UN TED STATES MAR NE QORPS
Logi stics (perations School
Mari ne Qorps (onbat Servi ce Support School s
Trai ni ng Cormand
PSC Box 20041
Canp Lej eune, North Garoli na 28542- 0041

LVAM 7307

STUDENT QJTLI NE

WA NTAIN THE MK18A1L H ECTR CAL SYSTEM

LEARN NG CBJECTI VES

1. Termnal Learning (bjectives: GQven a M48/18, tools, test equi pnent,
and references, repair a faulty MK18 el ectrical system per the references.
(3521. 13. 26)

2. Enabling Learning (bj ecti ves:

a. Gven a MK48/ 18Al1, tools, test equi pnent, TM 09470B-20/2, and T™M
09470B- 34/ 3, test the MKI8AL el ectrical systemconponents for serviceability,
per the references. (3521.13. 26d)

b. Gven TM09470B-20/2, TM09470B-34/3, and partial statenents
pertaining to the MKI8AL el ectrical system conplete the partial statenents
to describe the procedures used to di agnose a nal functi oni ng MK18AL
electrical system per the reference. (3521.13.26e)

c. Gven TM09470B-20/2, TM09470B-34/3, and partial statenents
pertaining to the MKI8AL renote control system conplete the partial
statenents to describe the procedures used to di agnose a nal functi oni ng
MK18AL renote control system per the references. (3521.13.26f)

QJTLI NE

1. OBRMBNCG THE KI8AL HECTR CAL SYSTEM

a. The MKI8AL el ectrical systemconsists of a renote control unit (R,
renote control receiver, hourneter, pressure swtch, proximty sw tches,
sol enoi d val ves wring harness, and |ights.

b. Woltage for the electrical systemis 24 volts and is supplied by the
MK48.
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c. Miintenance for these conponents is prinarily organi zati onal |evel;
however, there is limted third echel on nai nt enance i nvol ved.

2. | CENTIFI OATI QN LODATI N AND FUNCTI N OF THE MKISAL ELECTR CAL SYSTEM
COMPONENTS

a. Renote Gontrol ULhit (R

(1) During nornal operations, nost of MKIBAL functions are
controlled wth the renote control unit (R0). The RUJis located in a
stowage box on the left hand side of the MKL8AL.

(2) Wen either joystick is activated, an electrical signal is sent
to electrical pilot valves on the nanual control valves. The pilot val ves
convert this electrical signal into a hydraulic coomand to operate the
particul ar val ve or val ves.

(3 The signal, inits various forns, however, goes to the renote
control receiver first. In the receiver, a mcroprocessor analyzes the
signal, along wth other signals it receives. iy one wre is used to send
out this signal inits various forns.

(4) The receiver requires electrical power to send out cormands and
the power is provided by the energency stop swtch. It is necessary to have
the energency stop swtch in the "ON' position in order to use the ROU The
safety cover allows the operator to put the swtch in the G position
qui ckly, which stops all signals, including the power to the hydraulic safety
val ve.

(5 The MANUAL/ AUTO switch nodifies the signal that is being sent
when a joystick is activated. If the swtchis in MANJAL position, the signal
being sent puts the | oad handling system(LHS in MANNUAL node. |n AUTO
position, the signal being sent tells the LHS to work in auto node.

(6) The highidle swtch, when in the QN position, nodifies the
signal in another way to nake the engine go to high idle, along wth the
other functions sel ected.

b. Renote Gntrol Recei ver

(1) The renote control receiver receives, anal yzes, and sends
electrical signals. It is |ocated behind the manual control val ves.

(2) A mcroprocessor wthin the receiver processes all the input
and out put signal s.
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(3) Wth the cover renoved, the circuit board can be seen. DL7 is
one of the many light emtting diodes (LED used to troubl eshoot the system

(4) There are three (3) electrical connections to the receiver:
(a) one for the R
(b) one for the MK48, proximty swtches, and transit val ves,
(c) one for the control val ves.
c. RUGhHe

(1) Aninportant part of the remote control unit (RAJ) is the cable
that connects the RQUto the recei ver by neans of a connector in the stowage
box.

