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524063 12 SCR supply module temperature is not 
reaching a threshold before a calibratable 
time is exceeded.
Corresponding to the environmental Tem-
perature a specific defrosting time is given. 
After starting the defrosting a clock counter 
is starting. Does the counter reach the given
defrosting time limit, an error will be 
detected. Is the temperature reached in time 
the clock counter will be reset
Example: by using the calibrated tempera-
ture/time curve --> environmental temper-
ature 0°C --> defrosting time limit 6000s --
> if the clock counter reaches 6000s the error 
will
be detected

Suspected components:
Enviroment temperature sensor defect
SCR supply module temperature sensor defect
SCR supply module electrical heater defect

Check
Environment temperature sensor
SCR supply module temperature sensor
SCR supply module electrical heater

524065 0 The relativ pressure value of the exhaust gas 
from the urea cat upstream
sensor is greater than an applicable maxi-
mum pressure threshold

sensed presure upstream SCR catalyst > physi-
cal high range limit f(exhaust volume
flow)
UCatUsP_pRelFlt_mp > UCatUsP_pMax_mp

Check for crystallisation in exhaust line 
upstream SCR and dwnstream of urea injector
Check correct connection from exhaust line to 
pressure sensor upstream SCR catalyst:
syphons?, water in tube?, water in sensor?
Check that exhaust pipe outlet is free (down-
stream SCR catalyst)
Check wiring of pressure sensor upstream SCR 
catalyst
Check pressure sensor upstream SCR catalyst:
sensor has no connection to vehicle body? => 
Ensure that sensor is free
Does sensor oscillate heavely at engine low idle 
/ high idle? => try to supress the
oscillating
Exchange pressure sensor upstream SCR cata-
lyst
Check calculated exhaust volume flow of 
engine within EDC: SCR_dvolSCRUs
pausible? If not:
Check T sensor upstream SCR catalyst, check 
complete engine air path: EGR-Valve,
Intake throttle, turbocharger, piping for leak-
age and function
Check SCR catalyst: Broken? Exchange SCR-Cat-
alyst

Table 3-10. Engine Fault Codes

SPN FMI Description Possible Cause Action

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3-122 3121735

524065 1 The relativ pressure value of the exhaust gas 
from the urea cat upstream sensor is less 
than an applicable minimum pressure 
threshold

sensed presure upstream SCR catalyst > physi-
cal high range limit f(exhaust volume
flow)
UCatUsP_pRelFlt_mp < UCatUsP_pMin_mp

Check correct connection from exhaust line to 
pressure sensor upstream SCR catalyst:
leakage?
Check electric connector: 4h pin open / new 
connector type used? pressure exchange
from inside electrical connector with the envi-
ronemt possible
Check exhaust line: any leakages upstream of 
SCR catalyst?
Check wiring of pressure sensor upstream SCR 
catalyst
Exchange pressure sensor upstream SCR cata-
lyst
Check calculated exhaust volume flow of 
engine within EDC: SCR_dvolSCRUs
pausible? If not:
Check T sensor upstream SCR catalyst, check 
complete engine air path: EGR-Valve,
Intake throttle, turbocharger, piping for leak-
age and function
Check SCR catalyst: Broken? Exchange SCR-Cat-
alyst

524065 2 Comparison of urea cat upstream exhaust 
gas- and environment pressure, the differ-
ence should not exceed a certain limit
abs(UCatUsP_pDiffEnvCat_mp) > Thresh-
old

absolut value of difference between sensed 
pressure upstream SCR catalyst and
environmental pressure > limit
abs(UCatUsP_pDiffEnvCat_mp) > Threshold

Check electric connector: 4h pin open / new 
connector type used?
pressure exchange from inside electrical con-
nector with the environemt possible?
water in sensor?
sensor frozen?
Check wiring of pressure sensor upstream SCR 
catalyst
Exchange pressure sensor upstream SCR cata-
lyst
Check intake manifold pressure sensor 
(Air_pCACDs)
Check ambient pressure sensor (EnvP_p)

524065 3 voltage of pressure sensor upstream SCR > 
voltage high limit

voltage of pressure sensor upstream SCR > volt-
age high limit

Check wiring of pressure sensor upstream SCR 
catalyst
Check pressure sensor upstream SCR catalyst
Exchange pressure sensor upstream SCR cata-
lyst

524065 4 voltage of pressure sensor upstream SCR < 
voltage low limit

voltage of pressure sensor upstream SCR < volt-
age low limit

Check wiring of pressure sensor upstream SCR 
catalyst. Check pressure sensor
upstream SCR catalyst. Exchange pressure sen-
sor upstream SCR catalyst
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524067 0 Filtered urea supply module heater temper-
ature value is above an applicable maximum 
heater temperature threshold of the supply 
module
The temperature is read out via the PWM sig-
nal of the urea pump. That is only possible in 
status init of the SCR-system short after igni-
tion was switched on. When that state is
left the sensed temperature value is frozen.

sensed temperature of supply module heater > 
physical high range limit

Compare SCR_tSMT with SCR_tSMHtrT. Both 
show the same value?
Check urea tank temperature 
(SCR_tAdapUTnkT). Very hot (> 70°C), urea 
tank heater
permanet on?
Does the pump never stop working? Check wir-
ing to supply module
Compare SCR_tSMT with SCR_tSMHtrT. Both 
show different values or urea tank
temperature (SCR_tAdapUTnkT) is cold:
exchange urea pump unit
Supply module heater temperature sensor 
defect
Supply module heater defect
Supply module defect

524067 0 Filtered urea supply module temperature 
value (SCR_tSMT) is above an applicable 
maximum temperature threshold of the 
supply module
The temperature is read out via the PWM sig-
nal of the urea pump. That is only possible in 
status init of the SCR-system short after igni-
tion was switched on. When that state is
left the sensed temperature value is frozen.

sensed temperature of urea within supply mod-
ule > physical high range limit

Compare SCR_tSMT with SCR_tSMHtrT. Both 
show the same value?
Check urea tank temperature 
(SCR_tAdapUTnkT). Very hot (> 70°C), ure tank 
heater
permanet on?
Does the pump never stop working? Check wir-
ing to supply module
Compare SCR_tSMT with SCR_tSMHtrT. Both 
show different values or urea tank
temperature (SCR_tAdapUTnkT) is cold:
exchange urea pump unit
Supply module temperature sensor defect
Supply module heater defect
Supply module defect

524067 1 Filtered urea supply module heater temper-
ature value is below an applicable minimum 
heater temperature threshold of the supply 
module
The temperature is read out via the PWM sig-
nal of the urea pump. That is only possible in 
status init of the SCR-system short after igni-
tion was switched on. When that state is
left the sensed temperature value is frozen.

sensed temperature of supply module heater < 
threshold

Check ambient temperature EnvT_t < Thresh-
old?
Compare SCR_tSMT with SCR_tSMHtrT
Check wiring with regard to supply modul 
heater
exchange urea pump unit
Supply module heater temperature sensor 
defect
Supply module defect

524067 1 Filtered urea supply module temperature 
(SCR_tSMT) value is below an applicable 
minimum temperature threshold of the sup-
ply module
The temperature is read out via the PWM sig-
nal of the urea pump. That is only possible in 
status init of the SCR-system short after igni-
tion was switched on. When that state is
left the sensed temperature value is frozen.

sensed temperature of urea within supply mod-
ule < physical low range limit

Check ambient temperature EnvT_t < thresh-
old?
Compare SCR_tSMT with SCR_tSMHtrT
Check wiring with regard to supply modul 
heater
exchange urea pump unit
Supply module temperature sensor defect
Supply module defect
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524067 2 absolute diference of sensed temperature of 
supply module heater temperature and 
ambient temperature 
UPmpT_tDiffPmpHtrAmb_mp > threshold

absolute diference of sensed temperature of 
supply module heater temperature and
ambient temperature 
UPmpT_tDiffPmpHtrAmb_mp > threshold

Compare SCR_tSMT with SCR_tSMHtrT, EnvT_t 
and CEngTds_t and
SCR_tAdapUTnkT => All identical? If not:
Has the machine been brought from cold envi-
ronment into a warm one or vice versa
without engine running, e.g. at workshop?
Environment temperature sensor defect
Coolant temperature sensor defect
Supply module temperature sensor defect
Problem at Supply module unit (broken?) => 
exchange supply module

524067 2 absolute diference of sensed temperature of 
supply module temperature and ambient 
temperature > threshold

absolute diference of sensed temperature of 
supply module temperature and ambient
temperature UPmpT_tDiffPmpAmb_mp > 
threshold

Compare SCR_tSMT with SCR_tSMHtrT, EnvT_t 
and CEngTds_t and
SCR_tAdapUTnkT => All identical? If not:
Has the machine been brought from cold envi-
ronment into a warm one or vice versa
without engine running, e.g. at workshop?
Environment temperature sensor defect
Coolant temperature sensor defect
Supply module temperature sensor defect
Problem at Supply module unit (broken?) => 
exchange supply module

524074 9 Open load sensor internally at NOx-sensor 
downstream SCR

Open load sensor internally at NOx-sensor 
downstream SCR

Threshold for error detection is an internal ECU 
threshold.
Check NOx-Sensor downstream SCR catalyst: 
water inside? Shake out sensor after
dismounting. => If water inside, replace sen-
sor.
Check mounting position of sensor and judge it 
regarding condense water formation /
agglomeration.
Check wiring harness
Exchange sensor

524075 11 Short circuit sensor internally at NOx-sensor 
downstream SCR

Short circuit sensor internally at NOx-sensor 
downstream SCR

Threshold for error detection is an internal ECU 
threshold.
Check NOx-Sensor downstream SCR catalyst: 
water inside? Shake out sensor after
dismounting. => If water inside, replace sen-
sor.
Check mounting position of sensor and judge it 
regarding condense water formation /
agglomeration? Rearrange if critical and possi-
ble
Check wiring harness
Exchange sensor
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524076 9 Open line sensor internally at NOx-sensor 
downstream SCR
NOx Sensors are CAN Sensors --> no HW Pin 
on the ECU

Open line sensor internally at NOx-sensor 
downstream SCR

Threshold for error detection is an internal ECU 
threshold.
Check NOx-Sensor upstream SCR catalyst: 
water inside? Shake out sensor after
dismounting. => If water inside, replace sen-
sor.
Check mounting position of sensor and judge it 
regarding condense water formation /
agglomeration.
Check wiring harness
Exchange sensor

524077 11 Short circuit sensor internally at NOx-sensor 
downstream SCR
NOx Sensors are CAN Sensors --> no HW Pin 
on the ECU

Short circuit sensor internally at NOx-sensor 
downstream SCR

Threshold for error detection is an internal ECU 
threshold.
Check NOx-Sensor upstream SCR catalyst: 
water inside? Shake out sensor after
dismounting. => If water inside, replace sen-
sor.
Check mounting position of sensor and judge it 
regarding condense water formation /
agglomeration.
Check wiring harness
Exchange sensor

524078 9 Lambda value of NOx-Sensor downstream 
SCR is out of range.
When the filtered Lambda concentration 
value at the sensor 
(ComRxSCR_rFltLamDs_mp) is greater than 
the physical range check max. lambda 
threshold

sensed lambda value of Nox-sensor down-
stream SCR catalyst is > physical high limit
ComRxSCR_rCanLamDs_mp > threshold

Check whether NOx-sensor downstream SCR 
catalyst is physically mounted within the
exhaust line
Check Lambda values of NOx-sensor down-
stream SCR catalystat at idle conditions,
ComRxSCR_rCanLamDs_mp > threshold?
Compare to ComRxSCR_rCanLamUs_mp. Val-
ues must be almost identical
Check CANBus of NOx-sensor downstream SCR 
catalyst
Check NOx-sensor downstream SCR catalyst 
wiring
Check NOx-sensor downstream SCR catalyst 
itself
Replace NOx-sensor downstream SCR catalyst
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524079 9 sensed lambda value of NOx-sensor down-
stream SCR catalyst is < physical low limit
ComRxSCR_rCanLamDs_mp < threshold

sensed lambda value of NOx-sensor down-
stream SCR catalyst is < physical low limit
ComRxSCR_rCanLamDs_mp < threshold

Compare to ComRxSCR_rCanLamUs_mp. 
ComRxSCR_rCanLamDs_mp must be
almost identical!
If almost identical,
Check air path of engine: EGR-Valve, Intake-
Throttle, Turbocharger and Piping each
for leakage and correct function
Check injection system of engine. Injector 
stuck?
if sensed lambda upstream SCR higher 
(ComRxSCR_rCanLamUs_mp) : Diesel in
Urea-tank?
Check CANBus of NOx-sensor downstream SCR 
catalyst
Check NOx-sensor downstream SCR catalyst 
wiring
Check NOx-sensor downstream SCR catalyst 
itself
Replace NOx-sensor downstream SCR catalyst

524080 9 sensed lambda value of Nox-sensor 
upstream SCR catalyst is > physical high 
limit
ComRxSCR_rCanLamUs_mp > Threshold

sensed lambda value of Nox-sensor upstream 
SCR catalyst is > physical high limit
ComRxSCR_rCanLamUs_mp > Threshold

Check whether NOx-sensor upstream SCR cata-
lyst is physically mounted within the
exhaust line
Check Lambda values of NOx-sensor upstream 
SCR catalystat at idle conditions,
ComRxSCR_rCanLamUs_mp < Threshold?
Compare to ComRxSCR_rCanLamDs_mp. Must 
be almost identical
Check CANBus of NOx-sensor upstream SCR cat-
alyst
Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalyst itself
Replace NOx-sensor upstream SCR catalyst

524081 9 sensed lambda value of Nox-sensor 
upstream SCR catalyst is < physical low limit
ComRxSCR_rCanLamUs_mp < Threshold

sensed lambda value of Nox-sensor upstream 
SCR catalyst is < physical low limit
ComRxSCR_rCanLamUs_mp < Threshold

Check air path of engine: EGR-Valve, Intake-
Throttle, Turbocharger and Piping each
for leakage and correct function
Check injection system of engine. Injector 
stuck?
Check CANBus of NOx-sensor upstream SCR cat-
alyst
Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalyst itself
Replace NOx-sensor upstream SCR catalyst

524083 9 sensed NOx-value of NOx-sensor down-
stream SCR catalyst < Threshold

sensed Nox-value of Nox-sensor downstream 
SCR catalyst < physical low limit

Check CANBus of NOx-sensor downstream SCR 
catalyst
Check NOx-sensor downstream SCR catalyst 
wiring
Check NOx-sensor downstream SCR catalyst 
itself
Replace NOx-sensor downstream SCR catalyst
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524085 9 sensed Nox-value of Nox-sensor upstream 
SCR catalyst < Threshold

sensed Nox-value of Nox-sensor upstream SCR 
catalyst < physical low limit

Check CANBus of NOx-sensor upstream SCR cat-
alyst
Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalyst itself
Replace NOx-sensor upstream SCR catalyst

524100 9 Timeout error of CAN-Transmit-Frame Com-
DPFHisDat.

Open load on CANBUS wiring. Check wiring, component.

524104 9 Timeout error of CAN-Receive-Frame Com-
RxDPFCtl. CM1 Module Customer Recieve 
Message.

Time out of Check CANBUS EAT Control Receive 
Message, PGN65348.
The message is not received.

Threshold for error detection is an internal ECU 
threshold.
Check CANBUS EAT Control Receive Message, 
PGN65348.
CM1 Module Customer Recieve Message.

524118 9 Timeout error of CAN-Receive-Frame 
ComRxCM1

If the frame CM1 message is not transmitted 
successfully

Check CAN Bus cabling (Bus sheduling, polarity, 
short circuit, power interrupt), test
protocol of receiver, check CAN functional 
range.

524121 9 Timeout error of CAN-Receive-Frame Com-
RxTrbChActr

Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus sheduling, polarity, 
short circuit, power interrupt), test
protocol of receiver, check CAN functional 
range.

524125 9 Timeout error of CAN-Receive-Frame Com-
TxTrbChActr

Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus sheduling, polarity, 
short circuit, power interrupt), test
protocol of receiver, check CAN functional 
range.

524141 7 DEF dosing valve is blocked with crystalized 
urea or other deposits.

While SCR system is starting up and fter urea 
pressure reaches 10000 hPa, the DEF
dosing module is tested. Expectation is that 
urea pressure drops below 1500 hPa if
injector works properly. The test is repeated up 
to 3 times before an error is set.
SCRSysPresMon_stPresDropDet_mp = 0 while 
SCRCo_stStatus_mp = 16.
Suspected component:
wiring harness
DEF dosing valve
The error is stored into the EEPROM of the ECU 
and status at ECU shut down is
regained at ignition on.

Check electrical connection of urea injector:
- wiring harness
- connector
Conduct SERDIA use-case "injection test". If it is 
faulty:
- remove urea injector from exhaust line:
- check for crystallisation direct on injector noz-
zle / plate
- rinse it thoroughly in water
- remount urea injector and conduct SERDIA 
use-case "injection test"
If the error is still active, then exchange urea 
injector.

524141 7 DEF dosing valve is blocked with crystalized 
urea or other deposits.

While SCR system is starting up and fter urea 
pressure reaches 10000 hPa, the DEF
dosing module is tested. Expectation is that 
urea pressure drops below 1500 hPa if
injector works properly. The test is repeated up 
to 3 times before an error is set.
SCRSysPresMon_stPresDropDet_mp = 0 while 
SCRCo_stStatus_mp = 16.
Suspected component:
wiring harness
DEF dosing valve
The error is stored into the EEPROM of the ECU 
and status at ECU shut down is
regained at ignition on.

Check electrical connection of urea injector:
- wiring harness
- connector
Conduct SERDIA use-case "injection test". If it is 
faulty:
- remove urea injector from exhaust line:
- check for crystallisation direct on injector noz-
zle / plate
- rinse it thoroughly in water
- remount urea injector and conduct SERDIA 
use-case "injection test"
If the error is still active, then exchange urea 
injector.
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524147 13 No proper urea pressure level could be build 
up within the SCR system state "Fill Lines" 
=> SCRCo_stStatus_mp = 1 within some 
miuntes

This error shows up, if no proper urea pressure 
level could be build up within the SCR
system state "Fill Lines" => 
SCRCo_stStatus_mp = 1 within some minutes
Once the urea pump pressure has exceeded the 
threshold the error is declared as
okay.
Suspected components:
Suction line blocked
PWM Powerstage has a defect and a default 
value which leads not to a rising pressure
Pump Pressure sensor defect
pump filter contains dirty parts
reverting valve continously open

Make sure that frozen lines, pump or tank can be 
excluded!
Check whether there is urea in the urea tank
Check urea lines:
All lines connected? The right lines connected to 
the correct places?
Suction line blocked?
No leakage? Not also urea to the outside but also 
air into the lines, especially in the
suction line!
Perform service routine "pressure test":
Does the urea pump work? => check wiring 
harness & PWM signal for pump
Does the urea pressure rise?
DFC already healed?
If all unsuccessful so far:
Check urea pressure sensor: At ignition on and 
SCR system state = 0 ("Init check"),
SCR_pAbsAdapUPmpP shall be identical to 
EnvP_p. Fulfilled: Sensor okay!
Check reverting valve => see 
DFC_SCRCoRevVlvBlk
Check pump filter: dirt inside?
Suspected components:
Urea pump broken
Reverting valve continously open
Urea suction line, backflow line broken or con-
nection swapped
PWM Powerstage has a defect
Pump Pressure sensor broken

524152 2 CAN message is not received fora definite 
time => error is set. As soon as the message 
is received the error heals.

CAN message is not received for a definite time 
=> error is set. As soon as the
message is received the error heals.

Check eletrical connection oif urea quality sen-
sor
Check engine CAN bus
Check urea quality sensor itself
Exchange urea quality sensor

524153 2 CAN message is not reseived for a definite 
time => error is set. As soon as the message 
is received the error heals.

CAN message is not reseived for a definite time 
=> error is set. As soon as the
message is received the error heals.

Check eletrical connection of suction unit sen-
sor (combined sensor with tank level and
tank temperature)
Check engine CAN bus
Check level sensor itself
Exchange suction unit

524156 9 Timeout error of CAN-Receive-Frame 
ComRxEBC2 from wheel speed sensor.

Timeout Error (Missing CAN Bus message)
Defect on wheel speed sensor.

Check CAN Bus cabling (Bus sheduling, polarity, 
short circuit, power interrupt), test
protocol of receiver, check CAN functional 
range.
Replace the wheel speed sensor.
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524177 7 The error shows up, if no proper urea presure 
could be build up within the SCR system 
state "Fill Lines" => SCRCo_stStatus_mp = 
1.

This error shows up, if no proper urea presure 
could be build up within the SCR system
state "Fill Lines" => SCRCo_stStatus_mp = 1.
3 cases can lead to the error:
Case A: increasing pressure is detected within 
15s the check has passed => no error
Case B: The pressure threshold was not reached 
within the 60s but case A was not
positiv.
Case C: The minimum pressure of 3000 hPa was 
not reached within the 60s.

Make sure that DEF lines, pump and tank are not 
frozen.
Check for DEF level in the tank.
Check DEF lines:
Are all DEF lines connected?
Is the suction line blocked?
Is ther any leakage? Not only urea to the outside 
but also air into the lines, especially in
the suction line!
Perform SERDIA usecase "pressure test":
Does the DEF pump work? => check wiring har-
ness & PWM signal for pump.
Does the urea pressure increase?
All errors are already healed?
If still unsuccessful so far:
Check urea pressure sensor: At ignition on and 
SCR system state = 0 ("Init check"),
SCR_pAbsAdapUPmpP shall be identical to 
EnvP_p. Fulfilled: Sensor okay!
Check DEF pump filter: Is any dirt inside?
Suspected components:
Suction line
PWM Powerstage has a defect and a default 
value which leads not to a rising pressure
DEF pump pressure sensor defect
DEF pump filter contains dirty parts
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524178 7 The urea pump is not able to control the urea 
pressure between 9bar and 11 bar.

The urea pump controller is not able to control 
the urea pressure between 9bar and 11
bar due to malfunction in the SCR system.
Suspected components:
- DEF pump broken
- Reverting valve continously open
- Urea suction line, backflow line broken or con-
nection swapped
- PWM Powerstage has a defect
- Pump Pressure sensor broken

Make sure that DEF lines, pump and tank are not 
frozen.
Check for DEF level in the tank
Check DEF lines:
All lines connected? The right lines connected to 
the correct places?
Suction line blocked?
Is there any leakage? Not also urea to the out-
side but also air into the lines, especially
in the suction line!
Perform SERDIA usecase "pressure test":
Does the DEF pump work properly? => check 
wiring harness & PWM signal for pump
Does the DEF pressure rise?
Is the error healed?
If still unsuccessful so far:
- Check DEF pressure sensor: At ignition on and 
SCR system state = 0 ("Init check"),
SCR_pAbsAdapUPmpP shall be identical to 
EnvP_p. Fulfilled: Sensor okay!
- Check reverting valve
- Check DEF pump filter: dirt inside?
Suspected components:
DEF pump broken
Reverting valve continously open
DEF suction line, backflow line broken or con-
nection swapped
PWM Powerstage has a defect
DEF pump pressure sensor broken

524190 14 Not enough urea in tank or low urea quality 
or hardware tampering failure is detected or 
hardware failure is detected

Low DEF tank level
Low DEF quality
Hardware Tampering is active
Hardware Failure is active

Check DEF level in tank. If there is no DEF, refill 
up to volume above the warning
threshold.
Check the DEF quality in the tank. If wrong fluid 
is filled, refill with proper DEF.
Check other errors based on hardware malfunc-
tions.

524191 14 A low DEF tank level or a low DEF quality is 
detected or hardware tampering(system 
components are pinched off) or hardware 
failures as shortcut to battery, shortcut to 
ground
etc. are detected.

Low DEF tank level
Low DEF quality
Hardware Tampering is active
Hardware Failure is active

Threshold for error detection is an internal ECU 
threshold.
Check the DEF level in tank. If there is no DEF, 
refill up above the warning level.
Check DEF quality filled in the tank.
Check other errors based on hardware tamper-
ing or failure.
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524193 8 The total time in standstill-regeneration 
mode exceeds the long-limit threshold 
within last 500h total engine run time.
The error is activated if the engine runs to 
many times in Standstill regeneartion.

Stand-still mode is very often aborted by the 
operator.
Stand-still mode does not reach required tem-
perature level and regeneration level is
therefore reached after a short time again

Read out stand-still statistics => see service 
manual:
Stand-still operation finished or often inter-
rupted by driver / engine shut-off? => Run
stand-still and instruct operator
Stand-still operation required often by soot 
load => Check dp DPF pressure sensor
Stand-still mode does not reach required tem-
perature level:
Check engine air path: Intake Trottle, EGR-Valve 
and turbocharger okay?
Any leakage in engine air intake sytem or 
exhaust gas system?
Check temperature sensors within exhaust sys-
tem: upstream DOC, downstream DOC
If soot load level of DPf allow it:
Perform Stand-still and check reached temper-
ature level upstream and downstream
DOC: T upstream DOC in the range of 480-
550°C? Downstream DOC after 25 min
stand-still main phase 590°C are reached?
Temerature traces are steady and even?
Temperature downstream DOC higher than 
upstream DOC but difference does not
exceed 100 K?
Very small difference (< 10 K after 25 min 
stand-still main phase, 590 °C downstream
DOC are not reached) => exchange DOC
Very big difference (>100 K after 25 min stand-
still main phase, 590 °C downstream
DOC exceeded) => check injection system of 
engine & engine air path
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524194 8 The total time in standstill-regeneration 
mode exceeds the long-limit threshold: 2,5h 
stand-still operation within 50h total motor 
run time.
The error is activated if the engine runs to 
much time in short Standstill regeneartion.

Stand-still mode is aborted / interrupted too 
often by the operator
Stand-still is required too often due to miscalcu-
lation in the soot model
Stand-still mode does not reache temperature 
level and regeneration level is therefore
reached after a short time again.

Read out stand-still statistics => see service 
manual:
Stand-still operation finished or often inter-
rupted by driver / engine shut-off? => Run
stand-still and instruct operator
Stand-still operation required often by soot 
load => Check dp DPF pressure sensor
Stand-still mode does not reach required tem-
perature level:
Check engine air path: Intake Trottle, EGR-Valve 
and turbocharger okay?
Any leakage in engine air intake sytem or 
exhaust gas system?
Check temperature sensors within exhaust sys-
tem: upstream DOC, downstream DOC
If soot load level of DPF allows it:
Perform Stand-still and check reached temper-
ature level upstream and downstream
DOC: T upstream DOC in the range of 480-
550°C? Downstream DOC after 25 min
stand-still main phase 590°C are reached?
Temerature traces are steady and even?
Temperature downstream DOC higher than 
upstream DOC but difference does not
exceed 100 K?
Very small difference (< 10 K after 25 min 
stand-still main phase, 590 °C downstream
DOC are not reached) => exchange DOC
Very big difference (>100 K after 25 min stand-
still main phase, 590 °C downstream
DOC exceeded) => check injection system of 
engine & engine air path

Table 3-10. Engine Fault Codes

SPN FMI Description Possible Cause Action
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524195 14 The standstill request of detected crystalli-
zation is ignored for more than 
5h(>300min)
This will be activated if there is a standstill 
request activated by Crystalisation Monitor-
ing.

Back pressure upstream SCR catalyst has 
reached a level which indicates
crystallisation inside of exhaust line.
The error detection depends on the sensed pres-
sure upstream of the SCR catalyst and
the calculated exhaust volume flow through 
the mixer pipe.
In case of error is set, but no crystallisation can 
be found in the mixing pipe, a possible
reason can be the defect sensors:
- exhaust pressure & temperature upstream of 
the SCR catalyst,
- the ambient pressure
- the exhaust mass flow => Check air path sys-
tem at the engine.

