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A Safety Notice A

¢ Ensure the machine is standing on firm, level ground and that there are no obstructions above
before raising the hopper.

* Ensure the safety props are used at all times when working under the hopper.

e Ensure operators are fully conversant with the controls and operation.

¢ Isolate the air in the systems locker before working on any pneumatically operated or controlled
equipment.

¢ Disconnect vehicle battery when working on the electrical system.
e Ensure the engine is switched off once the pickup broom has been lowered for adjustment.
* Keep hands, loose clothing, hair, etc., well clear of moving parts.

e Do not grasp any part of the engine or exhaust system without first making sure that it has
cooled sufficiently to avoid scalding.

¢ Do not use ill-fitting tools such as spanners that may slip and cause injury.

* Always get a second person to check periodically that all is well when only one person is working
on the machine or under the hopper.

INTRODUCTION
Regular Maintenance
Itis impossible to over-emphasize the importance of regular maintenance and inspection to maintain efficiency

and obtain trouble-free service from the machine.

The maintenance schedule specified is for average operating conditions. Under particularly dry and dusty
conditions, it is essential that more frequent attention is given to:

1. Air cleaner servicing
2. Fluid oil changes
3. Hydraulic oil changes

MA1:2  Chapter - Scheduled Maintenance Page Issue A
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Bolt Torque
Security of Equipment

The tables below give correct torque values for various bolts and capscrews. Tighten all bolts to the torques
specified in the appropriate table unless otherwise noted. Check tightness of bolts periodically, using the
appropriate bolt torque table as a guide. Replace hardware with the same strength bolt.

FA-0051 Tightening Torque

Zinc Plated or Dacromet Bolts/setscrews & Nuts (Friction coefficient 0.12 assembled dry) or
Stainless Steel (Friction coefficient 0.1 assembled lubricated with Molycote grease)
Generally bolts and nuts of the same grade material are used together.

Bolts with metric coarse thread

Property Class

Bolts with metric fine thread

Property Class ‘

4.8/5.6 Steel 8.8 Steel 10.9 Steel 12.9 Steel Thread 8.8 Steel 10.9 Steel 12.9 Steel
Thread - A1-50 SIS A2-70 SIS A4-80 SIS
. 0.13 Nm 0.35 Nm 0.5Nm 0.6 Nm M8x1 25Nm 35Nm 45Nm
- 0.1 Nm 0.23 Nm 0.3 Nm
s 0.60 Nm 1.3 Nm 1.8 Nm 2.1 Nm M10x1.25 S0Nm 75Nm 85Nm
- 0.4 Nm 0.8 Nm 1.1 Nm
M 12 x 1,25 90 Nm 135 Nm 155 Nm
1.4 Nm 3.0 Nm 4.5Nm 5.0 Nm
M4
- 0-86 Nm 1.85 Nm 4.0 Nm M12x1,5 90 Nm 125 Nm 150 Nm
2.8 Nm 6 Nm 8.5 Nm 10 Nm
M5
- 1.6 Nm 3.6 Nm 4.8 Nm M14x1,5 140 Nm 205 Nm 245 Nm
M6 4.3 Nm 10 Nm 16 Nm 20 Nm
- 2.9Nm 6.3 Nm 8.5 Nm M 16 x 1,5 215 Nm 320 Nm 370 Nm
o 11.5 Nm 25 Nm 35Nm 40 Nm
i 71 Nm 15 Nm 20 Nm M18x1,5 325 Nm 460 Nm 545 Nm
23 Nm 48 Nm 70 Nm 80 Nm
M 10 M20x1,5 450 Nm 645 Nm 755 Nm
- 14 Nm 30 Nm 40 Nm
M 12 COWm B L D L 0N M22x 1,5 610 Nm 870 Nm 1020 Nm
- 24 Nm 50 Nm 70 Nm
e 60 Nm 135 Nm 195 Nm 230 Nm M24x2 765 Nm 1095 Nm 1280 Nm
- 38 Nm 82 Nm 110 Nm
M 16
- 58 Nm 125 Nm 165 Nm
M30x2 1600 Nm 2250 Nm 2700 Nm
M18 130 Nm 290 Nm 420 Nm 485 Nm
- 82 Nm 175 Nm 235Nm
185 Nm 410 Nm 580 Nm 680 Nm These torques apply unless specified on the drawing.
M 20 ) S -
) 115 Nm 245 Nm 375 Nm For steel bolts used in conjunction with aluminium parts the
follwing rule applies:
250 Nm 560 Nm 800 Nm 940 Nm
M 22 Use the next lower value from the column for property class 10.9.
- 157 N 337N 450 N e )
m m m This directive is valid for all thread diameters and grades.
e 320 Nm 710 Nm 1000 Nm 1180 Nm (e.g. M10 grade 10.9 bolt clamping aluninium parts should be
R . . B torque to 35 Nm not 70 Nm)
1050 Nm 1480 Nm 1750 Nm
M 27
1420 Nm 2030 Nm 2380 Nm
M 30

Version 00 25/10/2010

HS-031
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% These procedures should be carried out by qualified service personnel.

Used oils and filters should be disposed of in accordance with the local
waste disposal regulations.

STANDARD REPAIR TIMES (SRT)

This Guide Detail the time taken to remove, refit and validate the item listed. Where the task is listed as 2
person the total time taken is shown in the table however certain aspects of the tasks may require 2 persons

for the safe completion of the task.