(2) The cable is 40 feet long wth N5 type pin connectors at each
end. The pins in each connector are identified wth a letter correspondi ng
to the harness wre colors as show in the chart.

(3) The condition of the pins in each connector is very inportant.
If they are danaged or corroded, they will not assure a good el ectri cal

connection and w Il weaken the signal .

d. Hourneter Pressure Saitch

(1) There is a nornal | y-open pressure swtch in the MKI8AL
hydraul i c systemthat sends el ectrical current to the hour neter whenever
hydraul i c pressure closes the swtch contacts.

(2) The hourneter records the tine only when hydraulic fluidis
sent to the MKIBAL fromthe Md48. Recall that hydraulic fluid goes to the
MK18AL only when the hydraulic selector valve on the M48 is pul l ed out.

(3) The switch is nounted to the adapter bl ock between the safety
valve and nai n frane val ve sections. The swtchis activated by pilot oil
pressure that is used for the pilot val ves.

(4 Wres to the pressure swtch are attached wth connectors.

e. Proximty Satches

(1) Three proximty swtches are used on the MKI8AL as part of the
| oad handling system (LHS). The proximty swtches control the autonatic
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operation of the LHS during contai ner operation and the relief system
hydraul i c pressure during over-the-road (transit) operation.

(a) The swtch at the front is called the "Hok A mDown"
proximty swtch. This swtch electronically senses when the hook armis in
the stowed position. Wen it's activated, the swtch directs the renote
control receiver to open the transit val ves.

(b) The swtch at the hook base is called the "Hok ArmUp"
proximty swtch. This swtch electronically senses when the hook arm
reaches the fully raised position during an unl oadi ng cycle. Wen it's
activated, the swtch directs the renote control receiver to swtch the
nanual control val ve fromhook armUNLQAD to nai n frane UNLOAD

(c) The swtch onthe nain frane is called the "Min Fane Down"
proximty swtch. This swtch electronically senses when the nai n frane
reaches the stowed position during a loading cycle. Wen it's activated, the
swtch directs the renote control receiver to operate both the hook armand
nai n frane nanual control valves in the LOAD position.

(2) Each proximty swtchis nounted to a block or plate and is
retained wth a nut on each side that provides for adj ustnent.

(3) Wen netal, such as a plate, cones close to the end of proxi mty
swtch, it activates the swtch which then sends a signal to the renote
control receiver. The swtch and plate are nounted on two different nenbers
of the LHS (nhe nenber noves in relation to the other.

(4 Each proximty swtch nust be adjusted to have a snall space
between it and the netal that is activating it. This space is approxinately
1/8 of aninch. Refer to the TMfor the exact settings.

(5 A the end of the swtch, where the electrical wres are, there
isasmal LED This LEDwII illumnate whenever the swtch is activated by
the presence of netal, provided the swtch is working properly. This LEDis
very useful for troubl eshooting the swtch.

f. Transit Val ve Sol enoi ds

(1) Solenoids are used for the transit val ves, which are nounted in
nani fol ds attached to each nain frane cylinder. The sol enoi ds open the
val ves when they are energi zed wth 24 volts.

(2) The transit val ves open to allowthe oil pressure fromeach end
of the nmain frane cylinders to be relieved and return to the reservoir. This
happens when the hook armis in the stowed position (down) for transit.
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(3) The hook armdown proxi mty swtch provides the signal to
activate the solenoids. This signal goes to the remote control receiver that
sends out 24V to the transit val ve sol enoi ds.