Dismount urea injector from exhaust line and 
inspect visually the injector and the
exhaust line for urea crystallisation upstream of 
SCR catalyst:
If crystallisation can be clearly seen, then stand-
still must be processed.
Has the engine been operated in low load for 
longer time? If yes, then it could be the
reaoson for crystallisation.
Does the NOx-Sensors work properly? Compare 
ComRxSCR_rNOxUs to
ComRxSCR_rNOxDs, when 
ComRxSCR_stNOxRdyUs = 1 &
ComRxSCR_stNOxRdyDs = 1 (Warm engine 
and EAT-system,
SCRT_tCatAvrgExhGs_mp > 250°C, 
SCR_stStatus = "Dosing" = 8): sensed NOx
upstream of SCR catalyst must be higher than 
downstream of SCR catalyst.
Go to idle and wait until SCR system enters sta-
tus "stand-by" (no dosing),
SCRT_tCatAvrgExhGs_mp < 225°C: 
ComRxSCR_rNOxUs = ComRxSCR_rNOxDs
Clean urea injector: rinse it thourougly under 
water
Check EGR-Path: difference pressure sensor at 
venturi tube, EGR cooler, EGR-Valve,
Reed-Valve, Intake throttle regarding function 
and leakage. Does the EGR-cooler leak
water in the exhaust?
Check air path for leakage
Check turbocharger
No crystallisation can be seen in the mixing 
pipe:
Check exhaust pressure sensor upstream of SCR 
catalyst (SCR_pSensUCatUsP):
tube, water in sensor?
Check environmental pressure sensor 
(EnvP_p): plausible?
Check exhaust temperature sensor upstream of 
SCR-catalyst (SCR_tSensUCatUsT):
plausible compared to Exh_tOxiCatUs & 
Exh_tOxiCatDs e.g. when engine has idled for
20 minutes?
=> Run stand-still to remove crystallisation 
and to reset the DFC

5232719 3 Urea supply module heater: the current 
drain measured by ECU is above the target 
range

Short circuit to battery
If this error detected during the heating phase it 
is a result error:KWP 1089
Broken wiring
Heating element in supply module defect

Threshold for error detection is an internal ECU 
threshold
Check wiring
Check cabling, if necessary replace supply mod-
ule

Table 3-10. Engine Fault Codes

SPN FMI Description Possible Cause Action
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Discount-Equipment.com is your online resource for  quality parts & equipment. 
Florida: 561-964-4949 Outside Florida TOLL FREE: 877-690-3101

Need parts?  
Click on this link: http://www.discount-equipment.com/category/5443-parts/ and 
choose one of the options to help get the right parts and equipment you are looking 
for. Please have the machine model and serial number available in order to help us 
get you the correct parts. If you don’t find the part on the website or on once of the 
online manuals, please fill out the request form and one of our experienced staff 
members will get back to you with a quote for the right part that your machine needs. 

We sell worldwide for the brands: Genie, Terex, JLG, MultiQuip, Mikasa, Essick, Whiteman, 
Mayco, Toro Stone, Diamond Products, Generac Magnum, Airman, Haulotte, Barreto, 

Power Blanket, Nifty Lift, Atlas Copco, Chicago Pneumatic, Allmand, Miller Curber, Skyjack, 
Lull, Skytrak, Tsurumi, Husquvarna Target, , Stow, Wacker, Sakai, Mi-T- M, Sullair,  Basic, 

Dynapac, MBW, Weber, Bartell, Bennar Newman, Haulotte, Ditch Runner, Menegotti, 
Morrison, Contec, Buddy, Crown, Edco, Wyco, Bomag, Laymor, Barreto, EZ Trench,  Bil-

Jax, F.S. Curtis, Gehl Pavers, Heli, Honda, ICS/PowerGrit, IHI, Partner, Imer, Clipper, MMD, 
Koshin, Rice, CH&E, General Equipment, ,AMida, Coleman, NAC, Gradall, Square Shooter, 
Kent, Stanley, Tamco, Toku, Hatz, Kohler, Robin, Wisconsin, Northrock, Oztec, Toker TK, 

Rol-Air, Small Line, Wanco, Yanmar 

http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/page/1517-search-manuals/
http://discount-equipment.com/parts/
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SECTION 4.  BOOM & PLATFORM

4.1 BOOM SYSTEMS

Wire Rope Service Indicator

The main boom is a 3 section proportionally driven telescopic
boom. The mid boom section (Section #2) is driven directly by
the telescope cylinder. The fly boom section (Section #3) is
driven by a wire rope system. The system contains a redundant
rope that is capable of allowing the operator to unknowingly
continue use of the machine with a single rope failure. The
Broken Cable Indicator System shows the operator one of the
ropes has failed or needs adjustment. This system uses two
proximity sensors (One for extend ropes and one for retract
ropes) to detect excessive movement of the sensed rope as
would be expected with a rope failure. A broken rope detec-
tion results in illuminating the Cable Break indicator on the
platform control panel.

Platform Control Enable System

The platform controls make use of a time dependent enable
circuit to limit the time availability of “live” or enabled controls.
To operate any directional function, the footswitch must be
depressed before activation of the function. When the foot-
switch is depressed, the controls are enabled and the operator
has 7 seconds to operate any function. The controls will
remain enabled as long as the operator continues to use any
function and will remain enabled 7 seconds after the last func-
tion has been used. While the controls are “live”, the enabled
light will be illuminated in the platform display panel. When
the time limit has been reached, the enabled light will turn off
and the controls will be “dead” or disabled. To continue use of
the machine the controls must be re-enabled to start the timer
system over again. This is done by releasing all functions, then
releasing and re-depressing the footswitch.

Platform Load Sensing System

The Platform Load Sensing System consists of a single load cell
mounted within the platform support. This system compares
the capacity mode (600 lb (270 kg) or 1000 lb (454 kg)) recog-
nized by the dual capacity system (item 27) to the measured
weight in the platform. When the platform capacity is
exceeded, or when there is a fault in the system, the platform
overload indicator will flash, the platform alarm will sound at
the rate of 5 sec on / 2 sec off and all platform function con-
trols (except auxiliary power) will be disabled. The ground con-
trols are unaffected unless configured otherwise in the
machine setup selection.

Jib Lift End Of Stroke Dampening 
The jib lift cylinder is made in a way that causes the jib lift cyl-
inder oil flow to be restricted while raising the jib within 5
degrees of maximum elevation. This restriction slows the jib
lift speed while raising the jib. The oil flow is not restricted
while lowering the jib and therefore the speed is not altered.

Transport Position Sensing System
The Transport Position Sensing System uses the following sen-
sors to sense when the boom is in the position associated with
high speed travel. 

• Main boom angle sensors; The main boom angle limit
switch will be used in the event of a main boom angle sen-
sor fault

• Main boom length sensors; The main boom length switch
will be used in the event of a main boom length sensor
fault. 

• Tower lift cylinder angle sensor; The tower angle sensors in
conjunction with the chassis tilt sensor will be used in the
event of a tower lift cylinder angle sensor fault

• Tower boom length sensors; The tower length switch will
be used in the event of a tower length sensor fault. 

• The position of the articulated jib is not considered

With healthy sensors, in transport, is defined as:

• Tower boom angle  8° with respect to gravity

• Tower boom extended  4"(100mm) 

• Main boom angle  (With tower in transport position)  3°

• Main boom extended   4" (100mm) 

This system is used in the control of the following systems:

• Beyond Transport - Drive Speed Cutback System

• Drive/Steer - Boom Function Interlock System - CE Only

• Jib Stow System

• Electrical Retrieval System

• Swing Speed Proportioning System

• Axle Extension System
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Beyond Transport - Drive Speed Cutback System 

When boom is positioned beyond the transport position as
described above, the drive motors are automatically restricted
to their maximum displacement position (slow speed). See the
Tilt Indicator System in Section 3 for interaction with the tilt
sensor. 

Jib Stow System 

This machine has a full function side swing rotator that is
mechanically limited to 55 degree rotation to the left and elec-
trically limited to 70 degrees to the right through the use of a
limit switch mounted on the rotator assembly. The machine’s
stowed length can be reduced to help transport on trailers by
swinging the jib further to the right using the hydraulic power
of the side swing rotator. The control system will prevent
swinging the jib past the 70 degree position unless the axles
are retracted, the boom is in the transport position (see Trans-
port Position Sensing System), and the jib stow override but-
ton on the platform control panel is held in combination with
the jib swing function switch. When the jib is stowed, auto-
matic platform leveling is disabled, the boom is restricted to
the transport position, and axle extension is disabled. This sys-
tem is functional only in the 600 lb (270 kg) mode of the Dual
Capacity System.

Envelope Control System 

The Envelope Control System is the primary means of control-
ling the working positions of the tower and main boom within
the stability and structural specifications of the machine. The
main boom must be controlled to avoid entering a position
that could compromise stability and also avoid main boom to
tower boom interference. The main boom envelope does not
change based on tower boom angle. The tower boom must be
controlled by permitting specific combinations of tower
length and tower angle to avoid entering a position that could
compromise stability (see Tower Path Control System).  

SENSOR UTILIZATION AND SENSOR FAULT 
RESPONSE
This system uses two gravitationally based angle sensors and
two length sensors to measure the position of the tower
boom. The system also uses two rotary angle sensors and two
length sensors to measure the position of the main boom.
Each pair of sensors are monitored for agreement, response to
command, and for correlation to a main boom angle proximity
switch, a main boom length proximity switch, a tower boom
length proximity switch, and a tower lift cylinder angle sensor.
Recognized faults within this system will result in control by
the Electrical Retrieval System, reduced function speeds, and
BCS warning light illumination. After retrieval the boom will be
restricted from leaving the transport position until the fault is
resolved.

MAIN BOOM VIOLATIONS AND MACHINE RESPONSE
Boom position violations outside of the allowable envelope
will result in reduced function speeds, BCS warning light illu-
mination, and restriction of functions. The platform alarm will
sound and the BCS light will flash with attempts to operate
restricted functions.

The restricted functions due to main boom envelope viola-
tions related to forward reach are disallowing the following;

• Main lift down

• Main telescope out

• Swing

• Drive

• Steer.

The restricted functions due to main boom envelope viola-
tions related to backward reach are disallowing the following;

• Main lift up

• Main telescope in

• Swing

• Drive

• Steer.

TOWER BOOM VIOLATIONS AND MACHINE 
RESPONSE
Normally, the tower lift function switch on the ground and
platform control panels automatically activates both tower lift
and tower telescope as described in the tower path control
system. Violations of the tower envelope will result in the sus-
pension of this feature. If the control system is operating prop-
erly, violations of the tower envelope can be corrected by
actuating either of the tower lift up or tower lift down direc-
tions of the tower lift switch regardless of the direction of the
violation. The control system will telescope or lift the tower in
a singular manner to correct the tower position.

The restricted functions due to forward tower envelope viola-
tions are disallowing the following;

• Automatic tower lift up with tower lift up commands

• Automatic tower telescope in with tower lift down com-
mands

• Main lift up and down

• Main telescope out

• Jib

• Swing

• Drive

• Steer
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The restricted functions due to backward tower envelope vio-
lations are disallowing the following;

• Automatic tower lift down with tower lift down commands

• Automatic tower telescope out with tower lift up com-
mands

• Main lift up and down

• Main telescope in

• Jib

• Swing

• Drive

• Steer

In the event that the Tower Boom is not able to keep on its
tower path and becomes encroached, the system will put the
machine into Electrical Retrieval in order to safely retrieve
both booms back into their stowed positions.

Tower Path Control System

The Tower Path Control System uses the envelope control sen-
sors to enhance the control of the tower boom for increased
user efficiency and is used as an integral part of the envelope
control system. Both the ground and platform control panels
use one function switch to control the tower. Operator com-
mands for tower lift up or tower lift down cause the control
system to automatically introduce the correct combination of
tower telescope and tower lift for the tower boom to follow a
pre-described path of the tower nose. 

The tower path is a fixed relationship of tower length and
tower angle (relative to gravity) and is constant regardless of
main boom angle and is not affected by the main boom con-
trol select position. 

Automatic Main Boom Control System 

The Automatic Main Boom Control System uses the envelope
control sensors to enhance the control of the main boom dur-
ing tower lift functions. Due to the mechanical joining of the
main and tower booms, changes in tower boom angle would
normally have an opposite effect on the main boom angle.  To
take care of this, when the tower is raised the control system
automatically functions main lift up. In the same manner,
when the tower is lowered the control system automatically
functions main lift down.  This is done to keep the platform
moving in the same direction as the user command and to
increase user efficiency during tower lift functions. 

During tower lift up or tower lift down movements, the control
system will maintain the angle of the main boom (relative to
gravity) read at the start of the tower lift command or as read
at the conclusion of main lift during combined tower and
main lift commands.

Main Boom Controlled Arc System 
The Controlled Arc System uses the envelope control sensors
to enhance the control of the main boom within the working
envelope. The purpose of the controlled arc system is to mini-
mize the interaction of lift functions with envelope edges and
to increase operator efficiency. Because the boom is permitted
to extend to longer lengths at high angles than at it is low
angles, lift commands normally cause the boom to violate the
permitted envelope while lifting down or require the operator
to frequently command telescope out while lifting to high
heights. The controlled arc system enhances the envelope
shape by introducing telescope in or out during "lift only"
commands. Telescope flow is regulated during lift commands
to maintain a constant percentage of available boom length
(0% is always fully retracted, 100% is variable as the permitted
length changes when the boom is raised). The target percent-
age will be maintained throughout the lift command whether
it is maintaining 0%, 100%, or any percentage in between. The
target percentage is established at the start of lift command or
end of manual telescope commands when using multiple
functions with lift. The telescope command can be used inde-
pendently or in combination with other functions. Manual
introduction of telescope will override the controlled arc sys-
tem and result in conventional control. Controlled arc will be
disabled with any sensor failure, any envelope violation, or
with auxiliary power functions. The controlled arc functional-
ity can be turned off using the manual position of the boom
control select switch on the platform console. When selected,
this system is active at all main boom angles and lengths
above 8° with respect to gravity. At main boom angles below
8° with respect to gravity, the main boom will stay at a con-
stant length. In operating from ground control the Main Boom
Controlled Arc System is always active. 

Figure 4-1.  Main Boom Controlled Arc MovementGo t
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Controlled Boom Angle System

The Controlled Boom Angle System uses the envelope control
sensors to enhance the control of the boom by minimizing the
interaction of swing and drive functions with the envelope
edges. This interaction is due to two factors. First, the envelope
is controlled relative to gravity regardless of ground slope and
second, the turntable/boom mounting is effected by swing
and drive functions when the ground slope varies. This can
cause the boom position to vary within the envelope or even
violate the envelope edges when swinging or driving without
intentionally moving the boom. The controlled boom angle
system minimizes this effect by automatically introducing
either the tower or main boom lift up or down during swing
and drive commands to maintain a constant boom angle rela-
tive to gravity. 

When the tower is below the tower transport angle and the
main boom is greater than 8° with respect to gravity, the angle
of the main boom is controlled. When the tower is above the
tower transport angle, the angle of the tower is controlled
regardless of main boom control select switch selection. When
both the tower boom and the main boom are in the transport
position, no controlled boom angle occurs.

To compensate for any potential thermal drifting of the tower
lift or tower tele cylinder while the machine is in a stationary
position, when main boom up or down is activated, a poten-
tially small tower lift compensation is made in the direction of
travel to get the tower back to it's normal tower path. This
compensation is only done if the tower boom is not in trans-
port position.

Controlled boom angle is disabled with any envelope violation
or fault and can be turned off with the manual position of the
boom control select switch.

Main Boom Control Select

The main boom control select switch is mounted on the plat-
form control panel and allows the operator the ability to select
between two different modes of main boom control function-
ality: automatic and manual. While in either mode, the Enve-
lope Control System remains active. 

When the main boom control is selected to the automatic
boom control position, main lift and telescope movements are
coordinated by the control system as described in the Main
Boom Controlled Arc and Controlled Boom Angle sub-sec-
tions. These systems will remain active to automatically assist
the operator in keeping the boom within the envelope bound-
aries. When operating in the automatic mode, the following
functionality characteristics should be noted: 

• While operating main boom lift up, the boom may also
telescope out (controlled arc)

• While operating main boom lift down, the boom may also
telescope in (controlled arc)

• While operating Swing or Drive, the main boom may lift up
or lift down (controlled boom angle)

Also, when the main boom control is in the automatic posi-
tion, the automatic platform leveling feature is active during
main boom lift, telescope, swing, and drive movements as
described in the Electronic Platform Leveling System sub-sec-
tion. 

When the main boom control is selected to the manual posi-
tion, main boom lift and telescope movements are controlled
separately by the operator effectively turning off the con-
trolled arc and controlled main boom angle systems. Without
these systems being active, the control system will stop the
movements of the boom when the envelope boundaries are
reached and the functions that could violate the envelope will
be restricted. The platform alarm will sound and the BCS light
will flash with attempts to operate a restricted function. Also,
when the boom control is selected to the manual position, the
automatic platform leveling feature is active only during main
boom lift and tower boom lift movements.  

Slow Down System
To reduce the machine dynamics and improve operator con-
trol, the control system uses the envelope control sensors to
automatically slow down the tower lift up and tower lift down
at the top of the tower path and to automatically slow down
main lift up and main lift down function speeds as the mini-
mum and maximum angles of the working envelope are
approached, and main boom telescope out as the edge of the
envelop is approached. The control system indicates to the
operator this automatic introduction of slow down by illumi-
nating the creep light on the platform display panel. This sys-
tem applies to both platform and ground controls, however,
no indication is made on the ground control panel.
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Dual Capacity System
The Dual Capacity System is a multiple envelope control sys-
tem. The control system changes the allowable working enve-
lope to match the capacity select mode to either the 600 lb
(272 kg) mode or the 1000 lb (454 kg) mode. It then displays
the capacity mode on the platform and ground display panel
and controls the positions of the main boom within the allow-
able envelope for that mode. The mode is selectable by the
operator using the dual capacity select switch on the platform
control panel.  

The 600 lb (272 kg) mode has the largest envelope and allows
the use of the side swing jib. The 1000 lb (454 kg) mode has a
smaller envelope and requires the jib to be fixed in the cen-
tered position.  

To select the 1000 lb (454 kg) mode the boom must already be
in the smaller 600 lb (272 kg) envelope and the jib must be
centered (±10 degrees) verified to the control system by the
jib centered limit switch mounted on the side swing rotator.  

When the operator selects the 1000 lb (454 kg) mode and
these conditions are met, the capacity light changes from 600
lb (272 kg) to 1000 lb (454 kg), jib swing is disallowed, and the
envelope is changed accordingly. 

When the operator selects the 1000 lb (454 kg) mode and
these conditions are not met, both capacity lights will flash,
the platform alarm will sound, and all functions except jib
swing will be disabled until the capacity select switch is put
back into the 600 lb (272 kg) position. Operation of jib swing in
this condition can be used to find the center position of the jib
as the jib swing function will stop when the center position is
reached.  

When in the 1000 lb (454 kg) mode, attempts to telescope, lift
or lower the main boom into the restricted area will cause that
function to be prevented and the BCS light will flash. 
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4.2 PLATFORM

Platform Valve Removal

1. Tag and disconnect the hydraulic lines from the plat-
form control valve. Use suitable container to retain any
residual hydraulic fluid. Cap hydraulic lines and ports.

2. Remove hardware securing cover from the platform
support. Remove cover.

3. Remove hardware securing the mounting bracket to the
platform support. Remove the mounting bracket along
with platform control valve.

4. Remove hardware securing the platform control valve to
the mounting bracket. Remove platform control valve.

Platform Valve Installation
1. Install platform control valve onto the mounting bracket

and secure using hardware.

2. Install the mounting bracket onto the platform support
and secure using hardware.

3. Install cover onto the platform support securing the
hardware.

4. Remove tag and reconnect the hydraulic lines to the
platform control valve.

MAE37870

MAE37880

MAE37880

MAE37870
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Support Removal

1. Disconnect electrical cables from control console.

2. Remove the bolts securing the platform to the platform
support, then remove the platform.

NOTE: The platform support weighs approximately 
124 lbs. (56 kg).

3. Using a suitable device, support the platform support.

4. Remove the bolts securing the support to the rotator.

5. Using a suitable brass drift and hammer, remove the
rotator center bolt, then remove the support from the
rotator.

BOLTS
ROTATOR

LOCKNUT & SHAFT

PLATFORM SUPPORT

Figure 4-7.  Location of Components Platform Support
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Support Installation
1. Using a suitable device, support the platform support

and position it on the rotator.

NOTE: The platform support weighs approximately 
124 lbs. (56 kg).

2. Install the rotator center bolt. 

3. Apply JLG Threadlocker P/N 0100011 to the eight bolts
securing the support to the rotator and install the bolts.

4. Torque the nut on the rotator center bolt to 565 ft. lbs.
(766 Nm). Torque the retaining bolts to 43 ft. lbs. 
(58 Nm).

5. Position the platform on the platform support and
install the bolts securing the platform to the platform
support.

6. Connect the electrical cables to the platform control
console.
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A,B,D

C,D

A
B
C
D

Torque to 43 ft. lbs. (58 Nm)
JLG Threadlocker P/N 0100011
Torque to 565 ft. lbs. (766 Nm)
Check torque every 150 hours of operation

Figure 4-8.  Platform Support Torque Values

NOTE: If any rotator bolts are replaced, replace all
bolts on the rotator and torque them.
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4.3 ROTATOR

Removal
1. Remove the Platform and Platform Support. Refer to

Section 4.2, Platform.

2. Tag and disconnect hydraulic lines to rotator. Use suit-
able container to retain any residual hydraulic fluid. Cap
or plug all openings of hydraulic lines and ports.

NOTE: The rotator approximately weighs 60 lbs. (27 kg).

NOTE: The jib lift cylinder approximately weighs 82 lbs. (37 kg).

3. Supporting the rotator and jib lift cylinder, remove hard-
ware from pin #1. Using a suitable brass drift and ham-
mer remove pin #1.

4. Remove the hardware from pin #2. Using a suitable
brass drift and hammer, remove pin #2 and remove the
rotator.

Installation

NOTE: The rotator approximately weighs 60 lbs. (27 kg).

NOTE: The jib lift cylinder approximately weighs 82 lbs. (37 kg).

1. Supporting the rotator and jib lift cylinder, align rotator
with jib lift cylinder and jib. Using a soft head mallet,
install pin #1 to the jib assembly. Install hardware secur-
ing pin #1.

2. Using a soft head mallet install pin #2 to jib assembly
and install the rotator. Install hardware securing pin #2.

3. Install the platform and platform support. Refer Section
4.2, Platform.

4. Remove cap or plugs from openings of hydraulic lines
and ports and connect hydraulic lines to the rotator as
tagged during removal.

ROTATOR

JIB LIFT CYLINDER

1

2
MAE37620

Figure 4-9.  Rotator Removal/Installation
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4.4 BOOM MAINTENANCE

Tower and Main Boom Removal
1. Tag and disconnect the electrical wires and cables from

the platform and pull them back through the jib.

2. Remove the hose clamps at the top and bottom of the
jib. Tag and disconnect the hoses going to the platform
valve and pull them back through the jib. Disconnect
the cannon plug from under the console and pull it
through the jib. 

3. Disconnect the level sensor on the rotator and the level
sensor on the fly section.

4. Disconnect the jib level sensor.

5. Attach a lifting device to support the front of the jib/
platform assembly.

6. Remove the pivot pin bolt and remove the jib level cylin-
der pivot pin.
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7. Remove the bolt securing the keeper pin and remove
the keeper pin and pivot pin securing the jib rotator
support to the boom fly section.

8. Using an adequate lifting device, remove the jib and
platform assembly from the machine and lay it on block-
ing.

USE THE SERVICE MODE WITH EXTREME CAUTION AS IT OVERRIDES THE BOOM
ENVELOPE CONTROL SYSTEM. IMPROPER USE CAN RESULT IN DAMAGE OR
MACHINE INSTABILITY.

9. Use service mode code 68862 to extend the main boom
using the main telescope switch on the ground control
panel. Extend the boom (nearly full extension) until the
pin securing the length sensor is visible in the cutout on

the base boom. Disconnect the cable and unbolt and
remove the sensor.

10. Remove the side and upper wear pads from the boom
base section.
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11. Remove the wire rope sensor block and spring from the
rear of the telescope cylinder.  

12. Tag and disconnect the hoses from the rear of the tele-
scope cylinder.

13. Remove the length sensor and mounting bracket.

14. Remove the bolts securing the trunnion blocks and
remove the trunnion blocks securing the telescope cyl-
inder rod to the boom base section. 

15. Attach a source of hydraulic power to the telescope cyl-
inder. Extend the cylinder and twist the end of the cylin-
der to allow it to pass through the boom base section.

16. Remove the component that secures the wire ropes. 
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17. Remove the bolts securing the push tube at the front of
the fly section and mid sections. Strap the push tubes
together. 

18. Attach a lifting strap to the boom mid and fly assem-
blies. Lift the mid and fly assemblies up and remove the
lower wear pads.

19. Pull the mid/fly boom assembly out of the boom base
section, repositioning the lifting device as needed. Pull
the wire ropes out from the cutout at the front of the
base boom to ensure they don’t get tangled or dam-
aged. When pulling the wire ropes out through the front
of the boom section, reinstall the lower wear pads to

protect the wire ropes. Remove the fly/mid boom
assembly completely from the boom base section. 

NOTE: The boom base section can remain on the machine for
main boom maintenance.

20. Remove the plastic cover from the rear of the tower
boom. 
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21. Tag and disconnect the wiring from the tower telescope
cylinder port block. 

22. Tag and disconnect the hoses on the tower telescope
cylinder port block. Cap or plug all openings.

23. Tag and disconnect the wiring from the tower boom
gravity sensors. 

24. Tag and disconnect the wiring harnesses on the left side
of the turntable beside the fuel tank that run to the
tower boom. 

25. Tag and disconnect the hoses running from the tower
boom to the return manifold (T3 and T4). Cap or plug all
openings. 
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26. Tag and disconnect the wiring from the tower boom
that runs to the generator. 

27. Tag and disconnect the hydraulic lines running from the
tower boom to the main hydraulic control valve (Ports
ML, TT, and P6). Cap or plug all openings. 

THE SERVICE MODE SHOULD BE USED WITH EXTREME CAUTION AS IT OVER-
RIDES THE BOOM ENVELOPE CONTROL SYSTEM. IMPROPER USE CAN RESULT
IN COMPONENT INTERFERENCE/DAMAGE OR MACHINE INSTABILITY.

28. Use service code 12593 to raise the tower boom to hori-
zontal using the tower lift switch on the ground control
panel. Do not exceed a maximum tower boom angle of
65° relative to gravity.

NOTE: The tower boom weighs approximately 13,000 lbs.

29. Attach an adequate lifting device to the tower boom. 
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30. Tag and disconnect the hoses running through the push
tubes to gain better access to the tower boom pivot pin.
Cap or plug all openings and pull the hoses through the
push tube.

31. Remove the tower pivot pin bolt and keeper pin.
Remove the pivot pin. 

32. Lift the boom up to expose the lift cylinder pivot pin. 

33. Place blocking underneath the lift cylinder. 

34. Remove the bolt and keeper pin from the lift cylinder
pivot pin and remove the pivot pin. 

35. Lift the tower boom assembly from the machine. 
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Main Boom Disassembly
1. Remove the bolts securing the trunnion blocks securing

the telescope cylinder barrel from the mid section.
Remove the bolts from the cable blocks on the boom fly
section..

2. Remove the telescope cylinder, with cables, from the
boom mid section. 

3. Unbolt the sheave guides at the rear of the mid section
and remove the guides and sheave wheels.
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4. Remove the wear pads from the front of the mid boom
section. 

5. Pull the fly section from the mid section. Ensure the
cables do not get tangled in the mid section as the fly

section is being removed. 

6. Remove the wire ropes from the boom fly section.

7. Support the weight of the boom base section. 
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8. Tag and disconnect the hoses from the main boom
valve. Cap or plug all openings.

9. Remove the keeper pin from the boom pivot pin.
Remove the keeper bolt from the lift cylinder link pivot
pin. 

10. Remove the boom pivot pin. 

11. Place a block under the lift cylinder link pivot. 

12. Remove the link pivot pin. Remove the boom base sec-
tion from the machine.

Main Boom Assembly
1. Apply JLG Threadlocker P/N 0100011 to the bolts and

install the side, top, and bottom wear pads on the rear of
the fly section. Torque the bolts to 43 ft. lbs. (58 Nm). 

2. Lube the inside of the boom mid section. Refer to Break-
In Lubrication in this Section.Go t
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3. Place the retract cable into the boom fly section, coiled
to aid in assembly.

4. Install the swaged end of the wire ropes into the slots on
the side of the boom section. Place tape over the slot to
keep the ropes from jumping out during assembly.

5. Insert the boom fly section into the mid section. 
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6. Lift up the fly nose. Apply JLG Threadlocker P/N 0100011
to the bolts and install the front lower wear pads. Torque
the bolts to 43 ft. lbs. (58 Nm).

7. Apply JLG Threadlocker P/N 0100011 to the bolts and
install the top and side wear pads onto the boom fly sec-
tion. Torque the bolts to 43 ft. lbs. (58 Nm).

8. Route the wire ropes from the boom fly section through
the cutouts in the rear of the boom mid section. 
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9. Coat the sheave bushings with moly paste and install
the wire rope sheaves, sheave plates, and retainer blocks
using the attaching hardware at the rear of the mid
boom section. Coat the larger bolts with JLG Thread-
locker P/N 0100019 and torque to 178 ft. lbs. (241 Nm).
Coat the smaller bolts with JLG Threadlocker P/N
0100011 and torque to 41 ft. lbs. (55 Nm).

10. Apply JLG Threadlocker P/N 0100011 to the bolts and
install the wear pads on the rear of the boom mid sec-
tion. Torque the bolts to 43 ft. lbs. (58 Nm).
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11. Install the telescope cylinder, including wire ropes, part
way into the fly/mid section assembly.