ES351 Standard Repair Times (SRT)

Area Remove/Refit Time Taken (Mins) Special tools 1 or 2 persons
Elevator Elevator chains (both) 240 1
Elevator Elevator flights (each) 15 1
Elevator Elavator flight rubbers (each) 15 1
Elevator Position cylinders (each) 30 Puller 1
Elevator Chain tensioners (each) 20 2
Elevator Elevator floor plates (all) 480 1
Elevator Position switches (each) 10 1

Sweep gear Rear broom 20 1
Sweep gear Gutter broom brushes (each) 20 1
Sweep gear Gutter broom cylinders 30 1
Sweep gear Drag shoes (each) 15 1
Sweep gear Rear broom arms (each) 60 1
Sweep gear Rear broom dampers (each) 10 1
Sweep gear Overcenter lift assembly (each side) 30 1
Sweep gear Rear broom cover 10 1
Sweep gear Rear broom swivel bearing 20 1
Sweep gear Rear broom spherical bearing 120 1
Systems Locker Rear broom and elevator manifold 90 1
Systems Locker Hopper manifold 90 1
Systems Locker Gutter broom manifold 90 1
Systems Locker Pneumatic valve manifold 30 1
Systems Locker Water manifold 30 1
Systems Locker Qil cooler 30 1
Hopper Hopper 480 2
Hopper Hopper tip cylinder (each) 120 2
Hopper Hopper pressure control manifold 60 1
Hopper Hopper door cylinder 30 1
Hopper Position switch 10 1
Hopper Hopper lift cyinders (each) 120 2
Water System Water tank 240 1
Water System Water filter assembly 30 1
Water System Water pump 30 1
Subframe PTO pump 180 2
Subframe Scissor lift 960 2
Cab Control panel 30 1

Cab Relay box 30 1
Maintenance 50HTr Service 90 None 1
Maintenance "A" Service 120 None 1
Maintenance "B" Service 240 None 1
Maintenance "C" Service 480 None 1
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MAINTENANCE SCHEDULE

Please refer to chapter 4 in the Operator’'s Guide for the daily and weekly routine maintenance that can be
executed by the operator.

The following items are not covered in the Operator’s Guide. Qualified personnel is required for the following
tasks.

Chassis Maintenance

The chassis should be maintained in accordance with the recommendations specified in the chassis
manufacturer’'s manual.

@ Service A - Every 500 Hours

1. Check the elevator flights for adjustment and wear - adjust or replace as required.
Check both elevator drive chain and flight chains for correct adjustment.

Service B - Every 1000 Hours

Carry out 500 hour service;
Carry out a visual inspection for the security of body mounts, pivot pins and equipment.

1.
2

Service C - Every 2000 Hours

Carry out 1000 hour service;
Drain hydraulic reservoir.
Replace suction and return filters.
Refill hydraulic reservoir.

1.
2.
3.
4.

Used oils and filters should be disposed of in accordance with local waste disposal regulations.

Page Issue A Chapter - Scheduled Maintenance ~ MA1:5
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MSMA.001

Service A — Every 500 hours
1. Check the Elevator Flights for adjustment and wear — adjust or replace as required

Adjust the bearings on each side of the elevator shafts using the elongated holes (A) to bring the flight
rubber (B) into contact with the elevator floor. Then back off to provide a nominal working clearance.

Note: The rubbers need replacement, when no further adjustment is possible.

The elevator flight rubbers are changed by removing the clamp strip and then replacing the elevator flight
rubber.

Note: Both shafts will need to be repositioned to the rear to allow the new rubbers to be fitted. It is
recommended to replace all the rubbers at the same time.

2. Check both Elevator drive chain and Flight chains for correct adjustment
A) Elevator Flight Chains:

Increasing the chain tension:
Greasing the elevator tension cylinders (C) will tighten the drive chain. Ensure to alternate from left to right in
order to equalize the tension.

Reducing the chain tension:

Pressing the centre of the grease point will release the grease from the cylinder and reduce the tension.
The correct spread of the chain is 3 inches (7.5 cm), and should be measured at the mid-point between
each shaft (D).

B) Elevator Drive Chain:

To tension the elevator drive chain, loosen the 4 screws of the motor mount (E) and use screw (F) to adjust
the tension.

The correct adjustment is achieved when the chain does not touch the frame.

MA1:6  Chapter - Scheduled Maintenance Page Issue A
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Service B — Every 1000 hours

1. Carry out 500 hours service plus the following;

2. Carry out a visual inspection for the security of body mounts, pivot pins and equipment.

Security of Body Mounts:

Check the body mounts are secure (A). Ensure the torque identification marks are aligned and re-torque as
required (See torque chart in chapter 1).

Pivot Pins and Equipment:

Check the security of all pivot pins ensuring that the retaining method used is present and secure.
Check for excessive wear around the pin diameter and replace as required.

Page Issue A Chapter - Electrical System  MA1:7
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Service C — Every 2000 hours
Carry out 1000 hours service plus the following:

Drain hydraulic reservoir and change filters:

Before draining the hydraulic reservoir, make sure the hopper and frame are in the lowered position.

Place a suitable container underneath the drain port and remove the plug (A) to drain the hydraulic reservoir.
Once the hydraulic reservoir is drained, replace the suction filter cartridge (B) and the return filter (C). Re-fill
the reservoir through the return filter (D), this will ensure the new oil is filtered.

Note: Refer to label for the correct level.

Used oils and filters should be disposed of in accordance with local waste disposal
regulations.

MA1:8  Chapter - Electrical System Page Issue A
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GENERAL DESCRIPTION

The hydraulic system is divided into two circuits fed from a common hydraulic reservoir.

1. Gutter Brooms
2. Rear pickup broom, elevator and hopper

Hydraulic filtration is provided by suction filters within the hydraulic tank, together with a replaceable type ‘in
line’ filter mounted externally on the upper face of the hydraulic tank.

Hydraulic System Inital Operation
When the hydraulic system is first put into service, or after changing a hydraulic hose, it is necessary to purge

any air from the system by repeatedly performing the hopper discharge procedure and operating the gutter
brooms, pickup broom and elevator while the vehicle is stationary.

A CAUTION: Failure to purge the hydraulic system may cause the system to operate poorly

MA2:2  Chapter - Hydraulic System Page Issue A
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CIRCUIT PRESSURES

MSMA.004

Test points are provided on the hydraulic system to carry out pressure checks.

Point No. Pressure

H-7Z2 3120 PSI/ 215 Bar
H-1Z2 3120 PSI/ 215 Bar
H-4Z2 3120 PSI/ 215 Bar
H-0Z5 2830 PSI /195 Bar

Sweeping System

Function

Gutter brooms manifold

Hopper discharge manifold
Pickup broom, elevator manifold
System pressure

Relief Valve
H-7V4
H-0V2
H-0V2
H-0P1

Connect suitable 5000 PSI / 345 Bar gauges to Test Points H-7Z2, H-4Z2 and H-1Z2

To check or set Relief Valves H-0V2 and H-7V4, first fully increase Main Pump Relief Valve H-0P1.

Connect gauge to test point H-1Z2, operate Hopper Lower Switch when hopper is fully lowered adjust and

set relief valve to 215 Bar.