(4 It is necessary to relieve pressure in each end of the nain
frane cylinders to keep the cylinders frombecomng structural support
nenbers in the MKIBAL frane. This is al so necessary to retain off-road
flexibility in the MKI8AL frane.

g. Rlot Valve Sol enoi ds

(1) Each of the nmanual control valves is controlled by the RQU by
neans of el ectric-over-hydraulic pilot val ves.

(2) Solenoids are used to open or close the pilot val ves dependi ng
on the cormand or function sent by the ROJ The pilot valves wll then
activate the manual control valve for that function. It does this by
directing pilot valve oil pressure to one end or the other on the nain
control val ve spool .

(3) There are two types of pilot valves used. (e type is used to
open or close the safety valve. It gets one voltage signal to activate it.
The other type, used for the three control val ves, gets two vol tage signal s
because they nust neter the oil flow according to howthe joystick is noved
on the RAU

(4 The pilot valves are not serviceable. If they are found to be
defective, they are to be repl aced.

h. Hectrical SystemSchenatic

(1) This synbolic diagramof the el ectrical conponents ties together
the el ectrica system

(a) The RJreceives el ectrical power and sends signal s when a
command i s nade.

(b) The receiver receives the signals conmanded by the RQJ al ong
wth signals fromother sources such as a proximty swtch. It then anal yzes
these signal s and sends a coomand, or commands, to the control val ves,
transit val ves, or MA48.

(c) The MKA8 provides the el ectrical power signal for the

receiver and ROU A command, such as "go to high ide", goes back to the
MK48.
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(2) Next, wewll work wth the actual MKI8AL el ectrical schenatic
that wll be nodified to show vari ous col or-coded el ectrical circuits.

(a) BHectrical circuits are col or-coded according to a col or
key. For exanple, use red for the input circuit, blue for a proximty swtch
signal, and green for high idle.

(b) Al multiple connectors have a nuniber for identification;
for exanpl e, MZ29.

(c) Wre nunbers appear on the actual wre in the MKI8AL

3. MALNTENANCE RESPONS Bl LIETHES RELATT VE TO THE MK18A1 H.ECTR CAL SYSTEM

a. Miintenance personnel are responsible for inspecting,
troubl eshooting, adjusting, and replacing all the electrica system
conponent s, including the chassis wring harness, which is covered in T™M
2320-34/13. Sone of the nai ntenance responsibilities relative to the
el ectrical systemconponents involve third echel on nmai nt enance.

b. The nechanic is al so responsible for repairing the chassis wring
harness. However, refer to the MKI4 nai nt enance procedures in TM 2320- 20/ 2,
par agr aph 7-45.

4. I NSPECTI NG THE MK18AL H ECTR CAL SYSTEM FCR SEHR CEABI LI TY

a. (Check the conponents for any visibl e danage such as distortion, wear,
cracks, breaks, and | oose or mssing nounting hardware.

b. Check the wres and wring harnesses for damaged i nsul ation and
assure they are clipped in place.

c. GQheck the termnal connectors for | oose connections, broken wres,
and corrosion on the pins.

d. Check the proximty swtches for contamnati on and proper gap
setting.

e. (Check the receiver cover for tightness. If noisture is suspected,
renove the cover and inspect the internal conponents for danage.

f. Inspect the RQUfor damage to the swtches or |evers. Check the
renote control cable connectors for danage and corrosion.

g. |If discrepancies are found during the inspection process, nake
repairs or replace the unserviceabl e conponents wthin the scope of your
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responsibility. Notify your supervisor if the vehicle shoul d be evacuated to
a hi gher echel on nai ntenance facility for repair.

5. D AGNCEE A MALHUNCTI ON NG H ECTR CAL SYSTEM

a. eneral Infornation on Troubl eshooting

(1) Qnhapter 2, paragraph 2-8 of TM09470B-20/2 contai ns the
t roubl eshoot i ng procedures, troubl eshooting synptons i ndex, and nal functi ons.
For each nal function, there is a test, or inspection, plus the corrective
action.