12. Install the cable guide to the fly section. 

13. Continue inserting the telescope cylinder assembly into
the fly/mid assembly until the trunnions are in place. 

NOTE: Ensure the telescope cylinder is extended several feet to aid
in assembly.

14. Install the trunnion blocks. Apply JLG Threadlocker P/N
0100011 to the keeper bolts and torque to 41 ft. lbs. (55
Nm).
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15. Insert the fly/mid boom assembly part way into the
boom base section.

16. Apply JLG Threadlocker P/N 0100011 to the bolts and
install the front lower wear pads into the boom base
section. Torque the bolts to 43 ft. lbs. (58 Nm). 

17. Using a portable source of hydraulic power, retract the
telescope cylinder until the trunnions in the rod are in
place in the boom base section. 

18. Install the trunnion blocks. Apply JLG Threadlocker P/N
0100011 to the keeper bolts and torque to 41 ft. lbs. (55
Nm).  

19. Install the length sensor. 
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20. Apply JLG Threadlocker P/N 0100011 to the bolts and
install the remaining wear pads at the front of the boom
base section. Torque the bolts to 43 ft. lbs. (58 Nm). 

21. Bolt the push tube to the fly nose and the push tube
support to the mid section.

22. Install the half sheaves at the front of the boom base
section. 

23. Install the adjustment nuts on the wire ropes at the front
of the boom base.

24. Tighten the wire rope adjustment nuts at the rear of the
boom. Refer to Section 4.9, Wire Rope for final adjust-
ment procedures.

Tower Boom and Main Boom Installation
1. Install the push tube onto the tower boom.

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 4 - BOOM & PLATFORM

3121735 4-45

2. Using an adequate lifting device, position the boom link
to the mounting fixture on the tower boom. 

3. Install the pivot pin. Install the keeper pin and apply JLG
Threadlocker P/N 0100019 to the retaining bolt. Torque
to 409 ft. lbs. (555 Nm).

4. Lower the boom link down onto blocking. 

5. Install the main lift cylinder onto the tower boom. Use
an adequate lifting device to position the lift cylinder to
the attachment fitting on the tower link.

6. Install the pivot pin into the cylinder and tower link. 
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7. Install the keeper pin. Apply JLG Threadlocker P/N
0100019 to the retaining bolt and torque to 236 ft. lbs.
(320 Nm). 

8. Lower the cylinder onto blocking.

9. Apply moly paste to all the pivot pin holes, then attach
lifting straps to the tower boom.

10. Lift the tower boom assembly into place above the
machine. 

11. Align the mounting fixture on the bottom of the tower
boom assembly with the rod end of the tower lift cylin-
der. If necessary, use the service mode to extend the
tower lift cylinder to aid in alignment. 
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12. Install the boom pivot pin and the keeper. Coat the
retaining bolt with JLG Threadlocker P/N 0100019 and
torque to 409 ft. lbs. (555 Nm).

13. If not already performed, use the service mode to
extend the tower lift cylinder enough to remove the lift
cylinder prop and remove the prop.

14. Lower the tower enough to align the rear pivot fixture
and tower boom. Install the thrust bushings, pivot pin,

and keeper. Coat the retaining bolt with JLG Thread-
locker P/N 0100019 and torque to 409 ft. lbs. (555 Nm).

15. Route the hydraulic hoses through the push tube and
connect them as tagged during removal.
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16. Lift up the boom pivot link and place blocking under the
link to aid in alignment when the main boom is set in
place. 

17. Lift the main boom into position above the tower boom
and align the mounting fixtures. 

18. Install the pivot pin for the link. Coat the bolt with JLG
Threadlocker P/N 0100019 and secure the pin in place
with the bolt and washer. Torque to 236 ft. lbs. (320 Nm).

19. Line up the boom pivot attachment fitting and install
the boom pivot pin and keeper pin. Coat the retaining
bolt with JLG Threadlocker P/N 0100019 and torque to
409 ft. lbs. (555 Nm). 
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20. Lift the main lift cylinder to align the attachment fitting
on the main boom with the cylinder rod. 

21. Line up the lift cylinder attachment fitting and install the
pivot pin and keeper pin. Coat the retaining bolt with
JLG Threadlocker P/N 0100019 and torque to 250 ft. lbs.
(339 Nm). 

22. Connect the hydraulic lines to the lift cylinder as tagged
during removal. 

23. Connect the hydraulic lines to the main boom valve as
tagged during removal. 
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24. Install the boom length sensor. Connect the wiring to
the sensor as tagged during removal. 

USE THE SERVICE MODE WITH EXTREME CAUTION AS IT OVERRIDES THE BOOM
ENVELOPE CONTROL SYSTEM. IMPROPER USE CAN RESULT IN DAMAGE OR
MACHINE INSTABILITY.

25. Use service mode code 68862 to extend the main boom
using the main telescope switch on the ground control
panel. Extend the boom (nearly full extension) until the
attachment fitting for the pin to secure the length sen-
sor cable is visible in the cutout on the base boom. 

26. Install the pin and secure the end of the boom sensor
cable. 
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4.5 LIFT CYLINDER

Removal
1. Fasten the tower mid boom section to the tower base

boom section. 

2. Use service mode code 49880 to extend the tower tele-
scope just enough to access the lift cylinder pin.

3. Attach an adequate lifting strap to the cylinder.

4. Place blocking under the front of the boom.

5. Remove the bolt securing the keeper pin and remove
the keeper pin securing the front of the cylinder to the
main boom. Remove the pivot pin.
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6. Place blocking under the cylinder and lower the cylinder
onto the blocking.

7. Disconnect the wiring from the valve on the cylinder.
Remove the sensor cover. Tag and disconnect the sensor
wires. Tag and disconnect the hydraulic hoses from the
cylinder. Cap or plug all openings.

8. Support the weight of the cylinder with the lifting strap.
Remove the bolt securing the keeper pin and remove
the keeper pin and rear pivot pin.

9. Place blocking under the rear of the cylinder to make it
level with the blocking in the front. 

10. Use an adequate lifting device to remove the cylinder
from the machine.
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4.6 BREAK-IN LUBRICATION

Main Boom
1. Use Super Lube® (JLG P/N 3020042), moderately applied

to all four inner surfaces of both ends of each boom sec-
tion to a minimum depth of 3-4 feet (900-1200 mm). For
the fly boom section, only apply to the end to be
inserted into the mid boom section.

2. Also apply Super Lube® to all outer surface of interior
wear pads after they are installed on the insertion end of
the boom sections. 

AVOID APPLICATION OF SUPER LUBE® ON EXPOSED, PAINTED SURFACES OF THE
FULLY EXTENDED BOOM.

Tower Boom
1. Use Super Lube® (JLG P/N 3020042), moderately applied

to all four inner surfaces of both ends of boom sections
#1 and #2 to a minimum depth of 3-4 feet (900-1200
mm). 

2. Apply Super Lube® to the wear pads on the telescope
cylinder support frame.

3. Also apply Super Lube® to all outer surface of interior
wear pads after they are installed on the insertion end of
boom sections #1 and #2. 

AVOID APPLICATION OF SUPER LUBE® ON EXPOSED, PAINTED SURFACES OF THE
FULLY EXTENDED BOOM.

4.7 BOOM CLEANLINESS GUIDELINES
The following are guidelines for internal boom cleanliness for
machines that are used in excessively dirty environments.

1. JLG recommends the use of the JLG Hostile Environment
Package if available to keep the internal portions of a
boom cleaner and to help prevent dirt and debris from
entering the boom. This package reduces the amount of
contamination which can enter the boom but does not
eliminate the need for more frequent inspections and
maintenance when used in these types of environ-
ments.

2. JLG recommends that you follow all guidelines for ser-
vicing your equipment in accordance with the instruc-
tions outlined in the JLG Service & Maintenance Manual
for your machine. Periodic maintenance and inspection
is vital to the proper operation of the machine. The fre-
quency of service and maintenance must be increased
as environment, severity and frequency of usage
requires.

3. Debris and foreign matter inside of the boom can cause
premature failure of components and should be
removed. Methods to remove debris should always be
done using all applicable safety precautions outlined in
the JLG Service & Maintenance Manuals.

4. The first attempt to remove debris from inside the boom
must be to utilize pressurized air to blow the debris
toward the nearest exiting point from the boom. Make
sure that all debris is removed before operating the
machine.

5. If pressurized air cannot dislodge the debris, then water
with mild solvents applied via a pressure washer can be
used. Again the method is to wash the debris toward the
nearest exiting point from the boom. Make sure that all
debris is removed, that no “puddling” of water has
occurred, and that the boom internal components are
dry prior to operating the machine. Make sure you com-
ply with all federal and local laws for disposing of the
wash water and debris.

6. If neither pressurized air nor washing of the boom dis-
lodges and removes the debris, then disassemble the
boom in accordance to the instructions outlined in the
JLG Service & Maintenance Manual to remove the
debris. 
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4.8 SHIMMING PROCEDURE FOR THE MAIN BOOM

NOTE: Throughout this procedure, boom sections are identified
numerically, 1-3. Boom Section 1 is the base, Boom Section
3 is the fly. Boom wear pads are typically accompanied by
corresponding shims in two thicknesses. 

1. Measure and record any sweep dimension and direction
of Boom Section 3. Measure and record the inside width
and inside height of the Boom Section 2 opening. 

2. Install the Internal Side wear pads on the Section 3 sides
and shim as required to match the corresponding
dimension recorded in step 1 within plus or minus
0.8mm (1/32"). Shims should be divided as evenly as
possible between the side pads unless corrections are
needed to compensate for any sweep recorded in step
1. If the sweep is to the left, the internal side pads on the
right should have more shims than the left side pads
and vice-versa.   

NOTE: When installing wear pads, the wear pad bolt lengths may
need to be adjusted as shim thicknesses are adjusted. Bolt
lengths should fall flush to one thread below the surface of
the insert. Bolt length can be tailored by substitution with
like hardware of same grade and finish, one length incre-
ment longer or shorter than specified or by addition of a
second washer under bolt head. 

3. Install the internal bottom wear pad(s) and shims on
Section 3 boom as specified on the boom assembly
drawing including shims and/or spacer plates as indi-
cated. 

NOTE: There may be no shims on bottom pads. 

4. Install the internal top wear pad(s) on Section 3 boom
and shim as required to obtain the total dimension 0 to
1.6mm (1/16") under the corresponding dimension in
step 1. Shims may be added or removed from the bot-
tom pad position to achieve the desired gap if provided
in the assembly. 

5. Slide Section 3 into Section 2, leaving 2 to 6 feet
exposed. 

6. Install the external bottom wear pad(s) onto the end of
Section 2 as specified on the boom assembly drawing
including shims and/or spacer plates as indicated.   

NOTE: There may be no shims on bottom pads. 

7. Temporarily attach the External Side pads on one side of
Section 2 and slide Section 3 boom to that side. Insert
the other external side pads using shims. Measure how
many will be required to fill the remaining space. Once
this is established, install the total amount of shims as
evenly as possible between the two sides unless correc-
tions are needed to compensate for out of square
booms or for additional corrections for any sweep
recorded in step 1. Care should be taken to keep the
bottom pads evenly loaded while shimming the side
pads. If the sweep is to the left, the external side pads on
the left should have more shims than the right side pads
and vice-versa. 

NOTE: Do not use a wedge to install more shims than will fit with
the use of a pry bar. This may result in a boom being
shimmed too tight. The use of pry bars should only be used
to finish installing a shim that can be installed by hand
more than 1/2 of its’ length. 

8. Install the external top wear pads and shims into the
end of Section 2 leaving a gap of 0 to 1.6mm (1/16")
between the top of the Section 3 and the pad inside
Section 2. Shims may be added or removed from the
bottom pad position to achieve the desired gap if pro-
vided in the assembly. 

9. Repeat steps 1-8 above to assemble the Section 3/2
assembly into Section 1. 

10. Complete the boom and machine assembly. The boom
should be functionally tested and evaluated for boom
sweep. If necessary, the boom may be re-shimmed by
moving shims from one side to the other to further cor-
rect any remaining boom sweep. There may be some
instances where no shims are used under a given side
pad to pass the criteria for boom sweep at final inspec-
tion of machine. 

Boom 
Section 3 

Boom 
Section 2 
 

Internal Pads 

External Pads 

Base End 

Fly End 

Figure 4-23.  Boom Shimming
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4.9 WIRE ROPE

IF DELAYED MOVEMENT IS DETECTED IN WIRE ROPE OPERATION, LOWER
PLATFORM TO STOWED POSITION, SHUT DOWN MACHINE, AND HAVE WIRE
ROPES INSPECTED/SERVICED BY A QUALIFIED JLG MECHANIC. LOOSE OR MIS-
ADJUSTED WIRE ROPES COULD RESULT IN SERIOUS INJURY OR DEATH.

Inspection

NOTE: The pictures in this paragraph are just samples to show the
replacement criteria of the rope.

1. Inspect ropes for broken wires, particularly valley wire
breaks and breaks at end terminations.

2. Inspect ropes for corrosion.

3. Inspect ropes for kinks or abuse.

4. Inspect sheaves for condition of bearings/pins.
(See Dimension Of Sheaves for proper dimension.)

5. Inspect sheaves for condition of flanges. (See Dimension
Of Sheaves for proper dimension.)

6. Inspect sheaves with a groove wearout gauge for exces-
sive wear.

7. Ropes passing inspection should be lubricated with wire
rope lubricant before reassembly.

Three Month Inspection
1. Remove boom covers and visually (with flashlight)

inspect the ropes for rust, broken wires, frays, abuse, or
any signs of abnormalities.

2. Check rope tension by deflecting the ropes by hand.
Properly tensioned ropes should have little or no move-
ment.

NOTE: Delayed movement of the fly boom indicates loose wire
ropes.

Additional Inspection Required If:
1. Machine is exposed to hostile environment or condi-

tions.

2. Erratic boom operation or unusual noise exists.

3. Machine is idle for an extended period.

4. Boom is overloaded or sustained a shock load.

5. Boom exposed to electrical arc. Wires may be fused
internally.

Flexing a wire rope can often expose broken wires hid-
den in valleys between strands.

A kink is caused by pulling down a loop 
in a slack line during improper handling, 

installation, or operation.

Observe the groove so that it may be clearly seen 
whether the contour of the gauge matches the 

contour of the bottom of the groove.
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12 Year or 7000 Hour Replacement

1. Mandatory wire rope and sheave replacement.

Additional Replacement Criteria

NOTE: Sheaves and wire rope must be replaced as sets.

1. Rusted or corroded wire ropes.

2. Kinked, “bird caged”, or crushed ropes.

3. Ropes at end of adjustment range.

4. Sheaves failing wearout gage inspection.

5. Ropes with 6 total broken wires in one rope lay, 3 in one
strand in one rope lay, 1 valley break, or 1 break at any
end termination.

4.10 WIRE ROPE TENSIONING/ADJUSTMENT 
PROCEDURE

The proper position of the boom sections (reference Figure A)
must be achieved prior to tensioning, with wire rope equalized
on both sides of sheaves and ropes properly seated in their
grooves to allow proper tensioning of the wire ropes.  

NOTE:  Throughout this procedure, boom sections are identified
numerically, 1-3. For example, Boom Section 1 is at the
base, Boom Section 3 is the fly. 

Boom Preparation for Section Repositioning 

NOTE: Use the Boom Telescope function to position the boom sec-
tions. Attempting to use rope adjustment nuts to position
the boom sections will result in damage to the ropes and
adjusters. 

1. Confirm the boom assembly is in the fully retracted posi-
tion. 

2. Take preliminary measurements of the position of each
boom section in the fully retracted position and com-
pare to the dimensions shown in Figure A. 

3. If the measurements do not fall within the tolerances in
Figure A, adjust the position using the re-position proce-
dures in Section 3 of this document. 

4. If the measurements do fall within the tolerance in Fig-
ure A, proceed to Section 4 to apply proper tension to
the ropes. 

Figure 4-24.  Figure A-Fully Retracted Boom Section Position Dimensions
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Boom Section #2 Repositioning: 

NOTE: Boom Section #2 is positioned by the telescope cylinder.
No adjustments to this section are necessary. The wire
ropes within this assembly only control the movement of
Boom Section #3. If Section #2 is out of tolerance, confirm
boom is fully retracted and inspect telescope cylinder and
boom tube weldment. 

Boom Section #3 Repositioning

1. If Boom Section #3 does not fall within the dimension
and tolerance shown in Figure A with the boom fully
retracted, perform the following procedures. 

2. If the Section needs to be RETRACTED (measured
dimension  greater than dimension shown in Figure A): 

a. Remove any covers necessary to access the wire
rope adjustment nuts. See Figure B. 

b. Remove lock plates from wire rope adjustment
studs. 

c. Loosen the Section #3 Extend Adjustment Nuts
shown in Figure C, moving them a distance equal to
twice what the section needs to move to be within
tolerance. (E.g. If the section must move ½" to fall
within the dimension shown, loosen the nut such
that it moves 1" closer to the exposed end of the
adjustment stud.) 

d. Extend the boom assembly such that the platform
moves 4 to 5 feet (1.2m-1.5m) from the fully
retracted position. 

e. Tighten the Section #3 Retract Adjustment Nuts
shown in Figure D, moving them a distance equal to
what the section needs to move to be within toler-
ance.  (E.g. If the section must move ½" to fall within
the dimension shown, tighten the nut such that it
moves ½" farther from the exposed end of the
adjustment stud.) 

f. Fully retract the boom. 

g. To remove slack resulting from the adjustment in
step C, tighten the Section #3 Extend Adjustment
Nuts shown in Figure C until they contact the rope
mount plate. 

h. Extend the boom assembly such that the platform
moves 4 to 5 feet, then fully retract. 

i. Repeat step h three times to equalize rope position. 

j. Go to step 4.

3. If the Section needs to be EXTENDED (measured dimen-
sion less than dimension shown in Figure A): 

a. Remove any covers necessary to access the wire
rope adjustment nuts. See Figure B. 

b. Remove lock plates from wire rope adjustment
studs. 

c. Extend the boom assembly such that the platform
moves 4 to 5 feet (1.2m-1.5m) from the fully
retracted position. 

d. Loosen the Section #3 Retract Adjustment Nuts
shown in Figure D, moving them a distance equal to
twice what the section needs to move to be within
tolerance. (E.g. If the section must move ½" to fall
within the dimension shown, loosen the nut such
that it moves 1" closer to the exposed end of the
adjustment stud.) 

ACCESS COVERS

1001203461 A

Figure 4-25.  Figure B-Rope Adjuster Covers 

SECTION #3 EXTEND
LOCK PLATES AND

ADJUSTMENT NUTS

1001203461 A

Figure 4-26.  Figure C-Section #3 Extend Rope Adjusters
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e. Retract the boom assembly such that the platform
moves 2 to 3 feet (0.6m-0.9m) from the previous
extended position in step 3C. 

f. Tighten the Section #3 Extend Adjustment Nuts
shown in Figure C, moving them a distance equal to
what the section needs to move to be within toler-
ance.  (E.g. If the section must move ½" to fall within
the dimension shown, tighten the nut such that it
moves ½" farther from the exposed end of the
adjustment stud.) 

g. To remove slack resulting from the adjustment in
step 3D, tighten the Section #3 Retract Adjustment
Nuts shown in Figure D until they contact the rope
mount plate. 

h. Extend the boom assembly such that the platform
moves 4 to 5 feet, then fully retract. 

i. Repeat 3H three times to equalize rope position. 

j. Proceed to Step 4 

4. Fully retract the boom sections. 

5. Verify that the exposed boom section dimensions meet
the dimension and tolerance of Figure A. 

a. If Section #3 still does not fall within the dimension
and tolerance of Figure A, repeat the steps outlined
in 3. Boom Section #3 Repositioning. 

b. If Section #3 does fall within the dimension and tol-
erance of Figure A, proceed to 4. Wire Rope Tension-
ing Procedure. 

Wire Rope Tensioning Procedure 

NOTE: Repeat Wire Rope Tensioning Procedure only as necessary
to achieve proper tension.   

Verification of the rope tension should be determined by
proper deployment function of the boom assembly and by the
dimensions and tolerances shown in Figure A. 

If the boom sections have been properly positioned but there
is not enough adjustment travel remaining on a wire rope to
achieve proper torque, the service life of the rope has been
consumed.  Do not continue with the remainder of this proce-
dure.  Replace all wire ropes and sheaves. 

1. Remove any covers necessary to access the wire rope
adjustment nuts. See Figure B. 

2. Remove lock plates from wire rope adjustment studs. 

3. Position the boom so that it is horizontal within +/- 5°,
and not supported by the boom rest. 

4. Extend the boom assembly such that the platform
moves 4 to 5 feet (1.2m-1.5m) from the fully retracted
position. The purpose of this step is to position the
boom sections such that the ropes to be tensioned are
not under load. If the extending boom reaches end of
stroke and then automatically retracts a small amount,
the ropes may still be under load. In such case, the fol-
lowing additional steps are necessary: 

a. Note where the boom reached end of stroke. 

b. Retract 3 to 4 feet (1m-1.3m). 

c. Extend the boom, stopping just before end of stroke
is reached. 

5. Using tool, JLG p/n 1001203463, torque Section #3
Retract Adjustment Nuts shown in Figure D to 25 ft-lb
(34 Newton meters), alternating between the two ropes
until both maintain the required torque. 

6. Retract the boom 2-3 feet (.6m-1.0m) Do NOT fully
retract the boom or bottom out any section. 

7. Using tool, JLG p/n 1001203463, torque Section #3
Extend Adjustment Nuts shown in Figure C to 25 ft-lb
(34 Newton meters), alternating between the two ropes
until both maintain the required torque.  

SECTION #3 RETRACT
LOCK PLATES AND
ADJUSTMENT NUTS

1001203461 A

Figure 4-27.  Figure D-Section #3 Retract Rope Adjust-
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8. Equalize the rope tension across the sheaves by exercis-
ing the boom telescope position: 

a. Fully retract the boom 

b. Extend the boom 4 to 5 feet (1.2m-1.5m) from the
fully retracted position or to the stroke limit identi-
fied in Step 4. 

c. Repeat step A and step B for a minimum of three
cycles, stopping with the boom extended 4 to 5 feet
(1.2m-1.5m) from the fully retracted position or to
the stroke limit identified in Step 4. 

9. Verify wire rope torque values for retract ropes. 

10. If the torque values are NOT correct, repeat Wire Rope
Tensioning Procedure. 

11. If the torque values are correct, proceed to Confirm
Proper Boom Deployment Function. 

Confirm Proper Boom Deployment Function 
Exercise the boom telescope function. When wire ropes are
properly torqued, all traveling sections will move simultane-
ously when extending and retracting. 

Re-Assembly 
1. Reinstall all lock plates to adjuster nuts. 

2. Reinstall all covers. 

4.11 HOSE ROUTING

For proper hose routing, refer to Figure 4-28. thru Figure 4-31.
It is important to periodically inspect hoses, wraps and clamps
for proper slack adjustments and clamping integrity (pull
check).   Any changes as a result of inspection should be veri-
fied by performing full strokes of boom functions especially
lift, telescope, jib, and platform rotate.

Hose and Cables Adjustment Procedure

NOTE: The following procedure should be followed after the first
150 hours or 3 months (whichever comes first) of operation
of a new machine or whenever hydraulic hoses or cables
are replaced.

1. Fully secure all hydraulic hoses and cables in a clamp at
Location A while maintaining 4.5" (114 mm) hose and
cable loop as shown below.

MAE37630

A
(CLAMP)

114mm [4.5 in.]
MAINTAIN HOSE LOOP
AT THIS DIMENSION
MAINTAIN MINIMUM
BEND RADIUS

DETAIL B

1001197361 C
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2. While hydraulic hoses are under maximum circuit pres-
sure, ensure all hoses and cables are resting against the
flat bars on the outside radius of the powertrack curl
(Location C as shown below).

3. While hydraulic hoses continue to be pressurized,
tighten the clamp at Location B.

MAE37640

C
(POWERTRACK CURL)

MAE37650

B
(CLAMP)
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4.12 ELECTRONIC PLATFORM LEVELING 
The Electronic Platform Leveling System uses one gravity
based tilt sensor (mounted on the side of the pivot weldment),
a rotary sensor mounted between the main boom section #3
and jib pivot weldment), a control valve (mounted to the plat-
form support), a level cylinder, and the platform control mod-
ule (mounted in the platform control box) to measure and
control the incline of the platform. This system is active while
operating drive, telescope, lift, turntable swing and jib swing.
It is not active while operating any other function (e.g. rotate,
jib lift, or steer). 

The system controls the platform angle relative to gravity only
while activating tower lift, drive, main boom telescope, turnta-
ble swing, and jib swing. The system controls the platform
angle relative to gravity using a new set point established dur-
ing each machine enable or when switching from protractor
leveling to gravity leveling or after a platform level override.

The system controls the platform angle by way of closed loop
velocity control for platform level relative to main boom angle
while activating main boom lift. The system controls the plat-
form angle relative to main boom angle using a new protrac-
tor leveling set point taken after each machine enable or when
switching from gravity level to protractor leveling or after a
platform level override.

The operator can chose a platform incline other than level
with gravity and the system will maintain that incline automat-
ically. 

If a fault occurs in the platform leveling system the following
will occur:

• Automatic platform leveling will stop (except when there is
a fault in only one sensor)

• The platform level fault indicator will flash

• The platform alarm will sound

• All functions will default to creep speed if in platform mode
and the boom is out of the transport position

To reset a platform leveling fault, the emergency stop switch
should be recycled.
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4.13 POWERTRACK MAINTENANCE

One Piece Bracket Maintenance
1. Place the powertrack on a workbench.

2. Remove the screws from the bars on one side of the
powertrack on the first link. 

3. Remove the screws from the flat bar on the other side of
the powertrack.

4. Pull up on the loose side of the round bar to allow the
poly roller to slide off.
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5. Slide the poly roller off of the round bar.

6. Hold the round bar to remove the other screw.

7. Slide the flat bar out.

8. Remove the snap ring from one side of the bracket.

9. Remove the snap ring from the other side of the bracket.
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10. Push down with slight pressure on the link and slide the
bracket side up and over the extrusion on the link. 

11. Repeat the previous step on the other side.

12. Slide the bracket off of the powertrack.

Two Piece Bracket Maintenance
1. Loosen the screw.

2. Slide the roller off the bar.

3. Hold the bar tightly and remove the other screw.
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4. Hold the flat bar and remove the screws.

5. Remove the snap rings and pins.

6. Remove the screws from the bar. Remove the snap ring
and pin.

7. Slide the link out.

Snap Rings and Screws

WHEN PERFORMING MAINTENANCE ON THE POWERTRACK, MAKE SURE TO
DISCARD AND REPLACE ALL OLD SCREWS.

Make sure screws are tight and installed properly. 

  LOOSE SCREW   TIGHT SCREW
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Make sure that all snap rings are closed and seated. 

An open snap ring is shown below.

A snap ring that is not seated is shown below.

A seated and closed snap ring is shown below.

10-24 x 0.812 button torx socket head with blue locking patch:

• Tighten to 45-50 in.lbs. (5-5.6 Nm).

• Use T-25 torx bit.

• Do not reuse this screw. After removing replace with a new
one.

  CLOSED

  OPEN
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4.14 ROTARY ACTUATOR

Each actuator is individually serial numbered. The serial num-
ber is a five or six digit number and must be provided before
parts and/ or service issues can be addressed.

The serial number can be found on the Identification (ID) Tag
that is affixed to all actuators. The tag is a thin, silver colored,
plastic material with a self-adhesive backing. Information is
imprinted in black. The tag is located either on the side plate
or on the housing tube of the actuator. 

Additionally, the serial number of the actuator is stamped
onto the side plate or the housing tube. It may be necessary to
remove paint to expose the serial number.

Theory of Operation
The rotary actuator is a simple mechanism that uses Helac’s
sliding spline technology which converts axial piston motion
into powerful shaft rotation. As seen in the illustration below
left, each actuator is composed of a housing with an integral
ring gear (1) and only two moving parts: the central shaft (2),
and the annular piston sleeve (3). Note the actuator shaft fea-
tures an integral mounting flange and bearing which are not
shown in the illustration.

Helical spline teeth machined on the shaft engage matching
splines on the inside diameter of the piston. The outside diam-
eter of the piston carries a second set of splines, of opposite
hand, which engage the matching splines of the housing’s ring
gear.

As hydraulic pressure is applied, the piston is displaced axially
within the housing - similar to the operation of a hydraulic cyl-
inder - while, simultaneously, the splines cause the shaft to
rotate. When the control valve is closed, oil is trapped inside
the housing, preventing piston movement and locking the
shaft firmly in position.

The shaft is supported radially by the large upper radial bear-
ing and the lower radial bearing (see drawings on pages 8 and
9). Axially, the shaft is separated from the housing by the
upper and lower thrust washers. The end cap is adjusted for
axial clearance and locked in position by set screws or pins.
Configurations of parts may be slightly different depending on
model.

Many actuators are equipped with counterbalance valves,
which performs four major functions.