Connect gauge to test point H-7Z2, lock up LH Gutter Broom so the motor doesn’t turn, operate LH Gutter
Broom Switch adjust and set relief valve to 215 Bar

Finally re-set Main Pump Relief H-0P1, Connect gauge to test point H-1Z2, operate Hopper Lower Switch
when hopper is fully lowered adjust and set the pump relief valve to 195 Bar.

Page Issue A
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Pickup Broom / Elevator
Automatic Function (function fulfilled without pressing any additional switches)

Right Hand Gutter Broom

Left Hand Gutter Broom

solenoid energized

PUB/Elev

RHGB
AF

7 Johnston

)
4

(

p1] siedeamg uojsuyor jo Auadoud ay) ale syybu pue 1ybuAdo) (v

i 089S G paso|d a)es) pasamoj A||n} JoddoH Jaye - sod MJOAA AS|T
P A A (paysies sod di As|g 8ouo sqissod AJuo) - paso|) sjes uinjey JaddoH
A 2 A (paysnes sod di As|3 8ouo 8|qissod Ajuo) - uedQ ejeo di| JeddoH
i P N (paysnes sod diy As|3 a2uo a|qissod Ajuo) - JomoT] Bwel
Va Va (pausnes sod diy As|3 8ouo a|qissod Ajuo) - asiey awel
N (dwnp Jo asies saddoy o} Joud ) - sod di] A9|F
- rrr o sewenungpean)
A P Buppiom |13s ASI3/gY - LT - ASIF
P A 19)em [euolyippe + deams [ewuou - NO - A9|3/9Y
’ A (pajj@2ued Jun snonunuod) ISYIATYE AF13 - 440 - A9|3/gy
40O - A913/gd
A A (syey gy) (Areyuswow) ISYIATY AF13 - deams [euwliou - NO - A9I3/gY
P A J9)em + deams [ewuou - NO - A3|3/9Y
P A daams jewlou - NO - A9|3/9Y

(uondo) no ysnigesen - NO - 9OHY

(uondo) ur ysnigesen - NO - 9OHY

440 0} NO woly Buuiny Jeye 09s G 10}) MOLS - GOHY

Jo)em + deams |ewou - NO - d9HY

dsams |ewlou - NO - 9OHY

Chapter - Hydraulic System

(uondo) 3no ysnige.tea - NO - 9OH1T

(uondo) ui ysniqeten - NO - 9OH1T

440 0} NO Wwiod} Buiuiny Jaye 98s G 10j) MOLS - §OHT

J91em + deams [ewou - NO - 99H1

deems [ewlou - NO - 9OHT

LAQH YAGH LAGH LAVH VIASH | gIneH | ViAzH | giAzH | VIALH | 9LALH NOILVd3dO
a3azIoy¥3aN3 SAION3TO0S
ipueiadQ SNPOJ\ -swd)sAS 19mod pinj4 - [0J3U09 |BILI3I3|]

Page Issue A

4

MA2



imited

Johnston Sweepers Li

Chapter - Hydraulic System

ES351 Maintenance Manual

098S G Paso|0 ajes) patamo] A|iny JoddoH Joye - Sod YoM AS|T

(paysnes sod di} A8|3 @ouo a|qissod Ajuo) - paso|) ajes) ulnjey JaddoH

(pausnes sod diy As|3 aouo a|qissod Ajuo) - uadQ ajes) di JaddoH

(paysnes sod diy As|3 aouo a|qissod Ajuo) - JomoT] swel

(paysnes sod diy As|3 8ouo a|qissod Ajuo) - asiey awel

SIS IS SIS

(dwnp Jo asies Jaddoy o} Joud ) - sod di] A9|F

\ A Buiiom [13s A9|3/gY - L1417 - A8|F
" A J91em [euonippe + desms [ewliou - NO - A9|3/gY

(pajieoueDd puUN snonunuod) ISYIATY AF13 - 440 - As|3/ay

> P HO - A913/94
P B (syey g¥) (Aeuswow) ISYIATY AF13 - deams [ewsou - NO - A1/

\& \» 19)em + deams |lewiou - NO - A9|3/gY

p P daams |ewsou - NO - A913/94

(uondo) 3no ysnigetea - NO - 9OHY

(uondo) ur ysniqesen - NO - 9OHY

440 0} NO wiol} Buiuiny Jae 08s G 10J) MOLS - GOHY

J91em + deams [ewou - NO - 9OHY

doams |ewuou - NO - 99HY

(uondo) 3no ysnigetea - NO - 9OH1T

(uondo) ui ysniqetea - NO - gOHT

440 0} NO woyy Buiuiny saye 29s G 10}) MOLS - §OH1

J91em + deams [ewou - NO - 9OH1

VIACLH | G LASLH | VIAZIH | G LACIH | V LALLH | @ LALLH | V LAOLH | @ LAOLH | V LAGH

g LA6H

LASH

WALH

deams |ewlou - NO - §OHT

NOILLV¥3dO

p1] siedaamg uojsuyor jo Auadolud ayy ale syybu pue Jybukdod (v

5

MA2

Page Issue A



ES351 Maintenance Manual

p1] siedeamg uojsuyor jo Auadoud ay) ale syybu pue 1ybuAdo) (v

Johnston

- Sheet 1/7 Rev H

ircui

Hydraulic / Pneumatic C

&Y [ l 9 7 7 |
059512 | H WISZ0L | 4/ | Wi 0 | aov ) 2o WA
N33 NOISIAZY H3BNNN INSNNDOT 1338 ELE NOIS¥ZA 3dAL 000 IN3WL4Yd30 IIBISNOISTY e
13704 )
; uojsuyor (_J e semis o soepn
91022001 THOdTIV] 91022060
ENY A8 03SY1R ) SIONVEI0L WD
SN S8 T
] 1Z0—H
140—H -
N
w
)|( 8
o
3 z 3
¥37000 0 NO SIHOLIMS 0.05 ® L3S , 4 < N
z0°S b 2Z0—H |« o] N 5
2S0—H I = @
wn N
10°S 2 4
T ISO-I A- S o Z40-H =
N o
p =
& o
I L— ¢ eo———
%]
a 8 0LZ~Z00SZOSIH z
= é
o o
N HINO0T ¥V 8
N NI d3LVvO01 S
= |
T LNO—H @H“ 3
8Z0—H .
I
[k dhnd NIVA 17 S ¥3000 WO | = T S
O %) a
| m M 5 & 3
9 | | M ) » © &
L L_J f S 8 o
i | o
———— N |
H o N
@] P T
g o Ny
ﬂ&% o Y3IN00T ¥V @
|| N ” NReETRelon g
o
AN o
M ZWO—H o
iog 970-H a
Lz o ¥31000 110
g e \4 J
T cwo 0 ~
| ¢ . g
—_ T =
LdO—H z z -
X 0's v A LZ0-H 2 2
o o
y dl S N S
il - O v v o
23934 Ld <} 80 & = o
gcezcosr  Wdl g¢ A8 oveveoL SZ0—H 7 © %
8| $Z0—H A
A To\)o‘ = ] o N
¢ 93 YLYECOL 02Z—-0005ZIS H @ @ 9 £
£198US Zd<} @ 3 8 2
2108502 * S 23 (™ X
8 [ l 9 G | 7 7 )

