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2] TEREX | REEDRILL
MK7-2 DRILL JUMBO OPERATOR’'S MANUAL

Number: | OM-MK7-S4
Revision: | Original
Revision Date: | 03-MAR-2005
By: | DJJ
Topic: | Fire Prevention Safety

FIRE PREVENTION SAFETY

Fires can create severe emergencies where both human life and property may be lost.
Even when confined, a fire may cause very expensive damage to your equipment. Fire
can strike at any time, not only when the equipment is used, but also when left
unattended between work shifts and nobody is around to fight it.

When working in a confined environment, it is impossible to prevent combustive dust
from collecting in tight corners of the machine. This dust, in itself, may not cause a fire;
however, when mixed with fuel, oil or grease in a hot and confined place, it can become
a fire hazard. To reduce the chances of a fire occurring, follow the preventative
instructions listed below:

Inspect the machine daily for potential fire hazards and make any necessary repairs
immediately.

Always ensure that excess grease and oil accumulation, including spillage, are
cleaned up immediately.

Set up, and follow a wash schedule. Use only nonflammable cleaning agents for
cleaning the machine or machine components.

Discard oily rags and other combustible materials in the proper designated location;
do not store them on the Drill Jumbo.

Before performing repair work such as welding, the area surrounding the repair
location should be cleaned and a fire extinguisher positioned close by.

Ensure that you are familiar with the location of the machine’s fire suppression
system actuators and KNOW HOW TO USE THEM.

Maintain a charged fire extinguisher on or near the Drill Jumbo at all times and
KNOW HOW TO USE IT.
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Return Filter — The Return Filters are mounted on top of the hydraulic tank. They filter
the hydraulic oil as it returns from system components. If the filter element is dirty or if
the backpressure through the element exceeds 50 psi the return filter is designed to
allow the returning fluid to bypass the filter element (indicating that the element needs to
be changed). A dial-type visual indicator on the return filter is used to indicate when it
has reached bypass mode (red zone on indicator). The indicator will only display a
reading when there is hydraulic flow through the system.

Return Filter Bypass Indicator — The Return Filter Bypass indicator will display this
backpressure only while functions are operating. If the needle is found in the red zone,
it indicates that the filter is in bypass and the element should be changed.

Breather — The breather allows air to enter and leave the tank depending on whether
the hydraulic fluid level is dropping or rising. The breather filters the air to avoid
contaminating the hydraulic system and must be properly maintained.

Thermometer — The thermometer provides a visual indication of the temperature of the
hydraulic fluid inside the tank. The maximum allowable temperature depends on the
hydraulic fluid being used.

Sight Gauges — The sight gauges provide a visual indication of the hydraulic fluid level
in the tank. These gauges use a cork ball that floats in the hydraulic fluid. The sight
gauges from top to bottom indicate the maximum, middle, and minimum fluid levels.

Level/Temperature Switch — The level/temperature switch is included in the tank to
provide an electrical signal to indicate warning and shutdown conditions for the
hydraulic fluid (e.g. high temperature or low level).

Suction Ball Valves (not shown) — Each hydraulic pump has its own suction line ball

valve that can be closed to allow component maintenance without having to drain the
hydraulic tank.
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system may not activate properly
AIR SYSTEM
The air system uses components that are located throughout the Drill Jumbo.
Compressed air is supplied by connecting to the mine’'s compressed air lines via a
connector on the rear deck assembly as shown in Figure 11.

m If the anti-jam kick-out valve is adjusted too far CCW then the anti-jam

MINE AIR INLET

Figure 12 — Air Compressor (If Equipped) Located in Rear Deck Assembly

The air compressor assembly (if equipped) is located in the rear deck assembly and is
shown in Figure 12. A brief description of some of the components follows.
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AC CONTROL SYSTEM

The AC control system is used once the Drill Jumbo has been driven to the working
face and is ready to commence drilling operations.

Figure 6 shows the AC panel in the rear deck assembly area of the Drill Jumbo and
identifies its features.

OPERATING HOUR MAIN AC DISCONNECT

METERS

OVER VOLTAGE
INDICATOR

UNDER VOLTAGE
INDICATOR

POWER ON
INDICATOR

LEFT PUMP RESET
SWITCH

AIR COMPRESSOR
RESET SWITCH

MAIN POWER RESET
SWITCH

Figure 6 — AC Panel Located in Rear Deck Assembly
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INTERLOCKS

The Drill Jumbo has several interlocks. These interlocks are designed to help protect
the operator and the equipment.

Automatic Brake Application Interlock — the vehicle’'s braking system is designed
such that the unit's emergency/park brakes will apply in the event of low accumulator
pressure, low transmission clutch pressure, if there is a loss of electrical power, or if the
cable reel last wind interlock is activated. In the event that the machine is switched from
Drive to Auxiliary Mode, the Automatic Brake application system will apply the brakes
regardless of the position of the emergency/park brake button.

Cable Reel Last Wind Interlock — this interlock is designed to prevent the Drill Jumbo
from driving away from the electrical sub-station any further than what the electrical
trailing cable will allow. It warns the operator when the electrical trailing cable is getting
close to being completely spooled out and it automatically applies the brakes when the
cable is completely spooled out. The interlock will illuminate the amber indicator light
located in the driver’s instrument panel when three (3) or less spools of trailing cable are
left on the cable reel. The interlock will illuminate the red indicator light and will apply
the emergency/park brakes when one (1) spool of trailing cable is left on the cable reel.
At this point the operator will have to use the cable reel last wind override switch in
order to release the brakes and drive towards the cable and reel in the trailing cable.
The operator should drive slowly and ensure that the cable is not run over.

Reedrill has asked us to remove the lubricator interlock. The low lube /air warning
indicator in the console is still there.

Hydraulic Tank Pressure Interlock — when equipped, this interlock is designed to
protect the AC electric powerpacks from starting unless there is sufficient air pressure in
the hydraulic tank. The air compressor must be started first and the tank air pressure
switch must sense sufficient air pressure before the powerpacks can be started.

Hydraulic Tank Level/Temperature Interlock — this interlock is designed to prevent
the operation of the AC electric powerpacks if the level of the hydraulic fluid is too low
(leading to possible cavitation of the pumps) or if the temperature is too high (leading to
insufficient lubrication of the pumps). There are two (2) amber warning indicators in the
operator’s control console that will illuminate when these shutdown conditions are being
approached.
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FEED CONTROLS

The same joystick controls that operate the boom functions can be used to operate the
feed functions by changing the control console from Boom mode to Feed mode. Either
depressing the green Feed mode switch/indicator or either of the bottom two buttons on
the joystick can do this. When the control console is in Feed mode the green indicator
light will illuminate.

Feed Dump — this function is proportionally controlled. Moving the joystick forward will
cause the feed to dump downward and pulling back will cause the feed to dump
upward. The further the joystick is displaced in either direction the faster the function
will move.

Feed Swing — this function is proportionally controlled. Moving the joystick to the left
will cause the feed to swing to the left and moving the joystick to the right will cause the
feed to swing to the right. The further the joystick is displaced in either direction the
faster the function will move.

Feed Rollover — this function is proportionally controlled. Rotating the joystick to the
left will cause the feed to rollover to the left and rotating the joystick to the right will
cause the feed to rollover to the right. The further the joystick is displaced in either
direction the faster the function will move.

Feed Extend — this function is discretely controlled using the two top buttons on the
joystick. Depressing and holding the left button will cause the feed to extend outward.
Depressing and holding the right button will cause the feed to extend inward. This
function moves at a constant speed.

Feed Extend Lock — this function is discretely controlled using the toggle switch
located below the drill joystick. Moving this switch up will cause the feed to extend
continuously until the switch is moved back down. This feature is typically used during
drilling where a constant sting force is required.

Feed Table Dump — this function is discretely controlled using the toggle switch located
below the joystick. Moving the switch up will cause the feed table to dump upward and
moving the switch down will cause the feed table to dump downward. Releasing the
switch will allow it to automatically return to the neutral position.
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14. AC panel inspection and testing emergency stop switches.

Inspect the AC panel’'s general condition. All instrument gauges, indicator lights, and
switches should be free of damage. The panel should be fastened closed.

Ensure the Drill Jumbo is connected to the mine’s power supply. The main disconnect
switches for the carrier and AC panel should both be in the “ON” position. Connect AC
power to the Drill Jumbo by pressing the main power reset switch.

Start both of the AC electric powerpacks. Test both of the emergency stop buttons (AC
panel, operator’s control console) to ensure that both shut down the electric powerpacks
and they cannot be re-started unless the emergency stop button is pulled out and the
main power is reset.

With the AC electric powerpacks off, start the diesel engine. Test both of the emergency
stop buttons again to ensure that both shut down the engine and prevent it from being
re-started unless the emergency stop button is pulled out.

15. Compressor inspection.

Check the oil level in the compressor using the sight gauge found in the side of the olil
compressor unit. There is a maximum and minimum level indicator on the sight gauge.

Start the compressor and confirm that it builds normal pressure (approx 115 psi). There
will typically be some foaming of the oil. Also check that the air intake filter indicator is
within the acceptable range.

The remote mounted air pressure filter has a small valve in the bottom of the housing to
allow any collected moisture to be drained away. Open this valve with the compressor
running to purge any water and then close.

16. Test all boom, feed, and drilling functions.

With the AC electric powerpacks, water pump, and air compressor running operate each
of the boom, feed and drilling functions to ensure all are working properly. Rock drill
lubricator will need to be filled in order for the drill rotation to be operational.

Monitor the operation of the boom and feeds for any signs of excessive play indicating
maintenance is required.
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Machine Serial Number: | MK7-2-005

Customer Unit Number:
Revision: | Original

Revision Date: | 10-OCT-2007

By: | DLU
COMPONENT SERIAL NUMBER MANUFACTURER
Engine Serial #: 904-946-00-671241 Mercedes
Engine ECM Serial #: A042-447-1840 Mercedes
Engine ADM Module Serial #: NR 260524 Mercedes
Transmission Serial #: 1750607 Spicer
Carrier Piston Hyd Pump Serial #: 49232857 Rexroth
LH AC Piston Hyd Pump #1 Serial #: 49227121 Rexroth
LH AC Piston Hyd Pump #2 Serial #: 49247103 Rexroth
RH AC Piston Hyd Pump #1 Serial #: 40117480 Rexroth
RH AC Piston Hyd Pump #2 Serial #: 49232091 Rexroth
LH Rock Drill Serial #: N/A
RH Rock Drill Serial #: N/A
ROPS / FOPS Serial #: 170-1063915 MacLean
Brake Accumulator #1 Serial #: 521647-01 Parker
Brake Accumulator #2 Serial #: 517143-01 Parker
LH Valve Controller Serial #: 0609-3516 Hawe
RH Valve Controller Serial #: M4006-665 Hawe
Controller Software (Filename & Rev.): MK7-2 Hawe
LH Feed Rollover Serial #: 368606 Helac
RH Feed Rollover Serial #: 368605 Helac
Engine Axle Serial #: 7D25 New Holland
Deck Axle Serial #: 7D05 New Holland
SERIAL NUMBER = | 1 Page Ill.1
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Figure B

PUMP ORIVE SLEEVE
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CONTROL VALVE ASSEMBLY

ITEM DESCRIPTION Qary. ITEM DESCRIPTION Qry.
i Qil Seal ......... ... ............ 1 22 OvershiftSpacer(Notonall models). ... 1
2 Qil Seal Retainer Ring. ............. 1 23 Qil Seal Retainer Washer ........... 1
3  Oil Seal Retainer Washer ........... 1 24 Qil Seal Retainer Ring.............. 1
4  Forward & Reverse Valve Spool ... ... 1 25 OilSeal......... ... . L. 1
5 Control Valve Gasket............... 1 26 Piston Housing Assembly . .......... 1
6 DetentSpring..................... 1 27 Stop Plug ... oo 1
7 DetentSpring.............00..0.nn 1 28 Plug "O" Ring...civvvnn i 1
8 DetentBall ....................... 3 29 Piston "O" Ring ......... ... ..., 1
9  Neutral Switch .................... 1 30 GlydRing -, ..o e 1
10 DetentBall ........... . ... ... ... 1 31 Piston ..o 1
11 Valve Housing Plug .. .............. 1 32 Piston Housing.................... 1
12  Valve Housing Plug “O” Ring........ 1 33 OilSeal ... i 1
13 Overshift Spacer{Notonallmedels). ... 34 BandSeal..................... ... 1
14 Control Valve Housing.............. 1 35 "O"Ring........ i, 1
15 Detent Spring Plug................. 1 Figures A-B-C & D are various declutch options.
16 Detent Spring Plug Washer. ... ...... 1 44 Adaptor Screw ... 4
17 Detent SPring..................... 1 45 Adaptor Screw Lockwasher. ... ... ... 4
18 Valve to Adaptor Housing Screw . . . .. 9 46 Valve Adaptor..................... 1
19 Valve to Adaptor Housing Screw 47 Valve Adaptor Gasket .............. L

Lockwasher. ... . .................. 9 48 Adaptor SCrew ........oooo 5
20 Speed Selector Spool Plug.......... ! 49 Adaptor to Plate Gasket ... .. ..... .. 1
21 Speed Selector Spool ... ... ? 50 Valve Adaptor Plate . ............... 1

MB-TRA1329 L | 11 ey Page 21 of 154




BI621994

Figure 29 Figure 32
Remove 2nd clutch dise hub retainer ring retainer. Remave disc hub.

Figure 30 Figure 33
Remaove disc hub ring retainer. Remove bearing end plate.

Figure 34
Figure 31 Remove brake drum stud nuis (used only 10 hold drum in place
Remove disc hub retainer ring. after drive shaft was removed).
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Figure 96
Figure 93 Position taper bearing spacer on shaft.

Install cluich disc end plate.

Figure 97
Install 151 gear into clutch drurn, Align splines on 1st gear with
internal teeth of fricticn discs. Tap gear into position. Do not
force this aperation. Gear splines must be in full position with
internal teeth of all friction discs.

Figure 94
Install end plate retainer ring.

Figure 95 Figure 98
install inner clutch gear taper bearing. Instalt outer taper bearing.

17—
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Figure 161
Instail bearing retainer ring.

Figure 1598
Position front bearing over bearing race.

Figure 162
Instali clutch shaft piston rings. See note in Figure 103.

Figure 158 DISASSEMBLY AND REASSEMBLY
Position end plate lock ball in clutch shaft. OF THE FORWARD AND 2ND CLUTCH

(Forward being disassembied)

Figure 160 Figure 163
Install bearing end plate, aligning natch in plate with lock ball, Remove clutch shaft piston rings. {See note in Figure 103.)

28
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Figure 223 Figure 226
Coat outer diameter of oil seal with Permatex No. 2 and press Install front bearing cap and shims. Tighten bolts 1o specified
seal in bearing cap with lip of seal in. See assembly instruction torque. Tap output shaft front and rear to seat taper bearings.
sheet for seal depth. Using new 0" rings install rear output Loosen front bearing cap bolts.

bearing cap, oil seal and taper bearing cup on transmission
case. Lube opening in bearing cap must be aligned with lube
opening n case.

Figure 227
Using a inch Ib. torque wrench, determine the rolling torque of
the output shaft and record. Tighten front bearing cap bolts 10

Figure 224 specified torque. Check rolling torque with bolts tight. Torque
Tighten bearing cap bolts 1o specified torque. {See 1tworque must be 6 to 8 inch Ibs. [0,7-0,03 N.m] more than when bearing
chart.) cap bolts were loose. Add or omit shims on the frant bearing

cap to achieve the proper preload.

Figure 225
" Coat outer diameter of front output oil seal with Permatex No. 2. Figure 228
instali seal in bearing cap with lip of seal in. Position reverse and 3rd clutch in transmission housing.

30—
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Figure 291
Install pump drive gear retainer ring.

Figure 288
Apply a light coat of Permatex No. 2 on the outer diameter of

the oil baffle seal. Press seal in oil baffle with lip of seal down. DISASSEMBLY AND REASSEMBLY
OF TURBINE AND IMPELLER COVER

DISASSEMBLY

Figure 289
Install new oit baffle seal ring. Position oil baffle on impeller and
hub assembly.

Figure 292
Remove turbine hub to impeller cover bearing retainer ring.

Figure 290 Figure 293
Install pump drive gear on impeller hub. Remove retainer ring to bearing washer.

— 50—

Page 76 of 154 et MB-TRA1329




BI621994

16 SCREW RING GEAR INSTALLATION PROCEDURE
{Non-Asbestgs Ring Gear)

1. Remave 4l bunts from flywheet mounting face and pilor bores. Clean the tarque converter ring gear flywheel mounting suriace
and the ring gear screw tapped holes with solvent. Dry tharoughly, being certain ring gear screvy holes are dry and clean,

2. Check engine flywheel and housing or housing adapior for conformance 10 standard S.AE. No, 3 - SAE J927 and J1033
olerance specifications far pilor bares size, pilot bares eccenricities and mouniing face dewviations. Measure and recard engine
crankshaft end play.

3. Install torque converter ring gear as shown,

NOTE: Assembly of the ring gear must be completed within a fifteen minute
period from start of screw installation. The screwes are prepared with an epoxy
coating which begins to harden after instaliation in the flywheel mounting holes. If no
tightened to proper torque within the fifteen minute petiod mnsellicient screw clamping
tension will result,

4. Install backing ring and sixteen (16] special screws 1o approxmately 08 ingh (1.5 mmiof seated position. 1t is permissibie to use
a power wrench for this installation phase, With a calibtated 1orque wiench tighten serews 30 to 33 pounds feet of torque 1407 -
44,7 Nomi

To obtain maximun effectiveness of the speaal screw's locking feature, d minimum ime period after screw installation of
twelve (121 hours 15 suggested before angine startup.

