSION SERVICE GROUP

"Long" Accumulator Piston (Without Dimple)

PISTON DIAMETER = .510"

PISTON OVERALL LENGTH = .913"

SPRING FREE LENGTH = 1.325"  (LT BLUE PAINT)

SPRING WIRE DIAMETER = .054"  (LT BLUE PAINT)

SPRING APPROX. COILS = 13  (LT BLUE PAINT)

Check Ball And Capsule

CHECK BALL DIAMETER = .393"

CAPSULE DIAMETER = .526"

SPRING FREE LENGTH = .502"  (ORANGE PAINT)

SPRING WIRE DIAMETER = .014"  (ORANGE PAINT)

SPRING APPROX. COILS = 7  (ORANGE PAINT)

"Short" Accumulator Piston (Without Dimple)

PISTON DIAMETER = .470"

PISTON OVERALL LENGTH = .650"

SPRING FREE LENGTH = .932"  (WHITE PAINT)

SPRING WIRE DIAMETER = .047"  (WHITE PAINT)

SPRING APPROX. COILS = 11  (WHITE PAINT)

Copyright © 2011  ATSG

 ACCV-1 = COOLER BLOW-OFF.
 ACCV-2 = SOLENOID MODULATING PRESSURE BLOW-OFF.

SCREENACCV-1
SHORT WITHOUT

DIMPLE

CBC-4
B2 CLUTCH APPLY

ORIFICE BALL

CBC-5
"R" RANGE

ORIFICE BALL

ACCV-2
LONG WITHOUT

DIMPLE
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DRAIN
BALL
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The Drain Ball is 1.062” in diameter and has no spring.
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CASE
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B

B

C

C

A

Machined
Step On
Inside

Diameter

No Machined
Step On
Inside

Diameter

ACCUMULATOR "A"
Free Length = 1.720"
Spring Diameter = .433"
Wire Diameter = .075"
Approx Coils = 13 (PURPLE)

ACCUMULATOR "C"
Free Length = 1.987"
Spring Diameter = .598"
Wire Diameter = .103"
Approx Coils = 12 (YELLOW)

ACCUMULATOR "A"
Piston Height = 1.471"
Piston Diameter = .630"

ACCUMULATOR "B"
Piston Height = 1.460"
Piston Diameter = .786"
Machined Step Inside

ACCUMULATOR "C"
Piston Height = 1.500"
Piston Diameter = .786"
NO Machined Step Inside

ACCUMULATOR "B"
Free Length = 2.590"
Spring Diameter = .598"
Wire Diameter = .060"
Approx Coils = 12 (BLUE)

CASE ACCUMULATOR SPRING SPECIFICATIONS
  Notice that accumulator "B" piston has a 
machined step on the inside diameter and requires 
the long blue spring.  Accumulator "C" piston 
does not have the machined step and requires the 
shorter yellow spring.
  The bore in the case for accumulator "B" is 
deeper than the bore for accumulator "C".  When 
the accumulators are installed correctly, 
accumulator piston "B" will stick out of case 
approximately 3/4" and accumulator piston "C" 
will be almost flush with the case. Note: these two 
accumulators are used for Forward and Reverse 
engagements and are connected in the same oil 
circuit.
Note: These are Isuzu calibrations.  Chrysler 
calibrations may be different.
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AW4 (2000 & LATER)
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ALL CHECKBALLS ARE PLASTIC

.250”
CHECKBALL

FILTER
SCREEN

THROTTLE VALVE
RETAINING CLIP

.218”
CHECKBALLS

THROTTLE VALVE
RETAINING PIN

.218”
CHECKBALLS
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LARGE ROUND
FILTER SCREEN

SMALL ROUND
FILTER SCREEN

.250” STEEL
CHECKBALL
& CAPSULE

(Not All Models)

TV LIMIT VALVE
Spring
Free Length .440”
Outside Dia. .253”
Coil Dia. .035”

LOWER VALVE BODY

CHECKBALL BOOK
Domestic Volume II

JEEP
AW4

JEEP
AW4 (2000 & LATER)

Copyright © 2011  ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP94

Spring
Free Length .826”
Outside Dia. .482”
Coil Dia. .035”

TORQUE CONVERTER
RELIEF VALVE

SMALL ROUND
FILTER SCREEN
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DODGE
JEEP
NAG1

LOWER VALVE BODY

DODGE/JEEP NAG1

PRESSURE RELIEF
VALVE

FILTER
SCREEN

FILTER
SCREEN

.215” (5.4MM) STEEL
CHECKBALLS

.215” (5.4MM) PLASTIC
CHECKBALL

.215” (5.4MM)
PLASTIC

CHECKBALLS

.215” (5.4MM)
STEEL

CHECKBALLS

.215” (5.4MM)
STEEL

CHECKBALLS
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SCREENS LOCATED
UNDER SOLENOIDS
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