Page Issue A

Chapter - Hydraulic System

6

MA2



ted

imi

- Sheet 2/7 Rev H

ircui

Johnston Sweepers L

Hydraulic / Pneumatic C

7

MA2

Chapter - Hydraulic System

ES351 Maintenance Manual

&y [ i 9 [ ¢ 7 )
059512 7 H 1918201 7 :Ni [ 7 10 [ aov a0 porr sdoaws o
N3 NOISINGY M3ENON INSWNO0Q 1338 IS NOISHIA 3dAL 000 panese; pajopdn $ % ¢ S}33US
09 Glg SOM IDq 0ZZ YAL—H Zd0—H
1) b
F—OH.M:F—O—. ﬁ( 0Zg— oM 05£-Z00019SZH gus 0§ 3
13N004d
mam.wo.j Eoﬁj 91022060 7 %mw‘oﬁwé
A8 1 a0 SZONVYTIOL O ﬁwUDLm ﬁF
GEE—200610S IH
(434007 WALSAS) QIO4INVA SINO0NE ¥3LLN9 L 5 <1 hesus idi—
1ZL—H
3
| LUA | e 8L'A SL'A I o.e LA
vl X — N e IAOL—H v/} X — e IA6—H J0¥LNOD Q33dS ]
NOO¥E ¥3LLNo ENL—H
| NI v 7z 1no NI v 7z 1no |
dL
ZAOL—H 1L ZAB6—H z . P X A w 0
g = iog CZL—H
Sy O GY O uve
—
ZA8—H INL—H ez ,
1Z6—H il |
— - SLA m NO PLA m NO YAL=H | e —
% IN8—H INL—H
T Tyal T vy - - ¢q oV - 8 - v - K] - v - - -
T I X I T T T T
R o & 3 o o » D
o (@] aQ (@} O 'e) w w Q
S 5 b 3 2 X b 5 0 b
o o o o o o o o
= = Q Q Q 2 e =
Lol Y L L 4 4
» » (o] o ~ oy N N
(%)) o (6] (6] o o o o
T T T T
& & & ] 5 S S
o (@] (@] (@] (%] [%] v
& & 3 & Q Q Q z T T
o o o o N N N 0 N N
o o Q o o o o o v v
N N N N o (<] o pEY (@] Q q
| | ) ) N ¥ ) Iy = >
~ ~ ~ ~ | | | o m )
o o o o » > > S 3 )
X o &) o ) N N
800 800 = L &
/I ™ T8 i
— -
cwo Glg cwo Glg Q/
HY WOOYE ¥3LLNO H1 WOOYE ¥3LLND
1Nno 1Nno LNg—H IWL—H 10¥INOD Q33dS
avo Ni
NI NI WOOME ¥3LLND
GE IX0Z@X0YD SEIX0Z@X0YD NOILdO
1NO/NI 1No/NI SAL—H
HY WOOY8 ¥3LLNO H1 WOO0¥8 ¥3LLND
IVOL—H IV6—H |
] 9 [ | 7 B 7

p1] siedaamg uojsuyor jo Auadolud ayy ale syybu pue Jybukdod (v

Page Issue A



ES351 Maintenance Manual

p1] siedeamg uojsuyor jo Auadoud ay) ale syybu pue 1ybuAdo) (v

Johnston

- Sheet 3/7 Rev H

ircui

Hydraulic / Pneumatic C

&Y [ l 9 [ G ¢ 7 [ |
059512 H V9820, | LI | Vi 10 | aov %) o e
N33 NOISIAZY H3BNNN INSNNDOT 1338 ELE NOIS3A 3dAL 000 IN3WL4Yd30 IIBISNOISTY
1330 u an 1}08ys 2d
|J: *peyD| s)jee!
:Ou.m:e_O—. (JZ 00 517 o 08 078 ZhO—t M
10nd0%d
9102200} TH0dTIV] 91022060 G1e9us ¢d<t ®
3140 A3 03SYIY 3140 PELENEDS) ALY DNIQTIMN SIONYHIT0L ONTTAM SIONVHZI0L WMD) N OO m WJO N O ﬁ D wr;ml D N
(Y3007 W3LSAS) Q104INVN ¥IddOH 1ZL—H
Id - - - - - - - - - - - - - - - - - - d
FO— A
CZL—H, ! | > 11e0us ¢1
L 0Z'A W oJs BL'A zTA e 1A YTA iy e STA 9Z'A i e ST'A 1
| vL /7] X — (g MetH va VA — i Mg e vL /] X — Mg e vL/7] X — e |
SOd YoM v Iz SOd diL 3s010 v Iz N3do Y3IMO vl Tz dil Y3IM0T 5 lz 3SIVY - yvg
L L I L 0Tz ]
|
! ﬁ ZNO—H | S
| |
- ¥8 “vv - - cg Tlev T - T za T ey T - T v - - -
S 3 T T
& a 5 B
%]
o & L—{>¥190ys ¢v L—{>p390us gv 8 b &
N (& (o2} N
o o
- — — [} o —
T — > v1%9ys ¢4 L [>¥199ys ¢9g 2 =
® o S
o o
5 5 .
N S > & 2
w 72}
O D O S S
o o T T T T
153} 12} Q Q N N N N
o o S S %) %) %) %)
o o Q (@] Q O
N N | | o b O S Q
, , @ ® PAL=H 3 N S N EAL—H
W [} o o o o
N N o o o o
° ° SR R R B
8'00 v A 800 v A m W w w
%ww M . :
-
SATL—H AT L - H T T H -
32 L] | 152 LS | L] 2o
T 7 |5 o |7
V| m |2 m |2
| I |
diL diL ISL-W
axoF A3¥IM0T ¥3ddOH  po's mm
oM “BIR HIOM 9/ 1X09@X0LPR06D 9/£1X09@X0L 27?060
I01x2Fox050 28 H01x220X050 MO/ ISV ¥IMO/3SIVY
SOd dlL/sod Ydom SOd dIL/SOd MHOM \3doH 3o
H1 T¥YNOILISOd 3 O HY TYNOILISOd
YOLVAI3 - = YOLVAIT3 ¢Vi—H LVI—H
IVZL—H o [ATAS
g |
8 l 9 G | 7 3 7 )

