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STUDENT OUTLI NE

SI MPLI FI ED TEST EQUI PMENT/ | NTERNAL COVBUSTI ON ENGI NES
REPROGRAMVABLE ( STE/ | CE- R) OPERATI NG PROCEDURES

LEARNI NG OBJECTI VES:

1. Termnal Learning Objective: Gven a representative
di esel engine, appropriate technical manuals, required
tools and a Sinplified Test Equi pnent/Internal Conbustion
Engi ne Reprogrammable (STE/ICE-R) test set, perform

di agnostic tests with STE/I CE-R, per information contained
in the references. (6.3.12)

2. Enabling Learning Objectives: G ven a representative
di esel engine, appropriate technical manuals, required
tools, and a STE/ICE-R test set, per information contained
in the references:

(a) performa STE/ICE-R setup and internal checks,
(6.3.12a)

(b) performa confidence test, (6.3.12b)
(c) performa battery voltage test, (6.3.12c)
(d) performan engine rpmtest, (6.3.12d)

(e) performa starter current first peak test,
(6.3.12e)

(f) performa fuel supply pressure test, (6.3.12f)

(g) performa DC current 0 to 1500 anps al ternator
test, (6.3.129)

(h) performa DC voltage 0 to 45 volt test, (6.3.12h)



(i) performa O to 1000 psi engine oil pressure test,
(6.3.12i)

(j) performa starter current average test, (6.3.12))
(k) performa starter current test, (6.3.12k)

(I') performa starter negative cable voltage drop test
and, (6.3.121)

(m performa starter solenoid voltage test.
(6.3.12m

OUTLI NE

1. I NTRODUCTI ON TO STE/ | CE-R

a. Description and Operation

(1) STE/ICE-Ris a testing systemthat allows the
mechanic to performtests and neasurenents on internal
combusti on engi nes.

(2) STE/ICE-R nmeasures standard voltage, current,
resi stance, pressure, tenperature, and speed.

(3) Special tests, such as conpression bal ance tests
and starter system eval uations, are also perfornmed by
STE/ | CE- R.

(4) Standard equi pment functions including vacuum
gage, conpression gage, lowcurrent tester, and rultineter
are features of the STE/ICE-R set.

(5) STE/ICE-R is portable and operates on either 12
or 24 volt vehicle batteries or an equival ent power source.

(6) STE/ICE-R properly used can be very effective to
test the general serviceability of vehicles and perform
special fault isolation tests which were previously
acconmpl i shed by the use of several itens of special test
equi prment .

b. STE/I CE-R Conponents




(1) This is a vehicle test neter, referred to as a
VIM The VIMis used to test electrical and nechanica
conponents.

(2) This is a transducer kit. Located inside the
kit are transducers, fittings and connectors used during
testing with STE/ICE-R Transducers are devices which
convert physical quantities to electrical energy. The
transducer kit is referred to as TK

(3) Diagnostic Connector Assenbly, referred to as
DCA, receives both its power and test data through DCA
cable WL and provides access through the engine wring
harness to test points and sensors connected to the vehicle
nmount ed DCA.

(4) This is a test probe cable referred to as cable
W2. Cable W2 is used for neasuring voltage, resistance,
and continuity.

(5) Ignition adapter cable is referred to as cable
WB. It is used to neasure dwell angle, voltage, engine
RPM and power tests on spark ignition engines.

(6) Transducer cables referred to as W cables are
used as extensions to connect the VIMto a pressure
transducer in the TK node.

(7) Power cable referred to as cable Wb is used to
power the VTM when cable WL is not being used or when the
vehi cl e does not have DCA capabilities.

(8 This is a test probe kit that allows the
STE/ I CE-R operator to nmake different types of nmeasurenents
with greater ease.

(9) The technical nmanual describes the operation and
organi zati on nmai ntenance for the STE/I CE-R system

(10) STE/ICE-R and accessories are housed in this
portable protective transit case. A pressure relief valve
| ocated on the front of the case allows the operator to
rel ease any pressure or vacuumresulting fromchanges in
the climate during transit.

C. Vehicle Test Meter




(1) The vehicle test neter is referred to as VIM and
provides a method for the nmechanic to test vehicle
el ectrical and nechani cal conponents.

(2) Diagnostic connector assenbly referred to as DCA
is permanently mounted in the vehicle and provides
accessibility to nost frequently needed test points. Use
of the VIMthrough the DCA is referred to as DCA node.