• Protects the actuator in the event of overload

• Enables the actuator to hold position without drifting
when external loads are applied

• Reduces hydraulic backlash by pressuring the hydraulic
fluid

• Provides a constant controlled rate of rotation in over-cen-
ter load conditions

Applying fluid pressure will displace the piston axially while
the helical gearing causes the piston and shaft to rotate simul-
taneously. The double helix design compounds rotation: shaft
rotation is about twice that of the piston. Applying pressure to
the opposite port will return the piston and shaft to their orig-
inal starting positions.

Bars indicate starting positions of piston and shaft. Arrows indicate direction 
they will rotate. The housing with integral ring gear remains stationary. For clar-
ity, the shaft flange, bearings, and end cap are not shown.

Applying fluid pressure will displace the piston axially while the helical gearing 
causes the piston and shaft to rotate simultaneously. The double helix design 
compounds rotation: shaft rotation is about twice that of the piston. Applying 
pressure to the opposite port will return the piston and shaft to their original 
starting positions.

Figure 4-32.  Actuator Theory of Operation
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Tools Required

Several basic tools are required for the disassembly and reas-
sembly of the actuator. The tools and their intended functions
are outlined below:

1. PIPE VISE

2. HEXWRENCH
Removal and replacement of port plugs and set screws.

3. ASSORTED SCREWS

4. SAFETY GLASSES

5. END CAP REMOVAL TOOLS
(provided with seal kit)

6. DRILL

7. FLASHLIGHT
Helps in locating and examining timing marks, compo-
nent failure and overall condition.

8. RUBBER MALLET
Removal and installation of shaft and piston sleeve
assembly.

9. PLASTIC MANDREL

10. PRY BAR
Removal of end cap and manual rotation of shaft.

11. FELT MARKER
Highlights timing marks and outlines troubled areas.
Permanent ink is recommended.

12. T-HANDLE SCREW EXTRACTOR

13. HEX WRENCH SET
Removal and replacement of port plugs and set screws
(106,110).

14. SEAL TOOLS
Removal and installation of seals and wear guides.
Directions on making a seal tool are provided at bottom

15. PUNCH

16. DOWEL PINS
Removal and installation of end cap.

MAKING A SEAL TOOL

The seal tool is merely a customized standard flat head screw-
driver.

1. Heat the flat end with a torch until it glows.

2. Secure the heated end of the screwdriver in a vise and
bend the heated end to a slight radius.

3. Round off all sharp edges of the heated screwdriver to a
polished finish. The tool may be modified slightly to
your own personal preference.

TO AVOID INJURY BE CAREFUL WHEN HANDLING THE SCREWDRIVER WHEN
HOT.
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Disassembly
Inspect the actuator for corrosion prior to disassembly. Severe
corrosion can make it difficult to remove the lock pins (109)
and unthread the end cap (04). If corrosion is evident, soak the
lock pins and end cap with penetrating oil for several hours
before disassembling.

Disassembly is easier if the actuator is firmly secured to a work
bench. A pipe vise or mounting fixture works well for this pur-
pose.

1. Remove port plugs (106.1) (106.2) and drain oil. Inspect
oil for signs of contamination, i.e. water, metal shavings.

2. Remove the cap screws (113) that cover the end cap lock
pins (109).

3. Using a 1/8" (3 mm) drill bit, drill a hole in the center of
each lock pin to a depth of approximately 3/16" (5 mm).

4. Remove the lock pins using a screw extracting tool such
as an "Easy Out" (a size #2 is shown).

If the pin cannot be removed with the screw extractor,
use a 5/16" bit to drill out the entire pin. Do not drill
deeper than 1/2" (12.7 mm).

5. Install the end cap removal tools provided with the seal
kit. (1/4-20)

6. Using a metal bar or similar tool, unthread the end cap
(4) by turning it counterclockwise.
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PARTS
1.     Housing 
2.     Shaft 
3.     Piston Sleeve
4.     End Cap

HARDWARE
103.1.   Screw
103.2 .   Washer
106.1.   Port Plug
106.2.   Port Plug
109 .       Lock Pin
113.         Capscrew

SEALS
200.       T-Seal
202.       T-Seal
204.       O-ring
205.       Cup Seal
207.       Backup Ring
304.1.   Wiper Seal

BEARINGS
302.   Wear Guide
304.   Thrust Washer

ACCESSORIES
400.   Stop Tube
420.1   Bushing
420.2   Bushing
421.1   Bushing

Figure 4-33.  Rotary Actuator - Assembly Drawing
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PARTS
1.     Housing 
2.     Shaft 
3.     Piston Sleeve
4.     End Cap

HARDWARE
103.1.   Screw
103.2 .   Washer
106.1.   Port Plug
106.2.   Port Plug
109 .       Lock Pin
113.         Capscrew

SEALS
200.       T-Seal
202.       T-Seal
204.       O-ring
205.       Cup Seal
207.       Backup Ring
304.1.   Exclusion Seal

BEARINGS
302.   Wear Guide
304.   Thrust Washer

ACCESSORIES
400.   Stop Tube
401   Counterbalance Valve

Figure 4-34.  Rotary Actuator - Exploded View
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7. Remove the end cap (4) and carefully set aside for later
inspection.

8. Remove the stop tube (400) if the actuator is equipped
with one. The stop tube is an available option that limits
the rotation of the actuator.

9. Every actuator has two sets of small punched timing
marks that indicate timing between the gear sets. The
location and appearance of the marks can vary slightly
between models. One set indicates the timing between
the piston sleeve (3) and the housing (1) (upper photo),
the second set between the piston and the shaft (lower
photo). To ensure correct rotation and accurate end
positions, it is essential that the actuator be correctly
timed when it is reassembled. The punched timing
marks can be used, but it is easier to highlight punched

marks with a marker before disassembly as outlined in
the steps below.

10. Prior to removing the shaft (2), use a felt marker to
clearly indicate the timing between shaft and piston
sleeve (3). This will greatly simplify timing when the
actuator is reassembled.Go t
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11. Remove the shaft (2) by rotating counterclockwise. As
the shaft is rotated, it will disengage from the piston
sleeve (3) and can be removed. It may be necessary to
strike the threaded end of the shaft with a rubber mallet.

12. As in step 9, before removing the piston (3), mark the
housing (1) ring gear in relation to the piston outside
diameter gear. There should now be timing marks on
the housing (1) ring gear, the piston (3) and the shaft (2).

13. To remove the piston (3) use a rubber mallet and a plas-
tic mandrel so the piston and housing bore are not dam-
aged.

14. At the point when the piston gear teeth come out of
engagement with the housing gear teeth, mark the pis-
ton and housing with a marker as shown.

15. Remove the O-ring (204) and backup ring (207) from
end cap (4).

TO AVOID DAMAGE TO MACHINED PARTS CAREFULLY REMOVE SEALS USING
REMOVAL TOOLS WITH ROUNDED EDGES.

16. Remove the wear guide (302) from the end cap (4) and
shaft (2).
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17. Remove the main pressure seal (205).

18. Remove the thrust washer (304) from the end cap (4)
and shaft (2).

19. Remove the O-ring (304.1) from its groove in the end
cap (4) and shaft (2).

20. Remove the outside diameter piston seal (202) from the
piston.

21. Remove the inside diameter piston seal (200).

Inspection

PRIOR TO ASSEMBLY OF ACTUATOR, THESE STEPS MUST BE CLOSELY FOL-
LOWED TO ENSURE PROPER OPERATION OF THE ACTUATOR.

1. Clean all parts in a solvent tank and dry with com-
pressed air prior to inspecting.

2. Carefully inspect all critical areas for any surface finish
abnormalities: Seal grooves, bearing grooves, thrust sur-
faces, shaft surface, housing bore and gear teeth.

SMALL OR MINOR SURFACE SCRATCHES CAN BE CAREFULLY POLISHED.
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Assembly
1. Gather all the components and tools into one location

prior to re-assembly. Use the cut away drawing to refer-
ence the seal orientations.

2. Coat the thrust washers (304) with a generous amount
of Lithium grease. Install the thrust washer (304) onto
shaft (2) and end cap (4).

3. Install the exclusion seal (304.1) into the appropriate
grooves on the shaft (2) and end cap (4) around the out-
side edge of the thrust washer (304).

4. Using a seal tool install the main pressure seal (205) onto
shaft (2) and end cap (4). Use the seal tool in a circular
motion.

5. Install the wear guide (302) on the end cap (4) and shaft
(2).

6. Install the O-ring (204) and back-up ring (207) into the
inner seal groove on the end cap (4).
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7. Install the inner T-seal (200) into the appropriate groove
in the piston (3). Use a circular motion to ensure the seal
is correctly seated in the groove. 

Install the outer T-seal (202) by stretching it around the
groove in a circular motion.

Each T-seal has 2 back-up rings (see Assembly Drawing
for orientation). Beginning with the inner seal (200)
insert one end of backup ring in the lower groove and
feed the rest in using a circular motion. Make sure the
wedged ends overlap correctly.

Insert the other back up ring in upper groove.

Repeat both of these steps for the outer seal (202).

8. Insert the piston (3) into the housing (1) as shown, until
the outer piston seal (202) contacts the inside housing
bore.

9. Looking into the housing bore from the shaft flange
end, rotate the piston (3) until the marks you put on the
piston and the housing (1) during disassembly align as
shown. Using a rubber mallet, tap the piston into the
housing until the gear teeth contact.
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10. Looking into the bore from the opposite end of the
housing (1) be sure the timing marks align correctly.
Rotate the piston as necessary until aligned, then gently
tap the piston (3) into the housing until the gear teeth
mesh together. Tap the piston into the housing until it
completely bottoms out against the ring gear.

11. Insert the shaft (2) into the piston (3). Be careful not to
damage the piston seals. Do not engage the piston gear
teeth yet.

12. Looking at the actuator from the end opposite the shaft
flange, use the existing timing marks to align the gear
teeth on the shaft (2) with the gear teeth on the inside of
the piston (3). When the marks align, gently tap the
flange end of the shaft with a rubber mallet until the
gear teeth engage.

13. Install two bolts in the threaded holes in the flange.
Using a metal bar, rotate the shaft in a clockwise direc-
tion until the wear guides are seated inside the housing
bore.

AS THE SHAFT IS ROTATED, BE CAREFUL NOT TO DISENGAGE THE PISTON AND
HOUSING GEARING.
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14. Install the stop tube (400) onto the shaft end if neces-
sary. Stop tubes are an available option to limit the rota-
tion of an actuator.

15. Coat the threads on the end of the shaft with anti-seize
grease to prevent galling.

16. Thread the end cap (4) onto the shaft (2). Make sure the
wear guide remains in place on the end cap as it is
threaded into the housing (1).

17. Tighten the end cap (4) using a metal bar. In most cases
the original holes for the lock pins will align.

18. Insert the lock pins (109) provided with the Helac seal kit
into the holes with the dimple side up. Then, using a
punch, tap the lock pins to the bottom of the hole.

19. Insert the set screws (113) over the lock pins. Tighten to
25 in-lbs. (2.8 Nm).
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Greasing Thrust Washers

1. After the actuator is assembled but before it is put into
service, the thrust washer area must be packed with
Lithium grease.

There are two grease ports located on both the shaft
flange and the end cap. They are plugged with cap
screws (113) or set screws. Remove the grease port
screws from the shaft flange and end cap. (See exploded
view)

IF A HYDRAULIC TEST BENCH IS NOT AVAILABLE, THE ACTUATOR CAN BE
ROTATED BY HAND, OPEN THE PRESSURE PORTS AND USE A PRY BAR WITH
CAP SCREWS INSERTED INTO THE SHAFT FLANGE TO TURN THE SHAFT IN THE
DESIRED DIRECTION.

Insert the tip of a grease gun into one port and apply
grease to the shaft flange. Continue applying until
grease flows from the opposite port. Cycle the actuator
five times and apply grease again. Repeat this process
on the end cap. Insert the cap screws into the grease
ports and tighten to 25 in-lbs. (2.8 Nm).

Installing Counterbalance Valve
Refer to Figure 4-35., Rotator Counterbalance Valve.

1. Make sure the surface of the actuator is clean, free of any
contamination and foreign debris including old Loctite.

2. Make sure the new valve has the O-rings in the counter-
bores of the valve to seal it to the actuator housing.

3. The bolts that come with the valve are grade 8 bolts.
New bolts should be installed with a new valve. Loctite
#242 should be applied to the shank of the three bolts at
the time of installation.

4. Torque the 1/4-inch bolts 110 to 120 inch pounds (12.4
to 13.5 Nm). Do not torque over 125 inch pounds (14.1
Nm). Torque the 5/16-inch bolts 140 inch pounds (15.8
Nm). Do not torque over 145 inch pounds (16.3 Nm).

Testing the Actuator
If the equipment is available, the actuator should be tested on
a hydraulic test bench. The breakaway pressure — the pres-
sure at which the shaft begins to rotate — should be approxi-
mately 400 psi (28 bar). Cycle the actuator at least 25 times at
3000 psi (210 bar) pressure. After the 25 rotations, increase the
pressure to 4500 psi (315 bar) to check for leaks and cracks.
Perform the test again at the end of the rotation in the oppo-
site direction.

TESTING THE ACTUATOR FOR INTERNAL LEAKAGE
If the actuator is equipped with a counterbalance valve, plug
the valve ports. Connect the hydraulic lines to the housing
ports. Bleed all air from the actuator (see Installation and
Bleeding) Rotate the shaft to the end of rotation at 3000 psi
(210 bar) and maintain pressure. Remove the hydraulic line
from the non-pressurized side.

Continuous oil flow from the open housing port indicates
internal leakage across the piston. Replace the line and rotate
the shaft to the end of rotation in the opposite direction.
Repeat the test procedure outlined above for the other port. If
there is an internal leak, disassemble, inspect and repair.
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Figure 4-35.  Rotator Counterbalance Valve
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Installation and Bleeding
After installation of the actuator on the equipment, it is impor-
tant that all safety devices such as tie rods or safety cables are
properly re-attached.

To purge air from the hydraulic lines, connect them together
to create a closed loop and pump hydraulic fluid through
them. Review the hydraulic schematic to determine which
hydraulic lines to connect. The linear feet and inside diameter
of the hydraulic supply lines together with pump capacity will
determine the amount of pumping time required to fully
purge the hydraulic system.

Bleeding may be necessary if excessive backlash is exhibited
after the actuator is connected to the hydraulic system. The
following steps are recommended when a minimum of two
gallons (8 liters) is purged.

1. Connect a 3/16" inside diameter x 5/16" outside diame-
ter x 5 foot clear, vinyl drain tube to each of the two
bleed nipples. Secure them with hose clamps. Place the
vinyl tubes in a clean 5-gallon container to collect the
purged oil. The oil can be returned to the reservoir after
this procedure is completed.

2. With an operator in the platform, open both bleed nip-
ples 1/4 turn. Hydraulically rotate the platform to the
end of rotation (either clockwise or counterclockwise),
and maintain hydraulic pressure. Oil with small air bub-
bles will be seen flowing through the tubes. Allow a 1/2
gallon of fluid to be purged from the actuator.

3. Keep the fittings open and rotate the platform in the
opposite direction to the end position. Maintain hydrau-
lic pressure until an additional 1/4 gallon of fluid is
pumped into the container.

4. Repeat steps 2 & 3. After the last 1/2 gallon is purged,
close both bleed nipples before rotating away from the
end position.

TYPICAL CONFIGURATION OF ACTUA-
TOR
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Troubleshooting
Table 4-1. Rotator Troubleshooting

Problem Cause Solution

1. Shaft rotates slowly or not at all a.   Insufficient torque output

b.   Low rate of fluid flow

c.   Control or counterbalance valve has internal leak

d.   Piston and/or shaft seal leak

e.   Corrosion build-up on the thrust surfaces

f.   Swollen seals and composite bearings caused by incom-
patible hydraulic fluid

a.   Verify correct operating pressure. Do not exceed OEM’s 
pressure specifications. Load may be above maximum 
capacity of the actuator.

b.   Inspect ports for obstructions and hydraulic lines for 
restrictions and leaks.

c.   Disconnect hydraulic lines and bypass valve. Leave valve 
ports open and operate the actuator through housing ports 
(do not exceed OEM’s operating pressure). The valve must 
be replaced if a steady flow of fluid is seen coming from the 
valve ports.

d.   Remove the plug and the housing’s valve ports. Operate 
the actuator through the housing ports. Conduct the inter-
nal leakage test as described in the Testing section on page 
24 of this manual.

e.   Re-build the actuator. Remove all rust then polish. 
Replacement parts may be needed.

f.   Re-build the actuator. Use fluid that is compatible with 
seals and bearings.

2. Operation is erratic or not responsive a.   Air in actuator a.   Purge air from actuator. See bleeding procedures.

3. Shaft will not fully rotate a.   Twisted or chipped gear teeth

b.   Port fittings are obstructing the piston

a.   Check for gear binding. Actuator may not be able to be re-
built and may need to be replaced. Damage could be a result 
of overload or shock.

b.   Check thread length of port fittings. Fittings should dur-
ing stroke not reach inside the housing bore.

4. Selected position cannot be maintained a.   Control or counterbalance valve has internal leak

b.   Piston and/or shaft seal leak

c.   Air in actuator

a.   Disconnect hydraulic lines and bypass valve. Leave valve 
ports open and operate the actuator through housing ports 
(do not exceed OEM’s operating pressure). The valve must 
be replaced if a steady flow of fluid is seen coming from the 
valve ports.

b.   Remove the plug and the housing’s valve ports. Operate 
the actuator through the housing ports. Conduct the inter-
nal leakage test as described in the Testing section on page 
24 of this manual.

c.   Purge air from actuator. See bleeding procedures
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4.15 SKYWELDER

NOTE: Must be equipped with SkyPower™ unless otherwise
approved.

INSTALLING OR REMOVING APPROVED ACCESSORIES OR CHANGING PLAT-
FORM SIZE REQUIRES RECALIBRATION OF THE BOOM CONTROL SYSTEM AND
THE LSS SYSTEM (IF EQUIPPED). 

Description
The welder is capable of TIG and Stick welding and is capable
at producing 200 Amps at 100% duty cycle or 250 Amps at
50% duty cycle.

Generator Output
ANSI Specs:240V;60Hz; 3-Phase; 7.5kW and 240V/120V:60Hz;
Single Phase:6kW.

CE Specs: 400V; 50Hz; 3-Phase; 7.5kW and 220V; 50Hz; Single
Phase;6kW.

Engine Speed of 1800 rpm +/- 10%.

Welding Accessories
The platform provides provisions for storing 12 ft. welding
leads consisting of a clamp and a stinger. A fire extinguisher is
also provided.

Figure 4-36.  SkyWelder
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Welding Characteristics

Safety Precautions

GENERAL

DO NOT OVER LOAD PLATFORM. 

DE-RATE THE PLATFORM BY 70LBS (32KG) WHEN WELDER IS INSTALLED IN
THE PLATFORM.

1. Check for cracked welds and damage to welder sup-
ports.

2. Check for proper and secure installation of welder and
bracket.

3. Be certain no personnel are beneath platform.

4. Do not exit platform over rails or stand on rails.

5. Only use this option on models specified.

6. Keep lanyard attached at all times.

7. Ensure correct polarity of leads.

8. Use proper welding apparel.

9. Use correct rod size and current settings.

10. Do not use electrical cords without ground.

11. Do not use electrical tools in water.

12. Do not weld to platform.

13. Do not ground through the platform.

14. Do not use a high frequency arc starter with TIG welder 

Preparation and Inspection
Connect ground clamp to metal being welded, make sure
there is a good ground connection and observe proper polar-
ity, begin welding.

Operation
Start engine turn on generator then turn on welder.

Wear proper welding apparel.Set welder to proper amperage
and voltage settings for thickness and type of metal being
welded. Begin welding.

Refer to Miller Welder Operators Manual.

NOTE: Generator will not start under an electrical load.

Service and Maintenance
Refer to Miller Welder Service and Maintenance Manual.

Installation and Removal

REMOVAL

1. Unplug SkyWelder™ at twistlock plug.

2. Unbolt SkyWelder™ from bracket.

3. Remove for storage.

INSTALLATION

1. Place SkyWelder™ in weldment support.

2. Bolt top plate weldment support.

3. Connect twistlock plug.

Table 4-2. Welding Characteristics

Welding Mode Input Power Rated Output
Welding 

Amperage 
Range

Maximum Open 
Circuit Voltage

Amps Input At Rated Load Output. 50/60 Hz

230 V 460 V 575 V KVA  KW

Stick (SMAW) 3- Phase 5 -250 Amp at 30V. 
50% Duty Cycle

5-250Amp 80 VDC 30.5 14.7 11.6 11.7 8.6

200 Amp at 28V. 100% 
Duty Cycle

21.7 11.4 9.2 9.1 6.4

TIG (GTAW) 1 -Phase 200 Amp at 28V. 50% 
Duty Cycle

5-200 Amp 65 VDC 42.6 ------ ------ 9.8 6.5

150 Amp at 28V. 100% 
Duty Cycle

304 ------  ------ 6.9 4.4
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4.16 SKYGLAZIER™

INSTALLING OR REMOVING APPROVED ACCESSORIES OR CHANGING PLAT-
FORM SIZE REQUIRES RECALIBRATION OF THE BOOM CONTROL SYSTEM.

Description
This accessory is designed to allow the glaziers to efficiently
position panels. The glazier package will consist of a tray
which extends from the bottom of the platform. The panel will
rest on the tray and against top-rail of the platform, which is
padded to prevent damage to the panel. The accessory
includes a strap to secure the panel to the platform rail. The
SkyGlazier™ can only be utilized with a side entry platform.

Figure 4-37.  SkyGlazier™
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Specifications

Safety Precautions

GENERAL

NOTE: Read and understand the Operation Manual. Ensure load
is secured with load strap.

DO NOT OVER LOAD TRAY OR PLATFORM. TOTAL MACHINE CAPACITY IS
REDUCED WHEN TRAY IS INSTALLED. 

WITH THE SKYGLAZIER INSTALLED, THE ORIGINAL PLATFORM CAPACITY RAT-
INGS ARE REDUCED AS SPECIFIED IN TABLE 4-3, SPECIFICATIONS WITH SKY-
GLAZIER™ INSTALLED. DO NOT EXCEED THE NEW PLATFORM CAPACITY
RATING. REFER TO CAPACITY DECAL LOCATED ON TRAY.

AN INCREASE OF THE AREA EXPOSED TO THE WIND WILL DECREASE STABIL-
ITY. LIMIT PANEL AREA TO 32 SQ.FT. (3 SQ.M)

1. Make sure no personnel are beneath platform.

2. Do not exit platform over rails or stand on rails.

3. Only use this option as specified.

4. Remove tray when not in use.

Preparation and Inspection

1. Check for cracked welds and damage to tray. Make sure
tray is properly secured to platform.

2. Check to ensure strap is not torn or frayed.

Operation

Load SkyGlazier™ with panel and secure with strap. Position
panel to its desired location.

Service and Maintenance

Replace torn or frayed straps, bent or crushed tray, missing or
illegible decals.

Check for loose nuts and bolts and Torque loose nuts and bolts
to JLG Torque Chart specifications.

NOTE: The machine must be recalibrated. Refer to Section

6 for calibration procedure.

1. Install platform support onto rotator.

2. Insert the bolts with JLG Threadlocker (P/N 0100011)
and torque to 50-55 lbs-ft.

3. Insert the bolt through the center and torque nut to 480
lbs-ft.

4. Install Glazier base (left & right) and platform onto the
platform support.

5. Align base hole pattern with the hole pattern in the plat-
form support.

6. Place platform onto the base and align similarly.

7. Secure with bolts, washers, and nuts with JLG Thread-
locker (P/N 0100011). Torque to 85 lbs-ft.

8. Install the control box and foot switch with existing
hardware.

9. Mount Glazier tray onto Glazier base.

10. Secure tray with bolts, nuts, and washers. Torque to 260
lbs-ft.

11. Install bumper and strap kit as shown in Figure 4-37.,
SkyGlazier™. 

12. To remove reverse instructions.

Table 4-3. Specifications with SkyGlazier™ Installed

Total Platform Capacity* - 272kg/600lbs capacity zone w/tray 
installed (ANSI Specs) - 270kg/600lbs capacity zone w/tray installed 
(CE Spec)

181kg/
400 lb.

Total Platform Capacity* - 454kg/1000 lbs capacity zone w/tray 
installed (ANSI Spec)- 450kg/1000 lbs capacity zone w/tray installed 
(CE Spec)

340kg/
750 lb.

Platform Size 0.914m
x 2.43m/

36in. x 96in.

Required Platform Type Side Entry

Max. Tray Capacity in 270 kg / 600lbs capacity zone (ANSI Spec)- 230kg 
/ 500lbs capacity zone (CE Spec)

68kg/
150 lb.

Max. Tray Capacity in 454kg / 1000 lbs
capacity zone (ANSI Spec)- 450kg / 1000 lbs
capacity zone (CE Spec)

113kg/
250 lb.

Max. Dimensions of panel 3 m2 / 
32 sq ft

* Total Platform Capacity is defined as platform capacity + tray 
capacity.

**INSTALLING OR REMOVING APPROVED ACCESSORIES OR CHANGING PLAT-
FORM SIZE REQUIRES RECALIBRATION OF THE BOOM CONTROL SYSTEM.
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4.17 SKYGUARD

Operation
SkyGuard provides enhanced control panel protection.
When the SkyGuard sensor is activated, functions in use at
the time of actuation will reverse or cutout. The SkyGuard
Function Table provides more details on these functions.

Consult the following illustrations to determine which type
of SkyGuard the machine is equipped with. Regardless of
the type, SkyGuard function according to the SkyGuard
Function Table does not change.

SkyGuard

SkyGuard SkyLine™

SkyGuard SkyEye™

THE MACHINE OPERATOR IS REQUIRED TO PERFORM A DAILY FUNCTION TEST
TO ENSURE PROPER OPERATION OF THE SKYGUARD SYSTEM.

Function Test

SKYGUARD ONLY
Perform this function test if SkyGuard only is selected in
machine setup (refer to Table 6-2).

From the Platform Control Console in an area free from obstruc-
tions:

1. Operate the telescope out function, then activate Sky-
Guard sensor.

2. Once sensor has been activated, ensure telescope out
function stops then telescope in function operates for a
short duration. Additionally, verify Soft Touch/SkyGuard
indicator light flashes and horn sounds. If machine is
equipped with SkyGuard beacon, ensure it flashes when
sensor activates.

3. With SkyGuard sensor still engaged, press and hold yel-
low Soft Touch/SkyGuard override button. Operate a
function to verify operation can be resumed.

4. Disengage SkyGuard sensor, release controls, and recy-
cle footswitch. Ensure normal operation available.

In Ground Mode:

Operation is allowed regardless of SkyGuard activation.

SOFT TOUCH ONLY
If Soft Touch only is selected in machine setup (refer to
Table 6-2), machine will treat the Soft Touch/SkyGuard over-
ride switch as if it is a Soft Touch switch.

SKYGUARD NOT SELECTED IN MACHINE SETUP
If the SkyGuard system is installed on the machine, but no
option is selected in the machine setup (refer to Table 6-2),
SkyGuard sensor status will be ignored. No function cutout or
reversal will be implemented.
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Diagnostics & Troubleshooting
If SkyGuard does not function when the sensor is engaged,
first verify the configuration under the 
MACHINE SETUP: SKYGUARD OPTION menu using the hand-
held Analyzer. Ensure the selected configuration matches the
actual system installed on the machine. If not, select the cor-
rect configuration, then verify operation.

Additionally, use the handheld analyzer to navigate to the
DIAGNOSTICS: FEATURES  SKYGUARD INPUTS menu to
determine additional SkyGuard fault information. 

Engage the SkyGuard sensor and observe the Analyzer to
determine if the switch/relay closes. 

If the status of the switch/relay remains OPEN while the Sky-
Guard sensor is actively engaged, it is possible the sensor has
failed and should be replaced immediately.

If the status of the switch/relay remains CLOSED while the Sky-
Guard sensor is actively engaged, a power or ground wire may
not be making good contact or may be loose or broken. Addi-
tionally, there is a low probability that both relays may have
failed.

If the switch/relay status is in disagreement, then one may
have failed or is not installed correctly. In this case, the
machine will be inoperable.

FAULT CODES
Refer to Table 6-15 for more fault code information

• 0039 - SkyGuard switch activation fault

• 2563 - switch disagreement fault

Table 4-4.   SkyGuard Function Table

Drive 
Forward

Drive
Reverse

Steer Swing
Tower

Lift 
Up

Tower 
Tele 
Out

Tower 
Lift 

Down

Tower 
Tele In

Boom Lift 
Up

Boom Lift 
Down

Boom 
Tele 
Out

Boom 
Tele 

In
Jib Lift Jib Swing

Basket 
Level

Basket 
Rotate

R * / C * * R C R C C C C R***/C**** R***/C**** R C C C C C

R = Indicates Reversal is Activated

C = Indicates Cutout is Activated

* DOS (Drive Orientation System) Enabled

* * DOS Not Enabled, machine is driving straight without steering, and any other hydraulic function is active

* * * Operator is initiating command

* * * * Control system is initiating command
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4.16 BOLT-ON EXTERNAL FALL ARREST
The bolt-on external fall arrest system is designed to provide a
lanyard attach point while allowing the operator to access
areas outside the platform. Exit/Enter the platform through
the gate area only. The system is designed for use by one per-
son.

