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WA NTAIN THE K18 H.ECTR CAL SYSTEM

LEARN NG GBIJECTI VES

1. Termnal Learning (bjective: QGven an M48/18, tools, test equi pnent,
and references, repair a faulty MKI8 el ectrical system per the references.
(3521. 13. 26)

2. Enabling Learning (bjecti ves:

a. Gven an MK48/18, tools, test equipnent, TM 2320-20/ 12A and
TM 2320- 20/ 12A Suppl enent -1, TM 2320- 34/ 13A and TM 2320- 20/ 13A Suppl enent -1
test the MK18 el ectrical systemconponents for serviceability, per the
references. (3521.13. 26a)

b. dven TM 2320-20/ 12A, TM 2320- 20/ 12A Suppl enent -1, TM 2320- 34/ 13A T™
2320- 20/ 13A Suppl enent-1, and partial statenents pertaining to the MK18
electrical system conplete the partial statenents to describe the procedures
used to di agnose a nal functioning MKI8 el ectrical system per the references.
(3521. 13. 26b)

c. Qven T™M2320- 20/ 12A TM 2320- 20/ 12A Suppl enent -1, TM 2320- 34/ 13A, T™M
2320- 20/ 13A Suppl enent-1, and partial statenents pertaining to the MKI8 renote
control system conplete the partial statenents to describe the procedures
used to di agnose a nal functioning MKI8 renote control system per the
references. (3521.13. 26c)

QJTLI NE

1. | DENT H CATI OGN LGCATI N AND FUNCTT ON G- THE K18 B ECTR CAL GCOMPONENTS

a. Renote Gntrol Lhit (RQ). The RAUJis located in a storage box at
the front left side of the MKI8 and acts as the man-nmachine interface. It
recei ves anal og signals fromthe operator through novenent of the pushbuttons
and joysticks and converts themto anal og output signals, which are sent to
the el ectroni cs box.
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b. Hectronics Box. The electronics box is nounted inside the ROU
storage box. It receives these drive signals, which are voltages fromthe
RQJ and converts themto current signals for the control val ve nanifol d.
These signals are currents, not voltages: therefore, they cannot be neasured
wth a voltneter but can be neasured wth an ammeter. There are fourteen
voltage signals in the el ectroni cs box and a correspondi ng current output for
each one of them They control the fourteen functions of the seven controls:
one for up and one for down, one for slide | oad and one for slide unl oad, one
for in and one for out, one for |Iock and one for unlock or whatever the
function is.

c. Solenoid Drive Arcuit CGards. The el ectroni cs box houses the
not herboard wth the circuit drive cards which supply the current drive
signals to the control valve nmanifold. There are fourteen identical circuit
cards, one for each of the output signals fromthe el ectronics box. These
cards nay be interchanged, which nay be necessary for a tenporary repair.
For exanple, if you were in the contai ner node and the cylinder tilt card
burned out, you could replace it wth the wnch card as the wnch is used
only for bridge/ boat node operations.

d. FHfteenth Gard. Thereis afifteenth card that is different fromthe
other fourteen cards but as of nowthere is no infornation as to its purpose
and function. This infornation will be a change to the T™M

e. Junction Box. The junction box is |ocated inboard of the RQU storage
box and contains four termnal strips, or blocks, for the distribution of all
dc voltage used by the MKI8. The dc voltage fromthe M8 to the MKI18 is
sent to the junction box first and distributed fromthere.

f. Gontrol Valve Manifold

(1) The control valve nanifold is located on the | eft side of the
MK18, just behind the ROJ storage box. It contains seven hydraul i c val ve
sections, SVI through SV7. Each section can be operated nanual |y or
electrically. For electrical control, using the RQJ each val ve contains two
sol enoi d w ndi ngs, one | abel ed A and one | abel ed B. The sol enoi d w ndi ngs
and their functions are indicated on this transparency.