The special screw s to be used for ONE installation only, It the screw s ramoved for any reason it MUST BE REPLACED Itis
recommended that the epoxy left in the flywhcel hole be removed with the proper 1ap and cleancd with solvent. Ory hole
thoroughly and use a NEW screw for re-instatlation.

& Assemble torque converier 10 engine flywheet by sliding converter into position by hand before {astening housing attachment
scraws. This may requite more than one thial ta match the dive gear teeth Pulling tha convertern intg position with housing
attachment bolts is 0ot recommendad.

6. Measure enging crankshalt end play after assembiy of torque conventer. This valui must b within one thousandth L0011 of an
inch 10,0254mmi of end play recorded tn Paragraph 521 before assembly of wrgue converter,

802653 — 1.5 INCH [38,11 16 SCREW RING GEAR KIT 802554 1.5 INCH 138,11 16 SCREW RING GEAR KIT
1 248341 Torque Converter Ry Goar 1 EERE] Torue Convverter Ring Gisar
16 236268 Ang G Screw 1.5 Inch (38 1 14 23628E Bingy Gusar Screwe 1.5 Inch (3813
1 802558 Instaflation Insiruction St 1 Biscking Ring

Tt Insuucton She

243T6E7 Bockme Ring oot mchariend g BO255RE Fang Geor B Blear s Credonend Sigioan ey

Bimensions are in inches Carmensions i are me.

SEE PAGE 60 FOR INSTALLATION [LLUSTRATIONS
SEE PAGE 69 FOR 32 BOLT INSTALLATION
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Figure 11
Install 2nd speed clutch pilot bearing.

Figure 12
Install transmission case gasket and Q"' 1ing seals.

Figure 14
Support front cover with a chain fall. Install alignment studs in
transmission case. Position front cover assembly an aligning
studs. Turn output flange to align clutch disc hub in clutch. Do
not force this operation. With front cover in position against the
transmission case install cover to case bolts. Tighten to
specified torque.

Figure 15
Install front cover plug.

Figure 13
Install housing spacer, gasket and "0 ring seals. NOTE: Hous-
ing spacer is used with 12 plate clutch modulation only.

7 S

Figure 16
tnstall companion flange, flange 0" ring, washer and nut. Tor-
que nut 1o specified torque. [See elastic stop nut torque chart).

Page 98 of 154
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Figure 9
Using new “0" rings install rear owtput bearing cap and taper
bearng cup on transmission case. Lube opening in bearing cap
must be aligned with lube opening in case. Tighten bearing cap
holts to specified torque. (See torque chart}

Install frant bearing cap and stims. Tighten bolts to specified
tarque. Tap output shaft front and rear to seat taper bearings.
Loosen front bearing cap bolts.

Figure 10
Using a inch Ib. 1orque wrench, determine the rolling twrque of
the output shaft and record. Tighten front bearing cap bolts 1o
specified torque. Check rolling torque with boits tight. Torque
must be 8 to 8 inch tbs. [0.68 - 0.80 N m} more than when bear-
ing cap bolis were loose. Add or omit shims on the frant bearing
cap o achieve the proper preload.

— 87—

Figure 11

Locate high-fow range shift fork in shift hub with offset of fork
toward gear. Insert rail support and rail into bore in transmission

housing and into shift fork.

Figure 12

Tighten support bolts to specified torque. {See torque chartd.

Figure 13
Locate lackscrewe hole in shift rait with hole in shift fork. Instali
lockscrew, tighten securely and lockwire 10 prevent fcosening.

Proceed with Figure 228 in the R & HR 32000 3-Speed Section.

MB-TRA1329
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DRIVE PLATE INSTALLATION

SUBJECT: 28000/32000 Series Transmission and C-270/C-320 Series Converter Crive Plate Kits.
REASQON FOR BULLETIN: Proper ldentification by Bolt Circle Diameter.

Measure the A" dimension {Belt Circle diame-er) and arder Drive Plate Kit listed beiow.

ALIGNMENT HOLES

{1} DRIVE PLATE AND
WELD NUT ASSEMBLY

14} INTERMEDIATE
DRIVE PLATES

BACKING RING

A" Dimension {Bolt Circle Diameter)

13.125” 1333,375 mm| Diarmetet
Kit No. 802336

13.50" {342,900 mm| Diameter
Kit No. 802333

17.00" 1431 800 mm| Diameter
Kit No. 802454

Each kit will include the following parts:
4 intermediate Drive Plates
1 Drive Plate and Weld Nut Assembly.
1 Backing Ring.

10 Screw and Lockwasher Assembly.
1 Instruction Sheet.

TG FACILITATE ASSEMBLY, ALIGN SMALL HOLES IN DRIVE PLATES - SEE ILLUSTRATION ABOVE.

Position drive plate and weld nut assembly on impeller cover with weld nuts toward cover. Align intermediate drive plate and
backing ring with holes in impeller cover. NOTE: Two dimples 180° apart in backing ring must be out {toward engine flywheel).
Install capscrews and washers. Tighten 23 to 25 it ibs. torque 31,2 - 33,8 Numi.

SEE PAGE 99 FOR TRANSMISSION TO ENGINE
INSTALLATION PROCEDURE

Instruction Sheet 802334
TSB-79 Rev. 11.33
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28000 1 32000 transmission - hydraulic diagram

4 speed - with total neutral pessore  TempeRaTurz | Forward and 2nd clutch engaged ' carck-ront

GAUGE GAUGE bar

@ @ TEMPERATURE
CHECK-FPORT
- c
Safety vatve _
9,6 - 13,8 bar
cracking pressure rication

a__. @ : 8 _.,@ 3 FAC plog)  Lubricato

S e 4 I A m

Hose Cooler Hose
.Iml.. Torgue
— CONMVErET
Pressure
regularor _ W“_
vahe |

16,5 - 20,7 bar

OPERATOR COMPARTMENT .
— PRESSORE

total neutral Ird 2nd 151 FORWARD REYERSE
solengid solenaid solenoid solenoid SOLEROID SOLEE QIR

— / i ke L, e
By-pass MN.VN.F._I.WW. .m ki rﬁlm'Wl_ .Mnl..lww Lh! Fz1.. <
vale [P ¥ A i > 5 5 .
1,7- 43 bar |-
| me oe o _, r
— 3 a— Bar bk bar
ﬁaﬂw = s .Hllmn m =g [ = IH
> > 3

>
AIR
BREATRER

o £ 3 SCREER
, E s e
_ _ I @ {sc ® fie) re ‘Re:
| . 1] j )

MODOLATIONH

"
{

OIL 5P bar bar bar bar bar bar
=8 ] e ] = ]
— r n forward reverse
(1 bar = 14,504 PSt) clutch clutch clutch chulch clutch cluteh

é OFF-HIGHWAY COMPONENTS
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CLARICHURTED

EOMPONENTS

COMVERTER HOUSIMG TO TRAMNSMISSKON
CASE SPACER USED OMLY WiTH 12
FLATE CLUTCH PACK ASSEMBLY.,

NI 4

Ly,
] .ry ,-:2"”}
\ @ oA
” N

DRAIM BACK HOSE SPECIAL SUMP

OPTION
ECopyright Clark Equipmant Campany 1993 GRP-2 (REV. 3-83)
Unpublished matsrlal - - All fghts roservad
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-\‘Eizf‘l’,— SPICER OFF-HIGHWAY PRODUCTS DIVISION

PUMP DRIVE GROUP

ITEM QTY PARTNO %

1 2C-720

i 6 AE-07

3 3 223925

4 3 237798

3 3 230811

& 3 230812 D

%- Part Stock Recommendation
GRP-31 3-82

REV: 13 Jan 83 *
MODEL: 237241 GRP

DESCRIPTION

Bearing Support Screw

Bearing Support Screw Lockwasher
Drive Gear Snap Ring

Pump Drive Gear Bearing

Pump Drive Bearing Support

Pump Drive Gear 47T

Page 1
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DAMNA - SPICER OFF-HIGHWAY PRODUCTS DIVISION

-y

32000 LOW 4 SPEED
SHAFT GROUP

ITEM QTY PARTNO

24 1 243257
25 1 243259
26 1 250215
27 1 7TBK241
28 1 251434
29 5 4E-06

30 5 1C-618
3 1 239244
32 1 TEK112
33 AR 251442
33A AR 251443
33B AR 251444
33C AR 251445

N.I- Mot lllustrated

AR- As Required

%- Part Stock Recornmendation
GRP - 32-164 5-02

m o o O O 8

OO0 oo

May 24, 2002

MODEL: 269761 GRP
DESCRIPTION

Low Shaft Rear Bearing Cone
Low Shaft Rear Bearing Cup
Low Shaft Pressure Piston Ring
Rear Bearing Cap "0"ring
Rear Bearing Cap

Rear Bearing Cap Lockwasher
Rear Bearing Cap Capscrew
Rear Bearing Cap Plug
O-ring-Pressure Tube

Bearing Cap Shim -.004
Bearing Cap Shim -.007
Bearing Cap Shim - .010
Bearing Cap Shim - .020

Page 2
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w/ SPICER OFF-HIGHWAY PRODUCTS DIVISION

3-Nov-00
ELECTRIC CONTROL VALVE GROUP REV  9-Nowv-00

MODEL: 251165 GRP

ITEM QTY PARTNO Yo DESCRIPTION
1 1 249695 E Reverse & 2nd Solenoid Cover
1A 1 250627 E Forward & 1st Solenoid Cover- M.
| 1C516 Solenoid Cover Screw
3 3 4 E-5 Solenoid Cover Screw Lockwasher
4 MNot Used on this Model
5 2 249696 Reverse & 2nd Solenoid Wire Retainer-N.|
54 2 250629 Forward & 1st Scolenoid Wire Retainer-N.|
4 248838 Wire Retainer Spacer
1 250624 B Control Valve Assembly to Converter Housing
Gasket
8 1 4TK-T Modulator Pressure Regulator Bore Plug
9 thru 16 Mot Used on this Model
17 1 251006 D Control Valve Housing Assembly- Inc

Itern 8 thru 16 & ltems 28,29,41

18 5 TEK-014 B Cartridge "O"Ring

19 5 T6K-015 B Cartridge "O"Ring

20 5 T6K-016 B Cartridge "O"Ring

21 5 TBK-10 B Cartridge "0O"Ring

22 4 248871 D Walve Cartridge- 4 way- includes items
18 thru 21

23 4 TEK122 E Solenoid Cail to Cartridge "O"Ring

24 4 250445 D Solenoid Coil - 12 Volt

25 4 T6K-121 B Solenoid Nut to Coil "O"Ring

26 4 248875 E Solenoid Coil Nut

27 Not Used on this Model

28 4 250444 n] Spool Type Solencid Cartridge Assy

Includes Items 18 thru 26
Page 1
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dmaclean Canada - MAINTENANCE BULLETIN

Title: | Procedure, Drive-Line Brake Repair
Number: | MB-MEC1450
Revision: | A

WARNING:

Stored energy from the springs can cause power plate assembly to pop off
housing. To control this, remove assembly bolts #1 & #2 (see Figure 3) and
replace with (2 x M12 X 1.75 X 70).

Remove all other assembly bolts alternately keeping power plate parallel to the
housing to prevent damage to bearings. Loosen remaining bolts in an alternate
pattern until all bolts are removed.

2.5 Replace bolts at location #1 & #2 with 2 x M12 X1.75 x 70mm Bolts. Remove all
other assembly bolts alternately keeping power plate parallel to the housing to
prevent damage to bearings. Loosen remaining bolts in an alternate pattern until
all bolts are removed. As shown in Figure 4. Remove bolts from location #1 & #2,
and then remove power plate sub-assembly from brake. As shown in Figure 4.

Assembly
Bolt

Figure 3- Installing of Longer Bolts. Figure 4- Removal of Power Plate.

Page 4 of 16 e | 7 B, MB-MEC1450
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qmaclean Canada - MAINTENANCE BULLETIN

Title: | Procedure, Drive-Line Brake Repair
Number: | MB-MEC1450
Revision: | A

CAUTION NOTES:
BEFORE RE-COMMISIONING UNIT COMPLETE UNIT BRAKE TESTING

PROCEDURES TO CONFIRM ALL BRAKING SYSTEMS ARE FUNCTIONING
PROPERLY.

MB-MEC1450

| e Page 15 of 16
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et

LUBRICATION

Among the most common
causes of joint and slip problems
is lack of proper lubrication.
Properly sized Spicer U-joints
that are adequately relubricated
at recommended intervals will
normally meet or exceed vehi-
cle operation requirements.
Relubrication flushes the [oints
thus removing abrasive con-
taminants from the bearings.

LUBRICANTS FOR UNIVERSAL JOINTS

For a normal application, use
a good quality lithium soap
base extreme pressure (E.P)
grease meeting the “MN.L.G.|.
Grade 2 specifications. Grades 3
and 4 are not recommended
because of their greater
thickness.

For a severe application, use
a good quality lithium soap
base or equivalent E.P. grease
having an operaling temperature
range of +325to - 10 degrees
Fahrenheit. In addition, the
grease should meet the NLLG.I
grade 2 specifications.

Consult your local lubricant
source for greases that meet
these specifications.

N.L.G.."E.P.Grade 2

Lubricating Grease

*Mational Lubncating Grease Institute

[NITIAL LUBRICATION AND
RELUBE CYCLES

Spicer replacement universal
joint kits contain only enough
grease to provide needle roller
bearing protection during
storage. Itis therefore necessary
to completely lubricate each
replacement kit prior o assembly
into the yokes. Each cross lube
reservoir should be fully packed
with a recommended grease and
each bearing assembly should
alsao be wiped with the same
grease; filling all the cavities
between the needle rollers and
applying a liberal grease coating
on the bottom of each bearing
assembly. Too much grease may
cause hydraulic “lock-up” mak-
ing installation difficult. After
the kits are installed into the
yokes and prior to placing into
service, they should be relubed,
through the lube fitting, using
the same grease.

Relubrication cycles vary
depending on the service
requirements and operating
conditions of the vehicle. A
recommended relube cycle for
various types of service is
shown below.

NOTE: On-highway is defined
as all applications requiring
less than 10% of operating time
on gravel, dirt or unimproved
roads. If longer than 10% oper-
ating time off-highway, use off-
highway recommendations.

Far line haul tractars using
"10" series (1610, 1710, 1760
and 1810} u-joints and Glidecote
slip splines, the relubrication
cycle may be extended up to
50,000 miles. Consult Dana
Corporation, Spicer Universal
Joint Division, for lubricant
recommendations and evaluation
of specific operating conditions
that may require this
exlended relubrication cycle.

Type of

Service Miles or Time
5000/8000 3 months

10,000/

15,000 1 menth

5000/8000 3 months

Extended
{Line Haul)
{Series
1610 thru
1880)

Severe
Usage Off
Highway
{4x4)

50,000 3 months

200073000 1 manth

Page 10 of 38
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POSITION

Bearing Strap.

Flange Bolts (5/18) .
(3/8) .
(7118) .
{1/2) .

DOUBLE-CARDAN CONSTANT
VELOCITY TYPE JOINT
(Light Duty)

The double-cardan constant
velocity (CV) type u-joint is a
special design to accommaodate
necessary installation angles
not compatible with single-
cardan u-joints. The CV joint
also requires special attention.
MNeglact is its main enemy.

The CV joints need lubrication
to live and some flush-type fit-
tings require special lube gun
of the older assemblies creates
problems. Some flush-type fit-
tings require special lube gun
fittings, such as a needle nose
attachment. The crosses may
ar may not have lube fittings.

The centering socket and ball
is critical to proper function of
the CV joint and smoath opera-
tion. Withaut lubrication it will
wear outl, causing vibration and
serious damage. Rebuilding the
CV joint will be necessary.

TORQUE SPECS FOR LIGHT AND MEDIUM DUTY
BOLTSIZE | TORQUE (Lb./Ft.)

s e Mel IR

U-Bolts (616} .312-24 1417
(3/8) .375-24 20-24
(TH116) .438-20 32-37

13-18
25-30
45-60

LUBRICATION

The lube fitting for the center-
ing socket in the CV joint can
be difficult to reach and requires
a special lube technique. It is
necessary 1o rolate the driveshaft
1o a position with the flush type
lube fitting in the centering
socket up toward the floor
board. The yokes spread or
open in this position to allow
access with the needle nose
tip. It is still an awkward and
blind procedure. That explains
why neglect is so commaon.

‘ &
ik U

A WARNING: Holaling shalls can be
dangercus, You cansnag clotbes, skin,
hair, hands, stz This can cause sprious
iy ar death

[Cra nat wears on a shaft {with ar withoot a
guard) whan 1he engire is running

A more positive, less frustrat-
ing approach is to disconnect
the driveshaft. The lube fitting
will come into view but it may
be necessary lo jack one front
wheeal and rotate the driveshaft.
This can be done to all 4D
vehicles with the double-cardan
u-joint.

. «
Lubrication access hole in late-design
Spicar Double Cardan Joints.