Personnel must use fall protection at all times. A full body har-
ness is required with lanyard not to exceed 6 ft. (1.8 M) in
length, that limits the maximum arrest force to 900 lbs. (408
kg).

Bolt-On External Fall Arrest System capacity is 310 lb (140 kg) -
one (1) person maximum.

Do not move the platform during use of the bolt-on external
fall arrest system.

DO NOT OPERATE ANY MACHINE FUNCTIONS WHILE OUTSIDE OF PLATFORM.
BE CAREFUL WHEN ENTERING/EXITING THE PLATFORM AT ELEVATION.

IF THE BOLT-ON EXTERNAL FALL ARREST SYSTEM IS USED TO ARREST A FALL
OR IS OTHERWISE DAMAGED, THE ENTIRE SYSTEM MUST BE REPLACED AND
THE PLATFORM FULLY INSPECTED BEFORE RETURNING TO SERVICE. REFER TO
THE SERVICE MANUAL FOR REMOVAL AND INSTALLATION PROCEDURES.

THE BOLT-ON EXTERNAL FALL ARREST SYSTEM REQUIRES AN ANNUAL INSPEC-
TION AND CERTIFICATION. THE ANNUAL INSPECTION AND CERTIFICATION
MUST BE PERFORMED BY A QUALIFIED PERSON OTHER THAN THE USER. 

Inspection Before Use
The bolt-on external fall arrest system must be inspected
before each use of the aerial work platform. Replace compo-
nents if there are any signs of wear or damage.

Before each use, perform a visual inspection of the following
components:

• Cable: Inspect cable for proper tension, broken strands,
kinks, or any signs of corrosion.

• Fittings & Brackets: Ensure all fittings are tight and there are
no signs of fractures. Inspect brackets for any damage. 

• Attachment Ring: No cracks or signs of wear are accept-
able. Any signs of corrosion requires replacement. 

• Attaching Hardware: Inspect all attaching hardware to
ensure there are no missing components and hardware is
properly tightened. 

• Platform Rails: No visible damage is acceptable.

NO GAP: CORRECT

GAP SHOWING: 
INCORRECT

Figure 4-38. Bolt-On External Fall Arrest Cable Tension

GAP SHOWING:
INCORRECT

NO GAP:
CORRECT
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Installation
1. Install the retaining hardware (bolts, nuts, and washers)

and secure the brackets to the platform rail. Tighten the
nuts but do not torque them yet. 

2. Attach the fall arrest cable to the right hand bracket
Using the attaching bolt and nut. Orient the bolt as
shown below. Do not tighten the nut so cable can still
rotate. 

3. Install the Attachment Ring onto the cable.

4. Without twisting the fall arrest cable, pull it thru the left
hand bracket and mark the top of the swaged cable end.
Install the fall arrest cable through the left hand bracket
and secure it using the belleville washers, washer, retain-
ing nut, and jam nuts. Orient the hardware as shown
below and with the belleville washers so the gap is pres-
ent at the outside diameter of the washers. install the

nuts onto the cable finger tight so the mark on the cable
does not move. 

5. Use the two jam nuts to prevent the cable from rotating
while the nut is tightened. Tighten the nut until the bel-
leville washers are fully compressed and no gap is pres-
ent at the outside diameter of the washers. Ensure the
cable has not rotated during tightening. 

6. Tighten the first jam nut against the retaining nut to
keep the nut from loosening. Tighten the remaining jam
nut against the first jam nut.

7. Torque the nuts and bolts securing the brackets to 15
ft.lbs. (20 Nm).

BOLT

WASHER

WASHER

NUT

BOLT
NUT

NUT

WASHER
BELLEVILLE
WASHER

JAM NUT
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8

7
1,2,3,4

6

9

5

Figure 4-39. Bolt-On External Fall Arrest System

1. Belleville Washer
2. Washer
3. Hex Nut
4. Jam Nut
5. LH Bracket
6. Attachment Ring
7. Cable
8. RH Bracket
9. Decal
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Discount-Equipment.com is your online resource for  quality parts & equipment. 
Florida: 561-964-4949 Outside Florida TOLL FREE: 877-690-3101

Need parts?  
Click on this link: http://www.discount-equipment.com/category/5443-parts/ and 
choose one of the options to help get the right parts and equipment you are looking 
for. Please have the machine model and serial number available in order to help us 
get you the correct parts. If you don’t find the part on the website or on once of the 
online manuals, please fill out the request form and one of our experienced staff 
members will get back to you with a quote for the right part that your machine needs. 

We sell worldwide for the brands: Genie, Terex, JLG, MultiQuip, Mikasa, Essick, Whiteman, 
Mayco, Toro Stone, Diamond Products, Generac Magnum, Airman, Haulotte, Barreto, 

Power Blanket, Nifty Lift, Atlas Copco, Chicago Pneumatic, Allmand, Miller Curber, Skyjack, 
Lull, Skytrak, Tsurumi, Husquvarna Target, , Stow, Wacker, Sakai, Mi-T- M, Sullair,  Basic, 

Dynapac, MBW, Weber, Bartell, Bennar Newman, Haulotte, Ditch Runner, Menegotti, 
Morrison, Contec, Buddy, Crown, Edco, Wyco, Bomag, Laymor, Barreto, EZ Trench,  Bil-

Jax, F.S. Curtis, Gehl Pavers, Heli, Honda, ICS/PowerGrit, IHI, Partner, Imer, Clipper, MMD, 
Koshin, Rice, CH&E, General Equipment, ,AMida, Coleman, NAC, Gradall, Square Shooter, 
Kent, Stanley, Tamco, Toku, Hatz, Kohler, Robin, Wisconsin, Northrock, Oztec, Toker TK, 

Rol-Air, Small Line, Wanco, Yanmar 

http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/page/1517-search-manuals/
http://discount-equipment.com/parts/
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SECTION 5.  BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS

5.1 LUBRICATING O-RINGS IN THE HYDRAULIC 
SYSTEM

When assembling connectors in the hydraulic that use o-ring
fittings, it is necessary to lubricate all fittings with hydraulic oil
prior to assembly. To lubricate the fittings, use one of the fol-
lowing procedures.

NOTE: All O-ring fittings must be pre-lubricated with hydraulic oil
prior to assembly.

Cup and Brush

The following is needed to correctly oil the o-ring in this man-
ner:

• A small container for hydraulic oil

• Small paint brush

1. Hold the fitting in one hand while using the brush with
the other hand to dip into the container. Remove excess
hydraulic oil from the brush so an even film of oil is
applied on the o-ring.

2. Holding the fitting over the hydraulic oil container,
brush an even film of oil around the entire o-ring in the
fitting, making sure the entire o-ring is completely satu-
rated.

3. Turn the o-ring on the other side of the fitting and
repeat the previous step, ensuring the entire o-ring is
coated with hydraulic oil.
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Dip Method

NOTE: This method works best with Face Seal o-rings, but will
work for all o-ring fitting types.

The following is needed to correctly oil the o-ring in this man-
ner:

• A small leak proof container

• Sponge cut to fit inside the container

• A small amount of hydraulic oil to saturate the sponge.

1. Place the sponge inside the container and add hydraulic
oil to the sponge until it is fully saturated.

2. Dip the fitting into the sponge using firm pressure.
Upon lifting the fitting, a small droplet will form and drip
from the bottom of the fitting. This should signify an
even coating of oil on the fitting.

3. O-ring Boss type fittings will require more pressure in
able to immerse more of the fitting into the saturated
sponge. This will also cause more oil to be dispersed
from the sponge.

Spray Method
This method requires a pump or trigger spray bottle. 

1. Fill the spray bottle with hydraulic oil. 

2. Hold the fitting over a suitable catch can. 

3. Spray the entire o-ring surface with a medium coat of
oil.

Brush-on Method
This method requires a sealed bottle brush. 

1. Fill the bottle with hydraulic oil. 

2. Using slight pressure to the body of the spray bottle,
invert the bottle so the brush end is in the downward
position. 

3. Brush hydraulic oil on the entire o-ring, applying an
even coat of oil.
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5.2 HYDRAULIC CONNECTION ASSEMBLY AND 
TORQUE SPECIFICATION

Tapered Thread Types 
NPTF = national tapered fuel (Dry Seal) per SAE J476/J512

BSPT = British standard pipe tapered per ISO7-1

Straight Thread Types, Tube and Hose Connections
JIC = 37° flare per SAE J514

SAE = 45° flare per SAE J512

ORFS = o-ring face seal per SAE J1453

MBTL = metric flareless3 bite type fitting, pressure rating L
(medium) per ISO 8434, DIN 2353

MBTS = metric flareless bite type fitting, pressure rating S
(high) per ISO 8434, DIN 2353

BH = bulkhead connection – JIC, ORFS, MBTL, or MBTS types

60°

30°

Figure 5-1.  NPTF Thread

55°

Thread
O.D.

Figure 5-2.  BSPT Thread

Figure 5-3.  JIC Thread

Figure 5-4.  SAE Thread

Figure 5-5.  ORFS Thread

Figure 5-6.  MTBL-MBTS Thread

Figure 5-7.  Bulkhead Thread
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Straight Thread Types, Port Connections
ORB = o-ring boss per SAE J1926, ISO 11926

MPP = metric pipe parallel o-ring boss per SAE J2244, ISO
6149, DIN 3852

MFF = metric flat face port per ISO 9974-1

BSPP = British standard parallel pipe per ISO 1179-1, DIN 3852-
2

Flange Connection Types
FL61 = code 61 flange per SAE J518, ISO 6162

FL62 = code 62 flange per SAE J518, ISO 6162

Tightening Methods
Torque = Application of a twisting force to the applicable con-
nection by use of a precise measurement instrument (i.e.
torque wrench).

Finger Tight = The point where the connector will no longer
thread onto the mating part when tightened by hand or fin-
gers. Finger Tight is relative to user strength and will have
some variance. The average torque applied by this method is 3
ft-lbs [4 N-m] Also referred to as ‘Hand Tight.’

TFFT = Turns From Finger Tight; Application of a preload to a
connection by first tightening the connection by hand (fin-
gers) and applying an additional rotation counted by a
defined number of turns by use of a tool.

FFWR = Flats from Wrench Resistance;  Application of a pre-
load to a connection by tightening to the point of initial
wrench resistance and turning the nut a described number of
‘flats’.   A ‘flat’ is one side of the hexagonal tube nut and
equates to 1/6 of a turn.   Also referred to as the ‘Flats Method.’

Figure 5-8.  ORB-MPP Thread

Figure 5-9.  MFF-BSPP Thread

Figure 5-10.  ORB-MPP Thread
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Assembly And Torque Specifications
Prior to selecting the appropriate torque from the tables
within this section, it is necessary to properly identify the con-
nector being installed. Refer to the Figures and Tables in this
section. 

GENERAL TUBE TYPE FITTING ASSEMBLY 
INSTRUCTIONS

1. Take precautions to ensure that fittings and mating
components are not damaged during storage, handling
or assembly. Nicks and scratches in sealing surfaces can
create a path for leaks which could lead to component
contamination and/or failure. 

2. When making a connection to tubing, compression or
flare, inspect the tube in the area of the fitting attach-
ment to ensure that the tube has not been damaged. 

3. The assembly process is one of the leading causes for
contamination in air and hydraulic systems. Contamina-
tion can prevent proper tightening of fittings and adapt-
ers from occurring.

a. Avoid using dirty or oily rags when handling fittings.

b. If fittings are disassembled, they should be cleaned
and inspected for damage. Replace fittings as nec-
essary before re-installing.

c. Sealing compounds should be applied where speci-
fied; however, care should be taken not to introduce
sealant into the system. 

d. Avoid applying sealant to the area of the threads
where the sealant will be forced into the system.
This is generally the first two threads of a fitting.

e. Sealant should only be applied to the male threads.

f. Straight thread fittings do not require sealants. O-
rings or washers are provided for sealing.

g. When replacing or installing an O-ring, care is to be
taken while transferring the O-ring over the threads
as it may become nicked or torn. When replacing an
O-ring on a fitting, the use of a thread protector is
recommended.

h. When installing fittings with O-rings, lubrication
shall be used to prevent scuffing or tearing of the O-
ring. See O-ring Installation (Replacement) in this
section.

4. Take care to identify the material of parts to apply the
correct torque values.

a. Verify the material designation in the table head-
ings.

b. If specifications are given only for steel fittings and
components, the values for alternate materials shall
be as follows: Aluminum and Brass- reduce steel val-
ues by 35%; Stainless Steel- Use the upper limit for
steel.

5. To achieve the specified torque, the torque wrench is to
be held perpendicular to the axis of rotation.   

6. Refer to the appropriate section in this manual for more
specific instructions and procedures for each type of fit-
ting connection

Figure 5-11.  Torque Wrench Angle
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Assembly Instructions for American Standard Pipe 
Thread Tapered (NPTF) Connections.

1. Inspect components to ensure male and female port
threads are free of rust, splits, dirt, foreign matter, or
burrs.

2. Apply a suitable thread sealant, such as Loctite 567, to
the male pipe threads if not already applied.   Ensure the
first 1 to 2 threads are uncovered to prevent system con-
tamination.

3. Assemble connection hand tight.

4. Mark fittings, male and female.

OVER TIGHTENING MAY CAUSE DEFORMATION OF THE PIPE FITTING AND
DAMAGE TO THE JOINING FITTING, FLANGE OR COMPONENT MAY OCCUR.

NEVER BACK OFF (LOOSEN) PIPE THREADED CONNECTORS TO ACHIEVE
ALIGNMENT. MEET THE MINIMUM REQUIRED TURNS AND USE THE LAST
TURN FOR ALIGNMENT.

5. Rotate male fitting the number of turns per Table 5-1,
NPTF Pipe Thread. See FFWR and TFFT Methods for TFFT
procedure requirements.

NOTE: TFFT values provided in Table 5-1, NPTF Pipe Thread are
applicable for the following material configurations:

• STEEL fittings with STEEL mating components

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

Table 5-1. NPTF Pipe Thread

TYPE/FITTING IDENTIFICATION
Turns From Finger 

Tight (TFFT)**Material Dash Size
Thread Size ØA*

(UNF) (in) (mm)

ST
EE

L,
 AL

UM
IN

UM
, O

R B
RA

SS
 FI

TT
IN

GS
 W

ITH
  ST

EE
L,

 AL
UM

IN
UM

, O
R B

RA
SS

 M
AT

IN
G C

OM
PO

NE
NT

S

2 1/8 - 27 0.40 10.24 2 to 3

4 1/4 - 18 0.54 13.61 2 to 3

6 3/8 - 18 0.67 17.05 2 to 3

8 1/2 - 14 0.84 21.22 2 to 3

12 3/4 - 14 1.05 26.56 2 to 3

16 1  - 11 1/2 1.31 33.22 1.5 to 2.5

20 1 1/4 - 11 1/2 1.65 41.98 1.5 to 2.5

24 1 1/2 - 11 1/2 1.89 48.05 1.5 to 2.5

32 2 - 11 1/2 2.37 60.09 1.5 to 2.5

* ØA thread dimension for reference only.

** See FFWR and TFFT Methods subsection for TFFT procedure requirements.

60°

30°
ØA dimension is measured
on the 4th pitch of the thread
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SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS
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Assembly Instructions for British Standard Pipe 
Thread Tapered (BSPT) Connections

1. Inspect components to ensure male and female port
threads are free of rust, splits, dirt, foreign matter, or
burrs.

2. Apply a suitable thread sealant, such as Loctite 567, to
the male pipe threads if not already applied.   Ensure the
first 1 to 2 threads are uncovered to prevent system con-
tamination.

3. Assemble connection hand tight.

4. Mark fittings, male and female.

OVER TIGHTENING MAY CAUSE DEFORMATION OF THE PIPE FITTING AND
DAMAGE TO THE JOINING FITTING, FLANGE OR COMPONENT MAY OCCUR.

NEVER BACK OFF (LOOSEN) PIPE THREADED CONNECTORS TO ACHIEVE
ALIGNMENT. MEET THE MINIMUM REQUIRED TURNS AND USE THE LAST
TURN FOR ALIGNMENT.

5. Rotate male fitting the number of turns per Table 5-2,
BSPT Pipe Thread. See FFWR and TFFT Methods for TFFT
procedure requirements.

NOTE: TFFT values provided in Table 5-2, BSPT Pipe Thread are
applicable for the following material configurations:

• STEEL fittings with STEEL mating components

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

Table 5-2. BSPT Pipe Thread

TYPE/FITTING IDENTIFICATION Turns From 
Finger Tight 

(TFFT)**MATERIAL Dash Size
Thread Size ØA*

(BSPT) (in) (mm)

ST
EE

L,
 AL

UM
IN

UM
, O

R B
RA

SS
 FI

TT
IN

GS
 W

ITH
  ST

EE
L,

 AL
UM

IN
UM

, O
R B

RA
SS

 
M

AT
IN

G C
OM

PO
NE

NT
S

2 1/8 - 28 0.38 9.73 2 to 3

4 1/4 - 19 0.52 13.16 2 to 3

6 3/8 - 19 0.66 16.66 2 to 3

8 1/2 - 14 0.83 20.96 2 to 3

12 3/4 - 14 1.04 26.44 2 to 3

16 1  - 11 1.31 33.25 1.5 to 2.5

20 1 1/4 - 11 1.65 41.91 1.5 to 2.5

24 1 1/2 - 11 1.88 47.80 1.5 to 2.5

32 2 - 11 2.35 59.61 1.5 to 2.5

* ØA thread dimension for reference only.

** See Appendix B for TFFT procedure requirements.
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Assembly Instructions for 37° (JIC) Flare Fittings
1. Inspect the flare for obvious visual squareness and con-

centricity issues with the tube OD. Ensure surface is
smooth, free of rust, weld and brazing splatter, splits,
dirt, foreign matter, or burrs. If necessary replace fitting
or adapter.

DO NOT FORCE A MISALIGNED OR SHORT HOSE/TUBE INTO ALIGNMENT. IT
PUTS UNDESIRABLE STRAIN ONTO THE JOINT EVENTUALLY LEADING TO
LEAKAGE.

2. Align tube to fitting and start threads by hand.

THE TORQUE METHOD SHOULD NOT BE USED ON LUBRICATED OR OILY FIT-
TINGS. NO LUBRICATION OR SEALANT IS REQUIRED. THE LUBRICATION
WOULD CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Torque assembly to value listed in Table Table 5-3, 37°
Flare (JIC)Thread - Steel or Table 5-4, 37° Flare
(JIC)Thread - Aluminum/Brass while using the Double
Wrench Method per Double Wrench Method. Refer to
FFWR and TFFT Methods for procedure requirements if
using the FFWR method.   

NOTE: Torque values provided in Table Table 5-3, 37° Flare
(JIC)Thread - Steel and Table 5-4, 37° Flare (JIC)Thread -
Aluminum/Brass are segregated based on the material
configuration of the connection.

ALUMINUM/BRASS FITTINGS OR ALUMINUM/BRASS MATING
COMPONENTS’ indicate either the following material configu-
rations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.
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SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS
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Table 5-3. 37° Flare (JIC)Thread - Steel

Type/Fitting Identification Torque Flats from 
Wrench 

Resistance 
(F.F.W.R)**M

AT
ER

IA
L

Dash Size
Thread 

Size
ØA* ØB* [Ft-Lb] [N-m]

(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 

UN
-L

UB
RI

CA
TE

D 
TH

RE
AD

S

2 5/16-24 0.28 7.00 0.31 7.75 6 7 7 8 9 10 --

3 3/8-24 0.34 8.60 0.37 9.50 8 9 10 11 12 14 --

4 7/16-20 0.39 10.00 0.44 11.10 13 14 14 18 19 19 1-1/2 to 1-3/4

5 1/2-20 0.46 11.60 0.50 12.70 14 15 15 19 20 21 1  to 1-1/2

6 9/16-18 0.51 13.00 0.56 14.30 22 23 24 30 31 33 1  to 1-1/2

8 3/4-16 0.69 17.60 0.75 19.10 42 44 46 57 60 63 1-1/2 to 1-3/4

10 7/8-14 0.81 20.50 0.87 22.20 60 63 66 81 85 89 1 to 1-1/2

12 1 1/16-12 0.97 24.60 1.06 27.00 84 88 92 114 120 125 1 to 1-1/2

14 1 3/16-12 1.11 28.30 1.19 30.10 100 105 110 136 142 149 1 to 1-1/2

16 1 5/16-12 1.23 31.30 1.31 33.30 118 124 130 160 168 176 3/4 to 1

20 1 5/8-12 1.54 39.20 1.63 41.30 168 176 185 228 239 251 3/4 to 1

24 1 7/8-12 1.80 45.60 1.87 47.60 195 205 215 264 278 291 3/4 to 1

32 2 1/2-12 2.42 61.50 2.50 63.50 265 278 292 359 377 395 3/4 to 1

* ØA and ØB thread dimensions for reference only.

** See Appendix B for FFWR procedure requirements.

Thread OD

B

A

37°
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Table 5-4. 37° Flare (JIC)Thread - Aluminum/Brass

TYPE/FITTING IDENTIFICATION Torque Flats from 
Wrench 

Resistance 
(F.F.W.R)**M

AT
ER

IA
L

Dash Size
Thread 

Size
ØA* ØB* [Ft-Lb] [N-m]

(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 M
AT

IN
G 

CO
M

PO
NE

NT
S;

 U
N-

LU
BR

IC
AT

ED
 TH

RE
AD

S

2 5/16-24 0.28 7.00 0.31 7.75 4 4 5 5 6 7 --

3 3/8-24 0.34 8.60 0.37 9.50 5 6 7 7 8 9 --

4 7/16-20 0.39 10.00 0.44 11.10 8 9 9 11 12 13 1-1/2 to 1-3/4

5 1/2-20 0.46 11.60 0.50 12.70 9 10 10 12 13 14 1  to 1-1/2

6 9/16-18 0.51 13.00 0.56 14.30 14 15 16 19 20 21 1  to 1-1/2

8 3/4-16 0.69 17.60 0.75 19.10 27 29 30 37 39 41 1-1/2 to 1-3/4

10 7/8-14 0.81 20.50 0.87 22.20 39 41 43 53 56 58 1 to 1-1/2

12 1 1/16-12 0.97 24.60 1.06 27.00 55 57 60 74 78 81 1 to 1-1/2

14 1 3/16-12 1.11 28.30 1.19 30.10 65 68 72 88 93 97 1 to 1-1/2

16 1 5/16-12 1.23 31.30 1.31 33.30 77 81 84 104 109 114 3/4 to 1

20 1 5/8-12 1.54 39.20 1.63 41.30 109 115 120 148 155 163 3/4 to 1

24 1 7/8-12 1.80 45.60 1.87 47.60 127 133 139 172 180 189 3/4 to 1

32 2 1/2-12 2.42 61.50 2.50 63.50 172 181 189 234 245 257 3/4 to 1

* ØA and ØB thread dimensions for reference only.

** See FFWR and TFFT Methodsfor FFWR procedure requirements.

Thread OD

B

A

37°
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SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS
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Assembly Instructions for 45° SAE Flare Fittings
1. Inspect the flare for obvious visual squareness and con-

centricity issues with the tube OD. Ensure surface is
smooth, free of rust, weld and brazing splatter, splits,
dirt, foreign matter, or burrs. If necessary replace fitting
or adapter.

DO NOT FORCE A MISALIGNED OR SHORT HOSE/TUBE INTO ALIGNMENT. IT
PUTS UNDESIRABLE STRAIN ONTO THE JOINT EVENTUALLY LEADING TO
LEAKAGE.

2. Align tube to fitting.

3. Tighten fitting by hand until hand tight.

THE TORQUE METHOD SHOULD NOT BE USED ON LUBRICATED OR OILY FIT-
TINGS. NO LUBRICATION OR SEALANT IS REQUIRED. THE LUBRICATION
WOULD CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

Torque fitting to value listed in Table 5-5, 45° Flare (SAE) - Steel
and Table 5-6, 45° Flare (SAE) - Aluminum/Brass while using
the Double Wrench Method outlined in this section.   Refer to
FFWR and TFFT Methods for procedure requirements if using
the TFFT method.   

NOTE: Torque values provided in Table 5-5, 45° Flare (SAE) - Steel
and Table 5-6, 45° Flare (SAE) - Aluminum/Brass are segre-
gated based on the material configuration of the connec-
tion.

ALUMINUM/BRASS FITTINGS OR ALUMINUM/BRASS MATING
COMPONENTS’ indicate either the following material configu-
rations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or  BRASS

mating components.
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SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS
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Table 5-5. 45° Flare (SAE) - Steel

TYPE/FITTING IDENTIFICATION Torque

M
AT

ER
IA

L

Dash Size
Thread 

Size
ØA* ØB* [Ft-Lb] [N-m]

(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 

ST
EE

L M
AT

IN
G 

CO
M

PO
NE

NT
S;

 
UN

-L
UB

RI
CA

TE
D 

TH
RE

AD
S 4  7/16-20 0.39 9.90 0.44 11.10 13 14 14 18 19 19

6 5/8-18 0.56 14.30 0.63 15.90 22 23 24 30 31 33

8 3/4-16 0.69 17.50 0.75 19.10 42 44 46 57 60 62

10 7/8-14 0.81 20.60 0.87 22.20 60 63 66 81 85 89

12 1 1/16-14 0.98 25.00 1.06 27.00 84 88 92 114 119 125

* ØA and ØB thread dimensions for reference only.

** See FFWR and TFFT Methodsfor FFWR procedure requirements.

Table 5-6. 45° Flare (SAE) - Aluminum/Brass

TYPE/FITTING IDENTIFICATION Torque

M
AT

ER
IA

L

Dash Size
Thread 

Size
ØA* ØB* [Ft-Lb] [N-m]

(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 

FI
TT

IN
GS

  
OR

 A
LU

M
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 

UN
-L

UB
RI

CA
TE

D 
TH

RE
AD

S 4  7/16-20 0.39 9.90 0.44 11.10 8 9 9 11 12 12

6 5/8-18 0.56 14.30 0.63 15.90 14 15 15 19 20 20

8 3/4-16 0.69 17.50 0.75 19.10 27 29 30 37 39 41

10 7/8-14 0.81 20.60 0.87 22.20 39 41 43 53 56 58

12 1 1/16-14 0.98 25.00 1.06 27.00 55 58 61 75 79 83

* ØA and ØB thread dimensions for reference only.

** See FFWR and TFFT Methods for TFFT procedure requirements.
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Assembly Instructions for O-Ring Face Seal (ORFS) 
Fittings

1. Ensure proper O-ring is installed. If O-ring is missing
install per O-ring Installation (Replacement).

2. Ensure surface is smooth, free of rust, weld and brazing
splatter, splits, dirt, foreign matter, or burrs. If necessary
replace fitting or adapter.

CARE TO BE TAKEN WHEN LUBRICATING O-RING. AVOID ADDING OIL TO
THE THREADED CONNECTION OF THE FITTING. THE LUBRICATION WOULD
CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. Place the tube assembly against the fitting body so that
the flat face comes in contact with the O-ring. Hand
thread the nut onto the fitting body.

5. Torque nut to value listed in Table 5-7, O-ring Face Seal
(ORFS) - Steel or Table 5-8, O-ring Face Seal (ORFS) - Alu-
minum/Brass while using the Double Wrench Method.
Refer to FFWR and TFFT Methods for procedure require-
ments if using the FFWR method.   

NOTE: Torque values provided in Table 5-7, O-ring Face Seal
(ORFS) - Steel and Table 5-8, O-ring Face Seal (ORFS) - Alu-
minum/Brass are segregated based on the material config-
uration of the connection.