(2) Each winding receives current fromits respective sol enoid drive
circuit card. Wen the wnding receives current, it opens a port in the
val ve section to allowhydraulic fluid to flow The anount of drive current
recei ved determnes how nuch fluid is allowed to fl ow

g. BEwrgency Sop Solenoid. The energency stop solenoid is affixed to
energency stop valve SWO, which is located i nboard of the left tool
conpart nent .
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(1) The energency stop solenoid is activated by pushing the RQU
energency stop pushbutton swtch. This stops the current flowto the
sol enoi d w ndi ng on val ve SO and causes a port in the val ve to cl ose,
thereby directing all fluid back to the M48. This hydraulic shut off can be
activated only by the ROU

(2) Wen the RIUis not connected to the MK18, arelay in the
el ectroni cs box keeps current flowng to the sol enoi d w ndi ng, which all ows
fluidtoflowto the MI18.

h. Gible Tension Limt Satch

(1) The cable tension limt swtch is nounted on the front cabl e
roller guide. The purpose of this swtchis to prevent the operator from
unw ndi ng the w nch cable wth no tension on the cable, thereby allow ng the
cabl e to becone tangl ed on the w nch spool. The swtch has no effect on the
cable as it is beingwound inand it is activated in nanual or RJJ operati on.

(2) If the operator attenpts to unw nd the wnch wth no tension on
the cable, the open swtch prevents voltage frombeing applied to the
sol enoid w nding of hydraulic valve SV8. Wth no voltage applied, hydraulic
fluid cannot flowto the winch and the wnch wll not operate. Wien tension
is applied to the cable, the swtch closes and the wnch wll unw nd.

(3) You shoul d renener fromthe operations class that one person
pul I ed down on the swtch armwhile the other one operated the w nch control
button so the w nch cabl e could be pull ed out for nai ntenance checks.

i. Tilt Qrver Genter Limt Satches S1 and &2

(1) The MKI18 is equipped with two tilt over center limt swtches,
Sl and 2. The purpose of these swtches is to prevent the nast fromtilting
nore than 90 degrees fromhorizontal during | SOANS contai ner |oadi ng and
unl oadi ng operati ons.

(2) Atilt over limt swtchis attached to each | SO ANS cont ai ner
rear pivot on the MKI8, swtch Sl on the left side and & on the right side.
The swtches are wred in a parallel circuit and are nornal Iy cl osed.

(3) Wen the nast is tilted to approxi nately 90 degrees, the
sw tches are nechanical |y opened. | say approxi nately 90 degrees because
they are adjustable and they are to allowthe nast to tilt to the vertical
position but not beyond, or over center.

(4) @ening the swtches di sconnects voltage fromthe sol enoi d
w nding of hydraulic valve SV10. Wth the swtch open, hydraulic fluid flows
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t hrough val ve SV10 back to the MK48 reservoir, thus fluid flowto the tilt
cylinders is ceased and the tilt process stops. (pening either swtch wll
have the sane effect.

2. CRGAN ZATI ONAL WA NTENANCE RESPONS B LIETTES RELATT VE TO THE K18
H.ECIR CAL SYSTEM

a. Qganizational naintenance personnel are responsibl e for inspecting,
testing, adjusting, and replacing all of the electrical conponents except the
RQJ and the chassis w ring harness.

b. However, the nechanic is responsible for repairing the chassis wring
harness to include repair and repl acenent of the 24-pin connector and
repl acenent of the 4-pin connector attached to sol enoid val ve 9 (S\W9).

3. INSPECTI NG THE MK18 H.ECTR CAL SYSTEM FCR SHRV CEABI LI TY

a. (heck the conponents for any visible danage such as distortion, wear,
cracks, breaks and | oose or missing nounting hardware.

b. Check the wres and wring harnesses for chafed or burned insul ation,
frayed or broken wres, and proper routing.

c. (Check the termnal connectors for | oose connections, broken parts,
and corrosi on.

d. Check the swtch arns for freedomof novenent: they shoul d rotate
back and forth freely.

e. (heck swtch covers for secureness. If noisture is suspected, renove
the cover(s) and inspect the internal conponents for danage.

f. Inspect the inside of the el ectronics box for signs of noisture and
to nake sure that all the solenoid drive cards are properly seated and are
not | oose fromthe nwot her boar d.

g. |If discrepancies are found during the inspection process, nake
repairs to or repl ace the unserviceabl e conponents wthin the scope of your
responsi bility and notify your supervisor if the vehicle shoul d be evacuat ed
to a higher echel on nai ntenance facility for repair.

4. REPLACEMENT AND ADJUSTMENT (F SWTCGHSS

a. CGable Tension Limt Swtch Repl acenent/ Adj ust nent

(1) Renoval and di sassenbl y
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(a) Make sure the MK18 is electrically disconnected fromthe
MK48 at connector MC18.