The later-design Spicer CV
joints simplify lubrication by
making easy access 1o the lube
fittings. Service replacement
kits have been modified with a
lube fitting in one or more bear-
ing assemblies lo aid in lubrica-
tion access. Also, an access
hole has been provided in the
center yoke for easy lubrication
of the centaring ball. This new
design eliminates the nead 1o
disconnect the shaft and puts
the fittings in plain view.

Look for signs of u-joint trou-
ble when lubricating u-joints:

w Lube spray from a leaky seal
indicates need for u-joint
replacement.

= ANy lonseness or noticeable
“slop™ at a u-joint in the
driveshaft calls for immediate
replacement of the u-joint,
assuming the snap rings or
bolts are already in place or
torqued down.

17
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be related to angularity prob-
lems. Both of these problems
can be caused by lack of
lubrication.

Problems which are not a
result of lubrication are associ-
ated with the installation, angles
and speed of the driveshaft.
Fractured parls caused by
torque, fatigue and bending are
associated with overload, exces-
sively high u4oint angles and
driveshaft lengths exceeding
critical speed limitations.

2h

End Galling
VIBRATION-RELATED PROBLEMS

Vibration is a driveshaft
problem that can be either
transverse or torsional.

Transverse Vibration

Transverse vibration is the
result of unbalance acting on the
supporting shafts as the drive-
shaft rotates. When a part hav-
ing an out-okbalance, or heavy
side, is rotated an unbalanced
force is created that increases
with the square of the speed.
The faster the shaft turns, the

greater the unbalance force
acting on the shaft.

The force produced by this
out-of-balance condition tends to
bend the supporing members.
As the supporting members
have a natural frequency of
vibration similar to a swinging
pendulum, a violent vibration
may exist at certain periods
when the speed of rotation and
the natural frequency of supports
coincide.

Each and of the shaft must be
balanced individually as each
support is responsive to an oul-
of-balance condition in the por-
tion of the shaft it supports. Out-
ofl-balance affects operating con-
ditions only when rotating.

Transverse vibration caused by
a driveshaft out-of-balance will
usually emit sound waves that
you can hear and mechanical
shaking that you can feel. The
force from out-ol-balance
increases with speed, not torque
load. The driveshaft speed is
determined by vehicle speed
and the vibration is demon-
sirated best by road testing the
wehicle to operating speed,
disengaging engine, and check-
ing vibration while coasting with
enging noises eliminated.

Torsional Vibration

Torsional vibration, although
similar in effect to transverse
vibration, is an entirely different
motion. The transverse vibration
is a bending movement whereas
tarsional vibration is a twisting
rmotian.

The energy to produce torsional
vibration can occur from the
power impulses of the engine or
from improper u-joint angles,
This type of vibration is difficull
to identify in road testing but cer-
lain characteristics do exist. It
causes a noticeable sound dis-
turbance and can occasionally
transmit mechanical shaking.

Torsional vibrations can exist
at one or more periods any
place in the operating range and
tend to be more severe at lower
speeds. Changes in torque load
{part-to-full throttle) usually effect
the vibrration. The nanuniform
welocity obtained when a u-joint
operates at an angle produces
torsional vibration. In a driveline
having two or more joints in
series, it is desirable to have the
individual joint angles arranged
such that the net result minimizes
nonuniform velocity character-
istics over the systemn.

It is practically impossible to
maintain the desired joint angles
throughout the operating range.
Therefore, it is necessary to
determine some maximum limit
of torsional excitation which can
be considered as generally
acceptable.

The amount of tarsional excita-
tion which can be accepted with-
out causing excessive disturbance
depends upon operating speed
and characteristics of supporting
structures and other units in the
driveline and drivetrain system.

Other vibrational problems in
a driveshaft could be caused by
worn or damaged u-joints. These
joints must be constantly main-
tained according to manufac-
turer’s lubrication specifications.

Page 32 of 38
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qmaclean Canada — MAINTENANCE BULLETIN

Number: | MB-MEC1170
Revision: | Level A

Chart #2: Grade 8 Imperial HHCS Torquing the Nut

Fastener Torque (Ft-lbs)

Bolt Diameter Hex Nut with Antiseize Lock Nut
Inches UNC UNF
3/8 25 30 20
7116 40 50 35
1/2 65 70 50
9/16 95 100 75
5/8 125 145 100
3/4 225 250 180
7/8 365 405 290
1 545 610 (155) 430
1-1/8 775 (195) 870 (220) 615 (155)
1-1/4 1090 (275) 1210 (305) 860 (215)
1-3/8 1430 (360) 1625 (405) 1145 (285)
1-1/2 1895 (475) 2135 (535) 1510 (380)

Values in () represent input torque to a 4:1 torque multiplier

MB-MEC1170A

ACLEAN
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4maclean Canada - MAINTENANCE BULLETIN

Revision:

Title:
Number:

Hose List, MK7-2-005
MB-HYD1604
Original

The following is the machine specific hose list for 2-Boom Jumbo MK7-2-005.

Hose No. Size Length || Fitting || Fitting Circuit Description
AO01 8C 42 1 1 AIR/WATER FROM AIR COMPRESSOR TO FILTER
A02 8C 195 1 1 AIR/WATER FROM FILTER TO T FITTING
A03 8C 1 1 AIR/WATER FROM T FITTING TO JOINER
AO4 8C 155 1 1 AIR/WATER FROM JOINER TO LUBE PUMP ASSY
Al12 8C 49 1 L AIR/WATER FROM FILTER TO COALESCING FILTER
Al4 4A 49 1 1 AIR/WATER FROM VALVE ASSY TO TANK
Al4A 4A 49 1 0 AIR/WATER FROM VALVE ASSY TO GROUND
Al1R 6B 28 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO BRAKE MANIFOLD
A2R 6B 24 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO BRAKE MANIFOLD
ABO02 6C 9 1 1 STEER/BRAKE
AB12 6B 8 1 1 POWER FRAME FROM FRONT AXLE TO FRONT AXLE
AB12 6C 9 1 1 STEER/BRAKE
ACCO1 6B 9 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO CHARGE VALVE
ACCO02 6B 48 1 1 STEER/BRAKE FROM PRESS RED MANIFOLD TO ACCUMULATOR
ACCO03 6B 7 1 L STEER/BRAKE FROM ACCUMULATOR TO BRAKE VALVE
ACC11 6B 11 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO CHARGE VALVE
ACC12 6B 50 1 1 STEER/BRAKE FROM PRESS RED MANIFOLD TO ACCUMULATOR
ACC13 6B 8 1 L STEER/BRAKE FROM ACCUMULATOR TO BRAKE VALVE
ACCSW 6B 16 1 L STEER/BRAKE FROM CHARGE VALVE TO BRAKE MANIFOLD
AF01 16E 228 1 1 AIR/WATER
AFO01 16E 246 1 1 AIR/WATER MINE AIR IN
AF02 16E 60 1 1 STEER/BRAKE
AF03 8C 26 1 L AIR/WATER
AF13 8C 26 1 L AIR/WATER
ARPSO1L 4A 24 1 L AIR/WATER
ARPSO01L 4A 171 1 L BOOM FRAME FROM LH BULKHEAD TO LH FEED AUTO-REV P-SWITCH
ARPSO1LA 4A 22 1 1 BOOM FRAME
ARPSO01R 4A 24 1 L AIR/WATER
ARPSO1R 4A 171 1 1 BOOM FRAME FROM RH BULKHEAD TO RH FEED AUTO-REV P-SWITCH
ARPSO01RA 4A 22 1 1 BOOM FRAME
ARPSO2L 4A 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER
ARPSO02R 4A 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER
ARPSO3L 4A 1 1 BOOM FROM LH JOINER TO LH AUTO RETRACT VALVE
ARPSO3R 4A 147 1 1 BOOM FROM RH JOINER TO RH AUTO RETRACT VALVE
Page 6 of 16 e | 7 B, MB-HYD1604
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dmaclean Canada - MAINTENANCE BULLETIN

Title: | Drill Lubrication System

Number: | MB-HYD1570
Part Number(s) Affected: | 1065720, 1075750, 1074867
Machine Model(s) Affected: | All Equipped
. | Drills and Feeds

Parts Manual Section:
Revision: | Original

Creation Date: | 14-SEP-2006 Revision Date:
Written By: | Donna Umlah Revised By:
Checked By: | Chad Pink Checked By:
Approved By: | Darren Bowins Approved By:
1. Scope:

The drill lubrication system supplies atomized oil to the fronthead of the rock drill. The
system also provides a means of pressurizing the fronthead of the drill with air pressure
to restrict drill cuttings and water from entering the fronthead.

L

‘ Pressure Switch

| Air Pressure Switch

Oil Level Switch | Regulated Pressure

Air Regulator

Filler / Breather

Air Pressure Gauge
System Pressure

7
@ [F=

AR

SSURE

\ Capillary Tube

Figure A - Drill Lube Pump System

MB-HYD1570 = | 1 e Page 1 of 12
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dmaclean Canada - MAINTENANCE BULLETIN

Title: | Drill Lubrication System
Number: | MB-HYD1570
Revision: | Original

6. Notes:

If any questions or problems arise, please contact Maclean Engineering Technical
Service for assistance.

Phone: 1-866-856-3626
Email: service@macleanengineering.com

Page 12 of 12 = | 1 e MB-HYD1570
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dmaclean Canada - MAINTENANCE BULLETIN

Title: | Pump, Grundfos Installation & Operations
Number: | MB-HYD1563
Revision: | Original

Preventative Maintenance

At regular intervals depending on the conditions and time of operation, the following checks should be made:
1. Pump meets required performance and is operating smoothly and quietly.

There are no leaks, particularly at the shaft seal.

The motor is not overheating,

Remove and dean all strainers or filters in the system.

Verify the tripping of the motor overload protection.

Check the operation of all controls. Chedk unit control cyding twice and adjust, if necessary.

If the pump is not operated for unusually long periods, the unit should be maintained in accordance with these instructions. In addition,
the pump is not drained, the pump shaft should be manually rotated or run for short periods of time at monthly intervals.

SN M oA N

b

To extend the pump life in severe duty applications, consider performing one of the following actions:

- Drain the pump after each use.

- Flush the pump , through system, with water or other fluid that is compatible with the pump materials and process liquid.

- Disassemble the pump liquid components and thoroughly rinse or wash them with water or other fluid dthat is compatible with the
pump materials and process liquid.

If the pump fails to operate or thereis a loss of performance, refer to the Troubleshooting Section on pages 13-14.

Motor Replacement

If the motor is damaged due to bearing failure, burning or electrical failure, the following instructions detail
how to remove the motor for replacement. It must be emphasized that motors used on CR pumps are | Figureé

spedifically selected to our rigid spedifications. Replacement motors must be of the same frame size, should CR(X}{N}(T) 8,16 & CRT 2,4
be equipped with the same or better bearings and have the same service factor. Failure to follow these
recommendations may result in premature motor failure.

Disassembly

1. Tum off and lock out power supply. The power supply wiring can not be safely disconnected
from the motor wires,

2. Remove the coupling guards.

3. Using the proper metric Allen wrench, loosen the four cap screws in the coupling. Completely
remove coupling halves, On CR1s-CR20, the shaft pin can be left in the pump shaft. CR{N)32, 45,
64 and 20 do not have a shaft pin.

& Moto the clearance
bekw the ¢ oupling

+ Ralse the coupling
higher, s tar as i
vl go.

+ Lower # hallway back
down (12 the distance
you just raigad i),

+ Tightan screws
(==& torque specifica-
fions below)

CR1s,1, 3,5 10, 15 and 20: do not loosen the three shaft seal securing allen screws.

4. With the correct size wrench, loosen and remove the four bolts which hold the motor to the
pump end.

5. Lift the motor straight up until the shaft has ceared the motor stool.

Assembly

1. Remove key from motor shaft, if present, and discard.

2. Thoroughly dean the surfaces of the motor and pump end mounting flange. The motor and shaft must be clean of all oil/grease and
other contaminants where the coupling attaches. Set the motor on the pump end.
Place the terminal box in the desired position by rotating the motor.

4. Insert the mounting bolts, then diagonally and evenly tighten. For 3/8" bolts, torque to 17 ft.-lbs., for 1/2" bolts torque to 30 ft.-Ibs,, and
for 5/8” bolts torque to 59 ft -Ibs.

5 CR1s1,3,and5:
Insert shaft pin into shaft hole. Reinstall the coupling halves onto shaft and shaft pin. Reinstall the coupling screws and leave loose. Check

that the gaps on either side of the coupling are even, and that the motor shaft keyway is centered in the coupling half, as shown in Figure
6a, page 11. Tighten the screws to the correct torque.

CR10, 15 and 20:

Insert shaft pin into shaft hole. Insert plastic shaft seal spacer beneath shaft seal collar. Reinstall the coupling halves onto shaft and shaft
pin. Reinstall the coupling screws and leave loose. Check that the gaps on either side of the coupling are even and that the motor shaft key
way is centered in the coupling half, as shown in Figure 6a, page 11. Tighten the screws to the correct torque. Remove plastic shaft seal
spacer and hang it on inside of coupling guard.

CR 2, 4,8 and 16:

Reinstall coupling halves. Make sure the shaft pin is located in the pump shaft. Put the cap screws loosely back into the coupling halves.
Using a large screwdriver, raise the pump shaft by pladng the tip of the screwdriver under the coupling and carefully elevating the
coupling te its highest point (see Figure 6). Note: the shaft can only be raised approximately 0.20 inches (Smm). Now lower the shaft
halfway back down the distance you just raised it and tighten the coupling screws (finger tight) while keeping the coupling separation
equal on both sides. When the screws are tight enough to keep the couplings in place, then torque the screws evenly in a ariss-cross pattern.

10
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Number:
Revision:

Title:

Pump, Grundfos Installation & Operations
MB-HYD1563

Original

2. Torques and lubricants

This section shows the screws and nuts that must be tightened to a certain forque and the lubricants to be

Page 22 of 38

used.
Pos. Description Number Dim. Torque [Nm] Lubricant
7a | Screw e | M | 2]
M6 13
9 Hexagon socket head screw 4 Mma 31 Thread-Eze
M10 62
18 Air vent screw (spindle) 1 " (M8) 35 (3)
23 Plug 1 16" 35 Soapy water
25 Priming valve (spindle} 1 2" (M10) 35 (5)
26 Staybolt < M12 Thread-Eze
M6 10
28 Hexagon head screw 4 | M8 12 Thread-Eze
Mi2 40
35 Hexagon head screw 4 M10 23 Thread-Eze
36 Nut fa Mi2 50 Thread-Eze
37 O-ring 2 8137.5x 3.3 Rocol 22
47.a Bearing ring Sr? = sgec:ion mmm ller Rocol 22
67 Lock nut 1 M8 18 Gardolube L 6034
105 Shaft seal 1 M28 35
113 Hexagon socket set screw 3 M5 25
Thread-Eze, part no. SV2997 (0.5 1).
Gardolube L 6034, part no. SV9995 (11).
Rocol 22, part no. RM2924 (1 kg).
| 5042002 | GB | 4/15 cnuunms-‘)(
ACLEAN
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Pump, Grundfos Installation & Operations
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Title: | Brake Manifold for Mercedes Powered Vehicles
Number: | MB-HYD1528
Revision: | Original

4. Driveline Brake Pressure Reducing Valve “PRV” (if equipped) — this valve is
required to ensure that no more than 500 psi pressure is sent to the driveline
brake because it is only rated for 750 psi maximum pressure. The valve is preset
and non-adjustable.

5. Automatic Brake Application (ABA) Impending Pressure Switch “PS1” —
this pressure switch is required to monitor the stored energy in the lowest brake
accumulator. When the stored energy drops to 1700 psi the switch closes and
illuminates an amber warning light in the driver’s instrument panel.

6. Automatic Brake Application (ABA) Release Pressure Switch “PS2” — this
pressure switch is required to monitor the stored energy in the lowest brake
accumulator. When the stored energy drops to 1350 psi the switch opens and
de-energizes all of the solenoid valves in the brake manifold, when this happens
the axle and driveline brakes apply to stop the unit.

7. Brake On Light Pressure Switch “PS3” — this pressure switch is required to
identify when the brakes are applied. When hydraulic pressure drops below 150
psi the switch closes and illuminates a red light in the driver’s instrument panel.

The brake manifold also contains five different test points for measuring the pressure in
various parts of the brake manifold:

1. Brake Accumulator #1 Test Point “TEST A1” — this test point measures the
pressure in brake accumulator #1 for the engine end axle brake. It is common
with the pressure gauge located in the operator’'s compartment.

2. Brake Accumulator #2 Test Point “TEST A2” - this test point measures the
pressure in brake accumulator #2 for the deck/boom end axle brake. It is
common with the pressure gauge located in the operator’'s compartment.

3. Driveline Brake Test Point “TEST DLB”(if equipped) — this test point
measures the pressure that is applied to the driveline brake. It will range from 0
psi (“SV3” de-energized) to 500 psi (“SV3” energized). It is common with the
gauge in the operator’'s compartment.

4. Engine Axle Brake Test Point “TEST ENG EB” — this test point measures the
pressure that is applied to the engine end axle secondary brakes. It will range
from 0 psi (“SV1” de-energized) to the pressure in the corresponding
accumulator (“SV1” energized). It is common with the gauge in the operator’s
compartment.

5. Deck Axle Brake Test Point “TEST DECK EB” - this test point measures the
pressure that is applied to the deck/boom end axle secondary brakes. It will
range from O psi (“SV2” de-energized) to the pressure in the corresponding
accumulator (“SV2” energized). (It is common with the gauge in the operator’'s
compartment).
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1.0 Scope:

This Maintenance Bulletin includes the setup instructions for

components on the MK7 equipment.