ALUMINUM/BRASS FITTINGS OR ALUMINUM/BRASS MATING
COMPONENTS’ indicate either the following material configu-
rations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or 

BRASS mating components

Table 5-7. O-ring Face Seal (ORFS) - Steel

TYPE/FITTING IDENTIFICATION Torque
Flats from Wrench 

Resistance 
(F.F.W.R)**

M
AT

ER
IA

L

Dash Size
Thread Size ØA* ØB* [Ft-Lb] [N-m]

Tube 
Nuts

Swivel & 
Hose 
Ends(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 

ST
EE

L M
AT

IN
G 

CO
M

PO
NE

NT
S;

 
UN

-L
UB

RI
CA

TE
D 

TH
RE

AD
S

4 9/16-18 0.51 13.00 0.56 14.20 18 19 20 25 26 27 1/4 to 1/2 1/2 to 3/4

6 11/16-16 0.63 15.90 0.69 17.50 30 32 33 40 43 45 1/4 to 1/2 1/2 to 3/4

8 13/16-16 0.75 19.10 0.81 20.60 40 42 44 55 57 60 1/4 to 1/2 1/2 to 3/4

10 1-14 0.94 23.80 1.00 25.40 60 63 66 81 85 89 1/4 to 1/2 1/2 to 3/4

12 1 3/16-12 1.11 28.20 1.19 30.10 85 90 94 115 122 127 1/4 to 1/2 1/2 to 3/4

16 1 7/16-12 1.34 34.15 1.44 36.50 110 116 121 149 157 164 1/4 to 1/2 1/2 to 3/4

20 1 11/16-12 1.59 40.50 1.69 42.90 150 158 165 203 214 224 1/4 to 1/2 1/2 to 3/4

24 2-12 1.92 48.80 2.00 50.80 230 242 253 312 328 343 1/4 to 1/2 1/2 to 3/4

32 2 1/2-12 2.43 61.67 2.50 63.50 375 394 413 508 534 560 1/4 to 1/2 1/2 to 3/4

* ØA and ØB thread dimensions for reference only.

** See FFWR and TFFT Methodsfor FFWR procedure requirements.
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Table 5-8. O-ring Face Seal (ORFS) - Aluminum/Brass

TYPE/FITTING IDENTIFICATION Torque
Flats from Wrench 

Resistance 
(F.F.W.R)**

M
AT

ER
IA

L

Dash 
Size

Thread 
Size

ØA* ØB* [Ft-Lb] [N-m] Tube 
Nuts

Swivel & 
Hose 
Ends(UNF) (in) (mm) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 

UN
-L

UB
RI

CA
TE

D 
TH

RE
AD

S

4 9/16-18 0.51 13.00 0.56 14.20 12 13 13 16 18 18 1/4 to 1/2 1/2 to 3/4

6 11/16-16 0.63 15.90 0.69 17.50 20 21 22 27 28 30 1/4 to 1/2 1/2 to 3/4

8 13/16-16 0.75 19.10 0.81 20.60 26 28 29 35 38 39 1/4 to 1/2 1/2 to 3/4

10 1-14 0.94 23.80 1.00 25.40 39 41 43 53 56 58 1/4 to 1/2 1/2 to 3/4

12 1 3/16-12 1.11 28.20 1.19 30.10 55 58 61 75 79 83 1/4 to 1/2 1/2 to 3/4

16 1 7/16-12 1.34 34.15 1.44 36.50 72 76 79 98 103 107 1/4 to 1/2 1/2 to 3/4

20 1 11/16-12 1.59 40.50 1.69 42.90 98 103 108 133 140 146 1/4 to 1/2 1/2 to 3/4

24 2-12 1.92 48.80 2.00 50.80 12 13 13 16 18 18 1/4 to 1/2 1/2 to 3/4

32 2 1/2-12 2.43 61.67 2.50 63.50 20 21 22 27 28 30 1/4 to 1/2 1/2 to 3/4

* ØA and ØB thread dimensions for reference only.

** See FFWR and TFFT Methods for FFWR procedure requirements.
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Assembly Instructions for DIN 24° Flare Bite Type 
Fittings (MBTL and MBTS)

A NON-SQUARE TUBE END CAN CAUSE IMPROPERLY SEATED FITTINGS AND
LEAKAGE.

1. Inspect the components to ensure free of contamina-
tion, external damage, rust, splits, dirt, foreign matter, or
burrs. Ensure tube end is visibly square. If necessary
replace fitting or tube.

2. Lubricate thread and cone of fitting body or hardened
pre-assembly tool, as well as the progressive ring and
nut threads.

3. Slip nut and progressive ring over tube, assuring that
they are in the proper orientation. 

4. Push the tube end into the coupling body. 

5. Slide collet into position and tighten until finger tight.
Mark nut and tube in the finger-tight position. Tighten
nut to the number of flats listed in Table Table 5-9, DIN
24°Cone (MBTL & MBTS) while using the Double Wrench
Method. The tube must not turn with the nut. 
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Table 5-9. DIN 24°Cone (MBTL & MBTS)

TYPE/FITTING IDENTIFICATION
DIN 24° CONE FLARELESS BITE FITTING

(With or Without O-Ring)

M
AT

ER
IA

L

TY
PE

Tube 
O.D.

Thread M 
Size

ØA* ØB* C* ØD*
Torque Flats from 

Wrench 
Resistance 
(F.F.W.R)**

[Ft-Lb] [N-m]

(mm) (Metric) (mm) (mm) (mm) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S

DI
N 

24
° C

ON
E F

LA
RE

LE
SS

 B
IT

E  
(M

BT
L)

 FI
TT

IN
G 6 M12 x 1.5 10.50 12.00 7.00 6.20

FFWR is the recommended
method of fitting assembly.

Torque values are application
specific due to variability in the 

fitting supplier, coating,
lubrication, and other physical

characteristics of the connection.

Refer to the specific procedure
in the 

1.5 to 1.75

8 M14 x 1.5 12.50 14.00 7.00 8.20 1.5 to 1.75

10 M16 x 1.5 14.50 16.00 7.00 10.20 1.5 to 1.75

12 M18 x 1.5 16.50 18.00 7.00 12.20 1.5 to 1.75

15 M22 x 1.5 20.50 22.00 7.00 15.20 1.5 to 1.75

18 M26 x 1.5 24.50 26.00 7.50 18.20 1.5 to 1.75

22 M30 x 2 27.90 30.00 7.50 22.20 1.5 to 1.75

28 M36 x 2 33.90 36.00 7.50 28.20 1.5 to 1.75

35 M45 x 2 42.90 45.00 10.50 35.30 1.5 to 1.75

42 M52 x 2 49.90 52.00 11.00 42.30 1.5 to 1.75

TY
PE

Tube 
O.D.

Thread M 
Size

ØA* ØB* C* ØD*
Torque Flats from 

Wrench 
Resistance 
(F.F.W.R)**

[Ft-Lb] [N-m]

(mm) (Metric) (mm) (mm) (mm) (mm) Min Nom Max Min Nom Max

DI
N 

24
° C

ON
E F

LA
RE

LE
SS

 B
IT

E (
M

BT
S)

 FI
TT

IN
G 6 M14 x 1.5 12.50 14.00 7.00 6.20

FFWR is the recommended
method of fitting assembly.

Torque values are application
specific due to variability in the 

fitting supplier, coating,
lubrication, and other physical

characteristics of the connection.

Refer to the specific procedure
in the 

1.5 to 1.75

8 M16 x 1.5 14.50 16.00 7.00 8.20 1.5 to 1.75

10 M18 x 1.5 16.50 18.00 7.50 10.20 1.5 to 1.75

12 M20 x 1.5 18.50 20.00 7.50 12.20 1.5 to 1.75

14 M22 x 1.5 20.50 22.00 8.00 14.20 1.5 to 1.75

16 M24 x 1.5 22.50 24.00 8.50 16.20 1.5 to 1.75

20 M30 x 2 27.90 30.00 10.50 20.20 1.5 to 1.75

25 M36 x 2 33.90 36.00 12.00 25.20 1.5 to 1.75

30 M42 x 2 39.90 42.00 13.50 30.20 1.5 to 1.75

38 M52 x 2 49.90 52.00 16.00 38.30 1.5 to 1.75

* ØA, ØB, C, & ØD  thread dimensions for reference only.

** See Appendix B for FFWR procedure requirements.
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Assembly Instructions for Bulkhead (BH) Fittings
1. Ensure threads and surface are free of rust, weld and

brazing splatter, splits, burrs or other foreign material. If
necessary replace fitting or adapter.

2. Remove the locknut from the bulkhead assembly.

3. Insert the bulkhead side of the fitting into the panel or
bulkhead bracket opening.

4. Hand thread the locknut onto the bulkhead end of the
fitting body.

5. Torque nut onto fitting per Table 5-10 and Table 5-11
while using the Double Wrench Method.
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Table 5-10. Bulkhead Fittings (BH) - INCH

TYPE/FITTING IDENTIFICATION
FASTENING JAM NUT 

for Bulkhead Connectors

M
AT

ER
IA

L

TY
PE Dash Size

Thread Size
Torque

[Ft-Lb] [N-m]

(UNF) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S

O-
RI

NG
 FA

CE
 SE

AL
 (O

RF
S)

 B
UL

KH
EA

D 
FI

TT
IN

G 4 9/16-18 15 16 17 20 22 23

6 11/16-16 25 27 28 34 37 38

8 13/16-16 55 58 61 75 79 83

10 1-14 85 90 94 115 122 127

12 1 3/16-12 135 142 149 183 193 202

14 1 5/16-12 170 179 187 230 243 254

16 1 7/16-12 200 210 220 271 285 298

20 1 11/16-12 245 258 270 332 350 366

24 2-12 270 284 297 366 385 403

TY
PE Dash Size

Thread Size
Torque

[Ft-Lb] [N-m]

(UNF) Min Nom Max Min Nom Max

37
° F

LA
RE

 (J
IC

) B
UL

KH
EA

D 
FI

TT
IN

G

3 3/8-24 8 9 9 11 12 12

4 7/16-20 13 14 14 18 19 19

5 1/2-20 20 21 22 27 28 30

6 9/16-18 25 27 28 34 37 38

8 3/4-16 50 53 55 68 72 75

10 7/8-14 85 90 94 115 122 127

12 1 1/16-12 135 142 149 183 193 202

14 1 3/16-12 170 179 187 230 243 254

16 1 5/16-12 200 210 220 271 285 298

20 1 5/8-12 245 258 270 332 350 366

24 1 7/8-12 270 284 297 366 385 403

32 2 1/2-12 310 326 341 420 442 462
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Table 5-11. Bulkhead Fittings (BH) - METRIC

TYPE/FITTING IDENTIFICATION
FASTENING JAM NUT 

for Bulkhead Connectors

MATERIAL TYPE
Connecting 

Tube O.D.
Thread M Size

Torque

[Ft-Lb] [N-m]

(mm) (metric) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S

DI
N 

24
° C

ON
E F

LA
RE

LE
SS

 B
IT

E  
(M

BT
L)

 B
UL

KH
EA

D 
FI

TT
IN

G

6 M12 x 1.5 14 15 16 19 20 22

8 M14 x 1.5 17 18 19 23 24 26

10 M16 x 1.5 22 23 24 30 31 33

12 M18 x 1.5 35 37 39 47 50 53

15 M22 x 1.5 44 47 50 60 64 68

18 M26 x 1.5 70 75 80 95 102 108

22 M30 x 2 115 120 125 156 163 169

28 M36 x 2 150 157 164 203 213 222

35 M45 x 2 155 162 169 210 220 229

42 M52 x 2 220 230 240 298 312 325

DI
N 

24
° C

ON
E F

LA
RE

LE
SS

 B
IT

E (
M

BT
S)

 B
UL

KH
EA

D 
FI

TT
IN

G

Connecting 
Tube O.D.

Thread M Size
Torque

[Ft-Lb] [N-m]

(mm) (metric) Min Nom Max Min Nom Max

6 M14 x 1.5 17 15 16 23 20 22

8 M16 x 1.5 22 18 19 30 24 26

10 M18 x 1.5 35 23 24 47 31 33

12 M20 x 1.5 40 35 37 54 47 50

14 M22 x 1.5 44 47 50 60 64 68

16 M24 x 1.5 70 75 80 95 102 108

20 M30 x 2 115 120 125 156 163 169

25 M36 x 2 150 157 164 203 213 222

30 M42 x 2 155 162 169 210 220 229

38 M52 x 2 220 230 240 298 312 325
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Assembly Instructions for O-Ring Boss (ORB) 
Fittings

1. Inspect components to ensure that male and female
port threads are free of rust, splits, dirt, foreign matter, or
burrs.

2. Ensure proper O-ring is installed. If O-ring is missing
install per O-ring Installation (Replacement).

CARE TO BE TAKEN WHEN LUBRICATING O-RING. AVOID ADDING OIL TO
THE THREADED CONNECTION OF THE FITTING. THE LUBRICATION WOULD
CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. For Non-Adjustable and Plugs, thread the fitting by
hand until contact. 

5. For Adjustable fittings, refer to Adjustable Stud End
Assembly for proper assembly. 

6. Torque the fitting or nut to value listed in Table 5-12 thru
Table 5-17 while using the Double Wrench Method.   

a. The table headings identify the straight thread O-
ring port and the type on the other side of the fit-
ting. The torque will be applied to the straight
thread O-ring port.

b. Torque values provided in Table 5-12 thru Table 5-17
are segregated based on the material configuration
of the connection. ‘ALUMINUM/BRASS FITTINGS OR
ALUMINUM/BRASS MATING COMPONENTS’ indi-
cate either the following material configurations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents 

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

7. Inspect to ensure the O-ring is not pinched and the
washer is seated flat on the counter bore of the port.
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Table 5-12. O-ring Boss (ORB) - Table 1 of 6

TYPE/FITTING IDENTIFICATION
HEX TYPE PLUGS & STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (85) (90) (94) 10 10 11 

3 3/8-24 0.37 9.52 (155) (163) (171) 18 18 19 

4  7/16-20 0.44 11.11 22 23 24 29 31 33

5 1/2-20 0.50 12.70 23 25 26 32 34 35

6 9/16-18 0.56 14.28 29 31 32 40 42 43

8 3/4-16 0.75 19.10 52 55 57 70 75 77

10 7/8-14 0.87 22.22 85 90 94 115 122 127

12 1 1/16-12 1.06 27.00 135 142 149 185 193 202

14 1 3/16-12 1.19 30.10 175 184 193 235 249 262

16 1 5/16-12 1.31 33.30 200 210 220 270 285 298

20 1 5/8-12 1.63 41.30 250 263 275 340 357 373

24 1 7/8-12 1.87 47.60 305 321 336 415 435 456

32 2 1/2-12 2.50 63.50 375 394 413 510 534 560

TYPE/FITTING IDENTIFICATION
HEX TYPE PLUGS & STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (55) (58) (61) 6 7 7

3 3/8-24 0.37 9.52 (101) (106) (111) 11 12 13

4  7/16-20 0.44 11.11 14 15 16 19 20 22

5 1/2-20 0.50 12.70 15 16 17 20 22 23

6 9/16-18 0.56 14.28 19 20 21 26 27 28

8 3/4-16 0.75 19.10 34 36 37 46 49 50

10 7/8-14 0.87 22.22 55 58 61 75 79 83

12 1 1/16-12 1.06 27.00 88 93 97 119 126 132

14 1 3/16-12 1.19 30.10 114 120 126 155 163 171

16 1 5/16-12 1.31 33.30 130 137 143 176 186 194

20 1 5/8-12 1.63 41.30 163 171 179 221 232 243

24 1 7/8-12 1.87 47.60 198 208 218 268 282 296

32 2 1/2-12 2.50 63.50 244 256 268 331 347 363

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Table 5-13. O-ring Boss (ORB) - Table 2 of 6

TYPE/FITTING IDENTIFICATION
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 -- -- -- -- -- --

3 3/8-24 0.37 9.52 -- -- -- -- -- --

4  7/16-20 0.44 11.11 26 27 28 35 37 38

5 1/2-20 0.50 12.70 30 32 33 40 43 45

6 9/16-18 0.56 14.28 35 37 39 46 50 53

8 3/4-16 0.75 19.10 60 63 66 80 85 89

10 7/8-14 0.87 22.22 100 105 110 135 142 149

12 1 1/16-12 1.06 27.00 135 142 149 185 193 202

14 1 3/16-12 1.19 30.10 175 184 193 235 249 262

16 1 5/16-12 1.31 33.30 200 210 220 270 285 298

20 1 5/8-12 1.63 41.30 250 263 275 340 357 373

24 1 7/8-12 1.87 47.60 305 321 336 415 435 456

32 2 1/2-12 2.50 63.50 375 394 413 510 534 560

TYPE/FITTING IDENTIFICATION
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 -- -- -- -- -- --

3 3/8-24 0.37 9.52 -- -- -- -- -- --

4  7/16-20 0.44 11.11 17 18 18 23 24 24

5 1/2-20 0.50 12.70 20 21 21 27 28 28

6 9/16-18 0.56 14.28 23 24 24 31 33 33

8 3/4-16 0.75 19.10 39 41 43 53 56 58

10 7/8-14 0.87 22.22 65 69 72 88 94 98

12 1 1/16-12 1.06 27.00 88 93 97 119 126 132

14 1 3/16-12 1.19 30.10 114 120 126 155 163 171

16 1 5/16-12 1.31 33.30 130 137 143 176 186 194

20 1 5/8-12 1.63 41.30 163 171 179 221 232 243

24 1 7/8-12 1.87 47.60 198 208 218 268 282 296

32 2 1/2-12 2.50 63.50 244 256 268 331 347 363

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Table 5-14. O-ring Boss (ORB) - Table 3 of 6

TYPE/FITTING IDENTIFICATION
ADJUSTABLE STUD END

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (60) (63) (66) 7 7 7 

3 3/8-24 0.37 9.52 (100) (105) (110) 11 12 12 

4  7/16-20 0.44 11.11 15 16 17 20 22 23

5 1/2-20 0.50 12.70 21 22 23 28 30 31

6 9/16-18 0.56 14.28 29 31 32 40 42 43

8 3/4-16 0.75 19.10 52 55 57 70 75 77

10 7/8-14 0.87 22.22 85 90 94 115 122 127

12 1 1/16-12 1.06 27.00 135 142 149 185 193 202

14 1 3/16-12 1.19 30.10 175 184 193 235 249 262

16 1 5/16-12 1.31 33.30 200 210 220 270 285 298

20 1 5/8-12 1.63 41.30 250 263 275 340 357 373

24 1 7/8-12 1.87 47.60 305 321 336 415 435 456

32 2 1/2-12 2.50 63.50 375 394 413 510 534 560

TYPE/FITTING IDENTIFICATION
ADJUSTABLE STUD END

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (39) (41) (43) 4 5 5

3 3/8-24 0.37 9.52 (65) (69) (72) 7 8 8

4  7/16-20 0.44 11.11 10 11 11 14 15 15

5 1/2-20 0.50 12.70 14 15 15 19 20 20

6 9/16-18 0.56 14.28 19 20 21 26 27 28

8 3/4-16 0.75 19.10 34 36 37 46 49 50

10 7/8-14 0.87 22.22 55 58 61 75 79 83

12 1 1/16-12 1.06 27.00 88 93 97 119 126 132

14 1 3/16-12 1.19 30.10 114 120 126 155 163 171

16 1 5/16-12 1.31 33.30 130 137 143 176 186 194

20 1 5/8-12 1.63 41.30 163 171 179 221 232 243

24 1 7/8-12 1.87 47.60 198 208 218 268 282 296

32 2 1/2-12 2.50 63.50 244 256 268 331 347 363

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Table 5-15. O-ring Boss (ORB) - Table 4 of 6

TYPE/FITTING IDENTIFICATION
ADJUSTABLE STUD END

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 -- -- -- -- -- --

3 3/8-24 0.37 9.52 -- -- -- -- -- --

4  7/16-20 0.44 11.11 15 16 17 20 22 23

5 1/2-20 0.50 12.70 30 32 33 40 43 45

6 9/16-18 0.56 14.28 35 37 39 46 50 53

8 3/4-16 0.75 19.10 60 63 66 80 85 89

10 7/8-14 0.87 22.22 100 105 110 135 142 149

12 1 1/16-12 1.06 27.00 135 142 149 185 193 202

14 1 3/16-12 1.19 30.10 175 184 193 235 249 262

16 1 5/16-12 1.31 33.30 200 210 220 270 285 298

20 1 5/8-12 1.63 41.30 250 263 275 340 357 373

24 1 7/8-12 1.87 47.60 305 321 336 415 435 456

32 2 1/2-12 2.50 63.50 375 394 413 510 534 560

TYPE/FITTING IDENTIFICATION
ADJUSTABLE STUD END

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 -- -- -- -- -- --

3 3/8-24 0.37 9.52 -- -- -- -- -- --

4  7/16-20 0.44 11.11 10 11 11 14 15 15

5 1/2-20 0.50 12.70 20 21 21 27 28 28

6 9/16-18 0.56 14.28 23 24 24 31 33 33

8 3/4-16 0.75 19.10 39 41 43 53 56 58

10 7/8-14 0.87 22.22 65 69 72 88 94 98

12 1 1/16-12 1.06 27.00 88 93 97 119 126 132

14 1 3/16-12 1.19 30.10 114 120 126 155 163 171

16 1 5/16-12 1.31 33.30 130 137 143 176 186 194

20 1 5/8-12 1.63 41.30 163 171 179 221 232 243

24 1 7/8-12 1.87 47.60 198 208 218 268 282 296

32 2 1/2-12 2.50 63.50 244 256 268 331 347 363

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Table 5-16. O-ring Boss (ORB) - Table 5 of 6

TYPE/FITTING IDENTIFICATION HOLLOW HEX PLUGS

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (30) (32) (33) 3 4 4 

3 3/8-24 0.37 9.52 (55) (58) (61) 6 7 7 

4  7/16-20 0.44 11.11 10 11 11 14 15 15

5 1/2-20 0.50 12.70 14 15 16 19 20 22

6 9/16-18 0.56 14.28 34 36 38 46 49 52

8 3/4-16 0.75 19.10 60 63 66 80 85 89

10 7/8-14 0.87 22.22 100 105 110 135 142 149

12 1 1/16-12 1.06 27.00 135 142 149 185 193 202

14 1 3/16-12 1.19 30.10 175 184 193 235 249 262

16 1 5/16-12 1.31 33.30 200 210 220 270 285 298

20 1 5/8-12 1.63 41.30 250 263 275 340 357 373

24 1 7/8-12 1.87 47.60 305 321 336 415 435 456

32 2 1/2-12 2.50 63.50 375 394 413 510 534 560

TYPE/FITTING IDENTIFICATION HOLLOW HEX PLUGS

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 (20) (21) (21) 2 2 2

3 3/8-24 0.37 9.52 (36) (38) (40) 4 4 5

4  7/16-20 0.44 11.11 6 7 7 8 9 9

5 1/2-20 0.50 12.70 9 10 10 12 14 14

6 9/16-18 0.56 14.28 22 24 25 30 33 34

8 3/4-16 0.75 19.10 39 41 43 53 56 58

10 7/8-14 0.87 22.22 65 69 72 88 94 98

12 1 1/16-12 1.06 27.00 88 93 97 119 126 132

14 1 3/16-12 1.19 30.10 114 120 126 155 163 171

16 1 5/16-12 1.31 33.30 130 137 143 176 186 194

20 1 5/8-12 1.63 41.30 163 171 179 221 232 243

24 1 7/8-12 1.87 47.60 198 208 218 268 282 296

32 2 1/2-12 2.50 63.50 244 256 268 331 347 363

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Table 5-17. O-ring Boss (ORB) - Table 6 of 6

TYPE/FITTING IDENTIFICATION
ZERO LEAK GOLD® 

HOLLOW HEX PLUGS

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 2 3 4 3 4 5 

3 3/8-24 0.37 9.52 3 4 5 4 5 7 

4  7/16-20 0.44 11.11 7 8 9 9 11 12

5 1/2-20 0.50 12.70 9 10 11 12 14 15

6 9/16-18 0.56 14.28 11 12 13 15 16 18

8 3/4-16 0.75 19.10 28 30 32 38 41 43

10 7/8-14 0.87 22.22 46 48 50 62 65 68

12 1 1/16-12 1.06 27.00 51 54 57 69 73 77

14 1 3/16-12 1.19 30.10

Fitting size greater than -12 not typically specified on 
JLG applications.  Consult specific service procedure if encountered.

16 1 5/16-12 1.31 33.30

20 1 5/8-12 1.63 41.30

24 1 7/8-12 1.87 47.60

32 2 1/2-12 2.50 63.50

TYPE/FITTING IDENTIFICATION
ZERO LEAK GOLD® 

HOLLOW HEX PLUGS

MATERIAL Dash Size
Thread Size ØA* Torque

(UNF) (in) (mm) Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

2 5/16-24 0.31 7.93 2 3 4 3 4 5

3 3/8-24 0.37 9.52 3 4 5 4 5 7

4  7/16-20 0.44 11.11 7 8 9 9 11 12

5 1/2-20 0.50 12.70 9 10 11 12 14 15

6 9/16-18 0.56 14.28 11 12 13 15 16 18

8 3/4-16 0.75 19.10 28 30 32 38 41 43

10 7/8-14 0.87 22.22 46 48 50 62 65 68

12 1 1/16-12 1.06 27.00 51 54 57 69 73 77

14 1 3/16-12 1.19 30.10

Fitting size greater than -12 not typically specified on 
JLG applications.  Consult specific service procedure if encountered.

16 1 5/16-12 1.31 33.30

20 1 5/8-12 1.63 41.30

24 1 7/8-12 1.87 47.60

32 2 1/2-12 2.50 63.50

* ØA Thread OD dimension for reference only.

**Removal Torque for Zero Leak Gold® Hollow Hex Plugs is significantly higher than install torque, typically 1.5-3.5X install torque.
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Assembly Instructions for Adjustable Port End 
Metric (MFF) Fittings

1. Inspect components to ensure that male and female
threads and surfaces are free of rust, splits, dirt, foreign
matter, or burrs.

2. If O-ring is not pre-installed, install proper size, taking
care not to damage it. See O-ring Installation (Replace-
ment) for instructions.

CARE TO BE TAKEN WHEN LUBRICATING O-RING. AVOID ADDING OIL TO
THE THREADED CONNECTION OF THE FITTING. THE LUBRICATION WOULD
CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. For Non-Adjustable Fittings and Plugs, thread the fitting
by hand until contact. 