(b) Tag all wres before renoval to ensure proper installation.
(c) Renove the cover retaining screws, cover and gasket.
(d) Loosen the screws and renove the two wres fromthe swtch.

(e) Loosen the conpression nut while hol ding the conpression
tube and renove the cable fromthe swtch.

(f) Renove the four locknuts and screws and renove the swtch
fromthe nounting pl ate.

(g) Renove the nut, washer, spacer, swtch arm and | ocking tab
fromthe swtch shaft.

(2) Qeaning/lnspection. dean and inspect all parts and repair or
replace all parts failing inspection.

(3) Assenbly.
(a) Mike sure the actuator is positioned correctly

(b) Install the locking tab, swtch arm spacer, washer, and nut
on the swtch shaft. Leave the nut finger tight for adjustnent.

(c) Install the cable through the conpression nut and
conpression tube and into the swtch.

(d) Tighten the conpression nut while hol ding the conpression

t ube.

(e) Install the two wres on the swtch screws and tighten the
SCr ews.

(f) Install the gasket, cover, and screws and tighten the
SCr ews.

(4) Adj ust nent
(a) Wing aruler or other neasuring device to neasure, slide

the swtch armup until the distance fromthe top of the swtch housing to
the top of the swtch armroller is 2.25 inches.
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(b) Holdthe swtch armin this position and tighten the nut
securel y.

(5 Installation. Install the swtch on the nounting pl ate and
tighten the nounting screws.

b. Tilt Qrer Genter Limt Swatch Repl acenent and Adj ust nent

(1) Renoval, cleaning/inspection and installation. The procedures
for renoving, cleaning, inspecting, and installing these swtches are the
sane as for the cable tension limt swtch wth a coupl e of exceptions. The
first is that the front tiedown hook assenblies and the rear tiedown hook
assenbl ies are renoved fromtheir stowed position to gain easy access to the
swtches. The other difference is that the actuator nust be positioned for
right side or |eft side usage as required.

(2) Adjustnent. The adjustnent steps for the left and right side
sw tches are the sane.

(a) Make sure the left and right node pins are installed
properly for container |ift operations.

(b) Loosen the nut securing the swtch armto enabl e free
novenent of the swtch arm

(c) Wththe RIUIn the container node, tilt the nast assenbly
up until the distance between the cylinder end and the clevis is 54.5 +.5
i nches.

(d) Shut down the MKA8 and nake sure the ignition swtch is G+
(e) Renove the cover screws, cover and gasket fromthe swtch.

(f) Tag all the wres before renoval, then | oosen the screws and
renove the wres fromthe swtch.

(g @nnect an ohnmeter to the screws that secured the wres
then rotate the swtch armcountercl ockw se for the left tilt swtch or
clockwi se for the right tilt swtch until the swtch roller contacts the
striker plate and secure the swtch armin pl ace.

(h) As you observe the ohnmeter, rotate the swtch shaft
clockw se for the right tilt swtch or counterclockw se for the left tilt
swtch until the ohnmeter indicates an open circuit. Hold the swtch shaft
in place and tighten the nut securely.
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(1) Renove the ohmmeter and install and tighten the screws.

(j) Install the gasket, cover, and cover screws then tighten the
screws securely.

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

a. General Infornation on Troubl eshooting the MKI8 Hectrical System

(1) Qnapter 2, Section Il of TM2320-20/12, Suppl enent-1 cont ai ns
the troubl eshooting instructions for the MK18; included are the nal functi on,
description, test or inspection procedures, and the corrective action to be
t aken.

(a) As you | ook under the heading of a nal function, you'll
notice there are usual ly several nunbered tests. There may be any nunber of
tests to conduct to isolate a particul ar defective conponent.

(b) As we successively conplete the tests progressing toward the
last test for a particular nal function, we wll have, in fact, tested several
conponents, any one of which may be the cause of the nal function. V¢ re not
sinply testing one conponent at a tine, we are testing a system

(c) The final test in a series of tests toisolate a particul ar
nal function, or any test along the way, mght direct you to repl ace a
conponent that is the cause of the nal function, depending of course on the
results of the particular test you conducted. The results of the test nay
also direct you to skip one or nore tests rather than proceed to the next
nunerical |y nunbered test. Be sure to followthe TMor the diagnosis w |
not be correct.

b. There are also sone do's and don'ts pertaining to conditions under
whi ch the specific tests are to be perforned. They are |listed as warni ngs,
cautions and notes in the T™M

(1) Theignition swtch nust be in the QN position for all voltage
tests.