Notes:

various hydraulic

If any questions or problems arise, please contact Maclean Engineering Technical

Service for assistance.

Phone: 1-866-856-3626
Email: service@macleanengineering.com
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5. Using the appropriate drill control joystick, activate the drill feed forward function
and adjust the feed pressure to 1000 psi using the feed pressure regulator.

6. Engage the drill impact/feed/rotation lock. The drill impact should be operating at
low pressure.

7. Turn the sequence valve adjustment CCW until the drill impact changes from low
to “hi” pressure.

8. Lock the adjustment using the jam nut.
9. Re-connect the drill impact and drill feed forward hoses.

The “anti-jam sequence valve” determines the minimum drill rotation pressure that will
engage the anti-jam system. This valve can be adjusted using the following procedure:

1. Disconnect the CCW drill rotation hose at a convenient location (at the drill, at a
bulkhead) and plug the hose.

2. Loosen the jam nut on the sequence valve.

3. Turn the sequence valve adjustment fully CCW so that it is at its minimum
setting.

4. Install a pressure gauge onto test point “TEST2” on the pump unload manifold.
This measures the pump pressure from the 45cc pump.

7. Remove the cap from the maximum pressure adjustment on the 45cc pump
controller and loosen the jam nut.

8. Start the appropriate AC powerpack and observe the pressure on the gauge.
9. Turn the maximum pressure adjustment CCW until the gauge reads 1300 psi.

10. Turn the anti-jam kick in valve adjustment fully CCW so that it is at its minimum
setting.

11. Enable the anti-jam system using the toggle switch on the boom control console.

12. Using the appropriate drill control joystick engage the drill impact/feed/rotation
lock. Due to the anti-jam sequence valve being at its minimum setting the drill
feed should reverse.

13. Turn the sequence valve adjustment CW until the drill feed automatically begins
to move forward.

14. Lock the adjustment using the jam nut.
15. Re-set the 45cc pump pressure to 2500 psi. (See section 2.2.1).
16. Re-connect the CCW drill rotation hose.

Page 12 of 18 > | ] o MB-HYD1461
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Title:
Number:
Revision:

Drilling Control System

MB-HYD1460
Original

FEED AUTO RETRACT

NORMALLY OPEN
150 PSI (10 BAR)
RISING

LP COLLARING MANIFOLD pi

L =

DRILL FEED CYLINDER
238°8 X 1.57R X 84'S
(BOMM B X 3BMM R X 2134MM S)

T

ANTI-JAM KICK OuT

c2

GAUGE  |c! P1
ANTI=JAM MANIFOLD

FEED REGULATDR
1000-1400 P&l

HI IMPACT ENABLE|

1600 Ps|
(110 BAR)

HI IMPACT sv20
OVERRIDE

LOW IMPACT RELIEF| RV |
L

WK R2 (68-97_BAR)
DRILL. A

[lo0o Psi
k70 BAR)

130D Ps

—
wﬂ(gu BAR)
D
R2

|
s1 S2|P sv26
éANT\*JAM ENABLE
2 1 1\}"2

| ©

3
£ NTI=JAM KICK N | R2
1500-2100PS|
o WA 5 o oW A g| (1037145 BAR) u WA

(98 CC/REV)

DRILL_ROTATION MOTOR
6 CU IN/REV

><] z 2500 PSI PS0D PSl PR
Z90 (172 BAR) 72 £, PP By
PS| o e -
(20 Tt
R) 3
! i 1699 g1
- T BAR) - ‘ ‘
i B -
Ls : il =
] 2
o LR
B} - n
) + - y 1
3
- /‘k 3
R2 R
‘L Ls DRILL IMPACT DRILL FEED s ‘P DRILL ROTATION

Figure 4: Drilling Control System Schematic

The drill control system has five primary roles:

o gk wbhrE

The drilling control system is composed of the following valves and manifolds:

Anti-jam protection
Low pressure collaring
Feed pressure adjustment (manual)

Feed auto retract

Drill impact back pressure

Maximum pressure control for drill impact, feed, and rotation functions

1. Anti-jam Enable Valve — this valve is a 2P2W (2 position, 2 way) on/off valve
that is schematically located between port “U” of the drill rotation valve section
and the anti-jam kick in valve. When de-energized, this valve blocks the drill
rotation pressure signal to the anti-jam kick in valve to prevent the anti-jam
system from operating. When energized, this valve allows the drill rotation
pressure signal to reach the anti-jam kick in valve to enable the anti-jam system
to operate (if rotation pressure exceeds the setting of the anti-jam kick in valve).

MB-HYD1460
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7.0 Notes:

If any questions or problems arise, please contact Maclean Engineering Technical
Service for assistance.

Phone: 1-866-856-3626
Email: service@macleanengineering.com
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Original

Number:
Revision:

3.0 Troubleshooting:

When problems in the hydraulic system arise it could be due to the pump unload
manifold. The following troubleshooting guide provides some suggestions for typical

hydraulic issues.

PROBLEM

CAUSE

EXPLANATION

CORRECTIVE ACTION

The hydraulic
pumps will not

A. The pump
unload solenoid

In this condition the
hydraulic control

Verify if the pump unload solenoid
valve is being energized at all times.

develop any valve SV23/24 signal to the pumps | If so, review the electrical schematic
hydraulic is being is dumped to tank for proper electrical control.
pressure. energized even | so the pumps will
when the not produce any
electric motors pressure.
have started.
B. The pump Contamination or an | Remove the cartridge and
unload solenoid | over-tightened inspect/clean as required. Apply
valve is stuck in | cartridge or coil nut | electrical power to solenoid and
the energized may cause the verify that the spool is moving. Be
position. valve to sure to not over-tighten the cartridge
malfunction. coil nut when re-installing.
If none of these suggestions have
resolved the problem contact
MacLean Engineering Technical
Service Department.
d ACLEAN

Page 6 of 10
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“ADV” is operated
the accumulators
do not lose any
pressure or only
one accumulator
loses pressure.

damaged.

operated.

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION
When the a. The Internally the cartridge Turn off the unit and manually
accumulator accumulator might be damaged so bleed off the accumulators by
dump valve dump valve is that it cannot be pumping the service brake pedal

until the accumulator gauges
read zero pressure.

Remove the accumulator dump
valve and inspect for proper
operation.

Replace cartridge if necessary.

b. The shuttle
valve “SHUT”
may be
malfunctioning.

If the shuttle ball inside
the cartridge is stuck to
one side it might not
allow one of the
accumulators to be
dumped.

Turn off the unit and manually
bleed off the accumulators by
pumping the service brake pedal
until the accumulator gauges
read zero pressure.

Remove the shuttle valve and
inspect for proper operation.
Replace cartridge if necessary.

c. The check
valve “CV” may
be stuck

If this cartridge
becomes stuck it will not
allow the hydraulic fluid
to reach the “TK” port.

Turn off the unit and manually
bleed off the accumulators by
pumping the service brake pedal
until the accumulator gauges
read zero pressure.

Remove the check valve and
inspect for proper operation.
Replace cartridge if necessary.

d. The manifold
may have an
internal
blockage.

If one of the passages
in the manifold is
blocked it could prevent
the hydraulic fluid from
being dumped.

Turn off the unit and manually
bleed off the accumulators by
pumping the service brake pedal
until the accumulator gauges
read zero pressure.

Remove and disassemble the
pressure control manifold.

Clean and inspect as required.

If none of these suggestions
have resolved the problem
contact MacLean Engineering
Technical Service Department.

MB-HYD1396B

Page 7 of 10




qmaclean Canada - MAINTENANCE BULLETIN

Title: | Hydraulic Control Manifold
Number: | MB-HYD1394
Revision: | Level A

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION
The hydraulic See the previous problem for the
pump will not Drive/Aux solenoid valve “SV5”.
go to maximum Test for electrical power to the
pressure when solenoid, coil magnetic field, and
the LS/PC contamination.
solenoid valve If none of these suggestions
“SV4”" is resolves the problem contact
energized. MacLean Engineering Technical

Service Department.

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION
The engine a. The pump If this valve is not The LED on the DIN connector
labours when unload solenoid | energized it will not | should be illuminated when pushing
starting. valve “SV6" is unload the pump the engine start button.

not energizing.

and this will draw
power from the
engine causing it to
work too hard.

If it is not illuminated test for power
at the appropriate terminal block
inside the driver’s instrument panel.

b. The pump
unload solenoid
valve “SV6” coil
is burned out.

The electrical signal
is being sent to the
valve but with a
burned out coil it
cannot create the
magnetic field to
shift the valve.

Remove the cap from the top of the
solenoid valve and push the start
button while trying to pull the coil off
the valve to test if the magnetic field
is being created that shifts the valve.
If there is a magnetic field the n the
coil is working properly.

If there is no magnetic field then the
coil should be replaced.

c. The pump
unload solenoid
valve “SV6" has
a stuck spool

Contamination or an
over-tightened
cartridge may be
causing the spool to
stick.

Remove the cartridge from the
manifold and inspect/clean as
required. Energize the valve while it
is removed and observe if the spool
is shifting. If spool will not shift
replace the cartridge.

Re-install the cartridge into the
manifold taking care not to over-
tighten.

If none of these suggestions have
resolved the problem contact
MacLean Engineering Technical
Service Department.

Page 8 of 10
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463 Series
Single & Dual Load Sensing
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CHARGING VALVES

SERVICE INSTRUCTIONS
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Title: | Valve, Counterbalance and Motion Control
Number: | MB-HYD1028
Revision: | E

5.0 Removal and Replacement:

If a counterbalance valve or counterbalance valve cartridge is found to be faulty there is
a specific removal and replacement procedure:

Warning: Do not remove a counterbalance valve or cartridge

unless the mechanical load can be safely secured. Failure to do
S0 may result in serious injury.

1. Turn off the machines electric and diesel power sources so that there is no
hydraulic power source available.

2. If the counterbalance valve or cartridge that is to be removed is supporting the
weight of a mechanical component (e.g. boom rollover, tilt actuator, crowd
cylinder) ensure the weight of that component is secured.

3. Bleed any residual pressure that may still exist between the counterbalance
valve and the actuator using the following procedure:

a) Turn each of the counterbalance valve cartridges to their minimum setting
(fully CW) to decrease the residual pressure as much as possible

b) For a counterbalance valve that is remote mounted gradually loosen the
hydraulic hoses from the C1 and C2 ports while covering the hose end
with a rag to prevent any hydraulic spray

c) For a counterbalance valve that is directly mounted to the actuator there is
no C1 or C2 port available. Slowly remove the cartridge or the valve while
using a rag to protect against oil spray

4. Install the new counterbalance valve or cartridge.

5. Adjust the counterbalance valve cartridge according to the hydraulic schematic

setting. See Section 6.0 Making Adjustments.

Re-connect the hydraulic hosing as required.

Slowly re-apply the weight back onto the actuator and verify that the

counterbalance valve is holding.

8. If the counterbalance valve is not holding increase the setting of the cartridge
slightly.

N o
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Title: | Pumps, Rexroth Hydraulic
Number: | MB-HYD1025
Revision: | LEVEL B

The following flows are considered acceptable at 1750 RPM. Instances where a
Montabert drill is being used in conjunction with a 71cc pump, the flows must be in the
upper range of what is shown below in order for the drill to operate properly.

Pump Size Acceptable Pump Flows
45 cc 17.5 to 20 GPM (66.2 — 75.7 |/min)
60 cc 23.5to 27 GPM (88.9 — 102.2 I/min)
71 cc 27.5to 31 GPM (104 — 117.3 |/min)
100 cc 39 to 44 GPM (147.6 — 166.5 I/min)

e The approximate condition of the pump can also be determined by the flow
produced from the case drain. No more than 10 to 12 percent of the pump
output should be coming from the case drain. This means that at an electric
motor speed of 1750 RPM, the following case drain flows should apply:

Pump Size Maximum Reasonable Case Drain Flow
45 cc 210 2.5 GPM (7.5 to 9.5 I/min)
60 cc 2.51t0 3.5 GPM (9.5 to 13.2 I/min)
71 cc 3t04 GPM (11.3 — 15.1 I/min)
100 cc 4510 5.5 GPM (17 — 20.8 I/min)

NOTE for testing case drain leakage: It is recommended that the case drain leakage
“not” be tested with a flow meter. Since piston pumps are very sensitive to case
pressure and most flow meters create a backpressure through them, the act of testing
the case leakage could damage the pump. Therefore it is recommended the case drain
hose be directed into a pail of known volume and the flowed timed and calculated.

MB-HYD1025 > | ] o Page 7 of 10




BI621994

4maclean Canada - MAINTENANCE BULLETIN

Title: | Brake, MICO Pedal Assembly
Number: | MB-HYD1019
Revision: | Level B
Models: 03-464-200 06-464-216
03-464-202 06-464-218 ® [tems Included in
06-464-210 06-464-222 Repair Kit 06-400-110
* Not used in all models
DISASSEMBLY ASSEMBLY
{Refer to Figures 1 & 3) (Refer to Figures 1 & 3)
LUBRICATE ALL RUBBER COMPO-
NOTE NENTS FROM REPAIR KIT, SPOOLS

Spool{8)/sleeve(8) and spool{12)/
sleave (11) are matched sets and
should not be intermixed with other
parts.

1. Remove boot (23) from piston (22).

2. Remove piston (22), springs
(18, 19 & 20) and shim(s) (17) from
housing bore. NOTE: Not all models
use spring (18). Some models also
use a 6.35 mm (.25") spacer with
shims. Note number of shim(s)
being removed from housing.

3. Bearing (21) should not be
removed from housing bore.

MNOTE: Excessive wear in both
bearing (21) and piston (22)
may require replacement.

4. Remove retainer assembly (16)
from housing bore. NOTE: Ball
is pressed into retainer.

5. Loosen nut (1) and remove end
plug (4) from housing. Remove
spring (6), retainer (5), nut (1),
washer (2), and o-ring (3) from
end plug (4).

6. Remove spacer (14), sleeves (8 & 11)
and spools (9 & 12) assembly from
housing bore. This assembly must
be taken out by way of end plug
(4) end of housing. NOTE: Care
must be taken so as not to scratch
housing bore. A wooden dowel
will help in this procedure.

7. Separate spacer (14) and spools
(9 & 12) from sleeves (8 & 11).
NOTE: Excessive wear on either
spools (9 & 12) or sleeves (8 &

11) may require replacement.

8. Remove o-ring (10) from retainer (14)
and cup (13) from spool (12).
HRemowve other o-rings {(10) from
sleeve (11) and c-rings (7) from
sleeve (8). NOTE: Care must be
taken so as not to damage cup
and o-ring grooves or bores.

(9 & 12), AND SLEEVES (8 & 11) WITH
CLEAN TYPE FLUID USED IN THE
SYSTEM.

1. Clean all parts thoroughly before
assembling.

2. Install one new o-ring (10} on
spacer (14) and new cup (13) on
spool (12). Note direction of cup.

3. Install other new o-rings (10) on
sleeve (11) and new o-rings (7)
on sleeve (8).

4. Carefully insert spool (12) into
sleave (11). Note direction of spool
and cup.

5. Carefully insert spacer (14) into
housing bore through end plug
(4) end. Note direction of spacer.

6. Garefully insert sleeve (11) and
spool (12) assembly into housing
bore using a wooden dowel. Note
direction of assembily,

7. Caretully insert sleeve (8) into
housing until it rests against sleeve
(11). Gently insert spool (9) into
sleeve (8). Note direction of spools

and sleeves.

8. Install spring (6) and retainer (5)
into housing bore.

9. Install end plug (4) and torque to
10.85 - 20.34 Nm (96 - 180 inch-lbs)
to seat sleeves. Then turn back end
plug 1/4 turn and torque to
1.13 - 6.78 Nm (10 - 60 inch-lbs).
Install new o-ring (3), washer (2) and
nut (1). Hold end plug and torque
nut 67.80 - 81.36 Nm (50 - 60 ft-lbs).

10. Install retainer assembly (16) in
housing. NOTE: Depress
retainer (16) until it bottoms on
spacer (14). Spools (9 & 12) and
retainer (16) should return when
released. If the spools and
retainer do not return when
released, the bore of sleeves (8 &
11) were possibly damaged when
installed.

11. Install shim(s) (17}, springs (18, 19
& 20) and piston (22) in housing
bore. NOTE: Not all models use
spring (18). Some models also
use a 6.35 mm (.25") spacer with
shims. For proper brake pressure
setting, install the same number
of shims and spacer that were
removed during disassembly. If
spools (9 & 12), sleeves (8 & 11),
or spring (20) were replaced, shim
adjustment may be required.
(Refer to brake pressure settings
TABLE 1).

12. Install new boot (23) on housing
(15).

Page 8 of 10
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Title: | Mobile Equipment Wash Down Procedure
Number: | MB-GEN1274
Part Number(s) Affected: | Various
Machine Model(s) Affected: | All

Parts Manual Section: | Assemblies
Revision: | Original

Creation Date: | 09/27/04 Revision Date:
Written By: | Case Roest Revised By:
Checked By: | Rene Dubois Checked By:
Approved By: | Steve Czerny Approved By:
1.0 Scope:

This Maintenance Bulletin describes procedures and precautions that should be
followed when high-pressure washing MacLean Engineering mobile equipment.