5. For Adjustable fittings, refer to Adjustable Stud End
Assembly for proper assembly.   

6. Torque the fitting or nut to value listed in Table 5-18,
Table 5-19, Table 5-20, Table 5-21, Table 5-22, or Table 5-
23 while using the Double Wrench Method.   

a. The table headings identify the Metric port and the
type on the other side of the fitting. The torque will
be applied to the Metric port.

b. Torque values provided in Table 5-18, Table 5-19,
Table 5-20, Table 5-21, Table 5-22, and Table 5-23
are segregated based on the material configuration
of the connection. ‘ALUMINUM/BRASS FITTINGS OR
ALUMINUM/BRASS MATING COMPONENTS’ indi-
cate either the following material configurations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

7. Inspect to ensure the O-ring is not pinched and the
washer is seated flat on the counter bore of the port.
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Table 5-18. Metric Flat Face Port (MFF) - L Series - Table 1 of 3

TYPE/FITTING IDENTIFICATION
FORM A (SEALING WASHER) 

STUD ENDS
with 37° (JIC) or L series DIN (MBTL) opposite end

FORM B (CUTTING FACE) 
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 7 8 8 9 11 11 13 14 14 18 19 19

M12x1.5 8 15 16 17 20 22 23 22 23 24 30 31 33

M14x1.5 10 26 28 29 35 38 39 33 35 36 45 47 49

M16x1.5 12 33 35 36 45 47 49 48 51 53 65 69 72

M18x1.5 15 41 43 45 55 58 61 59 62 65 80 84 88

M22x1.5 18 48 51 53 65 69 72 103 108 113 140 146 153

M27x2 22 66 70 73 90 95 99 140 147 154 190 199 209

M33x2 28 111 117 122 150 159 165 251 264 276 340 358 374

M42x2 35 177 186 195 240 252 264 369 388 406 500 526 550

M48x2 42 214 225 235 290 305 319 465 489 512 630 663 694

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S M10x1 6 4 5 5 5 7 7 8 9 9 11 12 12

M12x1.5 8 10 11 11 14 15 15 14 15 16 19 20 22

M14x1.5 10 17 18 19 23 24 26 21 22 23 28 30 31

M16x1.5 12 21 22 23 28 30 31 31 33 34 42 45 46

M18x1.5 15 27 28 29 37 38 39 38 40 42 52 54 57

M22x1.5 18 31 33 34 42 45 46 67 70 73 91 95 99

M27x2 22 43 45 47 58 61 64 91 96 100 123 130 136

M33x2 28 72 76 79 98 103 107 163 171 179 221 232 243

M42x2 35 115 121 127 156 164 172 240 252 264 325 342 358

M48x2 42 139 146 153 188 198 207 302 318 332 409 431 450
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Table 5-19. Metric Flat Face Port (MFF) - L Series - Table 2 of 3

TYPE/FITTING IDENTIFICATION
FORM A (SEALING WASHER) 

STUD ENDS
with 37° (JIC) or L series DIN (MBTL) opposite end

FORM B (CUTTING FACE) 
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 13 14 14 18 19 19 13 14 15 18 19 20

M12x1.5 8 18 19 20 25 26 27 18 19 20 25 26 28

M14x1.5 10 33 35 36 45 47 49 30 31 32 40 42 44

M16x1.5 12 41 43 45 55 58 61 41 43 45 55 58 61

M18x1.5 15 52 55 57 70 75 77 52 54 57 70 74 77

M22x1.5 18 92 97 101 125 132 137 66 70 73 90 95 99

M27x2 22 133 140 146 180 190 198 133 139 146 180 189 198

M33x2 28 229 241 252 310 327 342 229 240 252 310 326 341

M42x2 35 332 349 365 450 473 495 332 348 365 450 473 495

M48x2 42 398 418 438 540 567 594 398 418 438 540 567 594

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S M10x1 6 8 9 9 11 12 12 8 9 9 11 12 12

M12x1.5 8 12 13 13 16 18 18 12 13 13 16 18 18

M14x1.5 10 21 22 23 28 30 31 19 20 21 26 27 29

M16x1.5 12 27 28 29 37 38 39 26 28 29 36 38 39

M18x1.5 15 34 36 37 46 49 50 34 35 37 46 48 50

M22x1.5 18 60 63 66 81 85 89 43 45 47 59 61 64

M27x2 22 86 91 95 117 123 129 86 91 95 117 123 129

M33x2 28 149 157 164 202 213 222 149 157 164 202 213 222

M42x2 35 216 227 237 293 308 321 216 227 237 293 308 321

M48x2 42 259 272 285 351 369 386 259 272 285 351 369 386
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Table 5-20. Metric Flat Face Port (MFF) - L Series - Table 3 of 3

TYPE/FITTING IDENTIFICATION
BANJO FITTINGS

with  L series DIN (MBTL) opposite end
HIGH PRESSURE BANJO FITTINGS

with  L series DIN (MBTL) opposite end
FORM E (EOLASTIC SEALING RING) 

HOLLOW HEX PLUGS

MATERIAL

Thread 
M Size

Connecting
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 13 14 14 18 19 19 13 14 14 18 19 19 9 10 10 12 14 14

M12x1.5 8 26 28 29 35 38 39 33 35 36 45 47 49 18 19 20 25 26 27

M14x1.5 10 37 39 41 50 53 56 41 43 45 55 58 61 26 28 29 35 38 39

M16x1.5 12 44 46 48 60 62 65 59 62 65 80 84 88 41 43 45 55 58 61

M18x1.5 15 59 62 65 80 84 88 74 78 81 100 106 110 48 51 53 65 69 72

M22x1.5 18 89 94 98 120 127 133 103 108 113 140 146 153 66 70 73 90 95 99

M27x2 22 96 101 106 130 137 144 236 248 260 320 336 353 100 105 110 135 142 149

M33x2 28 -- -- -- -- -- -- 266 280 293 360 380 397 166 175 183 225 237 248

M42x2 35 -- -- -- -- -- -- 398 418 438 540 567 594 266 280 293 360 380 397

M48x2 42 -- -- -- -- -- -- 516 542 568 700 735 770 266 280 293 360 380 397

MATERIAL

Thread 
M Size

Connecting
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 8 9 9 11 12 12 8 9 9 11 12 12 6 7 7 8 9 9

M12x1.5 8 17 18 19 23 24 26 21 22 23 28 30 31 12 13 13 16 18 18

M14x1.5 10 24 26 27 33 35 37 27 28 29 37 38 39 17 18 19 23 24 26

M16x1.5 12 29 30 31 39 41 42 38 40 42 52 54 57 27 28 29 37 38 39

M18x1.5 15 38 40 42 52 54 57 48 51 53 65 69 72 31 33 34 42 45 46

M22x1.5 18 58 61 64 79 83 87 67 70 73 91 95 99 43 45 47 58 61 64

M27x2 22 62 66 69 84 89 94 153 161 169 207 218 229 65 69 72 88 94 98

M33x2 28 -- -- -- -- -- -- 173 182 190 235 247 258 108 114 119 146 155 161

M42x2 35 -- -- -- -- -- -- 259 272 285 351 369 386 173 182 190 235 247 258

M48x2 42 -- -- -- -- -- -- 335 352 369 454 477 500 173 182 190 235 247 258
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Table 5-21. Metric Flat Face Port (MFF) - S Series - Table 1 of 3

TYPE/FITTING IDENTIFICATION
FORM A (SEALING WASHER) 

STUD ENDS
with (ORFS) or S series DIN (MBTS) opposite end

FORM B (CUTTING FACE) 
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M12x1.5 6 15 16 17 20 22 23 26 28 29 35 38 39

M14x1.5 8 26 28 29 35 38 39 41 43 45 55 58 61

M16x1.5 10 33 35 36 45 47 49 52 55 57 70 75 77

M18x1.5 12 41 43 45 55 58 61 81 85 89 110 115 121

M20x1.5 14 41 43 45 55 58 61 111 117 122 150 159 165

M22x1.5 16 48 51 53 65 69 72 125 132 138 170 179 187

M27x2 20 66 70 73 89 95 99 199 209 219 270 283 297

M33x2 25 111 117 122 150 159 165 302 317 332 410 430 450

M42x2 30 177 186 195 240 252 264 398 418 438 540 567 594

M48x2 38 214 225 235 290 305 319 516 542 568 700 735 770

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S M12x1.5 6 10 11 11 14 15 15 17 18 19 23 24 26

M14x1.5 8 17 18 19 23 24 26 27 28 29 37 38 39

M16x1.5 10 21 22 23 28 30 31 34 36 37 46 49 50

M18x1.5 12 27 28 29 37 38 39 53 56 58 72 76 79

M20x1.5 14 27 28 29 37 38 39 72 76 79 98 103 107

M22x1.5 16 31 33 34 42 45 46 81 86 90 110 117 122

M27x2 20 43 45 47 58 61 64 129 136 142 175 184 193

M33x2 25 72 76 79 98 103 107 196 206 216 266 279 293

M42x2 30 115 121 127 156 164 172 259 272 285 351 369 386

M48x2 38 139 146 153 188 198 207 335 352 369 454 477 500
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Table 5-22. Metric Flat Face Port (MFF) - S Series - Table 2 of 3

TYPE/FITTING IDENTIFICATION
FORM E (EOLASTIC SEALING RING) 
STUD ENDS AND HEX TYPE PLUGS

with (ORFS) or S series DIN (MBTS) opposite end

FORM G/H (O-RING W/ RETAINING RING) STUD ENDS & ADJUSTABLE 
STUD ENDS with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 26 28 29 35 38 39 26 28 29 35 38 39

M12x1.5 8 33 35 36 45 47 49 41 43 45 55 58 61

M14x1.5 10 52 55 57 70 75 77 52 55 57 70 75 77

M16x1.5 12 66 70 73 90 95 99 66 70 73 90 95 99

M18x1.5 15 92 97 101 125 132 137 92 97 101 125 132 137

M22x1.5 18 100 105 110 135 142 149 100 105 110 135 142 149

M27x2 22 133 140 146 180 190 198 133 140 146 180 190 198

M33x2 28 229 241 252 310 327 342 229 241 252 310 327 342

M42x2 35 332 349 365 450 473 495 332 349 365 450 473 495

M48x2 42 398 418 438 540 567 594 398 418 438 540 567 594

MATERIAL

Thread M 
Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S M10x1 6 17 18 19 23 24 26 17 18 19 23 24 26

M12x1.5 8 21 23 23 29 31 32 27 28 29 37 38 39

M14x1.5 10 34 36 37 46 49 50 34 36 37 46 49 50

M16x1.5 12 43 45 47 58 61 64 43 45 47 58 61 64

M18x1.5 15 60 63 66 81 85 89 60 63 66 81 85 89

M22x1.5 18 65 69 72 88 94 98 65 69 72 88 94 98

M27x2 22 86 91 95 117 123 129 86 91 95 117 123 129

M33x2 28 149 157 164 202 213 222 149 157 164 202 213 222

M42x2 35 216 227 237 293 308 321 216 227 237 293 308 321

M48x2 42 259 272 285 351 369 386 259 272 285 351 369 386
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Table 5-23. Metric Flat Face Port (MFF) - L Series - Table 3 of 3

TYPE/FITTING IDENTIFICATION
BANJO FITTINGS

with  S series DIN (MBTS) opposite end
HIGH PRESSURE BANJO FITTINGS

with  S series DIN (MBTS) opposite end
FORM E (EOLASTIC SEALING RING) 

HOLLOW HEX PLUGS

MATERIAL

Thread 
M Size

Connecting
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
  U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 26 28 29 35 38 39 33 35 36 45 47 49 -- -- -- -- -- --

M12x1.5 8 37 39 41 50 53 56 41 43 45 55 58 61 -- -- -- -- -- --

M14x1.5 10 44 46 48 60 62 65 59 62 65 80 84 88 -- -- -- -- -- --

M16x1.5 12 59 62 65 80 84 88 74 78 81 100 106 110 -- -- -- -- -- --

M18x1.5 15 81 85 89 110 115 121 92 97 101 125 132 137 59 62 65 80 84 88

M22x1.5 18 89 94 98 120 127 133 100 105 110 135 142 149 -- -- -- -- -- --

M27x2 22 100 105 110 135 142 149 236 248 260 320 336 353 -- -- -- -- -- --

M33x2 28 -- -- -- -- -- -- 266 280 293 360 380 397 -- -- -- -- -- --

M42x2 35 -- -- -- -- -- -- 398 418 438 540 567 594 -- -- -- -- -- --

M48x2 42 -- -- -- -- -- -- 516 542 568 700 735 770 -- -- -- -- -- --

MATERIAL

Thread 
M Size

Connecting
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

M10x1 6 17 18 19 23 24 26 21 22 23 28 30 31 -- -- -- -- -- --

M12x1.5 8 24 26 27 33 35 37 27 28 29 37 38 39 -- -- -- -- -- --

M14x1.5 10 29 30 31 39 41 42 38 40 42 52 54 57 -- -- -- -- -- --

M16x1.5 12 38 40 42 52 54 57 48 51 53 65 69 72 -- -- -- -- -- --

M18x1.5 15 53 56 58 72 76 79 60 63 66 81 85 89 38 40 42 52 54 57

M22x1.5 18 58 61 64 79 83 87 65 69 72 88 94 98 -- -- -- -- -- --

M27x2 22 65 69 72 88 94 98 153 161 169 207 218 229 -- -- -- -- -- --

M33x2 28 -- -- -- -- -- -- 173 182 190 235 247 258 -- -- -- -- -- --

M42x2 35 -- -- -- -- -- -- 259 272 285 351 369 386 -- -- -- -- -- --

M48x2 42 -- -- -- -- -- -- 335 352 369 454 477 500 -- -- -- -- -- --
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Assembly Instructions for Metric ISO 6149 (MPP) 
Port Assembly Stud Ends

1. Inspect components to ensure that male and female
threads and surfaces are free of rust, splits, dirt, foreign
matter, or burrs.

2. If O-ring is not preinstalled, install proper size, taking
care not to damage it. See O-ring Installation (Replace-
ment) for instructions.

CARE TO BE TAKEN WHEN LUBRICATING O-RING. AVOID ADDING OIL TO
THE THREADED CONNECTION OF THE FITTING. THE LUBRICATION WOULD
CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. For Non-Adjustable Fittings and Plugs, thread the fitting
by hand until contact. 

5. For Adjustable fittings, refer to Adjustable Stud End
Assembly for proper assembly.   

6. Torque the fitting or nut to value listed in Table 5-24
while using the Double Wrench Method.   

a. The table headings identify the Metric port and the
type on the other side of the fitting. The torque will
be applied to the Metric port.

b. Torque values provided in Table 5-24 are segregated
based on the material configuration of the connec-
tion. ‘ALUMINUM/BRASS FITTINGS OR ALUMINUM/
BRASS MATING COMPONENTS’ indicate either the
following material configurations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

7. Inspect to ensure the O-ring is not pinched and the
washer is seated flat on the counter bore of the port.
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Table 5-24. Metric Pipe Parallel O-Ring Boss (MPP)

TYPE/FITTING IDENTIFICATION
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

M
AT

ER
IA

L Thread 
M Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 

UN
-L

UB
RI

CA
TE

D 
TH

RE
AD

S

M8 x 1 4 6 7 7 8 9 9 8 9 9 10 12 12

M10 x 1 6 11 12 12 15 16 16 15 16 17 20 22 23

M12 x 1.5 8 18 19 20 25 26 27 26 28 29 35 38 39

M14 x 1.5 10 26 28 29 35 38 39 33 35 36 45 47 49

M16 x 1.5 12 30 32 33 40 43 45 41 43 45 55 58 61

M18 x 1.5 15 33 35 36 45 47 49 52 55 57 70 75 77

M20 x 1.5 -- -- -- -- -- -- -- 59 62 65 80 84 88

M22 x 1.5 18 44 46 48 60 62 65 74 78 81 100 106 110

M27 x 2 22 74 78 81 100 106 110 125 132 138 170 179 187

M30 x 2 -- 95 100 105 130 136 142 175 184 193 237 249 262

M33 x 2 25 120 126 132 160 171 179 230 242 253 310 328 343

M38 x 2 -- 135 142 149 183 193 202 235 247 259 319 335 351

M42 x 2 30 155 163 171 210 221 232 245 258 270 330 350 366

M48 x 2 38 190 200 209 260 271 283 310 326 341 420 442 462

M60 x 2 50 230 242 253 315 328 343 370 389 407 500 527 552

Note: Metric O-ring 
only style (ISO 6149) 
requires o-ring 
chamfer in the port, 
similar to ISO 11926 
(SAE ORB), but is not 
interchangeable.  

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS

5-40 3121735

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 M
AT

IN
G 

CO
M

PO
NE

NT
S;

 U
N-

LU
BR

IC
AT

ED
 TH

RE
AD

S

M8 x 1 4 4 5 5 5 7 7 5 6 6 7 8 8

M10 x 1 6 7 8 8 9 11 11 10 11 11 14 15 15

M12 x 1.5 8 12 13 13 16 18 18 17 18 19 23 24 26

M14 x 1.5 10 17 18 19 23 24 26 21 22 23 28 30 31

M16 x 1.5 12 20 21 21 27 28 28 27 28 29 37 38 39

M18 x 1.5 15 21 22 23 28 30 31 34 36 37 46 49 50

M20 x 1.5 -- -- -- -- -- -- -- 30 40 42 41 54 57

M22 x 1.5 18 29 30 31 39 41 42 48 51 53 65 69 72

M27 x 2 22 48 51 53 65 69 72 81 86 90 110 117 122

M30 x 2 -- 62 65 68 84 88 92 114 120 125 155 163 169

M33 x 2 25 78 82 86 106 111 117 150 157 164 203 213 222

M38 x 2 -- 88 93 97 119 126 132 153 161 168 207 218 228

M42 x 2 30 101 106 111 137 144 150 159 168 176 216 228 239

M48 x 2 38 124 130 136 168 176 184 202 212 222 274 287 301

M60 x 2 50 150 157 164 203 213 222 241 253 265 327 343 359

Table 5-24. Metric Pipe Parallel O-Ring Boss (MPP)

TYPE/FITTING IDENTIFICATION
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

M
AT

ER
IA

L Thread 
M Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

Note: Metric O-ring 
only style (ISO 6149) 
requires o-ring 
chamfer in the port, 
similar to ISO 11926 
(SAE ORB), but is not 
interchangeable.  
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Assembly instructions for Adjustable Port End 
(BSPP) Fittings

1. Inspect components to ensure that male and female
threads and surfaces are free of rust, splits, dirt, foreign
matter, or burrs.

2. If O-ring is not preinstalled, install proper size, taking
care not to damage it. See O-ring Installation (Replace-
ment) for instructions.

CARE TO BE TAKEN WHEN LUBRICATING O-RING. AVOID ADDING OIL TO
THE THREADED CONNECTION OF THE FITTING. THE LUBRICATION WOULD
CAUSE INCREASED CLAMPING FORCE AND CAUSE FITTING DAMAGE.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. For Non-Adjustable Fittings and Plugs, thread the fitting
by hand until contact. 

5. For Adjustable fittings, refer to Adjustable Stud End
Assembly for proper assembly.   

6. Torque the fitting or nut to value listed in Table 5-25,
Table 5-26, Table 5-27, Table 5-28, Table 5-29, or Table 5-
30 while using the Double Wrench Method.   

a. The table headings identify the BSPP port and the
type on the other side of the fitting. The torque will
be applied to the BSPP port.

b. Torque values provided in Table 5-25, Table 5-26,
Table 5-27, Table 5-28, Table 5-29, and Table 5-30 are
segregated based on the material configuration of
the connection. ‘ALUMINUM/BRASS FITTINGS OR
ALUMINUM/BRASS MATING COMPONENTS’ indi-
cate either the following material configurations:

• STEEL fittings with ALUMINUM or BRASS mating compo-
nents 

• ALUMINUM or BRASS fittings with STEEL mating compo-
nents

• ALUMINUM or BRASS fittings with ALUMINUM or BRASS
mating components.

7. Inspect to ensure the O-ring is not pinched and the
washer is seated flat on the counter bore of the port.
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Table 5-25. British Standard Parallel Pipe Port (BSPP) - L Series - Table 1 of 3

TYPE/FITTING IDENTIFICATION
FORM A**(SEALING WASHER) 

STUD ENDS
with 37° (JIC) or L series DIN (MBTL) opposite end

FORM B** (CUTTING FACE) 
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/8A 6 7 8 8 9 11 11 13 14 14 18 19 19

G 1/4A 8 26 28 29 35 38 39 26 28 29 35 38 39

G 1/4A 10 26 28 29 35 38 39 26 28 29 35 38 39

G 3/8A 12 33 35 36 45 47 49 52 55 57 70 75 77

G 1/2A 15 48 51 53 65 69 72 103 108 113 140 146 153

G 1/2A 18 48 51 53 65 69 72 74 78 81 100 106 110

G 3/4A 22 66 70 73 90 95 99 133 140 146 180 190 198

G 1A 28 111 117 122 150 159 165 243 255 267 330 346 362

G 1-1/4A 35 177 186 195 240 252 264 398 418 438 540 567 594

G 1-1/2A 42 214 225 235 290 305 319 465 489 512 630 663 694

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/8A 6 4 5 5 5 7 7 8 9 9 11 12 12

G 1/4A 8 17 18 19 23 24 26 17 18 19 23 24 26

G 1/4A 10 17 18 19 23 24 26 17 18 19 23 24 26

G 3/8A 12 21 22 23 28 30 31 34 36 37 46 49 50

G 1/2A 15 31 33 34 42 45 46 67 70 73 91 95 99

G 1/2A 18 31 33 34 42 45 46 48 51 53 65 69 72

G 3/4A 22 42 45 47 57 61 64 86 91 95 117 123 129

G 1A 28 72 76 79 98 103 107 158 166 174 214 225 236

G 1-1/4A 35 115 121 127 156 164 172 259 272 285 351 369 386

G 1-1/2A 42 139 146 153 188 198 207 302 318 333 409 431 451

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings
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Table 5-26. British Standard Parallel Pipe Port (BSPP) - L Series - Table 2 of 3

TYPE/FITTING IDENTIFICATION
FORM E* (EOLASTIC SEALING RING) 

STUD ENDS
with 37° (JIC) or L series DIN (MBTL) opposite end

FORM G/H*** (O-RING W/ RETAINING RING) STUD ENDS & ADJUSTABLE 
STUD ENDS

with 37° (JIC) or L series DIN (MBTL) opposite end

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/8A 6 13 14 14 18 19 19 13 14 14 18 19 19

G 1/4A 8 26 28 29 35 38 39 26 28 29 35 38 39

G 1/4A 10 26 28 29 35 38 39 26 28 29 35 38 39

G 3/8A 12 52 55 57 70 75 77 52 55 57 70 75 77

G 1/2A 15 66 70 73 90 95 99 66 70 73 90 95 99

G 1/2A 18 66 70 73 90 95 99 66 70 73 90 95 99

G 3/4A 22 133 140 146 180 190 198 133 140 146 180 190 198

G 1A 28 229 241 252 310 327 342 229 241 252 310 327 342

G 1-1/4A 35 332 349 365 450 473 495 332 349 365 450 473 495

G 1-1/2A 42 398 418 438 540 567 594 398 418 438 540 567 594

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/8A 6 8 9 9 11 12 12 8 9 9 11 12 12

G 1/4A 8 17 18 19 23 24 26 17 18 19 23 24 26

G 1/4A 10 17 18 19 23 24 26 17 18 19 23 24 26

G 3/8A 12 34 36 37 46 49 50 34 36 37 46 49 50

G 1/2A 15 43 45 47 58 61 64 43 45 47 58 61 64

G 1/2A 18 43 45 47 58 61 64 43 45 47 58 61 64

G 3/4A 22 86 91 95 117 123 129 86 91 95 117 123 129

G 1A 28 149 157 164 202 213 222 149 157 164 202 213 222

G 1-1/4A 35 216 227 237 293 308 321 216 227 237 293 308 321

G 1-1/2A 42 259 272 285 351 369 386 259 272 285 351 369 386

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings
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Table 5-27. British Standard Parallel Pipe Port (BSPP) - L Series - Table 3 of 3

TYPE/FITTING IDENTIFICATION
BANJO FITTINGS

with  L series DIN (MBTL) opposite end
HIGH PRESSURE BANJO FITTINGS

with  L series DIN (MBTL) opposite end
FORM E (EOLASTIC SEALING RING) 

HOLLOW HEX PLUGS

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/8A 6 13 14 14 18 19 19 13 14 14 18 19 19 10 11 11 13 15 15

G 1/4A 8 30 32 33 40 43 45 33 35 36 45 47 49 22 23 24 30 31 33

G 1/4A 10 30 32 33 40 43 45 33 35 36 45 47 49 22 23 24 30 31 33

G 3/8A 12 48 51 53 65 69 72 52 55 57 70 75 77 44 46 48 60 62 65

G 1/2A 15 66 70 73 90 95 99 89 94 98 120 127 133 59 62 65 80 84 88

G 1/2A 18 66 70 73 90 95 99 89 94 98 120 127 133 59 62 65 80 84 88

G 3/4A 22 92 97 101 125 132 137 170 179 187 230 243 254 103 108 113 140 146 153

G 1A 28 -- -- -- -- -- -- 236 248 260 320 336 353 148 156 163 200 212 221

G 1-1/4A 35 -- -- -- -- -- -- 398 418 438 540 567 594 295 313.5 332 400 425 450

G 1-1/2A 42 -- -- -- -- -- -- 516 542 568 700 735 770 332 349 365 450 473 495

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/8A 6 8 9 9 11 12 12 8 9 9 11 12 12 6 7 7 8 9 9

G 1/4A 8 20 21 21 27 28 28 21 22 23 28 30 31 14 15 16 19 20 22

G 1/4A 10 20 21 21 27 28 28 21 22 23 28 30 31 14 15 16 19 20 22

G 3/8A 12 31 33 34 42 45 46 34 36 37 46 49 50 29 30 31 39 41 42

G 1/2A 15 43 45 47 58 61 64 58 61 64 79 83 87 38 40 42 52 54 57

G 1/2A 18 43 45 47 58 61 64 58 61 64 79 83 87 38 40 42 52 54 57

G 3/4A 22 60 63 66 81 85 89 111 117 122 150 159 165 67 70 73 91 95 99

G 1A 28 -- -- -- -- -- -- 153 161 169 207 218 229 96 101 106 130 137 144

G 1-1/4A 35 -- -- -- -- -- -- 259 272 285 351 369 386 216 227 237 293 308 321

G 1-1/2A 42 -- -- -- -- -- -- 335 352 369 454 477 500 216 227 237 293 308 321

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings
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Table 5-28. British Standard Parallel Pipe Port (BSPP) - S Series - Table 1 of 3

TYPE/FITTING IDENTIFICATION
FORM A** (SEALING WASHER) 

STUD ENDS
with (ORFS) or S series DIN (MBTS) opposite end

FORM B** (CUTTING FACE) 
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/4A 6 26 28 29 35 38 39 41 43 45 55 58 61

G 1/4A 8 26 28 29 35 38 39 41 43 45 55 58 61

G 3/8A 10 33 35 36 45 47 49 66 70 73 90 95 99

G 3/8A 12 33 35 36 45 47 49 66 70 73 90 95 99

G 1/2A 14 48 51 53 65 69 72 111 117 122 150 159 165

G 1/2A 16 48 51 53 65 69 72 96 101 106 130 137 144

G 3/4A 20 66 70 73 90 95 99 199 209 219 270 283 297

G 1A 25 111 117 122 150 159 165 251 264 276 340 358 374

G 1-1/4A 30 177 186 195 240 252 264 398 418 438 540 567 594

G 1-1/2A 38 214 225 235 290 305 319 516 542 568 700 735 770

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/4A 6 17 18 19 23 24 26 27 28 29 37 38 39

G 1/4A 8 17 18 19 23 24 26 27 28 29 37 38 39

G 3/8A 10 21 22 23 28 30 31 43 45 47 58 61 64

G 3/8A 12 21 22 23 28 30 31 43 45 47 58 61 64

G 1/2A 14 31 33 34 42 45 46 72 76 79 98 103 107

G 1/2A 16 31 33 34 42 45 46 62 66 69 84 89 94

G 3/4A 20 43 45 47 58 61 64 129 136 142 175 184 193

G 1A 25 72 76 79 98 103 107 163 171 179 221 232 243

G 1-1/4A 30 115 121 127 156 164 172 259 272 285 351 369 386

G 1-1/2A 38 139 146 153 188 198 207 335 352 369 454 477 500

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings

Bonded Washer
Seal

Bonded Washer
(e.g. Dowty) Seal

Bonded
Washer
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Table 5-29. British Standard Parallel Pipe Port (BSPP) - S Series - Table 2 of 3

TYPE/FITTING IDENTIFICATION
FORM E* (EOLASTIC SEALING RING) 
STUD ENDS AND HEX TYPE PLUGS

with (ORFS) or S series DIN (MBTS) opposite end

FORM G/H*** (O-RING W/ RETAINING RING) STUD ENDS & ADJUSTABLE 
STUD ENDS

with (ORFS) or S series DIN (MBTS) opposite end

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/4A 6 41 43 45 55 58 61 26 28 29 35 38 39

G 1/4A 8 41 43 45 55 58 61 26 28 29 35 38 39

G 3/8A 10 59 62 65 80 84 88 52 55 57 70 75 77

G 3/8A 12 59 62 65 80 84 88 52 55 57 70 75 77

G 1/2A 14 85 90 94 115 122 127 66 70 73 90 95 99

G 1/2A 16 85 90 94 115 122 127 66 70 73 90 95 99

G 3/4A 20 133 140 146 180 190 198 133 140 146 180 190 198

G 1A 25 229 241 252 310 327 342 229 241 252 310 327 342

G 1-1/4A 30 332 349 365 450 473 495 332 349 365 450 473 495

G 1-1/2A 38 398 418 438 540 567 594 398 418 438 540 567 594

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/4A 6 27 28 29 37 38 39 17 18 19 23 24 26

G 1/4A 8 27 28 29 37 38 39 17 18 19 23 24 26

G 3/8A 10 38 40 42 52 54 57 34 36 37 46 49 50

G 3/8A 12 38 40 42 52 54 57 34 36 37 46 49 50

G 1/2A 14 55 58 61 75 79 83 43 45 47 58 61 64

G 1/2A 16 55 58 61 75 79 83 43 45 47 58 61 64

G 3/4A 20 86 91 95 117 123 129 86 91 95 117 123 129

G 1A 25 149 157 164 202 213 222 149 157 164 202 213 222

G 1-1/4A 30 216 227 237 293 308 321 216 227 237 293 308 321

G 1-1/2A 38 259 272 285 351 369 386 259 272 285 351 369 386

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings
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Table 5-30. British Standard Parallel Pipe Port (BSPP) - S Series - Table 3 of 3

TYPE/FITTING IDENTIFICATION
BANJO FITTINGS

with  S series DIN (MBTS) opposite end
HIGH PRESSURE BANJO FITTINGS

with  S series DIN (MBTS) opposite end
JIS/BSPP O-RING ONLY

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

ST
EE

L F
IT

TI
NG

S W
IT

H 
 ST

EE
L M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S

G 1/4A 6 30 32 33 40 43 45 33 35 36 45 47 49

Fitting type not typically specified on 
JLG applications.  Refer to the specific 

procedure in this Service Manual.

G 1/4A 8 30 32 33 40 43 45 33 35 36 45 47 49

G 3/8A 10 48 51 53 65 69 72 52 55 57 70 75 77

G 3/8A 12 48 51 53 65 69 72 52 55 57 70 75 77

G 1/2A 14 66 70 73 90 95 99 89 94 98 120 127 133

G 1/2A 16 66 70 73 90 95 99 89 94 98 120 127 133

G 3/4A 20 92 97 101 125 132 137 170 179 187 230 243 254

G 1A 25 -- -- -- -- -- -- 236 248 260 320 336 353

G 1-1/4A 30 -- -- -- -- -- -- 398 418 438 540 567 594

G 1-1/2A 38 -- -- -- -- -- -- 516 542 568 700 735 770

MATERIAL

BSPP 
Thread G 

Size

Connecting 
Tube O.D.