Page Issue A

Chapter - Hydraulic System

8

MA2



imited

Johnston Sweepers L

ES351 Maintenance Manual

2] [ 9 7 ¢ 7
H 089G1L H 1718201 Ly 10 aovy ao NOLLYRROHMI RSN
v N3 NOISINZY 000 1338 NOISHIA 3dAL 000
e 103104 SR PN df
o uojsuyor () a0 £.0 2 ot . N
130004 N N
N~ 9102200} LT40dTIV] 94022060 " »
) ERG) ABO3SYITY. ERL) N SIONVATIOL N1 M M
< 3 3
- 3 o
o
(7] \Q\)OL I To\l/oi I T}lmﬁmmzm 8 - -
L G9—000900SgH ~ SIYIE0L ~ G9—000900SCH  SIVLEOL ' G6L—L0090ISTH 3 3
(@] (@]
= — G9—-000900SZH  SLYIE0L  G9—000900STH  SLYLEOL * G61—100900STH I I
— — iR iR
3 & g o > a
et b N IN
o IS
—— & iy %)
G L 12 ¢ R O APTLL it cope | pesere L S Lrvreret
o T T ot & o OlYISOL "' §9-000Z1OSTH  ¥L¥IL0L ' §3-000210STH 1£0L
= a S (S¥0sSI10S 40 & &
& a JAVYS ¥3ddN NO Q3LvO0T) o o
N N
m © ~ JT04INVN 31V9O % dIL d3ddOH ya 1ZZ—H z8 v 98GY£0L"  G9—-000CZLISTH  vl¥ic0L §8-000210STH 1£0L
S _ _ _ _ _ |
Q
c
o
—
0 |
— |
m GAZ-H *
2 |
fas
©
>
I
o - o umem%\
2ZZ-H |
YAZ—H | | CAZ—H
azv ozv
L -
- SZ1—Z00010SZH , | SZ1—-Z00010SZH -
4 |2 4 o
SAL—H ERE ERE
3 _ _ for4:| ozd _ 3
-~ -—
GZ1—Z00010SZH | I SZ1—-Z00010SZH
SEIXGYP*X06Q " deg deg N SEIXGYPX060
[] 4IMOT/dIL e __ % e« JIMOT/dIL
N3dO nz d3ddOH GZ1—-000900SZH GZ1-000900SZH d3ddOH
_— ol [ATAn] —_— IVZ—H
3S010 Ny
0SXSZPX0¥d -
3S010/N3d0 mm
4004 28
LYE—H b |
8 [ ] 9 3 | 7 B 7

p1] siedaamg uojsuyor jo Auadolud ayy ale syybu pue Jybukdod (v

9

MA2

Chapter - Hydraulic System

Page Issue A



ES351 Maintenance Manual

p1] siedeamg uojsuyor jo Auadoud ay) ale syybu pue 1ybuAdo) (v

Johnston

- Sheet 5/7 Rev H

ircui

Hydraulic / Pneumatic C

ZOLX8E@X0GH
3SVI13Y/NOISNIL
HY Y3INOISNIL

Z0OLX8E@X0GH
3SVIT3Y/NOISNIL
H7 Y3NOISN3L

&Y [ 9 [ ¢ 7 |
0595k, | H WisoL | LIS | b 0 [ aov ) e
N33 NOISIAZY H3BNNN INSNNDOT 1338 ELe NOIS§3A 3dAL 000 IN3WL4Yd30 IBISNOISTY
1937084 SY3dIIMS )
uojsuyjor () e s o sooret
10n00%d
9102200} THOdTIV] 91022060
ENY A8 03SY1R E) ALTYNO INICTIM SIONYHII0L N3 SIONVEI0L TV
> 1399us Z1 I P
N (Y3M007T WILSAS) QI04INVN HOLVATII ANV WNOONd ¥v3Id d | \zp_p 0.06 ® 135
o o
|
T0YINOO Q33dS T0YLNOD Q33dS
WOONE N¥V3Y YOLVAI13 st
= = NO § co's
! “F Sro-H “F SAs—H 304vHOsIa ' isy-H
) ] . . sox M
Z0°A | oJe 10°A YO'A | e SO'A AP ~H | dl
vL/] L - v . - . : : s k
, X (g MAeLH X (g HH —OH
<] < < 29 —H
asivy I YN0 asivy 3z 4IMOT o8 F
Sy B
| | ] 2ng-n O |
SO'A m_ NO 90°'A [JNO
IN9—H IANG—H
— T T va| N - - ;] v T - z8]| - v J j\‘\\‘\\
~ < 80°A I s |
v v & & ¥v8 S/L ® 135
8 > ® > g IS pag—n VLZ] » 80°S
X x tod [ N N N ISG—H
@ E2 2 @ | 3SYINIY 7 7z |
(3 @ o (3
<D (0] [} D R — R R
> > & ) _ _ | 1 TIVLS ¥OLVAIT3
\a I
T T ~ ~
N N o o
wn (%] [eN] (9]
J3NOISN3L Q a o o
ATLOFHNOD S S S S S
NIVHO ¥OLVA313 3 3 z w
NN 3SYIHD HLIM | |
SY3ANITAD T4 S S
o o
— | =™ I I
2 F oo 3 3
2 2 @ |7 cwo gie Q Q
z |14 2 |2 NOOYE ¥V 3IY N N
IN9—H S =
| |
o N
o o

HOLVAI3 HJOLVAT3 gwo glg
¢VG—H LVG—H HOLVAT3
LNS—H
8 l 9 G | 7 3 7 )