2.0 Pre-wash Inspections and Precautions:

1. Before washing any MacLean Engineering mobile equipment, ensure that all
sources of power (electric/diesel) are shut off or disconnected. Electric power
must be turned off using the master battery disconnect switch. If the machine
has an AC main panel, the panel main breaker must be turned off, and the
trailing cable must be disconnected from the power source. Follow mine site
lock out/tag out procedures.

2. Ensure that the wheel chocks, articulation lock bar, scissor lock, and outriggers
are utilized to prevent accidental machine movement according to mine site
procedures.

3. Inspect all electrical enclosures for missing, broken, or loose devices. (i.e.
indicating lights, switches, meters, strain reliefs, etc.) Replace, repair and
tighten these devices before proceeding with the wash down of the machine to
prevent overspray from entering the enclosure and causing damage.

4. Before washing any portion of any MacLean mobile equipment, ensure that all
electrical enclosures are closed and all cover latches are fully tightened to
prevent overspray from entering the enclosures and causing damage.

5. Ensure that all electrical connectors (i.e. multi-pin connectors, DIN connectors,
engine connectors, cord sets, etc.) at enclosures, distribution boxes, and
devices are tightened down/connected before proceeding with the machine
wash down.

6. Check that all tank (fuel, hydraulic, lubricants, coolant etc) openings are sealed
to prevent water ingress.

MB-GEN1274 > | 7 By Page 1 of 4
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INSTALLATION (Continued)
10. Check the bursting disc.

| The flat side of the disc should face the tank; the
washer side should face out.

[ The disc should be free from wrinkles, dents, or
other deformities.

] Replace the disc if there is any visual evidence of
damage.

Place the tank(s) in the bracket(s) and secure
locking clamp arm(s).

NOTE: FLAT SIDE OF BURSTING DISC
MUST FACE TANK

0*—

FIGURE 4

NOZZLE BRACKETS (HOLDERS)

[111. Gather the nozzles, nozzle brackets, blow-off caps
and 1/2" pipe elbows or nipples that are required.

[112. Install (weld) the nozzle brackets, positioned so that
the nozzles may be properly aimed.

\ .

\I

J

FIGURE 5

DISTRIBUTION, REDUCING AND TRIPLE TEES

13. Note the proposed tee mounting location(s),
considering the following requirements:

| Tee locations must not cause the hose length
limitations to be exceeded from tank to tee or tee to
nozzles.

| Tee locations must not cause hoses to be exposed
to extreme heat or physical abuse.

L] One reducing tee (1/2" x 1/2" x 3/4") per tank,
supplying two nozzles.

1 One triple tee per tank, supplying four nozzles.

INSTALLATION INSTRUCTIONS
4-1-82 Page 3

a One distribution tee and three 1/2" tees per tank,
supplying six nozzles.

(] 14. Mount the tee(s) firmly, as shown.

O Make sure the end tees on the triple tee are not
twisted from their original position.

Reducing Tee, 1/2” x 1/2” x 3/4”

BOLT OR WELD APPROPRIATE
“C" CLAMP TO FIT AROUND 3/4"
DIAMETER TO VEHICLE

N\

=

Y|

O)\=

FIGURE 6

Triple Tee

BOLT OR WELD APPROPRIATE
"C" CLAMP TO FIT ARCUND
1 1/4" DIAMETER TO VEHICLE

FIGURE 7

Distribution Tee

BOLT OR WELD APPROPRIATE “C"
CLAMP TO FIT AROUND 2 1/8"
DIAMETER TO VEHICLE

FIGURE 8

I Page 6 of 14
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ANSUL. INSTALLATION, A-101 VEHICLE

RECHARGE, FIRE
INSPECTION, AND SUPPRESSION
MAINTENANCE SYSTEMS
MANUAL
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SECTION Il — SYSTEM COMPONENTS
5-15-96 Page 3-2

DRY CHEMICAL

FORAY is a monoammonium phosphate based dry chemical
which is effective on Class AB, C related fires. FORAY agent is
color coded yellow for easy identification. FORAY dry chemical is
shipped in 45 Ib. pails, Part No. 53080. See Figure 3.

FIGURE 3

CARTRIDGE — EXPELLANT GAS

The expellant gas cartridges used on the A-101 system contain
either carbon dioxide or nitrogen as their expellant gas. The car-
tndge is a sealed pressure vessel containing gas under pressure.
When the cartridge seal is punctured by the pneumatic actuator
pin, the gas flows into the dry chemical tank, fluidizes the dry
chemical, and carries it through the distribution piping network
and out the nozzles.

The expellant gas cartridges meet the requirements of DOT
3A-2100 or 3AA-1800. See Figure 4.

CARBON DIOXIDE CARTRIDGES

B

)

O
BN 778N,
(22 8 em) (20 em)
1158 IN.
- {29.5 em)
\
/
o | /V
2IN 212ZIN. ~—7
(5.1 em) (6.4 cm)
FORA-101-10 FOR A-101-20 AND 11//
SYSTEMS USE LP-A-101-20 =
PART NO. 15860 SYSTEMS USE 21/21IN.
PART NO. 17492 (6.4 cm)
FOR A-101-30
SYSTEMS USE
NITROGEN CARTRIDGES PART NO. 15851

N\

= b A o |
7778 IN.
20
AR ) 1138 IN,
(28.9 cm)
14 5/8 IN.
~1 {37.1 cm)
21/2IN —
(6.4 cm) v
L —
FOR LT-A-101-10 =
SYSTEMS USE T
PART NO. 7032 > 172 IN,
(6.4 cm) U
FOR LT-A-101-20,
LT-LP-A-101-20 L
SYSTEMS USE e

39/16 IN.

(8 cm)

FOR LT-A-101-30 SYSTEMS
USE PART NO. 29187

FIGURE 4

PAAT NO. 5373

CARTRIDGE — ACTUATION GAS

The actuation gas cartridge used on the A-101 system contains
nitrogen as the actuation gas. The cartridge is a sealed pressure
vessel containing gas under pressure. When the cartridge seal is
punctured by the pin in the remote manual or pneumatic actuator,
the gas flows to the actuator on the expellant gas cartridge, caus-
ing that actuator to puncture the seal in the expellant gas car-
tridge. The actuation gas cartridges meet the requirements of
DOT 3E-1800. See Figure 5.

RIGHT-HAND  LEFT-HAND
A B THREAD THAEAD
LT-5 2IN. (5.1 cm) 6IN. (15.2 cm) 6979 7013
L7-10 21N, (51 cm) 8 13/16 IN. {17.3 cm) 13193 13177
FIGURE 5

CARTRIDGE BRACKET

The cartridge brackets for the expellant gas cartridges are con-
structed of heavy gauge steel and formed to protect and secure
the cartridge. The cartridge brackets are painted with red, air dry
enamel paint. See Figure 6.

LT-A-101-20 / LT-LP-A-101-20-B LT-A-101-30
PART NO. 24325 PART NO. 29193
=
121N ‘
(8.9 em) 18 IN
(45.7 cm)
3IN.
{7.6.cm)
12 5/8 IN -
{32 om) (28 cm)
38 IN l 2
ity 278 1N
-
918 IN. {7.3em)
{1.4 cm)
LP-A-101-20-B
PART NO. 31177
2516 IN
(5.9 cm)
FIGURE 6

I Page 14 of 64
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Supply and Branch Line Requirements (Continued)
20, 30 Ib. 2 Nozzle Balanced System With Reducing Tee
See Figure 11 and 11A.

MAXIMUM TOTAL
LENGTH FROM
EXTINGUISHER TO
THE FARTHEST
NOZZLE, 50 FT. 0 IN.
(15.2 m)

3/4 IN. OR 7/8 IN. 1.D. SINGLE WIRE o
HRAID, TEXTILE OR RUBBER
COVERED HYDRAULIC HOSE -
MAXIMUM TOTAL LENGTH FROM
EXTINGUISHER TO REDUCING
TEE, 40 FT. 0 IN. (12.2 m)

REDUCING

1/2 IN. 1D, SINGLE WIHE/

BRAID, TEXTILE OR RUBBER F-1/2, C-1/2 OR V-1/2 NOZZLE,

COVERED HYDRAULIC HOSE MAXIMUM PER EXTINGUISHER, 2
FIGURE 11
EXAMPLES OF TYPICAL SYSTEMS
CLOSE
NIPPLE

FIGURE 11A

SYSTEM IV - DESIGN - VEHICLE
5-15-96  Page 4-7

20, 30 Ib. 4 Nozzle Balanced System With Triple Tee
See Figure 12 and 12A.

4 NOZZLE BALANCED WITH TRIPLE TEE - 20 LB.-30 LB. SYSTEMS

MAXIMUM TOTAL LENGTH
FROM EXTINGUISHER TO
THE FARTHEST NOZZLE,
50 FT.0IN. (15.2m)

3/4IN, OR 7/8 IN. |.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER COVERED
HYDRAULIC HOSE - MAXIMUM TOTAL
LENGTH FROM EXTINGUISHER TO
REDUCING TEE, 40 FT. 0 IN. (12.2 m)

F-1/2, C-1/2 OR
V-1/2 NOZZLE,
MAXIMUM PER
EXTINGUISHER, 4

3/4 IN. TRIPLE TEE TO REMAIN
PERPENDICULAR TO 1/2 IN. TEES AS SHIPPED

12 IN. 1.D. SINGLE WIRE BRAID, TEXTI
OR RUBBER COVERED HYDRAULIC HOSE

FIGURE 12
EXAMPLES OF TYPICAL SYSTEMS
CLOSE NIPPLE

TRIPLE
TEE

FIGURE 12A

| MB-FIR1010
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SECTION V - SYSTEM DESIGN - INDUSTRIAL
5-156-96 Page 5-4

Nozzle Coverage (Continued)

A-101-30 FIRE SUPPRESSION SYSTEM - TOTAL FLOODING APPLICATION

/ \ t.‘lE FN
10FT. OIN. (3.1 m) HOSE

10 FT, 01N, (3.1 m)
MAXIMUM MEXIMUM

1

34 X 142 % 12
. AEDUCING TEE

10FT. 0IN. (3.1 m)

MAXIMUM
F-1/2 NOZZLES (4) -
PART NOQ, 16449

a4 IN /

HOSE /
2FT.6IN. 2FT.6IN
(.8m) (8m)
- e E—

S5FT.OIN

(1.5 m}

MAXIMUM
NOZZLE
DIRECTIONS

FIGURE 3
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SECTION IX - RECHARGE
5-15-96  Page 9-1

The first concern in Recharge is to determine the cause of the 6. Remove the tank fill cap, discard any remaining dry chemical,
system discharge and to have the problem corrected before re- and fill each tank to its rated capacity with Ansul FORAY dry
arming the fire suppression system. chemical as specified on the nameplate.

In the event of system discharge, the vehicle must not be 7. Before securing the fill cap, brush the dry chemical from the
returned to service until the system has been recharged. threads on the fill cap and tank, and clean the gasket seating

surface on the tank opening. Coat the gasket lightly with a
good grade of extreme temperature silicone grease, such as
Dow Corning No. 4 or equal.

The system must be recharged immediately after use. A fire con-
dition could cause damage to the hose and nozzles and possibly
support members. Check all hose supports, hose, and all fitting

connections. Take the nozzles off, inspect for damage, corrosion, 8. Secure the fill cap, hand tighten.

or oli’struch:trs.afleanﬁand re-msla:l. rgaking} ceegam they are 9. Loosen the bolts on the expellant gas cartridge bracket or
aimed correctly. Blow-off caps must also be replaced. remove the cartridge guard on the tank.

See Figure 1 when following the recharge steps. 10. Unscrew and remove the empty expellant gas cartridge.

11. Make certain that the puncture pin on the pneumatic actua-
tor/cartridge receiver is fully retracted.

12. Install new cartridge per the following chart. Before installing,
weigh cartridge to determine it is within specifications
stamped on the cartridge. Weight cartridge with shipping cap

removed.
Type of System Cartridge Part No.
A-101-10 15850
LT-A-101-10 7032
A-101-20 17492
LT-A-101-20 5373
LT-LP-A-101-20 5373
A-101-30 15851
LT-A-101-30 29187

13. Re-install cartridge guard or retaining bolts on cartridge
bracket,

14. Return tank(s) to its bracket and tighten securely.

15. Depending on the type, either pull up the red button or pull up
the puncture lever.

16. Remove spent cartridge. Weigh fully charged one, and install.
For actuation lines up to 75 ft. (22.9 m), install either an
LT-5-R (Part No. 6979) or an LT-5-L (Part No. 7013). For
actuation lines up to 125 ft. (38.1 m), install either an LT-10-R
(Part No. 13193) or an LT-10-L (Part No.13177).

NOTICE
If automatic detection system was used, refer
to appropriate Installation, Recharge Manual for
detailed recharge instructions.

17. Insert ring pin in actuator stem and seal with visual seal, Part

No. 197.
18. Reconnect actuation and, if necessary, expellant gas hose.
FIGURE 1 Wrench tighten.
1. Pull ring on safety relief valve to relieve actuation pressure. 19. Notify operating personnel that the suppression system is

: A ; i in servi te of recharge.
2. Disconnect actuation system hose at cariridge receiver/actu- by iy sarvice @nd racord d 9

ation assembly.
3. Open bursting disc union assembly.
4. Remove dry chemical tank from its bracket.

5. Replace ruptured bursting disc with a new disc, Part No.
26400. Make certain the seating area for the disc is clean of
dry chemical. Make certain the disc is installed with the trans-
parent washer facing away from the tank.

NOTICE
Before filling tank, hand tighten a spare ring
and tail piece to the portion of the burst disc
union which is attached to the tank outlet. This
will keep the burst disc from becoming loose or
falling out when the tank is being filled.

[ MB-FIR1010 AELEa Page 47 of 64 |
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SECTION XI - APPENDIX
5-15-96 Page 11-4

LARGE EXCAVATORS

Large excavators are defined as those machines with more than
150 gallons of hydraulic fluid in hydraulic hoses.

Hazards and Protection

The following are generally considered to be fire hazard areas.
Hazard areas exist when an ignition source can come in contact
with a fuel source. This may be due to the close proximity of the
ignition source to the fuel source or due to the configuration of the
machine that may allow running or spraying fuel to come in con-
tact with an ignition source. A hazard analysis of the excavator
should determine which of the following components will require
protection. A hazard analysis should also determine any other
areas not listed below that potentially could be considered hazard
areas requiring protection.

1. Engine. The engine consists of various compenents that con-
tain or transfer fuels, components involved with lubrication,
and electrical contacts and controls as well as components
that generate heat. Protection should include but not be limit-
ed 1o the following components:

= Manifolds

» Turbochargers

* Heat exchangers

* Fuel lines

= Engine block

* Electrical equipment, such as starters, generators,
alternators, etc.

* Exhaust systems

* Bottom of engine, belly pan or floor area

2. Hydraulic pump(s) and control valve banks/manifolds.

3. Hydraulic hoses and fuel lines, including those under opera-
tor's compartment.

4. Transmissions/gear reduction boxes.

Brakes and brake valves. Note: Brakes located in the track
mechanism are not required to be protected.

Drive train bearings.

Swing gear motors and travel clutches.

Ring Gear area.

Lubrication systems.

10. Hydraulic oil tank and fuel tank fill and outlet connections.

&

© @ N o

11. Batteries.
12. Large electrical generators and motors.

Design Parameters
1. Extended Discharge System (Not FMRC Approved) — Fire

suppression on large excavators will require an extended
agent discharge time to allow for operator egress from the
machine. In order to extend the time of agent discharge from
A-101 system nozzles, the number of tanks determined by
hazard analysis must be doubled. (Refer to drawings for
revised actuation and discharge hose connection parameters
and system operation.)

= 3/4 in. Extended Discharge Supply Hose Line Connection.
See Figure 1. (NOTE: Maximum of 24 in. from each adja-
cent tank to the common “Y" fitting.)
* 1/4in. Actuation Hose Detail. See Figure 2.
= CHECKFIRE SC Wiring Diagrams. See Figures 3 and 4.
2. Each four nozzle agent distribution network will be connected

to two adjacent tanks using a “Y" fitting. See Figure 1. Six
nozzles systems are not allowed.

3. An automatic detection and actuation system will be
required, using the CHECKFIRE SC Detection and Actuation
system.

4. The fire suppression system must automatically perform the
following functions:

* Engine shutdown.

* Pressurized hydraulic tank and fuel tank venting.
* Fuel shutoff.

* Electrical disconnect (Optional).

If mine personnel refuse to allow any of the above items to
be performed, it should be documented and kept in the job
file.

5. The system must also include a Remote High Level Alarm
Horn, Part No. 79559 and should also include a remote visu-
al alarm.

6. As part of the total fire suppression system package, training
for mine personnel and the machine operator(s) must be
conducted and documented. Training should include but not
be limited fo:

* A-101 and CHECKFIRE SC system description.

* System operation.

« System limitations and primary intent.

= What to do in case of fire.

* Vehicle maintenance and fire suppression system mainte-
nance.

7. An A-101/CHECKFIRE SC Maintenance Contract allowing
periodic service and maintenance at scheduled intervals
should also be included.

I Page 58 of 64
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4maclean Canada - MAINTENANCE BULLETIN

Title: | Mercedes-Benz Maintenance Instructions
Number: | MB-ENG1480
Revision: | Original

Maintenance intervals

Maintenance by operating hours

Applications such as engines in mobile

| 2 work units.