Torque Torque Torque

[Ft-Lb] [N-m] [Ft-Lb] [N-m] [Ft-Lb] [N-m]

(metric) (mm) Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max Min Nom Max

AL
UM

IN
UM

/B
RA

SS
 FI

TT
IN

GS
  O

R 
AL

UM
IN

UM
/B

RA
SS

 
M

AT
IN

G 
CO

M
PO

NE
NT

S;
 U

N-
LU

BR
IC

AT
ED

 TH
RE

AD
S G 1/4A 6 20 21 21 27 28 28 22 22 23 30 30 31

Fitting type not typically specified on 
JLG applications.  Refer to the specific 

procedure in this Service Manual.

G 1/4A 8 20 21 21 27 28 28 22 22 23 30 30 31

G 3/8A 10 31 33 34 42 45 46 34 36 37 46 49 50

G 3/8A 12 31 33 34 42 45 46 34 36 37 46 49 50

G 1/2A 14 43 45 47 58 61 64 58 61 64 79 83 87

G 1/2A 16 43 45 47 58 61 64 58 61 64 79 83 87

G 3/4A 20 60 63 66 81 85 89 111 117 122 150 159 165

G 1A 25 -- -- -- -- -- -- 153 161 169 207 218 229

G 1-1/4A 30 -- -- -- -- -- -- 259 272 285 351 369 386

G 1-1/2A 38 -- -- -- -- -- -- 335 352 368 454 477 499

* Typical for JLG Straight Male Stud Fittings

** Non typical for JLG Straight Male Stud Fittings, reference only.

*** Typical for JLG Adjustable Fittings

Note: BSPP O-ring only 
style (ISO 228-1) requires 
o-ring chamfer in the 
port, similar to ISO 
11926 (SAE ORB), but is 
not interchangeable.  
Not typically used on 
JLG machines.
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Assembly Instructions for Flange Connections:  
(FL61 and FL62)

1. Make sure sealing surfaces are free of rust, splits,
scratches, dirt, foreign matter, or burrs.

2. See Figure  for O-ring installation instructions.

3. Pre-lubricate the O-ring with Hydraulic Oil. 

4. Position flange and clamp halves.

5. Place lock washers on bolt and bolt through clamp
halves.

6. Tighten all bolts by hand.

7. Torque bolts in diagonal sequence in two or more incre-
ments to the torque listed on Table Table 5-31and Table
5-32.
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Table 5-31. Flange Code (FL61 & FL62) -Inch Fasteners

TYPE/FITTING IDENTIFICATION
STEEL 4-BOLT FLANGE SAE J518 

(INCH FASTENERS)

TYPE

Inch 
Flange 

SAE Dash 
Size

Flange Size A*
Bolt 

Thread 
Size

Fastener Torque for Flanges Equipped with 
GRADE 5 Screws

Fastener Torque for Flanges Equipped with 
GRADE 8 Screws

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(in) (mm) (in) (mm) (UNF) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

CO
DE

 61
 SP

LI
T F

LA
NG

E  
 (F

L6
1)

8 0.50 13 1.50 38.10 5/16-18 18 19 19 24 25 26 24 25 26 32 34 35

12 0.75 19 1.88 47.75 3/8-16 32 33 35 43 45 47 44 46 49 60 63 66

16 1.00 25 2.06 52.32 3/8-16 32 33 35 43 45 47 44 46 49 60 63 66

20 1.25 32 2.31 58.67 7/16-14 52 54 57 70 74 77 68 71 75 92 97 101

24 1.50 38 2.75 69.85 1/2-13 77 81 85 105 110 116 111 116 122 150 158 165

32 2.00 51 3.06 77.72 1/2-13 77 81 85 105 110 116 111 116 122 150 158 165

40 2.50 64 3.50 88.90 1/2-13 77 81 85 105 110 116 111 116 122 150 158 165

48 3.00 76 4.19 106.43 5/8-11 155 163 170 210 221 231 218 228 239 295 310 325

56 3.50 89 4.75 120.65 5/8-11 155 163 170 210 221 231 218 228 239 295 310 325

64 4.00 102 5.13 130.30 5/8-11 155 163 170 210 221 231 218 228 239 295 310 325

80 5.00 127 6.00 152.40 5/8-11 155 163 170 210 221 231 218 228 239 295 310 325

TYPE

Inch 
Flange 

SAE Dash 
Size

Flange Size A*
Bolt 

Thread 
Size

Fastener Torque for Flanges Equipped with 
GRADE 5 Screws

Fastener Torque for Flanges Equipped with 
GRADE 8 Screws

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(in) (mm) (in) (mm) (UNF) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

CO
DE

 62
 SP

LI
T F

LA
NG

E  
 (F

L6
2) 8 0.50 13 1.59 40.39 5/16-18 -- -- -- -- -- -- 24 25 26 32 34 35

12 0.75 19 2.00 50.80 3/8-16 -- -- -- -- -- -- 44 46 49 60 63 66

16 1.00 25 2.25 57.15 7/16-14 -- -- -- -- -- -- 68 71 75 92 97 101

20 1.25 32 2.62 66.55 1/2-13 -- -- -- -- -- -- 111 116 122 150 158 165

20 1.25 32 2.62 66.55 -- -- -- -- -- -- -- -- -- -- -- -- --

24 1.50 38 3.12 79.25 5/8-11 -- -- -- -- -- -- 218 228 239 295 310 325

32 2.00 51 3.81 96.77 3/4-10 -- -- -- -- -- -- 332 348 365 450 473 495

* A dimension for reference only.
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Table 5-32. Flange Code (FL61 & FL62) - Metric Fasteners

TYPE/FITTING IDENTIFICATION
STEEL 4-BOLT FLANGE SAE J518 

(INCH FASTENERS)

TYPE

Inch 
Flange 

SAE Dash 
Size

Flange Size A*
Bolt 

Thread 
Size

Fastener Torque for Flanges Equipped with 
CLASS 8.8 Screws

Fastener Torque for Flanges Equipped with 
CLASS 10.9 Screws

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(in) (mm) (in) (mm) (Metric) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

CO
DE

 61
 SP

LI
T F

LA
NG

E  
 (F

L6
1)

8 0.50 13 1.50 38.10 (Metric) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

12 0.75 19 1.88 47.75 M8 x 1.25 18 19 19 24 25 26 18 19 19 24 25 26

16 1.00 25 2.06 52.32 M10 x 1.5 37 39 41 50 53 55 37 39 41 50 53 55

20 1.25 32 2.31 58.67 M10 x 1.5 37 39 41 50 53 55 37 39 41 50 53 55

24 1.50 38 2.75 69.85 M10 x 1.5 37 39 41 50 53 55 37 39 41 50 53 55

32 2.00 51 3.06 77.72 M12 x 1.75 68 71 75 92 97 101 68 71 75 92 97 101

40 2.50 64 3.50 88.90 M12 x 1.75 68 71 75 92 97 101 68 71 75 92 97 101

48 3.00 76 4.19 106.43 M12 x 1.75 68 71 75 92 97 101 68 71 75 92 97 101

56 3.50 89 4.75 120.65 M16 x 2 155 163 170 210 221 231 155 163 170 210 221 231

64 4.00 102 5.13 130.30 M16 x 2 155 163 170 210 221 231 155 163 170 210 221 231

80 5.00 127 6.00 152.40 M16 x 2 155 163 170 210 221 231 155 163 170 210 221 231

TYPE

Inch 
Flange 

SAE Dash 
Size

Flange Size A*
Bolt 

Thread 
Size

Fastener Torque for Flanges Equipped with 
CLASS 8.8 Screws

Fastener Torque for Flanges Equipped with 
CLASS 10.9 Screws

[Ft-Lb] [N-m] [Ft-Lb] [N-m]

(in) (mm) (in) (mm) (Metric) Min Nom Max Min Nom Max Min Nom Max Min Nom Max

CO
DE

 62
 SP

LI
T F

LA
NG

E  
 (F

L6
2) 8 0.50 13 1.59 40.39 M8 x 1.25 -- -- -- -- -- -- 24 25 26 32 34 35

12 0.75 19 2.00 50.80 M10 x 1.5 -- -- -- -- -- -- 52 54 57 70 74 77

16 1.00 25 2.25 57.15 M12 x 1.75 -- -- -- -- -- -- 96 101 105 130 137 143

20 1.25 32 2.62 66.55 M12 x 1.75 -- -- -- -- -- -- 96 101 105 130 137 143

20 1.25 32 2.62 66.55 M14 x 2 -- -- -- -- -- -- 133 139 146 180 189 198

24 1.50 38 3.12 79.25 M16 x 2 -- -- -- -- -- -- 218 228 239 295 310 325

32 2.00 51 3.81 96.77 M20 x 2.5 -- -- -- -- -- -- 406 426 446 550 578 605

* A dimension for reference only.
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Double Wrench Method
To prevent undesired hose or connector rotation, two
wrenches must be used; one torque wrench and one back- up
wrench. If two wrenches are not used, inadvertent component
rotation may occur which absorbs torque and causes
improper joint load and leads to leaks. For hose connections,

the ‘layline’ printed on the hose is a good indicator of proper
hose installation. A twisted lay-line usually indicates the hose
is twisted. See Figure 5-12. for double wrench method require-
ments.

Figure 5-12.  Double Wrench Method

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 5 - BASIC HYDRAULIC INFORMATION & HYDRAULIC SCHEMATICS

5-54 3121735

FFWR and TFFT Methods

FFWR (FLATS FROM WRENCH RESISTANCE METHOD)

1. Tighten the swivel nut to the mating fitting until no lat-
eral movement of the swivel nut can be detected; finger
tight condition.

2. Mark a dot on one of the swivel hex nut flats and
another dot in line on the connecting tube adapter.  See
Figure B.1.  

3. Use the double wrench method per Appendix A, turn
the swivel nut to tighten as shown in Figure B.1.  The nut
is to be rotated clockwise the number of hex flats as
defined by the applicable Table in Section 5.0. 

4. After the connection has been properly tightened, mark
a straight line across the connecting parts, not covering
the dots, to indicate the connection has been properly
tightened.   See Figure 5-13.

TFFT (TURNS FROM FINGER TIGHT METHOD)

1. Tighten the swivel nut to the mating fitting until no lat-
eral movement of the swivel nut can be detected; finger
tight condition.

2. Mark a dot on one of the swivel hex nut flats and
another dot in line on the connecting tube adapter. 

3. Use the double wrench method per Appendix A, turn
the swivel nut to tighten.  The nut is to be rotated clock-
wise the number of turns as defined by the applicable
Table in Section 5.0. 

4. After the connection has been properly tightened, mark
a straight line across the connecting parts, not covering
the dots, to indicate the connection has been properly
tightened.   

Adjustable Stud End Assembly
For Adjustable Stud End Connections; the following assembly
steps are to be performed:  

1. Lubricate the o-ring with a light coat of hydraulic oil.

2. Position #1 – The o-ring should be located in the groove
adjacent to the face of the back-up washer.  The washer
and o-ring should be positioned at the extreme top end
of the groove as shown.

3. Position #2 – Position the locknut to just touch the back-
up washer as shown.  The locknut in this position will
eliminate potential back up washer damage during the
next step.

4. Position #3 – Install the connector into the straight
thread box port until the metal back-up washer contacts
the face of the port as shown.

5. Position #4 – Adjust the connector to the proper posi-
tion by turning out (counterclockwise) up to a maxi-
mum of one turn as shown to provide proper alignment
with the mating connector, tube assembly, or hose
assembly.

6. Position #5 – Using two wrenches, use the backup
wrench to hold the connector in the desired position
and then use the torque wrench to tighten the locknut
to the appropriate torque.

7.  Visually inspect, where possible, the joint to ensure the
o-ring is not pinched or bulging out from under the
washer and that the backup washer is properly seated
flat against the face of the port.

Figure 5-13.  FFWR Method
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O-ring Installation (Replacement)

Care must be taken when installing O-rings over threads dur-
ing replacement or installation. O-rings could become nicked
or torn. A damaged O-ring could lead to leakage problems.

1. Inspect O-ring for tears or nicks. If any are found replace
O-ring.

2. Ensure proper O-ring to be installed. Many O-rings look
the same but are of different material, different hard-
ness, or are slightly different diameters or widths.

3. Use a thread protector when replacing O-rings on fit-
tings.

4. In ORB; ensure O-ring is properly seated in groove. On
straight threads, ensure O-ring is seated all the way past
the threads prior to installation.

5. Inspect O-ring for any visible nicks or tears. Replace if
found.

Position #1
Locknut and Washer
backed off with o-ring

in position

into the port
during installation

port face
washer contacts

until back-up
Hand tightened into port

Connector backed
Connector tightenedoff for alignment

to mating connector, to ?nal position

tube assembly or
hose assembly

washer from damage
protect the back-up

Locknut in position to
Position #2

Position #3 Position #4
Position #5

Adjustable Stud End Assembly Positions

Locknut

O-Ring

Back-up Washer

Figure 5-14.  Adjustable Stud End Assembly
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5.3 HYDRAULIC CYLINDERS

Axle Extend Cylinder

DISASSEMBLY

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove the counterbalance valves and plugs from the
cylinder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

6. Attach a suitable pulling device to the cylinder rod end.

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully remove the complete
rod assembly from the cylinder barrel.

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

SUPPORT TABLE

Figure 5-15.  Cylinder Barrel Support

BARREL

PUNCH MARKS

CAPSCREW

CYLINDER HEAD

WASHER
RING

Figure 5-16.  Capscrews Removal

Figure 5-17.  Cylinder Rod Support
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23

Figure 5-18.  Axle Extend Cylinder (Prior to SN 0300239663)

1.  Barrel
2. Rod
3. Capscrew
4. Tapered Bushing
5.  Head
6. Plug

7. Piston
8. Capscrew
9. Counterbalance valve
10. Rod Seal
11. Wiper Seal
12. Spacer

13. Washer Ring
14. Plug
15. Wear Ring
16. Backup Ring
17. O-ring
18. O-Ring

19. Backup Ring
20. Hydrolock Seal
21. Guidelock Ring
22. Bushing
23. Bushing

*Torque to 9 ft. lbs. (12 Nm)
**Torque to 30-35 ft. lbs. (41-47 Nm)
***Torque to 85 ft. lbs. (115.3 Nm)

1001156648 E
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MAE33940A
1001228066-A

23

1

2

4

5

6

7 8

10

10

11

11

1213
13

17

18

18

19

21
22

22

24

24

3

14

9

20*

20*

15***

16**

*Torque to 30-35 ft. lbs. (41-47 Nm)
**Torque to 85 ft. lbs. (115 Nm)
***Torque to 10 ft. lbs. (13 Nm)

Figure 5-19.  Axle Extend Cylinder (SN 0300239663 to Present)

1. Barrel
2. Rod
3. Head
4. Wiper Seal
5. Rod Seal
6. Wear Ring

7. O-ring
8. Backup Ring
9. Piston
10. Hydrolock Seal
11. Guidelock Seal
12. O-ring

13. Backup Ring
14. Tapered Bushing
15. Capscrew
16. Capscrew
17. Spacer
18. Bushing

19. Bushing
20. Counterbalance Valve
21. Plug
22. Plug
23. Plug
24. Plug
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8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Loosen and remove the capscrews from drilled holes.

10. Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen from the piston.

11. Remove the tapered bushing from the piston.

12. Screw the piston counterclockwise by hand and remove
the piston from cylinder rod.

13. Remove and discard the piston o-ring, backup ring,
hydrolock seals, and guidelock rings.

14. Remove piston spacer from the rod.

15. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-rings, backup rings,
rod seals, wear rings, and wiper seals.

CLEANING AND INSPECTION

1. Clean all parts thoroughly in an approved cleaning sol-
vent.

2. Inspect the cylinder rod for scoring, tapering, ovality, or
other damage. If necessary, dress rod with Scotch Brite
or equivalent. Replace rod if necessary.

3. Inspect threaded portion of rod for excessive damage.
Dress threads as necessary.

4. Inspect inner surface of cylinder barrel tube for scoring
or other damage. Check inside diameter for tapering or
ovality. Replace if necessary.

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

6. Inspect piston surface for damage and scoring and for
distortion. Dress piston surface or replace piston as nec-
essary.

7. Inspect threaded portion of piston for damage. Dress
threads as necessary.

8. Inspect seal and o-ring grooves in piston for burrs and
sharp edges. Dress applicable surfaces as necessary.

9. Inspect cylinder head inside diameter for scoring, taper-
ing, ovality or other damage. Replace as necessary.

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

11. Inspect seal and o-ring grooves in head for burrs and
sharp edges. Dress applicable surfaces as necessary.

12. Inspect cylinder head outside diameter for scoring,
tapering, ovality or other damage. Replace as necessary.

13. Inspect rod and barrel bearings for signs of correct
excessive wear or damage. Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of burrs, dirt,
etc. to facilitate bearing installation.

b. Inspect steel bushing for wear or other damage. If
steel bushing is worn or damaged, rod/barrel must
be replaced.

c. Lubricate inner side of the steel bushing prior to
bearing installation.

d. Using an arbor of the correct size, carefully press the
bearing into steel bushing.

TAPERED 
BUSHING

CAPSCREW

ROD

PISTON

Figure 5-20.  Tapered Bushing Removal
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NOTE: Install pin into the composite bearing dry. Lubrication is
not required with nickel plated pins and bearings.

14. Inspect travel limiting collar or spacer for burrs and
sharp edges. If necessary, dress inside diameter surface
with Scotch Brite or equivalent.

15. If applicable, inspect port block fittings and holding
valve. Replace as necessary.

16. Inspect the oil ports for blockage or the presence of dirt
or other foreign material. Repair as necessary.

17. If applicable, inspect piston rings for cracks or other
damage. Replace as necessary.

ASSEMBLY

NOTE: Prior to cylinder assembly, ensure that the proper cylinder
seal kit is used. See your JLG Parts Manual.

NOTE: Apply a light film of hydraulic oil to all components prior to
assembly.

1. A special tool is used to install a new rod seal into the
applicable cylinder head gland groove.

WHEN INSTALLING NEW SEALS, ENSURE SEALS ARE INSTALLED PROPERLY.
IMPROPER SEAL INSTALLATION COULD RESULT IN CYLINDER LEAKAGE AND
IMPROPER CYLINDER OPERATION.

Figure 5-21.  Composite Bearing Installation

Figure 5-22.  Rod Seal Installation

WIPER SEAL

Figure 5-23.  Cylinder Head Seal Installation
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2. Use a soft mallet to tap a new wiper seal into the cylin-
der head gland groove. Install a new wear rings into the
cylinder head gland groove.

3. Place a new o-ring and backup ring in the outside diam-
eter groove of the cylinder head.

4. Install washer ring onto rod if applicable, carefully install
the head gland on the rod, ensuring the wiper and rod
seals are not damaged or dislodged. Push the head
along the rod to the rod end.

5. Carefully slide the piston spacer on the rod.

6. Place a new o-rings and backup rings in the inner piston
diameter groove.

7. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

8. Carefully thread the piston on the cylinder rod hand
tight, ensuring that the o-rings and backup rings are not
damaged or dislodged.

9. Thread piston onto rod end and install the tapered
bushing.

NOTE: When installing the tapered bushing, piston and mating
end of rod must be free of oil.

10. Assemble the tapered bushing loosely into the piston
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston.

11. Tighten the capscrews evenly and progressively in rota-
tion refer Figure 5-18. and Figure 5-19.

12. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" in diameter) as follows;

a. Place the shaft against the cylinder rod and in con-
tact with the bushing in the spaces between the
capscrews.

b. Tap each space once; this means the tapered bush-
ing is tapped 3 times as there are 3 spaces between
the capscrews.

Figure 5-24.  Wiper Seal Installation

Figure 5-25.  Installation of Head Seal Kit

TAPERED 
BUSHING

ROD
CAPSCREW

PISTON

Figure 5-26.  Tapered Bushing Installation

CAPSCREW

TAPERED
BUSHING

PISTON

ROD

BRASS SHAFT

Figure 5-27.  Seating the Tapered Bearing
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13. Re-torque the capscrews evenly and progressively in
rotation Figure 5-18. and Figure 5-19.

14. Remove the cylinder rod from the holding fixture.

W H E N  I N S TA L L I N G  H Y D R O LO C K  P I S TO N  S E A L S ,  E N S U R E  S E A L S  A R E
INSTALLED PROPERLY. REFER TO HYDROLOCK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

15. Place a new hydrolock seals and guidelock rings in the
outer piston diameter grooves. (A tube, with I.D. slightly
larger than the O.D.of the piston is recommended to
install the seal).

16. Position the cylinder barrel in a suitable holding fixture.

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

17. With barrel clamped securely, and adequately support-
ing the rod, insert the piston end into the barrel cylinder.
ensuring that the piston loading hydrolock seals and
guidelock rings are not damaged or dislodged.

18. Continue pushing the rod into the barrel until the cylin-
der head gland can be inserted into the barrel cylinder.

19. Apply JLG Threadlocker PN 0100011 to the socket head
capscrews. Secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to 85 ft.
lbs. (115.3 Nm).

20. After the cylinder has been reassembled, the rod should
be pushed all the way in (fully retracted) prior to the
reinstallation of any valves.

21. Install the counterbalance valves and fittings in the rod
port block, using new o-rings as applicable. Torque
valves to 30-35 ft. lbs. (41-47 Nm).

Figure 5-28.  Hydrolock Piston Seal Installation

GUIDELOCK

Figure 5-29.  Piston Seal Kit Installation

Figure 5-30.  Rod Assembly Installation
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Platform Level Cylinder

DISASSEMBLY

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove the counterbalance valves, orifice valve and fit-
tings from the cylinder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

6. Attach a suitable pulling device to the cylinder rod end.

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully remove the complete
rod assembly from the cylinder barrel.

Figure 5-31.  Cylinder Barrel Support

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

SUPPORT TABLE

BARREL

Figure 5-32.  Capscrews Removal

Figure 5-33.  Cylinder Rod Support
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7

Figure 5-34.  Platform Level Cylinder (Prior to SN 0300237743)

1. Barrel
2. Rod
3. Counterbalance Valve
4. Link Rod
5. Capscrew
6. Tapered Bushing
7. Bushing

8. Bushing
9. Head
10.  Orifice Valve
11. Counterbalance Valve
12. Plug
13. Plug
14. Hydrolock Seal

15. Rollpin
16. Piston
17. Wear Ring
18. Backup Ring
19. Guidelock RIng
20. Backup Ring
21.  Washer Ring

22.  O-ring
23. O-ring
24. Capscrew
25.  Rod Seal
26. Wiper Seal

*Torque to 9 ft. lbs. (12 Nm)
**Torque to 20-25 ft. lbs. (27-34 Nm)
***Torque to 30-35 ft. lbs. (41-47 Nm)
****Torque to 85 ft. lbs. (115.3 Nm)
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MAE33950B

22

24

23

3

6
6

8

7
13

13
12

9

14

21

17

4
5

1001228034-B

10

10

11

11

1

19*

18*
20**

15***

16****

2

26

25

*Torque to 30-35 ft. lbs. (41-47 Nm)
**Torque to 20-25 ft. lbs. (28-34 Nm)
***Torque to 10 ft. lbs. (13 Nm)
****Torque to 85 ft. lbs. (115 Nm)

Figure 5-35.  Platform Level Cylinder (SN 0300237743 to Present)

1. Barrel
2. Rod
3. Head
4. Wiper Seal
5. Rod Seal
6. Wear Ring
7. O-ring

8. Backup Ring
9. Piston
10. Hydrolock Seal
11. Guidelock Ring
12. O-ring
13. Backup Ring
14. Tapered Ring

15. Capscrew
16. Capscrew
17. Washer Ring
18. Counterbalance Valve
19. Counterbalance Valve
20. Orifice Valve
21. Bushing

22. Bushing
23. Plug
24. Plug
25. Link Rod
26. Rollpin
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8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Loosen and remove the capscrews from drilled holes.

10. Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen from the piston.

11. Remove the tapered bushing from the piston.

12. Screw the piston counterclockwise by hand and remove
the piston from cylinder rod.

13. Remove and discard the piston o-rings, backup rings,
hydrolock seals and guidelock rings.

14. Remove rollpin from cylinder rod.

15. Screw the link rod counterclock wise and remove from
cylinder rod.

16. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-ring, backup ring, rod
seal, wear rings and wiper seal.

CLEANING AND INSPECTION

1. Clean all parts thoroughly in an approved cleaning sol-
vent.

2. Inspect the cylinder rod for scoring, tapering, ovality, or
other damage. If necessary, dress rod with Scotch Brite
or equivalent. Replace rod if necessary.

3. Inspect threaded portion of rod for excessive damage.
Dress threads as necessary.

4. Inspect inner surface of cylinder barrel tube for scoring
or other damage. Check inside diameter for tapering or
ovality. Replace if necessary.

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

6. Inspect piston surface for damage and scoring and for
distortion. Dress piston surface or replace piston as nec-
essary.

7. Inspect threaded portion of piston for damage. Dress
threads as necessary.

8. Inspect seal and o-ring grooves in piston for burrs and
sharp edges. Dress applicable surfaces as necessary.

9. Inspect cylinder head inside diameter for scoring, taper-
ing, ovality or other damage. Replace as necessary.

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

11. Inspect seal and o-ring grooves in head for burrs and
sharp edges. Dress applicable surfaces as necessary.

12. Inspect cylinder head outside diameter for scoring,
tapering, ovality or other damage. Replace as necessary.

13. If applicable, inspect rod and barrel bearings for signs of
correct excessive wear or damage. Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of burrs, dirt
etc. to facilitate bearing installation.

b. Inspect steel bushing for wear or other damage. If
steel bushing is worn or damaged, rod/barrel must
be replaced.

c. Lubricate inner side of the steel bushing prior to
bearing installation.

d. Using an arbor of the correct size, carefully press the
bearing into steel bushing.

TAPERED 
BUSHING

CAPSCREW

ROD

PISTON

Figure 5-36.  Tapered Bushing Removal
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NOTE: Install pin into the composite bearing dry. Lubrication is
not required with nickel plated pins and bearings.

14. Inspect link rod outside diameter for scoring, tapering,
ovality or other damage. Replace as necessary.

15. If applicable, inspect port block fittings and holding
valve. Replace as necessary.

16. Inspect the oil ports for blockage or the presence of dirt
or other foreign material. Repair as necessary.

17. If applicable, inspect piston rings for cracks or other
damage. Replace as necessary.

ASSEMBLY

NOTE: Prior to cylinder assembly, ensure that the proper cylinder
seal kit is used. See your JLG Parts Manual.

NOTE: Apply a light film of hydraulic oil to all components prior to
assembly.

1. A special tool is used to install a new rod seal into the
applicable cylinder head gland groove.

WHEN INSTALLING NEW SEALS, ENSURE SEALS ARE INSTALLED PROPERLY.
IMPROPER SEAL INSTALLATION COULD RESULT IN CYLINDER LEAKAGE AND
IMPROPER CYLINDER OPERATION.

Figure 5-37.  Composite Bearing Installation

Figure 5-38.  Rod Seal Installation

WEAR RING

Figure 5-39.  Cylinder Head Seal Installation
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2. Use a soft mallet to tap a new wiper seal into the cylin-
der head gland groove. Install a new wear rings into the
cylinder head gland groove.

3. Place a new o-ring and backup ring in the outside diam-
eter groove of the cylinder head.

4. Install washer ring onto rod, carefully install the head
gland on the rod, ensuring that the wiper and rod seals
are not damaged or dislodged. Push the head along the
rod to the rod end.

5. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston
threads as possible.

NOTE: Apply JLG Threadlocker PN 0100019 and primer to internal
thread for rod and external thread of link rod prior to
installation.

6. Carefully thread the link rod into cylinder rod and hand
tight, ensuring that the holes of link rod and cylinder rod
are aligned properly.

7. Using suitable tool and support, insert rollpin into the
hole to lock link rod with cylinder rod.

8. Place a new o-ring and backup rings in the inner piston
diameter groove.

9. Carefully thread the piston on the cylinder rod hand
tight, ensuring that the o-ring and backup rings are not
damaged or dislodged.

NOTE: When installing the tapered bushing, piston and mating
end of rod must be free of oil.

10. Assemble the tapered bushing loosely into the piston
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston.

11. Tighten the capscrews evenly and progressively in rota-
tion refer Figure 5-34. and Figure 5-35.

12. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" in diameter) as follows;

a. Place the shaft against the cylinder rod and in con-
tact with the bushing in the spaces between the
capscrews.

b. Tap each space once; this means the tapered bush-
ing is tapped 3 times as there are 3 spaces between
the capscrews.

Figure 5-40.  Wiper Seal Installation

Figure 5-41.  Installation of Head Seal Kit

TAPERED 
BUSHING

ROD
CAPSCREW

PISTON

Figure 5-42.  Tapered Bushing Installation

CAPSCREW

TAPERED
BUSHING

PISTON

ROD

BRASS SHAFT

Figure 5-43.  Seating the Tapered Bearing
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