(3) VIMinterfaces with the vehicle through the DCA
connector or with a transducer(s) fromthe transducer kit,
referred to as TK. Use of the VIMthrough the TK is
referred to as TK node.

(4) DCA and TK can be used at the same tinme. This
may be necessary when the diagnhostic connector assenbly has

a mssing transducer. If a transducer is mssing, a no
sensor indication EO02 is displayed when a neasurenent is
made. |If this happens, the TK node can be used to meke the

measurenent. Use of VIMthrough DCA and TK is referred to
as the conbi ned node.

(5) Additional tests can be perfornmed that involve
manual | y probi ng and or connecting transducers to the
appropriate test points.

(6) VTM operates on 12-24 volts routed through a
di agnosti c connector in the DCA node and cabl e connected to
batteries in the TK node.

d. Operator's Controls and |Indicators

(1) The first control | want you to becone fam liar
with is the power switch that controls the voltage to the
VTM

(a) When the power switch is pushed in, the VIM
power is on. To shut the VIMoff, pull out the power
swi tch.

(b) A word of caution; never connect the VIMto
a power source if the power switch is on (pushed in), the
batteries may expl ode and cause personal injury or
equi pnent damage. This is the reason | elected to identify
the power switch first.



(c) The power switch contains a circuit breaker
that will cause the switch to pop out to the OFF position
automatically if sonmething occurs that would cause a power
overload to the VIM

(d) If the swtch pops out, check your hookup
carefully, then wait approximtely one m nute before
attenmpting to reset the power switch to the ON position.

(2) The two test select switches are used to sel ect
the test to be performed by STE/ I CE-R

(a) There are ten positions on each sel ect
switch, numbered O through 9.

(b) The nunber dialed into these switches is
read by the VIM when you press the test button. Changing
the nunber on the test select switches has no affect until
the test button is pressed.

(c) Depressing and then releasing the test
button causes the test neasurenent to begin which al so
di spl ays the neasurenment val ue on the readout display.
Depressing and hol ding the test button down initiates an
of fset test. We will discuss offset testing |later.

(d) Nunerical values such as 24 for 24 volts and
800 for 800 rpmw |l be displayed. Only nunbers are
di spl ayed, there is no indication of what you are neasuring
such as psi, rpm or volts; since the operator dialed in
the test, he knows what is being nmeasured.

(e) Readings can also be displayed as status and
errors, inform ng the operator to take corrective action

d. VTM Connect or s

(1) DCA connector, J1 (Jack No. 1) connects the VIM
to either a vehicle diagnostic connector using DCA cable W
or to the vehicle batteries using power cable Wo in the TK
node.

(2) When using TK node, special cables and
transducers nust be installed at vehicle test points.

(3) Transducer cable connectors J2 and J3 (Jack No.
2 and Jack No. 3) are used to connect cable WA to



transducers installed at test points. Two W cabl es can be
connected together with an adapter to make one | ong cable
when necessary.

(4) Test probe cable connector J4 connects test
| eads to the VTM when perform ng manual voltage and
resi stance tests.

e. Flip Cards

(1) Flip cards are attached to front of the VIM and
provide a quick but limted reference for the operator.
These flip cards list test nunbers, nessages and sone test
procedures.

(2) Flip cards are also used to identify operators
i nput errors and VTM nal functi ons.

(3) The nessage listed on the flip card provides the
operator with information required to correct input error
and exceptions.

f. Transducer Kit

(1) The transducer kit contains a collection of
transducers, adapters and fittings which permt STE/ ICE-R
to be used as a general purpose neasurenment system
Conponents of the kit allow STE/ICE-R to be
used when you need to nmeasure vol tage, current, resistance,
pressure, or engine speed and appropriate sensors are not
built into the vehicle.

(2) When you use conponents of this kit to obtain
measurenents, you are in the TK node of operation opposed
to the DCA nmode where you are using the built-in sensors of
the vehicle to make neasurenents.

(3) Most TK fittings are not marked; however, the
techni cal manual for STE/ICE-R provides a listing that
identifies each individual fitting.

g. Cable Assenblies

(1) Diagnostic connector assenbly cable (W)
connects the VIMto the diagnostic connector when
perform ng tests in the DCA node.



(2) Test probe cable (W2) connects the VIMto the
test probe cable for neasuring voltage and resistance
manual | y.

(3) Ignition adapter cable (WB) connects the VIMto
the ignition adapter (distributor) when performng ignition
tests such as ignition tim ng.

(4) Transducer cables (W) connect the VIMto
pressure transducers when perform ng pressure/vacuumtests
and checking current flow with current probe.