1T W 1,400 1,100 800 900 700 500 500 400 300
2 W 2,800 2,200 1,600 1,800 1,400 1,000 1,000 800 600
3 W 4,200 3,300 2,400 2,700 2,100 1,500 1,500 1,200 900
4 W 5,600 4,400 3,200 3,600 2,800 2,000 2,000 1,600 1,200
5 W 7,000 5,500 4,000 4,500 3,500 2,500 2,500 2,000 1,500
6 W 8,400 6,600 4,800 5,400 4,200 3,000 3,000 2,400 1,800
7 W 9,800 7,700 5,600 6,300 4,900 3,500 3,500 2,800 2,100
8 W 11,200 8,800 6,400 7,200 5,600 4,000 4,000 3,200 2,400
9 W 12,600 9,900 7,200 8,100 6,300 4,500 4,500 3,600 2,700
10 W 14,000 11,000 8,000 9,000 7,000 5,000 5,000 4,000 3,000

! Maintenance intervals for additional work from (> page 62)
2 Sheet number of the Mercedes-Benz Specifications for Service Products

A Risk of ir'ljur_\,|r Before having maintenance or repair work carried out, please make sure that you read the relevant sections of the technical documenta-
tion relating to maintenance and repair measures, .4, the Operating Instructions and workshop information. You could otherwise fail te
recognise dangers, which could result in injury to yourself or others.

Page 16 of 52 g MB-ENG1480
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Title:
Number: | MB-ENG1480
Revision: | Original

Mercedes-Benz Maintenance Instructions

6th Maintenance service

Due at:

>
Maintenance by operating hours (h)*

| 4

Maintenance by distance driven (km)*

* Enter as appropriate

& Risk of injury

| 2

Engine oil brand / viscosity

B

MB Specifications for Service Products
Sheet

>

Carried out at (h/km*)
| 2

Repair order number
>

Date

B
Signature

Stamp of the
qualified specialist workshop

Before having maintenance or repair work carried out, please make sure that you read the relevant sections of the technical documenta-
tion relating to maintenance and repair measures, e.g. the Operating Instructions and workshop information. You could otherwise fail to

recognise dangers, which could result in injury to yourself or others

Confirmations of maintenance work

[] General maintenance work

[] Fluid level
Oil change 2
[] Engine

Additional work

[] valve gear

Every third maintenance service
[[] Fuel system
[] Engine brake

MB-ENG1480
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4maclean Canada - MAINTENANCE BULLETIN

Title:
Number: | MB-ENG1480
Revision: | Original

Mercedes-Benz Maintenance Instructions

2

Confirmations of maintenance work

17th Maintenance service

Due at:

Maintenance by operating hours (h)*

>

Maintenance by distance driven (km)*

* Enter as appropriate

>
Engine oil brand / viscosity

>

MB Specifications for Service Products
Sheet

|
Carried out at (h/km™)

S

Repair order number

B
Date

>
Signature

Stamp of the
gualified specialist workshop

[] General maintenance work

[] Fluid level

Oil change

[] Engine
Additional work
[] Valve gear

Every third maintenance service
[] Fuel system
[] Engine brake

Before having maintenance or repair work carried out, please make sure that you read the relevant sections of the technical documenta-
tion relating to maintenance and repair measures, e.g. the Operating Instructions and workshop information, You could otherwise fail to

m A Risk of injury

recognise dangers, which could result in injury to yourself or others.

Page 38 of 52 MB-ENG1480
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Title: | Mercedes-Benz Maintenance Instructions

Number: | MB-ENG1480

Revision: | Original

Engine oils

Engine oils are specially tested for their
suitability for use in our engines. A list of
engine oils which are tested and approved

The use of engine oil brands which have
not been approved may limit your warranty
entitlement. They may lead to increased
wear or engine damage. Do not use any
fuel additives.

in accordance with Mercedes-Benz Spec-
ifications for Service Products can be
obtained from any Mercedes-Benz Service

Centre.

A Risk of injury

Service products

Only engine oils of the same grade and

SAE class should be used when topping

up. If an engine oil with a lower grade is

used for topping up, this grade mustbe set = 2
in the driver information system, Settings ===
menu - Service Products submenu, see
Operating Instructions.

Befare having maintenance or repair work carried out, please make sure that you read the relevant sections of the technical documenta
tion relating to maintenance and repair measures, e.g. the Operating Instructions and workshop information. You could otherwise fail to

recognise dangers, which could result in injury to yourself or others.

MB-ENG1480
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Title: | Mercedes-Benz
Number: | MB-ENG1479
Revision: | Original

Introduction

Symbols
¥ Symbols
1 You will find the following symbols used in P This symbol means that you have to do
= these Operating Instructions: Environmental note @ something.
Y This asterisk indicates special » A number of these symbols one after

x ! . An environmental note gives you tips on the R
equipment. Since not all models - the other indicates a sequence of ac
protection of the environment.

have the same standard equip- tions.
ment, the layout of your engine may

g X i ; page  This symbol indicates the page
differ from certain descriptions and

on which you will find further in

illustrations. This note draws your ;a[l.erwtlen to possi- formation on the subject.
ble hazards to your engine. ) o
) This continuation symbol indi-
Warning A\ o cates an interrupted sequence

. z of actions that will be continued
A warning draws your attention to possible

risks of accident and injury to yourself and
others.

This tip contains advice or further infor-

on the next page.
mation you may find useful.

This symbol in the glossary of
technical terms means that the

You should therefore always read and ob ; :
term following the arrow is also

serve all warning notices. :
. explained.

Page 8 of 120 At MB-ENG1479
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Revision: | Original

o

OM 906 LA/OM 926 LA

(D Fan
(@ Poly-V-belt tensioning pulley
(@) Coolant pump

(@) Heating forward line* coolant line 2
(5) Charge pressure pipe from intercooler _—
(®) Oil filter

(7) Charge pressure pipe to intercooler
il filler neck

() Charge-air housing

(i@ Cylinder head cover

(0 Fuel filter

(2 Fuel prefilter

(13 Engine control unit

(1) Air compressor*

(i) Dipstick

Power-steering pump

MB-ENG1479 et Page 19 of 120
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Title: | Mercedes-Benz
Number: | MB-ENG1479
Revision: | Original

General

Exhaust brake / constantly-open
throttle valve*

To increase braking power, the engine can
be equipped with an engine brake valve on
the exhaust gas turbocharger in conjunc-
3 tion with constantly-open throttle valves
= O the cylinders.

While the exhaust gas back pressure from
the engine brake valve is used to increase
the braking power, the constantly-open

throttle valves cause a pressure reduction
in the working cycle (3rd cycle), while com

pression (2nd cycle) is practically unaffect-

ed.

The constantly-open throttle valves are
small valves in the cylinder head and locat-
ed on the side opposite the exhaust valve.
When open, they form a connection from
the combustion chamber to the exhaust
port.

Constantly-open throttle valves on a 4-cylin-
der engine

When the engine brake* is applied, the
constantly-open throttle valves are pneu-
matically pressurised on the 4-cylinder en-
gine and hydraulically pressurised on the
6-cylinder engine. This opens the valves.
At the same time, the engine brake valve
on the exhaust gas turbocharger is closed.

The constantly-open throttle valves are not
controlled at lower engine speeds (900 /
1,300 rpm) or at temperatures below

40 °C. When the power unit is being used,
these limitations must be taken into ac-
count under braking conditions.

Page 30 of 120
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Revision: | Original

¥V Safety /emergency running programs

The engine is equipped with an electronic
control system which monitors both the
engine and itself (self-diagnostic system).

As soon as the electronic control system
has detected and assessed a malfunction,

one of the following measures is automati-

cally implemented:

e \When the engine is in operation, the
electronic system warning lamp lights
up, indicating a malfunction.

¢ The fault codes may be shown on a dis
play which is part of the Telligent
engine system (vehicle diagnostic sys
tem).

* The engine switches to the appropriate
back-up function for continued (but re-
stricted) operation (e.g. constant emer-

gency running speed).

Risk of accident A

Incorrectly performed m

pair work on the engine can impair both its

correct operation and safety, leading to ac-
cidents and personal injury as a conse

quence.

Always have work on or modifications to the

engine carried out at a qualified specialist

workshop w has the necessary special

ist knowledge an
work required.

Mercedes-Benz recomme

Mercedes-Benz Service Centre for this

pose.

0

The fault codes can be read from the
DaimlerChrysler diagnostic testers

(STAR DIAGNOSIS or Minidiag 2 test-

er), connected to the 14-pin

socket (equipment-resident).

Electronic system warning lamp

MB-ENG1479
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Monitoring engine operation

The fault codes may be shown on a display
which is part of the Telligent” engine sys-
tem (vehicle diagnostic system).

Telligent® engine system Flame-start system*

The electronic system warning lamp must
go out after the engine has been started.
Fault codes can be read using
DaimlerChrysler diagnostic equipment
(STAR DIAGNOSIS or Minidiag 2-Tester),
(> see page 31). If the electronic system
warning lamp lights up while the engine is
running, read or determine the fault code.

5 Flame-start system indicator lamp

1.30-8279-31 There is a fault in the flame-start system, if:

. i) e
Electranic system warning lamp * the flame-start system indicator lamp

If the warning lamp does not go out or lights up when the engine is running
lights up while the engine is running, there

: . . i ] ® the flame-start system indicator lamp
is a fault in the Telligent ™ engine system.

does not go out after more than ap
Each fault is stored in the system with a proximately 20 seconds when the en-
special fault code. Even temporary faults gine is started

are stored.
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If summer diesel fuel or winter diesel fuel
with less resistance to low temperatures is
used, only add a specific quantity of flow
improver or kerosene, depending on the
outside temperatures.

A

Risk of fire and explosion

Adding petrol reduces the flash point for the
diesel fuel and increases the risk of fire and
explosion,

* Therefore, never add petrol to diesel
fuel.

® For this reason, you must avoid fire, na
ked flames and sparks and refrain from
smoking when handling these service
products.

® Observe the relevant safety regulations.

If petrol is added, there is a risk of seri-

||II
| ousengine damage.

| Therefore, never add petrol to diesel
fuel.

Add the flow-improver additive to the die-
sel fuel in good time, before paraffin sepa-
ration affects the diesel's flow properties.
Malfunctions caused by paraffin separa-
tion can only be remedied by warming up
the entire fuel system.

Do not add additives to especially cold-
resistant winter diesel fuels, as the fuel's
cold-flow properties could deteriorate.

Service products

Flow improvers

The effectiveness of flow improvers cannot
be guaranteed with all fuels. Comply with

the manufacturer's recommendations. In-
formation about approved flow improvers

is available from any Mercedes-Benz Serv-
ice Centre.

Kerosene

Add as little as possible, depending on out-
side temperatures. The addition of 5% by
volume of kerosene improves the cold-
resistance of diesel fuel by approximately
1 °C. Do not exceed the maximum mixing
ratio of 50% kerosene.

MB-ENG1479
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| 2

>

>
6

Work plans

i uﬁq_.l,',:.'

Start the engine with the setpoint value
sensor in the idling position. Monitor
the oil pressure gauge.

Keep the engine running at idling speed
until an oil pressure reading is dis-
played. If no oil pressure is displayed
after approximately 10 seconds, switch
off the engine and establish the cause.

Check the filter and drain plug for
leaks.

Stop the engine. Check the oil level af-
ter approximately 5 minutes. Top up oil
to the maximum mark on the dipstick if
necessary.

Page 74 of 120
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Mercedes-Benz

Poly-V-belt: Checking the condition

Risk of injury A

Faulty poly-V-belts may tear and parts or all
of the belt may be thrown off, thereby caus

ing injury to persons.

* Always observe the specified mainte
nance intervals for poly-V-belts.

* |f damage is detected, replace the poly
V-belt concerned immediately.
Special tools
Rotation device: 904 589 04 63 00

B Fit the rotation device to the flywheel
housing inspection hole.

P> Make a chalk mark on the poly-V-belt.

Check the poly-V-belt for damage in sec-

Lo

s, rotate the engine and poly-V-belt a
little at a time

Flywheel housing inspection hole

P rotate further using the rotation device
until the chalk mark is reached again.

Work plans -

(i

Replace the poly-V-belt if one of the
damage patterns shown on the next
page is detected. For information on in-
stalling and removing the poly-V-belt
(> see page 86).

» Remove the rotation device.

MB-ENG1479
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Renewing coolant A (] ]

Risk of poisonin X :
P & Before renewing the coolant, check the

i i ; e : cooling and heating system for leaks
Risk of scalding & There is a risk of poisoning if coolant is swal 8 b : £ Y
lowed and condition. Have the coolant renew-
The cooling system is pressurised. Hot cool- - al confirmed in the Maintenance Book

ant can spray out when the cooling system ® Never swallow coolant. let.

is opened and scald your skin and eyes. ® Never put coolant into containers nor-

5 mally used for beverages.
*  Only open the cooling system at coolant y age

temperatures below 90 °C. ® Store coolant out of the reach of chil

. dren.
® Unscrew the sealing cap slowly and re-

lease any excess pressure completely
before opening the cap fully.

¢ Wear suitable protective gloves, protec- Only use antifreeze / corrosion inhibitor
6 tive clothing and safety goggles when approved by Mercedes-Benz
—_ handling coolant. (> see page 59).
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Malfunction

Exhaust fumes are white

Engine "knocks"
Knocking noise from the bearings

Abnormal noises

Malfunctions, causes and solutions -

Cause Solution
Cylinder head or cylinder head gasket P Locate damaged cylinder using pres-
leaking; coolant entering the combustion sure loss test; consult a qualified spe-
chamber cialist workshop
Combustion malfunction » Consult a qualified specialist workshop
Damage to bearings P Consult a qualified specialist workshop
Leakage in intake pipe and exhaust pipe B Remedy leakage; replace seals if nec-
causes whistling noise essary
Turbine or compressor wheel scrapes on P Have the exhaust gas turbocharger re-
the housing; foreign object in the compres- placed at a qualified specialist work-
sor or turbine; seized bearing in rotating shop
parts
7
105
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Minidiag 2 TDC

DaimlerChrysler AG electronic diag-
nostic tool for reading faults and pa-
rameters on commercial vehicles.

MR

(Engine control) control unit. Engine
control is a monitored electronic sys-
tem which forms part of the Telligent™
engine system. It controls the engine
functions, such as the engine idling
speed and exchanges data with the
drive control.

om
Engine name, abbreviation for oil en-
gine = diesel engine.

Sensor
Electronic component which converts
certain parameters (e.g. oil tempera-
ture, engine speed and others) into
electrical values for use in the engine
control unit.

STAR DIAGNOSIS
DaimlerChrysler AG electronic diag-
nostic system

Top dead centre; term for the upper po-
sition of the piston in the cylinder.

Telligent” engine system
Mercedes-Benz electronic engine con-
trol. Controls fuel injection period and
quantity depending on the current op-
erating conditions and driver's re-
quests.

Tightening torque (Nm)
Product of force and lever arm length
with which bolted connections, e.g.
cylinder head bolts, are tightened.
(Nm = Newton metres)

Page 118 of 120
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Motorgehduse Carter do motor Gruppe | Grupo

Engine Housing Carter del motor Group | Grupo
Carter du moteur | HapTep asurarena Groupe | rpynna . 0]- 045 00206
Basamento motore ;)_:Jh[\ |- Gruppo | 4f sl
% SO 160
. 95
90 O 165 <D
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Steuerung Distribuigdo gruppe Grupo
Timing Distribucion roup Grupo
Distribution | pynesoe ynpaeneHue Groupe | rpynna 05015 oo0146
Distnbuzione | .., =i Gruppo | is sl
25
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Luftp Compressor de ar
Air Compressor Compresor de aire

Compresseur d'air| Bo3gyLUHBIA HOMNpeccop

Compressore aria '\J—Ji e £l

Grupo

Svees 13075 00126
R

Gruppe
Group

Groupe
Gruppo

MB-ENG1463
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Mercedes-Benz Parts Catalog
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Elektrische Ausriist
Electrical Equipment
Equipement électrique
Impianto elettrico

E ento eléctrico
Equipo eléctrico
snexTpocBopyaosaHue

:._:;I._u_ég]i o g =Ji

Gruppe
Group

Groupe
Gruppo

Grupo

G, 15030 00257
RPN
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Motorkiihlung
Engine Cooling System

Raffreddamento motore

Refrigeragao do motor
Refrigeracion del motor
Refroidissement du moteur | oxnamaenve asuratena

Gruppe
Group

Groupe
Gruppo

grum
Sybea 20015 00366
eyl

MB-ENG1463
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Kaltekompressor Compressor do produto refrigerante Gruppe | G
Refrigerant Compressor | Compresor de refrigeracion Cronpe | Grapo
Compresseur pour installation d'air | oxnaguTens X Group rwnpr?a 2 3 0 7 5 00018
gonditionné o ol e ol LAS Gmpg: PN
omp )
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MESnBI

Flexible Core Heat Exchangers

We solve big
heat transfer problems
around the world.

Parts shipped within 48 hours from four plants around the world.

MESABI® Flexible Core Heat Fxchangers are marketed on
a factory-direct basis from four L&M Radiator plants
around the world.

L&M Radiator is able to give exceptional service to
users and OEMs because all service Is controlled at the
manufacturer level. In emergencies, we can ship complete
radiator cores or parts within 48 hours.

On site technical and engineering assistance is available
nearly anywhere in the world within a few days notice.