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

(3) Mike sure the auxiliary/steering valve is in the auxiliary
steering position.

(4 Do not start the engine unless told to do so in the tests.
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(5 Do not disconnect any plugs unless told to do so in the tests.

(6) Mike sure the RUis disconnected fromthe notherboard unl ess
told to connect it in the test.

c. Hydraulics Inoperative (Renote and Manual )

(1) The first stepis to nake sure the hydraulic oil level is
correct. |If the oil level is not correct, then add or renove oil in
accordance wth the TMand the LQ

(2) Qnheck all the hydraulic lines and fittings for |eaks or danage
and nake the necessary repairs.

(3 Renove the 4-pin connector fromsol enoid val ve S\ which is
nounted to the left nainfrane rail, near the front of the vehicle.

(4 @nnect the positive miltineter lead to pin 1 and the negative
miltineter lead to pin 2 of the 4-pin connector and check for 24 volts. If
24 volts are present, go to test 4 which is a coil resistance test.

(5) To check the resistance of the solenoid coil in valve SW, |eave
the 4-pin connector renmoved fromSW, connect the nultineter to pins 1 and 2
of the 4-pin connector and check for 15 + 10%ohns resistance. |f resistance
is not 15 + 10%ohns, replace the solenoid coil in solenoid val ve S\O.

(6) If 24 volts were not present when testing the 4-pin connector at
pinland?2or if resistance of the solenoid coil was wthin specifications,
further testing of the systemwoul d be required.

Mast WIIT Not Tilt Up (Renote and Manual )

(1) D sconnect wres SV10/TBL-1 and SV10/ TB3-4 fromsol enoi d val ve
SV10.

(2) ndition the multineter for voltage and connect the positive
| ead to the harness side of wre SV10/TB3-4 and negative | ead to the harness
side of wre SVIO/TB1-1. Wth nornal ly closed swtches S1 and & not
actuated, check for 24 volts.

(3) If 24 volts are present, we nust now check the solenoid coil for
resi st ance.

(4 Wth wres SV10/TB1-1 and SV10/ TB3-4 still disconnected and the
mul tineter conditioned to neasure resistance, connect the nultineter |eads to
the | eads of sol enoid val ve SV10 and check for 50 + 10%ohns of resistance.

[11-8



(5 If resistance is not wthin specifications, you nust repl ace the
sol enoid coil in solenoid val ve SV10.

(6) If 24 volts were not present or resistance was wthin
specifications, further testing of the systemwoul d be required.

(7) The cable tension solenoid valve is tested in this sane neasure.

e. Mst WII Not Tilt Up (Renote and Minual ) Werein Sol enoi d Val ve SV10
is Serviceabl e

(1) In troubleshooting this nalfunction this tine, let's presune
that we have tested solenoid valve SV1I0 and it is serviceabl e so nowwe w ||
test the swtches.

(2) The first stepintesting the swtch(s) is to renove the swtch
cover.

(3) Next, wththeignition swtch ONand the vol tneter conditioned
for voltage, check for 24 volts on termnal S1-11.

(4 If 24 volts are not present, you would repair or replace wre
S1- 11/ TB3- 8.

(5 If 24 volts were present, you woul d then check for 24 volts on
termnal Sl-12. Keep in mnd that these swtches are nornal |y cl osed and
that vol tage shoul d pass through the swtches unl ess they are actuat ed,
stopping the current flow

(6) If 24 volts are not present at Sl-12, you woul d adj ust the
swtch. Before replacing any swtch, you should first adjust it according to
nai nt enance procedures in the TMand repl ace the swtch if adjustnent did not
correct the probl em

(7) If 24 volts are present at Sl-12, you woul d continue the testing
of swtch & in the sane manner, referring to the TMfor specifications and
conponent repair or repl acenent procedures.

f. Roller Jack WII Not Rai se (Renote Only)

(1) If you look at the troubl eshooting section of the nanual, you
Wil see that in each instance where the nal function occurs only during
renote operation, the first test is to replace the R0Uand RlU cable wth a
known good one. This wll elimnate a lot of troubleshooting if the only
defect is afaulty Rlor RlUcable. |If this does not correct the probl em
reinstall the original RO and R cabl e.
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(2) The next test you should do is check the sol enoid drive card.