(5) Power cable (W) connects the VIMto the power
source when operating in the TK node.

(6) When cables are properly connected, the | arge
key on the cable connector mates with a keyway on the
t ransducer connector or VTM connector.

h. TM 9-4910-571-12&P

(1) TM 9-4910-571-12&P is the operator's and
organi zati onal mai ntenance manual for STE/ I CE-R and
cont ai ns:

(a) operating instructions for setting up and
testing STE/ I CE-R,

(b) descriptions of how STE/ICE-R is used for
general tests such as voltage, pressure, and vacuum and
special tests which use specific vehicle information
together with test data, and

(c) maintenance and fault isolation procedures
to help you keep STE/ I CE-R wor ki ng properly.

(2) TM 9-4910-571-12&P has three chapters. Each
chapter is divided into sections:

(a) Chapter 1 has three sections and contains
general information, i.e., types of publications, lists of
equi pment, description and data, and principles of
operation.

(b) Chapter 2 has four sections and contains
STE/ I CE-R controls and indicators, preventive nai ntenance,
operating under usual conditions, and unusual conditions.



(c) Chapter 3 has three sections and contains a
list of repair parts, fault isolations, and mai ntenance
procedures.

(3) Appendices are located in the back of the nanual
and contain the Miintenance All ocation Chart (MAC), stock
nunbers for repair parts, and test cards.

(4) The index is also located in back of the TM and
lists topics in al phabetical order that references the
par agr aph nunber where information on the topic can be
f ound.

(5) The glossary is located in back of the manual
and contains a listing of terns used in the TMwith their
expl anati on.

(6) Vehicle test cards are also |ocated in rear of
the technical manual. They provide the STE/ I CE-R operator
instructions for processing errors, exceptions, and testing
battery systens.

2. PERFORM AN I NI TI AL STE/I CE-R SET UP

a. Power up the VIM DCA npde

(1) Before you provide power to the VIM make sure
the power switch is in the OFF position. Renmenber the
power switch is the push ON pull OFF type.

(2) To connect the VIMto the diagnostic connector,
align the white mark on connector PL of cable WI with the
| arge slot in the keyway of J1 and tw st the backing ring
until you hear it click

(3) Next, attach connector P2 of cable WL to the
di agnosti c connector and push the power switch to the ON
position.

(4) Look at the display. |If everything is
functioning properly, 8.8.8.8 should be visible on the
di splay for approximately two seconds and then the display
shoul d change to - - - -.

b. Confidence Test. The confidence test, as the nanme
i nplies, assures the STE/I CE-R operator that the conputer
and nmeasurenent circuits are operating properly. The




confidence test nmust be perforned each tinme power is
applied to the VIM

(1) To performa confidence test, set the test
select switches to 66 then press and rel ease the test
button. Wit a few seconds for the display to show 0066.
This series of nunmbers inforns the nmechanic that STE/ICE-R
is functioning properly.

(2) When 0066 is displayed, set the test sel ect
switches to 99, then press and release the test button. A
series of readouts will be displayed, and then, 0099 should
appear on the display assenbly. This series of nunbers
assures the nmechanic that 11 progranms within the VIM are
oper ati onal .

(3) At this time, the VTIMw || display a series of
nunmbers indicating that it is self testing. When testing
is conpleted, it will display "PASS" and then pre-
progranmed date 9870 will appear. The VIMis now ready for
testing. (See page 2-16, TM 9-4910-571-12&P)

c. Data Entry Tests. STE/ICE-R is pre-programmed to
measur e conponents of various types of equipnent. Entering
a test nunber allows the VIMto recogni ze a vehicle
identification nunber, referred to as a VID nunber.

(1) The VID nunber is programed with information
such as; nunber of engine cylinders, pronpting nessage data
and error informtion.

(2) Let's enter vehicle identification test No. 60
into the VIM and see what happens.

(a) First, we set the test select switches to
60, then press and rel ease the test button.

(b) Wait for pronpting nessage UEH to appear on
t he display, then set the test select switches to the VID
for the vehicle being tested. Since the training aid
happens to be a DDA 6.2 liter diesel engine that is used in
the M98 Series vehicles, let's enter the VID for a M98.

(c) Set the test select switch to 21, then press
and rel ease the test button. 0021 should appear on the
di spl ay.



d. Test Numbers

(1) A test nunmber is a two-digit pre-assigned nunber
used to identify a specific test procedure.