L&M Radiator is proud to provide both old and new
customers around the world with products known for
quality and dependability since 1957,

L&M Radiator manufacturing facilities and parts
depots are located in the following countries:

Manufacturing Facilities

UNITED STATES T ———
L&M Radiator, Inc. %
1414 East 37th Street
Hibbing, Minnesota 55746 154
Telephone: (218) 263-3993
FAX: (218) 2638234
Email: coal@mesabi.com

———

LaM Radiator, lnc. | 1e0 woea |
6966 Market Streer  BEHIE
El Paso, Texas 79915 U5 A
Telephone: (915) 779 3866

FAX: (915) 779-3195

Enail: coel@mesabi.com

Toll Free; 1-800-346- 3500
(U.5.4. and Canada)

MESARI® i a regictered trademark of LM Radiater, Ine and IT5™ 15 & sradesmark of LaM Radiater, b

MEXICO

Ly M de México 5.4 de C.V,

Calle De La Mata y Los Nogales

Parque ndustrial

Apantado Postal 763

Hemuwsillo, Sonora, Méxioo

Tephone: 011-52-662-251-0450

FAX: D11-52-662-251-0638  eeto

Ermadl: ventas@hym. com mx ,‘&
l\ /
s e g

5
v o

AUSTRALIA

LM Raditor Pry, Licd
Cnr. Kew & Mars Streets

Welshpool, WA

P Box 1049 e
East Victoria Park 6981 Sep
Westem Australia

Telephone: 011-61-89-36-16855
FAK: 011-61-89-47-03075
Eugail: mrad @q- netnet.au

% L&M RADIATOR

© 2003 LaM Radater, Inc

www. mesabi.com

Prasted |m .55,

MB-ENG1393
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MESABI
WARRANTY CLAIM PROCEDURE

L. & M Radiator reserves the right o rule on all warranty claims. It is not a wamranty until
L & M Radiator determines that it is.

The customer must not proceed with possible warranty claims or repairs before
consulting with the L & M factory or sales and service representatives. Any repairs done
prior to determination may void a potential warranty claim.

The customer must provide the L & M serial number, along with a complete description
of the problem, including: application, make, model, machine serial number, and other
information requested by L. & M at the time of the reported warranty claim.

NOTE: On MESABI cores, the serial number is located on a brass tag, soldered to the
bottom header plate. On MESABI radiators and oil coolers, it will be located on
a steel tag, welded on the top tank.

4. L & M may wish to send a representative to the work site to investigate.

5. L& M may ask that damaged parts be returned for evaluation. (At the customer's
expense, and if warranty is allowed, then the customer will be reimbursed).

6. In all cases, if repair parts are sent to the customer prior to determination of warranty,
these parts will be invoiced to the customer at full price. If L & M decides that warranty
is allowed, cost for these parts and any freight charges incurred by the customer will be
reimbursed.

7. Inall cases, L & M reserves the right to recall any defective parts. Warranty claims will
not be credited until the receipt of these parts is confirmed.

8. L & M also reserves the right to determine whether or not warranty claim charges are
reasonable and fair, and to what extent L & M Radiator is fiable.

Genuine MESABI parts must be used in repairs or future warranty claims will be void.

J
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GENERAL WARNINGS AND SAFETY PRECAUTIONS

The cable reel movement is remotely controlled by the crane or the machine on which it is
installed. Thus if the machine starts moving the cable reel will start rotating.

People should not stay in the proximity of the cable reel during normal operation.
Maintenance people should be informed and understand the risks before working on the
cable reel.

The area around the cable reel should be closed for any other people.

All persons working with the cable reel must be informed where the nearest emergency
stop button is located.

Before removing the cover of the collector be sure the power (medium or low voltage) has
been shut off.

For this reason check again with your specialised personnel that there is no power on line
and there is no possibility to switch on the power while you have access to the power rings
of the collector.

Check always before touching the collector’s ring, with an appropriate tool, that there is
no power on.

The warning panels (on the medium voltage collectors) are placed in view to warn you
about the danger: “HIGH VOLTAGE".

Inside the medium voltage collector, once you remove the cover, there is another
protection in order to do not touch the rings: a metallic net with the warning “HIGH
VOLTAGE”"

The padlock keys supplied for the interlock of the protection net inside the medium voltage
collector has to be welded or fixed to the central main circuit breaker's key, in a manner
that is not possible to have access to the collector's power rings if the power is on.
Whenever must be open a medium voltage collector, after switching off the power,
connect each phase ring to the ground with an earthling cable.

If heaters or travel limit switches are delivered in the collector enclosure these can still
have tension on the terminals even if the main power is switched off.

Stay away from all moving parts, such as drums, motors, cable guides, cables.
Specimas will not be held responsible for the lack or misuse of above systems
ENGINEERING WARNING FOR THE CABLE REEL INSTALLATION!

Walkways suggested at least along one drum side in order to allow an easy access
to the cable reel for the maintenance and torque set-up operations.

30/07/1997 REV 1 ChpOH page 1
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Horizontal retrieval:

The most difficult working mode is reeling in and accelerating with drum nearly full.

In this working mode check that the cable leaves the cable guide with a slight slack; the
cable should hardly touch the last roller in the cable guide.

In this way the torque is correct and the reel is not pulling too hard on the cable.

Vertical retrieval:

The most difficult working mode is reeling up and accelerating, cable amount on drum is
normally of less importance as this is compensated by the layering diameter on the drum
which changes with the amount of cable on the drum.

Paosition hook near ground level, hoist with full speed. During the acceleration phase the
cable should show a slight relaxation or even a slight slack.

This indicates that the torque is correct and not too high.

If the cable is always fully tight it is impossible to see how much the reel is pulling and
the extra pull on the cable will only go to a destructive force on the cable itself.

It is recommended to fix the cable to the hook with an elastic element spring or similar as
this movement is then easy to see in the spring movement.

The spring will also dampen dynamic forces from sway etc. on the cable.

|. After a few weeks to a month of operation it is normal that the torque must be re-
adjusted.
This as the initial wear in of the clutch plates has occurred. After this re-adjustment might
be needed every 12 months depending on working load and intensity.

At the same time check screws, bolts, and electric connection.

29.03.06 REV.4 Chpa1H page 5/6
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Cavotec, Cable Reel Instruction Manual
MB-ELE1632

Catalogue HY11-2500/UK
Characteristics

Heavy-duty aluminium pumps and motors
Series PGP, PGM 500

PGP/PGM 500 Series

PGP 500 series pumps offer superior performance, high

efficiency and low noise operation at high operating
pressures. They are produced in four frame sizes (PGP
503, PGP 505, PGP 511, PGP 517) with displacements
ranging from 0.8 to 70 cm®rav. A wide variety of standard
options is available to mest specific application raquire-
ments.

Advantages

¢ Up to 275 bar continuous operation
High strength materials and large journal diameters
provide low bearing loads for high pressure operation.

¢« Low noise
PGP 503 - 9 tooth gear profile, PGP 505 and 517 - 13
tooth gear profile, PGP 511 —12 tooth gear profile and
optimized flow metering provide reduced pressure
pulsation and exceptionally quiet operation.

¢ Highefficiency
Pressure balanced bearing blocks assure maximum
efficiency under all operating conditions.

Characteristics

Pump type Heavy-duty, aluminium, external gear

Mounting SAE, rectangular, thru-bolt standard
specials on request

Ports SAE and metric Split flanges and others

Shaft style SAE splined, keved, tapered, cylindrical
tang drive, specials on request.

Speed 500 - 4000 rpm, see tables

Theor. displacem. | see tables

Drive Onve direct with flexible coupling is
recommended

Axial f Radial load | Units subject to axial or radial loads
must be specified with an outboard
bearing

Inlet pressure Ciperating range 0.8 1o 2 bar abs
Min. inlet pressure 0.5 bar abs. Shart time
without load. Consuliation is recommended.

Qutlet pressure see tables
Hydraulic fluids Hydraulic oil H-LP, DIN 51525

Fluid temperature | Range of operaiing temperaiure
-15 to +80°C

Max. permissible operafing pressure
dependent on fluid temperature
Temperature for cold start -20 to -15°C
al speed = 1500 rpm.

Ilax. permissible operating pressure
dependeant on fluid temperature

PGP 500

« Application flexibility
International mounts and connections, integrated valve
capabilities and common inlet multiple pump configu-
rations provide unmatched design and application

versatility.

For afull overview of all gear products available please
order Catalogue 3252/UK from your Parkear partner.

Fluid viscosity

Range of ambient
temperature
Filtration

Direction of rotation
{looking at the

drive shaff)

Multiple pump
assemblies

Separate or common
inlet capability

Range of operating viscosity

& 1o 1000 mméa's

Max. Permissible operating pressure
dependent on viscosity

Wiscosity range for cold start
1000 to 2000 mmefs at

operating pressure p<10 bar and
speed n <1500 rpm

-40°C - 4700
According to |80 4408 G 1613

Clockwise, counter-clockwise or double]
Attention! Drive pump only in
indicated direction of rotation

- Avallable in two, three or four section
configurations

-Max. shaft loading must conform 1o the
limitations shown in the shaft loading
rating table in this catalogue

-Max. load is determined by adding
the tarque values for each pumping
seclion that will be simultaneously
loaded

Separate inlet configuration

- Each gear housing has individual inlet
and outlet ports.

Common inlet configuration

-Two gear sets share a common inlet.

PGP-PGNED G800 GE.PMGSM_M

All nghls reserved.

1-11
—Darker (TS

1

Parker Hannifin GmbH
Hydraulic Contrals Division
Kaarst, Germany

MB-ELE1632 of
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Engine Monitoring Display
MB-ELE1470
A

In order for the display to properly communicate with the engine, the SAE J1939
communication bus settings have to be configured accordingly. To access the J1939
communication bus settings, press and hold the Key 5 button in order to display the
configuration menu screen. Once the configuration menu screen is displayed, use the

arrow keys to select the system screen.

Please note that the configuration menu

screen will differ depending on what version of software is loaded into the display.

Refer to Figures 6 and 7.

CONHG MENU

KEY #1
AND #2
BUTTONS \
SCROLL
BETWEEN
SELECTION
! - > BUTTONS
o BN o BN BN ) (
Figure 6 — Configuration Menu Screen Figure 7— Configuration Menu Screen
(Software Version pre 3.00J) (Software Version 3.00J and Newer)
ACLEAMN

MB-ELE1470

Page 7 of 20




BI621994

qmaclean Canada - MAINTENANCE BULLETIN

Title: | Engine Monitoring Display
Number: | MB-ELE1470
Revision: | A

C%T]tirtm J;gzg ‘]é'ﬁg? ‘]é%? FMI |Description of Code
ECU 723 - 64 3 Camshaft Position Sensor Open Circuit
ECU 723 - 64 4 Camshaft Position Sensor Short to Ground
ECU 723 - 64 8 Camshatft Position Sensor Time Out
ECU 723 - 64 14 | Camshaft Position Sensor Pins Swapped
VCU 730 - 71 5 Grid Heater Valve Open Circuit
VCU 730 - 71 6 Grid Heater Valve Short to Ground
VCU 730 - 71 0 Grid Heater — No Inc Boost Temperature
VCU 730 - 71 1 Grid Heater Relay Closed
VCU 730 - 71 2 Grid Heater Relay Open
VCU 730 - 71 3 Grid Heater Open Circuit
VCU 730 - 71 4 Grid Heater Short to Ground
VCU 974 - 29 2 Remote Throttle Pedal Supply Out Of Range
VCU 974 - 29 3 Remote Throttle Pedal Supply Open Load
VCU 974 - 29 4 Remote Throttle Pedal Short to Ground
ECU 986 - 159 0 Fan Speed Time Out
VCU 1004 - 56 3 Accessory Bus Shutdown Open Circuit
VCU 1004 - 56 4 Accessory Bus Shutdown Short to Ground
VCU 1005 - 43 3 Gear Output 1 Open Circuit
VCU 1005 - 43 4 Gear Output 1 Short to Ground
VCU 1006 - 44 3 Gear Output 2 Open Circuit
VCU 1006 - 44 4 Gear Output 2 Short to Ground
ECU 2791 - 146 0 EGR Temperature High
ECU 2791 - 146 1 EGR Temperature Low
ECU 2791 - 146 2 EGR Temperature Data Erratic
ECU 2791 - 146 7 EGR Valve Not Responding
ECU 2791 - 146 12 EGR Bad Component

Page 18 of 20 e | 7 B, MB-ELE1470
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To verify that all of the changes have taken effect, from the proportional valves
submenu screen (See Figure 9) select the “SUBMENU 1” or “SUBMENU 2” tab. The
submenu 1 screen will display the current set values for valve numbers 0 through 7
where the submenu 2 screen displays the set values for valve numbers 8 through 15.
Please ensure that all the valves are set the same with the parameters set as stated
previously.

R |

[rps el Tarssaneen Lofgm
Viaier Ll | [ |
vhsrasss by

JdHH B K
JHH K

B I .l 8
B - ! Er% 4

d K L

JHH R L
d HHRE N

JHI BN

Figure 11 — Proportional Valves Set Values Screen

In order to log out of the terminal software, select the “BACK” tab to return to the
login screen. Please see Figure 5. Once the logged in screen is displayed select the
“LOGOUT” tab. Once the logged out screen is displayed, the terminal software can be
closed.

Fie Edt Sftrgn Phoe Teasdrs beb

LOGGLD oUTY

LOGIN | LOGIN Catanat 1| RESET I I Laval | |
SAVE T Efpuom | LOGGIN Eslonal 2 | SowlaFie | panzozewm |

Figure 12 — Logged Out Screen

MB-ELE1451 > | ] o Page 9 of 14
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m When testing the AC Control functions, the Drive / Auxiliary switch
must be in Auxiliary Mode.

1. To test the high hydraulic oil temperature warning indicator, jumper wires “AUX”
to “A12” in the carrier junction box. The light should turn on.

2. To simulate the high hydraulic oil temperature alarm, remove 1 of the “A14” wires
from the terminal block in the carrier junction box.

3. To test the low hydraulic oil level warning indicator, jumper wire “AUX” to “A13” in
the carrier junction box.

4. To simulate the low hydraulic oil level alarm, remove 1 of the “Al11” wires from
the terminal block in the carrier junction box.

5. To simulate the low hydraulic tank pressure alarm, remove the DIN “A” connector
from the hydraulic tank air pressure switch.

6. To simulate the low water pressure alarm, remove the DIN “A” connector from
the water pump pressure switch.

7. To simulate the high air compressor temperature alarm, jumper wire “AUX” to
wires “506 and “507” in the carrier junction box.

8. To simulate the low lube air pressure warning, remove the DIN “A” connector
from the lube system air pressure switch.

9. To simulate the low lube level warning, remove 1 of the “A16” wires from the
terminal block in the operator’s console box.

10. To test the voltage monitor under voltage indicator, turn off dipswitch #3 on the
voltage monitor itself so that it is looking for 690VAC instead of 600VAC. Ensure
that the Voltage % is set lower than the measured voltage during normal
operation. Ensure that the dipswitch is turned back on and that the Voltage % is
returned to the normal operation value after the test is complete.

11. To test the voltage monitor over voltage indicator, adjust the Voltage% to lower
than the measured voltage during normal operation. Ensure that the Voltage %
is returned to the normal operation value after the test is complete.