Page Issue A

10 Chapter - Hydraulic System

MA2



- Sheet 6/7 Rev H

ircui

Johnston Sweepers Limited

Hydraulic / Pneumatic C

& [ 9 7 ¢ 7
059512 | H \pI820L | 219 | Vb 0 | aov a0 TowmoAOS
N3 NOISINGY H3ENON INSNNO0Q 1338 ELA NOISHIA 3dAL 000
S4IdIINS )u
Wnou9 9lnespAy uojsuyor ﬁ( 'z 100y o} seyopdn
STULAYVININI NS | 31011 10N004d
9102200} T30dTV] 91022060 SIVa
31¥0 A0SR a0 A8 BV ALITYO ONITEM SZONVSTIOL ONITTIM SIONVEZI0L TWHINID
Tz BoE
@ @ 2 @
g 8 8 g
g mjo wm ()
8 8 Q a
IS S 8 8
p 2 S N b S
4 4 4 4
w o ()] w
>
¢ e
G6—0000L0SZH
ju g T
—& L 4 N N
(%] 2]
00L—Z00010SZH a 4
R — o o
o o
— g8
L T T LA N
YASL—H \mv ] 8 e |z
Q Q
_ o o
T T 3 3
~ ~ N} JIN] M M
a a & & o o
[ g o o o 1] o4
& G 3siva & &
N 4IMO1
T T 00YXGZ@X0V D T T
YIMOT/3SIVY 3 o
HY  WOOYg y¥v3y m Q
ZVEL—H 8 8
o o
R
00L—Z00010SZH & o
L ¢ o——
G6—0000L0SZH T T
N N
w w
& 2 2
- o o
Jr PALL—H ] > ] SALL—H
CACL—H Y ™
o (o))
< A, a o A
11 ~L g
bl m j 2 m
> >
o |5 z |2
m m
3SIvY m |3 213
A H
9IMO1
00¥XST@X 0V

11

Chapter - Hydraulic System MAZ2

YIMO/3SIVY
H1 WOOX¥E ¥v3d

LVEL—=H

00LXZE@X0SD
YIMOT/3SIVY
HY 1417 ¥OLVAFT3
ZVLL—H

001XZ£@X0S@
YIMOT/3SIVY
H1 L3N ¥OLVAIT3
IYLL—H

ES351 Maintenance Manual

p1] siedaamg uojsuyor jo Auadolud ayy ale syybu pue Jybukdod (v

Page Issue A



Johnston

ES351 Maintenance Manual

MA2:12 Chapter - Hydraulic System

Page Issue A

All Copyright and rights are the property of Johnston Sweepers Ltd



All Copyright and rights are the property of Johnston Sweepers Ltd

ES351 Maintenance Manual Johnston Sweepers Limited

CHAPTER

Electrical System

Table of Contents

Section Page
Introduction

General Description 3:2
Circuit Diagrams 3:2

Component Identification
Relays
Time Relays
Electrical Looms

w ww
w NN

Page Issue A Chapter - Electrical System  MA3:1



Johnston

ES351 Maintenance Manual

INTRODUCTION

General Description

The electrical system is integrated with that of the chassis ; it shares its battery and power source.
The electrical system of the chassis activates all operational functions of the sweeper.

CIRCUIT DIAGRAMS

Please refer to the CD for the circuit diagrams.

COMPONENT IDENTIFICATION

Relays

Ident. Description / Function Circuit(s) Ref. | Notes
AW Audible warning

PR2 Power supply equipment ignition controlled
PR3 Pragramms relay

R1 Low air pressure

R2 Rear Broom

R3 Elevator reverse

R4 Elevator

R5 Negative signal control

R6 Discharge select

R7 Front beacon

R8 Discharge select

R9 Hydraulic oil level

R10 Low level water

R11 Vacant

R12 Elevator isolate

R13 Neutral

R14 Hnadbrake

R15 L/H oil cooler

R16 R/H oil cooler
Time Relays

Ident. Description / Function Circuit(s) Ref. | Notes
T Rear broom / elevator lift

T2 Left hand gutter broom out

T3 Left hand gutter broom in

T4 Right hand gutter broom out

T5 Right hand gutter broom in

MA3:2
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INTRODUCTION

General Description

Pressure for the water supply is provided by a twin diaphragm hydraulic pump. Pressure regulation is by a
relief valve situated on the water pump. Filtration is by in-line filter type located at the rear locker. An isolator
valve is built into the in-line filter for ease of element servicing. All sweeping spray jets are controlled by simple
solenoid valves, manifold mounted within the systems locker.

COMPONENT MAINTENANCE AND SETTINGS
Relief Valve

This valve is factory set and should not normally be touched, but should it be necessary to make adjustments,
the pressure is set as follows.

Pressure Setting

Remove the cover (A) and loosen adjuster locknut (B). Connect a pressure gauge to the test point located in
the systems locker. With chassis engine running and PTO engaged ensure all water sprays are switched off,
turn adjuster screw (C) until gauge reads 3.5 bar (50 psi). Tighten the locknut and replace cover.

MSMA.005

Water Pump - Dust Suppression

Removal and Refitting:
1. Isolate the water supply at the filter unit.
2 Disconnect the feed and pressure water pipes (D) to the pump.
3. Remove the 4 bolts (E) holding the water pump to the drive motor.
4, Withdraw the pump assembly from the drive coupling (F).
5 Refitting is the reverse procedure, ensure that the pump drive gear
does not bottom in the drive coupling.
Note: It is possible to replace the pump diaphragms and valves with the pump in situ.

MA4:2  Chapter - Water System Page Issue A
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Water Pump

KEY
A) Manifold
B) Suction Port
C) Delivery Port
D) Suction Valve
E) Delivery Valve
F) Valve Sealing Rings
G) Pump Chamber
H) Tension Pad Bolts
J) Tension Pads
K) Diaphragms
L) Connecting Rods

M02MA-029

Diaphragms

When replacing a diaphragm, turn the crankshaft until the relative connecting rod is at TDC so that when
securing the diaphragm and the tension pad by means of the tension pad bolt, the periphery of the diaphragm
is free of the crank case.

Ensure that the tension pad is pulled down onto the connecting rod.