(2) TM 9-2320-280-20 provides a |list of tests and
references to performtest procedures. Test procedures
provi de descri ptions, applications, error messages,
controls functions, and pre-test procedures. For exanple,
test nunber 50, identifies an oil pressure test and
reference procedures are | ocated on page VII-8.

e. Control Test. The control test is used to change or
control the way a vehicle test is displayed or the way it
is run.

(1) There are six control tests that can be
performed with STE/I CE-R but only five can be perforned on
vehicles with conpression ignition engines.

(2) Control tests 01,02,03,04, and 06 specify the
action to be taken by the next test only.

(3) Any test dialed in after the test that is being
controlled will cancel the effect of the next test.

(4) When using STE/ICE-R, the control function wll
be accepted by a status nessage of "CON' vice "PASS. "

f. Interleave (Test 01). The interleave test
alternately measures engi ne speed and a second paraneter
such as fuel pressure or alternator voltage.

(1) To start interleave, dial 01 into test select
swi tches and press and rel ease the test button.

(2) Pronpting nmessage "CON' will signal the operator
to dial in the second test nunber and again press and
rel ease the test button. Now re-enter the original test
nunber and observe the display for results.

g. Mnimm Value (Test 02). The m nimum val ue test
di spl ays the m nimum val ue nmeasured during a test.

(1) To performa mninmumvalue test, dial 02 into
the test select switches, press and release the test
butt on.

V-10



(2) A pronpting nessage "CON' will signal the
operator to dial in the desired test nunber, again, press
and rel ease the test button.

(3) The mninmum value is displayed and updat ed
whenever a | ower m ninmum value is displayed.

(4) Entering 02 and the test nunber again will reset
t he process and a new m ni nrum value will be displ ayed.

h. Maxi mum Val ue (Test 03). The maxi mum val ue test
di spl ays the maxi mum val ue nmeasured during a test.

(1) To start a maxinum val ue display, dial 03 into
the test select switches, press and release the test
butt on.

(2) Pronpting nmessage "CON' will signal the operator
to dial in the desired test nunber, again, press and
rel ease the test button

(3) Maxinmum value is displayed and updated whenever
a hi gher maxi num val ue i s neasured.

(4) Entering 03 and the test nunber again will reset
the process and a new maxi mum val ue wi Il be displ ayed.

i. Peak-to-peak Value (Test 04). The peak-to-peak
val ue test displays the difference between the highest and
| owest val ue neasured between di splay changes during a
test; e.g., 0-45 volts, 0-1500 anmps DC, and battery
vol t age.

(1) To start a peak-to-peak neasurenent, dial 04
into the test select switches, press and rel ease the test
but t on.

(2) A pronpting nessage "CON' will signal the
operator to dial in the test nunber, again, press and
rel ease the test button then, re-enter the original test
nunmber .

j. Display Two Measure Functions (Test 06). Test 06
all ows the operator to nmake two general neasurenents at the
sane tinme. The control function causes the VIMdisplay to
alternate between the results of the first and second
measur enment .
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k. Offset Test. The offset test is perforned to
calibrate the VTIMto cables, test |eads, transducers and
vehicle wiring system

(1) The offset test will zero the VTM and
automatically correct for the offset before displaying
measur ed val ues.

(2) The displayed offset values should be conpared
to the offset values |list [ocated in the vehicle technical
manual . |If any values are outside the offset limts the
faulty item nmust be replaced before perform ng the required
t est.

(3) All tests requiring offset are identified by a
star on the flip cards and by the offset linmts on vehicle
test cards.

3. USER MAI NTENANCE RESPONSI Bl LI TY RELATIVE TO STE/ | CE

a. | nspecting and Servicing Equi pment

(1) Receipt of new or used equi pnent.

(a) Upon receiving new, used or reconditioned
STE/ 1 CE-R equi pnment, it is the responsibility of the
recei ving organi zation to determ ne whet her the equi pment
has been prepared for service by unit supply and is in
condition to satisfactorily performits assigned m ssion.

(b) Inspect all items to see that they are in
good condition, correctly stowed or assenbled and secure,
and not excessively worn.

(2) Inspecting for good condition.

(a) Inspection for good condition is usually a
visual inspection to determne if the itemis safe or
servi ceabl e.

(b) At the organizational level, this is further
defined to nean: not bent or tw sted, not chafed or
burned, not broken or cracked, not bare or frayed, not
dented or coll apsed, not torn or cut, and not deteriorated.

(c) Inspection of an itemto see if it is
correctly assenbled or stowed is usually a visual
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inspection to see if the itemis in its normal position in
the transit case and if all parts are present.