Page 6 of 12 > | ] o MB-ELE1445
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Title: | Electrical Panel Preventive Maintenance

Procedure

Number: | MB-ELE1389
Revision: | Original

MACLEAN ELECTRICAL PANEL PM CHECKLIST

Panel Description/Part#

Machine#

Power Pack Hour Meter:
Diesel Hour Meter:
Date:

Work descriptions

Condition

Repairs Remarks

Initials

Inspect panel for moisture

Inspect for signs of water
ingress

Inspect gaskets and seals

Inspect latches

Vacuum inside enclosure

Clean enclosure exterior

Inspect for missing, broken
or loose devices

Inspect for  unplugged,
unused holes

Inspect decals and labels

Check indicating lights bulbs

Inspect/clean lenses on
lights

Tighten  indicating  light
connections

Inspect switches for damage
or corrosion

Check action of switches

Tighten all switch
connections

Inspect circuit breakers and
boots

Tighten all breaker
connections

Inspect all terminal blocks

Tighten all terminal block
screws

MB-ELE1389

Page 5 of 8




BI621994

- MAINTENANCE BULLETIN

dmaclean Canada

Installation Instruction, Fuel Level Sender

MB-ELE1386

igina

Or

UBLIYPUISII U LIS SU Ry G )

HAWE) S2AISS FUN QOULEA SIZU2 OCA

Title:
Number

ision

Rev

‘enfnug e 2p upp

-E|EJSUI B] 8P uppesuadwo ) Jeqoldwod ‘einp
-ep|os ap soleqes) so| ap UDIDEZI|EUY 8P SBndsag
'anbue} |3 U Zaa BLO OPIBIXE B|qisng

-Wo3 |8 Jepan ‘slejuow |9 opeulLwS) ap sendsag
‘BJNPERIDS 3p cjeuede (8P Sjues

-ugey |3p pepunBag sp sauoedipu| se| A sojusw
-e|fisy so| sjusweuniebiqo JeAlasqo COUE)SS
sjusweauad 185 808P BINPEP|OS 8P UDPICD |3
‘BINPEP|OS Jod BN A BPENUSD BPUC B| JEIDIDD
‘elajeq g op oaelau A

onysod sojod so| auaweuoief)|qo Jewogquiasag
‘eanpep|os Jod

Jiun esed anbue) |2p epuqg eun aa|dwsa 85 opuenD
‘[ENUEW EJUBILUELISY B

uepang - Ly nEANp

ap euedlge) |sp pepunbiag ap ssucpEDIpU| SB|
ajuaweuolebiqo JealssqQ "sejsuUE se| Jeqlegsaq
‘sopeuluus) A sossinBe so| sendwe esed ‘ew)
EUN © JE|ea 8P OYINLISS UN Jeloped 8p eusis eun
'BaUGD esay eun Jesidwd "oARIULEP | Jousjul
oJjawep un e alejuow ap seinuaqe se| Jeipeel
‘anbue |2 JEjuowssp ‘3|qisod BaS OPUEND
“Ie[luIs © aJle 8p JopEjus[ea odn [ap s8]
-ug|dos Jez||jn ou Cjse BIed SOINUIL 0| 8jUeInp
sueidos un uod enbuel |2 Jejguas ‘ojue} Jod
“anbuel |2p oJusp sajenpisad saseb
so] Jod upisojdxs sp oufiad 2)sixg
‘o2
eled ojsinaud opsodap un us aqys
-nNOqwoo |8 Japes, ola|dwos Jod anb
-ug} |8 Jewea sjusweinaid ‘alepuow
8p EJnu2GE BUN JSOBY B8P 85 IS
:pepunbag ap sauoljesipu|

‘eoueled ap ozedq |ap oJ4B

ap uabiew |5 us aug) opedsa e uppUale Jejsald
‘0odeq |ap (euipnyBus| upkosip

ug a|eyss eauejed sp ozelq |2 enb opow (g} Sp
JOSIUSUE |2 JBluoy 1) 2lEluoWw 2p ugisuawp |
ap ugreuBlep E| eled (H) anbuey |8p BinyE B
ap CHEND UN JEJSAU BlISGap 85 '8les|o uoo opusIw
-ADW US aJie aaidse JOjow |2 anb JEjAD BlEd
‘inbe alejuow ap eJnUage B JEI0|0D ‘EPEUDID
-isod sjuawa|gesone} sjse ede) ese A enbuey @
ua apuesd ugpoadsul sp EdE] BUN BJSIXS OPUEND
‘DpUCY [9P EIED B| 8P CIRJEI UN B

enbe ap senbue] sogo us ‘anbue] j2p ede] g) ap
ojued |8 ue ejse JenBuejosu enbuey un us aley
-uow ap ednpsqe g esed ajgesoa.) sew Jefin| 3
‘BAJDS3) B| 3P UDIRIPSW

el esed a|qeloary Jefn) un us Jezieal & anbue}
[@ us sleuow ap EunlSgE EBUN US 0 ‘Snbue) |sp
ajuesuqe} |8 Jod gjsinaid ed (alejuow ap epug)
alejucw ap BINMEgE B] US JOS|WSURL) |8 Je[ejsu)
rios|wsues [ap aleuow ap Jebn

‘gjossnon B aws)shs
np uopesuadwog g| Ja|gaued ep augud ‘afepnos
ap Xnenes) sap juswangyoe,| saudy JonSs8d
8] SUBP JUEUSJUOD UN SUBP JUBANOJ] &S JuBing
-1ED 3| NEBANCU E JBsaA ‘anjoays ae e abejuow
8] anb sio} aun “afepnos ap salsod Bp JN3JoNAs
-uoo @ Jed sas|We £19 Juo b §lunoes E| Jues
-sifie) suonduosaud s8| }2 sjundes ap saubisuod
$8| JUBWN[OSQE JaaasqO anbieuusy jusiusye)
-led ang eiaap sfepnos ap uoplioo a7 ‘aBepnos
Jed Jaxy el 18 anbijuss uocdey ap spug e| Jasod
"auspeq e| ap yjebau ajod 3| 32 yysod sjod 3)

op aasmsqs snog - abiueys o) Ifgns s)EEp Ry - [ELags

JuBWn|osge Jepauucosp afiepnos Jed uogexy g
Jnod JIoAESa) 3P SpUg BUNp USHESIRNP SED UT
afieps ap o sbew)) ap ‘sbediad
ap snpIss sep Jasseuegsp 2| Jnod Jioaes3l
2| JakoysN simepocd sabemgno ssp JUEDUCE)
np slunogs ap saubisuco sa) xud INc) e JBnssg
'splog s3] Janaeqa Uy 8| Jnod 18 nod 8| Jip
-ueJBe Jnod aw| sun No SNoJ}Jnod asnajnes a10s
2un ‘anbiuoo asiel aun Jasinn anawep wed ap
afiguow sp sainueanc sa| a|gejesud ne Jsaiay
I0AJ988) 8 B|qIssod IS Jsjuowag
HNBABYD-BYDES
un no Jnsje|uanowiayl un ajdwexs Jed swwes
SJUBIUNDS SUNn jays JE0 B JIBSIHNP JUsisge
snoa ap suoud SNoA SNON CSJUERNOS Bunp
usAow ne senUIW O UouAue Juepuad Jj0ABSE)
8| Jaige ‘UDs|El 88D Jnod "uoisoldxa p anbsu un
jusipusfiua JIDAJSSEI 3] SUEP JUBANCYL 85 S|BNP
-1za zeb sap anb Janbiewsd allg) e sUDUS) SNON
1848 189 B nagud JUEUBIUOD UN SUEP
ueIngies e8| Jesieneq e|qejestd
ne Jioaesed 8| JuswalesBaqul Japis
sp slgesuads|pul BJss |1 ‘shejuow
P SUNUSANC SUN JBUUOID3JUCD
ap s|gesusdsipul augre s |Lnbsion
‘3)IN298 B| B SaAle|al saubisuog

J8IAB| Bp SBIT NP JuB
-waond ap abe|d e suep aug) soedsa | 2 e,
‘nealeq

np ajeuipnyifuo] uogoaup g suep sBuIp Hos Ja1As|
ap setq 8| enb aigluew 8|8} ap Jnajdes 8| 48}
-uow ap suoud snoa snopy (7} abeuow ap 3109
E| 3P UOHEUILLBIZP B] 3P SNA US (H) JIDABSS)
NP Nsjney e| p Jenb un aunpsp sp nal| jedne A
|1 “Jaw asscb &p SED UB SJUDSP SJUSLUSANCL S3p
sio| Jie| ap addseu Jnajow 2| enb Jspnep ULy
Jopus 180 e afeuow sp aInpaAnC |

anaw ep na| e A | juswesnafejuene suuoly
-isod 382 P-INIE0 8nb 18 uopoadsulp 3PISANGD
puesd un spassod nea g Jioaasal 3| snbsio
"puojoud snid 8| poup

-ug,| e poddes Jed SJ81 UN UOJIAUS B SANCJL 85 I
‘nes e sN0ABSSI SBANE P sed 8| sueq adenbue)
-08J NES B JIOAJSSEI UNP SED 8| SUEP JIOABSEI NP
B[2JBAN0D NP NS NE BAN0S Bs afigjuow ap auny
-13an0,| Jnod xnebejuene snid 3] Juawsoe|dwE
JIOAIDSS NP NUSUCD

np aunsaw e| nod xnsbejuese JoJpus un us ‘nea
B JI0AJSSE) 8] SUEP JSULDHIAUDD B augous abe)
-UOUW 8P BJNUBAND BUN Jns No (aBeuow ap aplaq)
JIoAdasad NP Jnsongsuos 9 Jed snasud elep
sfejuow sp aunpaAno,| Jns Inajdes 3| J3|Egsul
:inajdes np abejuow ap Juswase|dwyg

‘wieshs ssedwos
8y} Jo uopesusdwod ayl doays ‘pajajdwos s|
o Buipjam au JaYY PRACLUBI SEM JEU) |BN) BU}
L HUE] U IS 'PAYSIMY S| UOOR|[E]SUl UBUAY

‘pan

-18800 2 ISNW Jainioenuew juswdinba Buipjam

8y} Jo suohongsul pue suonenBal fsjes ayl

JBNBOSIEYM SHES| OU BABY JSNW LUBSS pap|am

ayl ‘uosod Ui}l plesa pue abuey sy aquen

‘AIBHE] U} WOJL PEIBUUDD

-sip aq 1snw sajod aagebau pue aagsod Byl

‘Bununow-plam 1oy sBuey yuey e Buisn usyps

Buimes

pue Buijy ‘Buljup woy SnpIsal o YU} BY) UEB|D

‘PEAISSQD S0 SN JBUNDEINUEW

|00} puey auy; jo suoparuisul fejes ay| ‘sabps

|y} ungag “8|oy sy s18|dwoo pue afie|us o} s8|u

10 SAMES|BY ‘SMBS SEedwod ‘s|up paJede} asn

"saunyade uone|[ejsul au Je sa|oy |lews [up Jsii4

‘Huey 8y saoLad ‘e|qissod |

‘SIBMO|G SB SISLP JIBY 10 SIBjEsy

JIE 38N J0U DO SEINUIW [} Xoudde Joj jamo|q e

Yk paleuan 20 pINoYS HUE] 84 "UDSE SIY1Jo4
UEL B4} Ul B3LINY
|enpisas ybnouy} uoisopdxa jo Jab
-ugp e sl aisy| Jsuleuco e|gepns
B ojul |any sy} |4 Alsle|dwon pag
-dwa ag ISy ISNW MUE) Sy} ‘Bpew
aq o] sey ainjuade uoiE|EIsUl Ue §|

ucijonysu| Ajajes

“WLE JBAB] B4) JO BRUE [SAMS SUL Ul Jusw
-aA0W JO WOP33JL JUSPINS S| aJ8Y) aJns axel
1800 8L JO [BABI} JO UDIIBIP BU)

Ul sjuiod Wue JaAs| a4} 1Byl Aem B Yons ul Josuas
ayl [[epsu] (1) JUBWBINSESW UoGE|EIS Ul 3L} auu
-4818p 0} {H) 14B18Y uE} su) WodL pajoeaans ag
pINoys Japenb aup ‘eas ay} jo uonow 2y ybnouuy
Jie un Burjey woy suifius auy uanaud o} Japio u|
‘alay] aunpade

uone|elsul syl ayew ‘paoceid Ajgeyns s} ) pue
Uy By} uo Jenoo uolpadsw sbie| e si ausy)
"SHUE} JBLJ0 JO 8SED U Ul 8pis dasp au) spJemo}
pJiLy BUo Jnoge je pue Hue Jenfiueosd jo sses
BU} Ul JBACD HUE] BU} JO BIUSD 8L Ul S| aunuede
uole|EIsul AU} JoJ Juiod S[QEINDAE) JSOW Byl
‘sjusiuod auyy Buuns

-E8LL J0) B|EnS julod B JB HUe} au) Ul pejessd eq
0} |I3s sunpede uone|eisul Jeyjoue u Jo {sbuey
uonE|EISUl} J2JNIENUEW YuEl 8yl Aq Jo) PapIA
-oud sunuede uonE|EISUl BL) U JOSUSS S |[E)su)
1UOIJED0| UOHE||BISU| JOSURS

_ r ..,,3_.“ a|gIsNgwod ap BAIasal ap Joipay {49pusasg adA) Jara) abneg yuel |ang

9 ks 1610 060 L09 80 q_ﬁ_.rwu _Uur\.. (4nayold) ueingies ap abner  (JaqablagaH) yoisyesy Jablazuesieiiop
ArviNOW 30 JOVLINON 30 SNOILINYLSNI

SANOILONYLSNI SNOILONYLSNI noivivisni  DONNLIFTINVIOVLNOW

MB-ELE1386

Page 8 of 12




BI621994

‘mamean Canada - MAINTENANCE BULLETIN

Description: | Desiccant Packets
Number: | MB-ELE1319
Revision: | Original
Revision Date: | March 21, 2003
By: | STB
Part Number(s) Affected: | 1048721, 1050072
Machine Model(s) Affected: | All Equipped

Table of Contents

SECTION 1: Description.
SECTION 2: Usage.
SECTION 3: Installation & Maintenance.

IMAGE 1: Desiccant Packets Original Package.
IMAGE 2: Desiccant Packet, Open Package.
IMAGE 3: Desiccant Packet in Small Panel.
IMAGE 4: Desiccant Packet in Large Panel.

Section 1: Description.

Due to the research and testing of newly available products, Maclean Engineering &
Marketing Co. Limited now offers two sizes of desiccant packets. Maclean Engineering
offers these desiccant packets as a means of protecting sensitive electrical equipment
from damage due to moisture.

Moisture, in a sealed electrical enclosure, is generally due to a change in temperature
or altitude. These changes result in high relative humidity and/or condensation within
the enclosure. The desiccant packets are intended to control moisture levels in sealed
enclosures only.

If for any reason an enclosure is not sealed, the moisture levels may
exceed the desiccant packet’s absorption ability.

Desiccant packets are non-toxic, emit no fumes, and generate no heat during use. No
gloves, mask, or special clothing is required to handle the product.

Section 2: Usage.

The 17 X 1”7 packets are rated to control moisture in sealed electrical enclosures with
internal volume less than 1 cu.ft. The 2" X 2” desiccant packet is intended for use in
sealed electrical enclosures with internal volumes from 2 cu.ft. to 3 cu.ft. Two or more
packets may be required if enclosure’s volume exceeds 3 cu.ft. To indicate fullness,
each packet will expand to approximately 3 to 4 times its original size. When this occurs
the packet requires replacing or rejuvenation.

MB-ELE1319 L | 11 ey Page 1 of 4
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MACHINERY DIRECTIVE
(98/37 EC)

CERTIFICATE OF INCORPORATION

(in accordance with Article 4(2) and
Annex IIB of the abave directive

We,
BEOOE HANSEN BEOOEK HAMSEM BROOK HANSEN BROCHEK HANSEN ELECTRIMMIVES
Simall lesliserinl Minors Semall Industrial Mosors Larpe Indosirial Maotors FSE Tamel 5.4 Cabomise Baksl
S Thaws Kzl Hipe Hank Wanks M e ibertichd Bl Elekimve 2 S, & Bavwley Kege
Harldersfizld Haombev Ciusecliy LRSI LICHN HTRITE Wiesd Ml ullils
HIx ¥d HOT X5 Leeds LE20ANE Polaml a5 O

Englan Englass] Eng lund Eni Ll

declare that ac induction machines manutactured by ws, having open or totally
enclosed construction to all standard [P protection and 1C cooling forms, including
Ex enclosures, with ountputs up to 850kW, must be installed in accordance with our
Customer Safety instructions, and must not be put into service until the machinery
into which they are incorporated has been declared to be in conformity with the

Machinery Directive.

- — F] = [}
Huddersficld T U | W TP
December 199498 Technical Direcion

(D BROOK y ™
Hansen s

POWERFUL CONNECTIORNS
Brook Hansen incerporates the following brond nomes:
Brock Crompéon, Bull Electric and Brook Crompion Canirals.

& Copyright 1998, Brook Hansen. All rights reserved.
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Title: | Battery Charger, Vulcan Type SCA
Number: | MB-ELE1091
Revision: | B

ULCAN

ELECTRIC CO. INC.

6510 Lawrence Avenue. East, Scarborough, Ontario M1C 4A7
Tel. (416) 281-1550 Fax (416) 281-3416

OPTIONAL FEATURES and ALARM CIRCUITS

LOW BATTERY VOLTAGE ALARM CIRCUIT

Three Terminals designated as LO-VOLT ALARM. Form "C" to
interrupt one side of the circuit, to operate a lamp or
bell when wired through the above terminals. Factory set
to operate at 22.0 volts.

HI-BATTERY VOLTAGE ALARM CIRCUIT

Two terminals designated as HI-VOLT ALARM, "IN-OUT" to
interrupt one side of the circuit, to operate a lamp or
bell when wired through the above terminals. Factory set
to operate at 31.0 volts.

NO-CHARGE ALARM CIRCUIT

Two terminals designated as NO-CHARGE ALARM, "IN-OUT' to
interrupt one side of the circuit, to operate a lamp or
bell when wired through the above terminals. Alarm
operates when charger output fails.

A.C. FAIL ALARM CIRCUIT

Two terminals designated as A.C. FAIL ALARM, "IN-OUT" to
interrupt one side of the circuit to operate a lamp or bell
when wired through the above terminals. Alarm will operate
if A.C. input breaker trips or with any loss of A.C. power
from the source.

GROUND DETECTION ALARM CIRCUITS

Two terminals designated as positive and negative Grd Alm,
"IN-OUT" and negative alm, "IN-OUT" to interrupt one side
of the circuit, to operate a lamp or bell when wired
through the above terminals.

30 DAY 6 HOUR EQUALIZE TIMER

NOTE

In some instances the HI-BATTERY VOLTAGE ALARM LAMP or
GROUND DETECTION ALARMS may signal during the equalize
charge cycle. This would only happen if the battery was
above 31 volts. )

The maximum rating of charger alarm circuits is 10 amperes,
120 volt A.C. This maximum applies to all alarm lamps or
bells connected through the alarm terminals supplied within
the battery charger.

These alarms are installed as requested.
Alarms available with extra contacts for external lamps.

MANUFACTURERS
BATTERY CHARGING AND TESTING EQUIPMENT
PRODUCTS OF QUALITY FOR OVER 90 YEARS

I Page 8 of 10 1mmﬁﬁﬁﬁ I
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Title:
Number:
Revision:

Axle — D65 & D65I Service Manual
MB-AXL1073
B

001 p2 | 08/00

TRUMPET HOUSING ASSEMBLY

MB-AXLE1073 o
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