Pump Chambers

Before fitting a pump chamber, turn the crankshaft until the relative diaphragm is at the centre of its stroke, i.e.
so that the periphery of the diaphragm is just resting on the face of the crankcase. Place the pump chamber
in position, place the bolts and nuts in position and tighten ‘finger tight’. Tighten down, but make sure that
the pump chamber is pulled down square so that the lower face of the chamber is correctly located against
the crankcase.

Manifolds and Valves

Fit the valve sealing rings onto the valve seat. Place the delivery valve (stem upwards) over the delivery
orifice of the pump chamber and push the sealing ring down so that it is flush with the pump chamber. Fit the
suction valves in a similar manner, but with stem downwards. Place the manifold over the valves and see that
it sits square. If the manifold does not sit square, then either the valves or the sealing rings are not correctly
located. Place the securing bolts in position and pull down squarely.

Page Issue A Chapter - Water System  MA4:3
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Solenoid Valves

Solenoid valves control the water spray jets and are located in the systems locker (see Modus

Operandi below).

Electrical Control - Water System- Modus Operandi

SOLENOIDS ENEGIZED
OPERATION W-1V1 W-2V1 W-3V1 W-4V1
Right Hand Gutter Broom water v
Left Hand Gutter Broom water v
Pickup Broom/Elevator water v
Additional Spraybar v

MA4:4  Chapter - Water System
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PIPING DIAGRAM / COMPONENT LOCATION

Y09 Y10

Y11 Y12

W-1V1 W-2v1

W-3V1 W-4Vv1

ONO O WN =

Component Key

Water tank

Water pump

Suction filter

Tank filler port

Tank drain / flushing valve
Hydrant filler port for water tank
Relief valve

Water valve manifold

MSMA.009
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INTRODUCTION

General Description

The air supply for the pneumatic system is taken from the vehicle braking system via a safety regulating
valve that ensures the braking system receives priority in the event of a failure to the sweeper air system.
The sweeper’s pneumatic system runs at 3.5bar, ehich can be adjusted by the screw (A)Low air pressure
warning buzzers are located within the relay box.

A Safety Notice A

Before servicing any components on this system, the air supply has to be shut off by means of the
shut off valve (B) mounted on top of the filter regulator unit which is located on the systems locker.
Before carrying out any work ensure the system is fully depressurised (C). The shut off valve does
not drain air from the vehicle braking system.

R
IS Y
=
o -
% = gl
[ o © o S=ir T
= 2.0+
ﬁ’ 3u©1.,
——
MSMA.006

Pneumatic Pipe Colours

A system of colour coding has been introduced to assist pipe identification and fault finding. The following
colours have been adopted.

R = Red - used for live feed/supply
U = Blue - used for switch supply via valve or tap
B = Black - used for permanent vent/exhaust line

MAS:2  Chapter - Pneumatic System Page Issue A
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Valve Identification / Location

The pneumatic valve manifold (A) is located in the systems locker.

MY Y27 |P-1v1

VAR Y28 |P-2v1

offezs Y29 |P-3v1

MSMA.008

COMPONENT REMOVAL

Pneumatic Valve Replacement

Unplug the plug (A) by losening the screw (B). The pneumatic valve can be replaced by unscrewing the 2
screws (C).

T~ A"~

[T

MSMA.006
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Electrical Control - Pneumatic System - Modus Operandi

SOLENOIDS ENERGIZED

OPERATION P1V1 P2Vv1 P3V1
Water System Purge ON v
LHGB - ON - normal sweep v

RHGB - ON - normal sweep v

KEY: v =solenoid energized
RHGB = Right Hand Gutter Broom
LHGB = Left Hand Gutter Broom

MAS5:4  Chapter - Pneumatic System
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The following tools are available through our Spares Network

TOOL NO ITEM

437-3 Pressure Gauge Set

437-7 0 - 55 Litres/Min Flow Gauge
437-311 Nylon Tube Cutter

FUNCTION
Measures hydraulic, pneumatic and water
pressures

Hydraulics flows

@4 - 316mm

MAG:2 Chapter - Service Tools
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CHAPTER

Health and Safety

Introduction

The information presented in this chapter does not infer that there are hazards associated with the
Johnston sweepers. It is given as a guide to general precautions that should be exercised in the course
of their maintenance work.

Whilst every effort has been made to ensure completeness of this document, owners and operators of
Johnston sweepers are reminded of their responsibilities to comply with all relevant legislation including
Risk/ COSHH Assessments and Approved Codes of Practice.
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HEALTH AND SAFETY PRECAUTIONS

The information presented in this section does not infer there are any particular hazards
associated with these machines. It is given as a guide to the general precautions that should
be taken in any workshop environment when working on machines of this nature in the course
of their maintenance.

Safety symbol:
The universal symbol is used throughout this manual to indicate information which is essential
for health and safety of all operating personnel.

Refer to all state, district/company, or council Health and Safety Regulations and follow the
procedures laid down.

The repair and maintenance of machinery such as this can involve physical hazards or other
risks to health. This section lists some of these hazards and the precautions necessary to
avoid them.

The list is only general but all other operations, procedures and the handling of materials
should be carried out in accordance with the requirement of health and safety laws, which is
the responsibility of the Owner/Operator/Maintainer.

Sharp objects warning:

There can be a risk of injury from sharp objects such as discarded hypodermic needles
becoming lodged in the sweeping system. The use of ‘needle stick gloves’ is recommended
when changing brushes, using the wanderhose/Littasnatch and when

cleaning out the machine.

Anti Freeze:

Anti-freeze may be absorbed though the skin in toxic or harmful quantities.
If swallowed, seek medical attention immediately.

Some types, i.e., isopropanol, ethylene glycol and methanol are flammable.

Batteries:
Gases released during charging are explosive. Never use naked flames or allow sparks near
charging or recently charged batteries.

Disconnection:
Disconnect the negative battery lead from battery first. The positive cable must always be
disconnected last.

Reconnection:
Always reconnect the positive battery cable first.

Jump-starting and use of auxiliary (booster) batteries:
Do not jump-start maintenance free batteries if in a deeply discharged state as internal short
circuits may occur.

If a maintenance free battery is found to be in a deeply discharged state, it is essential to
remove the battery and recharge off the vehicle. Jump-starting will not enable the vehicles
own charging system to initiate the charging process.
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Jump starting procedure:
Always follow this procedure when connecting a booster battery.