(d) Excessively worn nmeans beyond serviceabl e
limts or likely to fail if not replaced before the next
i nspecti on.

(e) For exanple, mating parts or connectors are
usual |y evidenced by too nuch play (lash or |oose fitting),
al so markings, data and identification plates, and printed
matter which are not |egible could be considered
excessively worn.

b. Preventi ve Mai nt enance Checks and Services

(1) Operator's responsibilities.
(a) Operators shall make the preventive
mai nt enance checks and services outlined in TM 9-4910-571-
12 & P.

(b) Before operation, keep in mnd all cautions
and war ni ngs.

(c) The operator nust perform before and after
operation checks and services to help maintain the
equi pment in serviceable condition.

(d) If the equipnent fails to operate,
t roubl eshoot the equi pment, report any deficiencies,
checking for presence of oil or fuel spills and clean as
necessary.

(2) Checks and services.
(a) VIM (Vehicle Test Meter).

1 Performconfidence test.

2 Check for damage to connectors, pins,
switches, instruction cards (if avail able) and the handl e.

(b) Transit case.

1 Check for damaged case, cover, handl es,
fasteners and relief valve.
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2 Check for damage to foaminsert.

(c) Tray. Ensure all itens are stowed in their
desi gnat ed conpartnents as shown in TM 9-4910-571- 12&P.

(d) Current probe.

1 Check for damage to connector, pins and
housi ng.

2 Check opening and closing of jaws.
(e) Transducers.

1 Check for damage to connectors and that
t hey are securely nounted.

2 Check for correct anount of transducers
per TM 9-4910-571-12&P.

(f) Cable assenblies.

1 Check for damaged pins or threads of cable
connectors.

2 Check for wear, fraying or abrasions of
cabl e insulation and spring clip insulators.

(g) Adapters and fittings.

1 Check for correct itenms per TM 9-4910-571-
12&P.

2 Inspect threads for physical damage and
foreign matter enmbedded i nside.

c. Cleaning
(1) Prior to their installation, any accumnul ati on of

oil, grease, or dirt nust be cleaned fromareas to which
conponents of the transducer kit are to be attached.

(2) Use dry cleaning solvent to clean or wash grease
or oil fromthreads on transducer kit parts.

(3) A solution of one part grease cleaning conpound
to four parts of dry cleaning solvent can be used for
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di ssol ving grease or oil from engi ne bl ocks, chassis and
ot her vehicle parts where transducer kit parts are to be
nount ed.

(4) After the parts are cleaned, rinse and dry them
t horoughly. Apply a light grade of oil to all threads and
pol i shed surfaces to prevent rusting.

d. Transducer Kit and Cable Assenmbli es

(1) Organizational maintenance is limted to
i nspection of the transducers in the transducer kit,
i nspection and repl acenent of the case and tray as well as
the adapters, tees, elbows, etc. in the transducer Kkit.

(2) Performthe tasks outlined in TM 9-4910-571-12&P
applicable to the transducer kit and cabl e assenblies.

(3) Replace any itens as required and as authorized
by the mai ntenance allocation chart.

e. Vehicl e Test Meter

(1) WMaintenance of the VIMis limted to inspection,
test, and replacenent of display nodul es and i nformation
card set (flip cards).

(a) Inspection. Performtasks outlined in TM 9-
4910-571-12&P for inspection of the VIM

(b) Test. Refer to test G0l in the Go-Chain
(spark ignition or conpression ignition engine) for
test/checkout of the VTM
(2) Display nmodul e repl acenent.
(a) Renoval

1 Pull power switch to the OFF position.

2 Renpve four screws and washers securing
the display cover assenbly to the neter panel.

3 Carefully renove the display cover

assenbl vy.
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4 Renove the bad display nodule D1, D2, D3,
or D4 fromthe socket.

(b) Installation.

1 Position the display nodule and be sure
that the decimal point is in the lower |eft hand corner.

2 Install the nmodule in the socket.

3 Install the display cover assenbly over
t he di spl ay nodul es.

4 Secure with four screws and washers.
(3) Information card set replacenent.
(a) Renoval
1 Renove two screws and washers.

2 Separate the card hol der base from VIM

panel .

3 Renove two nuts fromcard hol der pins and
information card set fromthe card hol der base.

(b) Installation.

1 Install the information card set with
three card holder pins and nuts to the card hol der base.

2 Install the card hol der base, with the
information card set attached so the card may be read, with
two screws and washers to VTM panel

REFERENCES:

T™ 9-2320-280-20-1
™ 9-4910-571- 12&P
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