(a) To quickly find the troubl eshooting procedure you need,
use the Troubl eshooti ng Synptomindex. To use this index, first determne if
the nal function is present using the renote control unit (R3) only, or if
the nmal function al so occurs using the nanual controls. Then find the |isted
synpt omwhi ch best nat ches your actual synptom [f the nal function occurs
using the RUonly, find alisted synptomwth an Xin the RBMOE col unm and
nothing in the MANUAL colum. |If the nal function occurs using the ROU and
the nanual controls, find a listed synptomwth an X in both the RBMOIE and
MANNUAL col umms.  To determine if the nmal function occurs using the ROU and
usi ng the manual controls, disconnect the RJJthen check the systemoperation
using the manual controls. For this |esson on the electrical system only
renote control -type nal functions wll be di agnosed.

(b) Followeach of the nal function steps (tests). Do not skip
steps because this can result in inproper results.

b. Troubl eshooti ng

(1) There are several notes that are inportant in the
troubl eshooting tests. This list highlights those notes.

(a) As a"WARN NG to prevent yaw steering novenent and
personal injury, nake sure that the shift selector is in NBUIRAL and t he
parking brake is set before performng any troubl eshooting tests.

(b) Theignition swtch nust be in the QN position for all
vol tage and LED tests.

(c) Aways connect the negative |ead of the multineter to the
chassis ground for voltage tests unless told to do otherwse in the tests.

(d) Mike sure the auxiliary steering valve is in the AUX LI ARY
posi ti on.
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(e) Do not start the engine unless told to do so in the tests.

(f) Do not disconnect any plugs unless told to do so in the
tests. If it is necessary to disconnect or connect any el ectrical connector,
nake certain the power is G+

c. Milfunction - Engine Hgh Idle Does Not Vérk

(1) Wing TM09470B-20/ 2, paragraph 2-8, find this nal function in
the synptomindex to | ocate what page the tests are on.

(2) The first check is the sinple one which is to verify that the
transmssion was in NEUTRAL and the parki ng brake was on when hi gh idl e was
attenpted. A so check the cabl e connecti ons.

(3) If the sinple checks do not correct the problem it is necessary
to start the electrical tests.

(4 dean the area and renove the renote control receiver cover to
access the LED indicator |ights.

(5) Followeach of the test steps in sequence to find the probl em
(6) Keep inmnd, if everything checks out on the MKL8AL, the
probl emcoul d be forward of the el ectrical connections to the MKI8AL. This

i nvol ves troubl eshooting the sane systemon the M48.

d. Milfunction - Min Fane Does Not Mve (Renote Qnly)

(1) Again, find the page for troubl eshooting this nal function in T™M
09470B- 20/ 2 synpt om i ndex.

(2) To verify the problemis electrical, check the nain frane
operations wth the manual control. A so check other functions such as hook
armand w nch operation fromthe ROJ If these do not work, the probl emnay
be the connectors for the renote cable. These are the sinpl e checks.

(3) If the problemexists after the sinple checks, proceed wth the
tests that are inthe TM You wll see there are many LED s in the recei ver
that are part of the tests for this nal function.

(4) Renenber the electrical schenatic for this system The RQU
command signal nust get to the control valve pilot valve and the pilot val ve
sol enoi ds nust work to get hydraulics for the nmain frane to function.
Keeping this in mnd wll help understand the tests for this nal function.

[11-8



(5 Qganizational naintenance troubl eshoots this nal function to the
control valve. To troubl eshoot further requires the 3rd echel on nai nt enance
and TM09470B-34/3. Inthis TM find the troubl eshooti ng synptomindex in
Chapter 2 for "Min Fane Does Not Mve. "

(6) Troubl eshooting at the 3rd echel on nai nt enance | evel invol ves
tests for the solenoids in the pilot val ves, which are attached to the
control valve. |If replacenent of the pilot valve is required, it involves
hydraul i cs.

e. Ml function - Hhok Amand Miin Frane Do Nbt Load and/ or Uhl oad
Properly In Auto Mde (Renote Only)

(1) Hnd the page for troubl eshooting this nal function in
TM 09470B- 20/ 2 synpt om i ndex.