(3) @Gin access to the notherboard by renoving the screws that
secure the cover. Then carefully renove solenoid drive card BL fromits
slot, clean the card connectors and reinstall the card toits original slot.

(4 Wththe ignition swtch on, condition the RQUfor the contai ner
node and press the ROLLER JAXK WP button.

(5 If theroller jack still fails toraise, turn the ignition
swtch off and renove the junction box cover.

(6) D sconnect wres TBL-1/SVIB and TB4-1/ SVIB at terminal boards
TBl and TB4 respectful ly.

(7) Gondition the nultineter to neasure resi stance, pl ace one | ead
towre TBI-1/SVIB and the other |ead to wre TB4-1/ SVB and check for 26 +
10%ohns resi st ance.

(8 |If thereadingis not wthin specifications, further testing
and or replacenent of parts is required.

(9 For training purposes, let's assune that the resistance is
greater than 26 + 10% ohns.

(10) Wth the ignition swtch G, disconnect wre TBl-1/SVIB at the
termnal board (TB 1-1.

(11) Wth the nultineter conditioned to neasure resistance and usi ng
a sharp probe, check for continuity between the end of wre TBl-1/ SVIB and
the end of wre SVIB TBL- 1.

(12) If continuity was not found, you would repair or replace wre
TB1- 1/ SVIB.

(13) If continuity is found, wth the ignition swtch &, check for
continuity between TBL-1 and TBI1-4.

(14) If continuity was not found, you woul d repl ace the ground bus
termnal link fromTBl-1 to TBL-4.

(15) If continuity is found, again wth the ignition swtch GF and

wre TB4-1/ SVIB at TB4 di sconnected, use a sharp probe and check for
continuity between the end of wre TB4-1/SVIB and the end of wre SVIE TB4-1.
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(16) If continuity is not found, you should repair or replace wre
TB4- 1/ SVib.

(17) If continuity is found, repl acenent of the solenoid coil in the
B side of solenoid valve SV1 is required.

g Wnch WIl Not Wnd Qut (Renote and Manual )

(1) Keepinmnd that the cable tension limt swtchis a nornally
open swtch and voltage wll not pass through this swtch unl ess the swtch
is actuated either by hand or tension fromthe w nch cabl e.

(2) DO sconnect wres SV8/ TBL-7 and SV8/ TB3-3 fromsol enoi d val ve
S\8.

(3) Gondition the nultineter for voltage, place the positive lead to
wre SVB8/TB3-3 ,the negative lead to wre SV8/TB1-8, actuate the cabl e
tension limt swtch and check for 24 volts.

(4 If 24 volts were present, testing of sol enoid valve SV8 coil for
resistance and a continuity test of the ground wres to SV8 woul d concl ude
your testing wth repair or repl acenent of either of these conponents. S0,
for the sake of training, let's assune that 24 volts were not present and
conti nue testing.

(5 @in access to the cable tension limt swtch by renoving the
two capscrews that secure the cover to the swtch.

(6) MNowcheck for 24 volts at termnal S3-13 of the swtch. |If 24
volts are not present at S3-13, further testing of the junction box termnal
board and wres is required and you woul d refer to the TMfor the
speci ficati ons.

(7) If 24 volts are present at S3-13, you nust actuate the cabl e
tension limt swtch and check for 24 volts at termna S3-14.

(8 A thispoint, if 24 volts are present at termnal S3-14,
further testing of sol enoid valve SV8 and the ground w res woul d be required.
Refer to the TMfor these tests.

(9) If 24 volts were not present at termnal S3-14, the TMdirects
you to replace the cable tension limt swtch. Again, as wththe tilt over
center swtches, swtch S3 is adjustabl e and you nust adj ust and
retest/recheck the swtch before discarding it.
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REERENES

TM 09470B- 20/ 2
T™M 2320- 20/ 12 Sup-1
TM 2320- 34/ 13 Sup-1
TM 2320- 34/ 13A
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