(2) For this malfunction, we can direct our attention to conponents
involved wth the autonatic portion of the system AUTO node invol ves the
ROJ and proxi mty sw tches.

(3) Followeach of the test steps, in sequence, to find the probl em

(4 For this nal function, a quick check of the proximty swtches to
see if they look properly adjusted could save tine. A proximty swtch could
al so be danaged or obstructed wth debris.

f. Replacenent of Hectrica Gonponents

(1) Replacenent of Renote Gontrol Recei ver

(a) UWse TM09470B-20/2 for the actual repl acenent procedures.
In general, the repl acenent process is as fol | ows:

(b) To assure there is noinjury or electrical short,
di sconnect the main el ectrical connector MCLI8, which is | ocated on a bracket
forward of the MKI8AL controls. This is the main cabl e connection fromthe
MK48.

(c) Renove the connectors fromthe receiver.

(d) Renove the nuts, |ockwashers, and plain washers fromthe
three studs hol ding the receiver to its nmounting bracket.

(e) There are rubber isolators on each of the nounting studs
and one on the bracket.

(f) Install the receiver in reverse nanner.
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(2) Replacenent of "Min Fane Down" Proximty Satch

(a) Wse TM09470B-20/2 for actual replacenent procedures. In
general, the repl acenent process is as foll ows:

(b) Dsconnect the electrical power to the MKIBAL fromthe M48
at MC18 as before.

(c) DOsconnect the proximty swtch at MZ34.

(d) By renoving two screws, the proximty swtch and hol di ng
clanps (item6) are renoved as an assenl y.

(e) The locknuts are then | cosened to renove the proximty
sw tch assenbly fromthe clanp hal ves.

(f) To assenbl e, reverse the process, but |eave the | ocknuts
and nounting screws | oose to adjust the swtch. The swtch shoul d be
positioned in the clanps close to the position of the old one so it wll not
contact the netal activating pl ate before adj ustnent.

(g) The proximty swtch is adjusted for the proper gap, using
the I ocknuts. The TMdirects us to use new | ocknuts. Refer to the TMfor
the proper gap, which is approxinately .120 inch. The last stepis to
tighten the | ocknuts and nounting screws to secure the proxi mty swtch.

(3) Replacenment of Alot Val ves

(a) Al of the pilot valves, (also called sol enoid assenbl i es)
are replaced as an assenbly. The internal parts, such as the sol enoids, are
not servi ced.

(b) The pilot valves for the main frane, hook arm and w nch
control are the sane. The pilot valve for the safety control is different
internally.

(c) Qeanliness, to avoid getting contamnation into the
internal parts, is extrenely inportant when replacing a pilot val ve.

(d) Followthe procedures in TM09470B- 34/ 3 under "NManual
Gontrol Valve Repair™ to replace the pilot valve. Notice that it is
necessary to renove the renote control receiver, to provide clearance.

(e) Ater the preparations, the repl acenent basically invol ves
di sconnecting the electrical connector, renoving the four bolts, and
separating the pilot valve fromthe val ve body. There are five Qring seal s

I11-10



between the val ve and val ve body. It is not necessary to renove the | ever
end- cap.

(f) For assenbly of the pilot valve, be sure to lubricate the
Orings and ensure they stay in place when nmating the val ve to the val ve
body. Again, cleanliness is very inportant.

(g) Wen connecting the el ectrical connector, check the pins
for damage or corrosion, then assenble it careful ly.

REERENES
TM 09470B- 20/ 2
TM 2320-20/ 12 Sup 1

TM 2320- 34/ 13 Sup 1
TM 2320- 34/ 13A
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