Take care not to cause sparking which could ignite hydrogen gas being given off by the
batteries.

1.

ok o

N

9.

Apply the park brake, turn off ignition, lights and other electrical loads.

If the slave battery is mounted on another vehicle, ensure that the vehicles are not
touching.

Ensure that the donor battery voltage is compatible with the vehicle battery.

Ensure that adequate ventilation is available to the vehicle and slave batteries.
Connect positive terminal of the donor battery group to positive terminal of the
discharged battery group.

Connect negative terminal or slave battery group to chassis earth of the discharged
battery group.

Attempt to start the casualty vehicle.

Once the vehicle has started, remove the negative lead from the chassis and then the
slave battery.

Remove positive lead from discharged chassis and then the donor chassis.

If the vehicle will not start with a booster battery, contact your local Johnston Service Network.

Chemical materials:

Chemical materials such as solvents, sealers, adhesive, paints, resin foams, battery acids,
anti-freezes, brake fluids, oils and grease should always be used with caution and stored and

handled with care.

Chemical materials may be toxic, harmful, corrosive, irritant or highly flammable and give rise
to hazardous fumes and dust.

Always consult the appropriate safety standards for handling such materials.

Typical biohazard symbol

Typical poison symbol

Always use appropriate protective clothing

Page Issue A

Chapter - Health and Safety ~MAT7:3



Johnston ES351 Maintenance Manual

&

DO

DO

DO

DO

DO

DO NOT

DO NOT

DO NOT

DO NOT

DO NOT

DO NOT

REMINDERS
Chemical materials

remove chemical materials from the skin and clothing as soon as practical after soiling.
Change heavily soiled clothing and have it cleaned.

carefully read and observe hazard and precaution warnings given on hazardous material
containers and in any accompanying leaflets, posters or other instructions. Hazardous
material health and safety data can be obtained from manufacturers.

organise work practices and use protective clothing to avoid soiling of the skin and eyes;
breathing vapours, aerosols, dust, and fumes; inadequate container labelling; fire and
explosive hazards.

wash before job breaks, before eating, smoking, drinking or using toilet facilities when
handling chemical materials.

keep work areas clean, uncluttered and free of spills.

mix chemical materials except in accordance with the manufacturer’'s instructions. Some
chemicals can form other toxic or harmful substances; give off toxic or harmful fumes; be
explosive when mixed together.

spray chemical materials, particularly those based on solvents, in confined spaces; for
example, when people are inside a vehicle.

apply heat or flame to chemical materials, except under the manufacturer’s instructions.
Some are highly flammable and some may release toxic or harmful fumes.

leave containers open. Fumes given off can build up to toxic, harmful or explosive
concentrations. Some fumes are heavier than air and will accumulate in confined areas,
pits, etc.

transfer chemical materials to unlabelled containers.
clean hands or clothing with chemical materials. Chemicals, particularly solvents and fuels

will dry the skin and may cause irritation with dermatitis. Some can be absorbed through the
skin in toxic or harmful quantities.
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Dusts:

Powder, dusts or clouds may be irritant, harmful or toxic. Avoid breathing dusts from powdery
chemical materials or those arising from dry abrasion operations.

Wear respiratory protection in accordance with the requirement of the Health and Safety Acts.

Electric shocks:
When working on electrical systems, remove watches, bracelets and rings as these can conduct
electricity and cause shorts and/or burns.

Electric shocks can result from the use of faulty electrical equipment or from the misuse of
equipment even in good condition.

Ensure that electrical equipment is maintained in good condition and frequently inspected and
tested.

Ensure that flexes, cables, plugs and sockets are not frayed, kinked, cut, cracked or otherwise
damaged.

Ensure that electrical equipment is protected by the correct rated fuse and if used outside an
earth-leakage circuit breaker is used.

Never misuse electrical equipment and never use equipment that is in any way faulty. The
results could be fatal.

Use reduced voltage equipment (110 or 24 volt) for inspection and working lights where possible.

Ensure that the cables of mobile electrical equipment cannot be trapped and damaged such as
in a vehicle hoist, trolley jacks, etc.

Use air operated mobile equipment where possible in preference to electrical equipment.

Exhaust fumes:

These contain asphyxiating, harmful and toxic chemicals and particles such as carbon oxides,
nitrogen oxides, aldehydes, leads and aromatic hydrocarbons.

Engines should only be run under conditions of adequate extraction or general ventilation and
not in confined spaces.

NB : Catalyst exhausts/silencers can run at extremely high temperatures.

Fire and welding:

Observe strict fire safety when storing and handling flammable materials or solvents, particularly
near electrical equipment or welding processes.

Disconnect battery, microprocessors, etc. before commencing welding. Failure to observe this
could cause failure of components.

Ensure before using electrical or welding equipment that there is no fire hazard present.

Have a suitable fire extinguisher available when using welding or heating equipment.

Special precautions must be taken before any welding or cutting takes place on vessels which
have contained combustible materials, e.g. fuel tanks.

The sound insulation foam used on the equipment must be removed if any welding is to be
carried out in that area of the machine.

Page Issue A

Chapter - Health and Safety ~MAT7:5



Johnston ES351 Maintenance Manual

First aid:

It is desirable for someone in the workshop to be trained in the first aid procedures.
Splashes or particles in the eye should be flushed with clean water for at least ten minutes
and medical attention sought.

Soiled skin should be washed with soap and water.

Inhalation affected individuals should be removed to fresh air immediately.

If hazardous material has been swallowed or if the effects of exposure to hazardous materials
persist, consult a doctor with information (label) on material used.

Do not induce vomiting (unless indicated by the manufacturer).

High-pressure air and lubrication equipment:
Always keep high-pressure equipment in good condition and regularly maintained, particularly
at joints and unions.

Never direct a high (or low) pressure nozzle at the skin as the fluid may penetrate to the
underlying tissue, etc, and cause serious and potentially fatal injury.

Oils and greases:

Prolonged and repeated contact with mineral oil may result in the removal of natural fats from
the skin, leading to dryness, irritation and dermatitis.

Gross and prolonged contact, especially with used engine oil, which contains potentially
harmful contaminants, may cause skin cancer.

Where there is a risk of eye contact, e.g., by splashing, eye protection should be worn,
for example, chemical goggles or face shields; in addition, an eyewash facility should be
provided.

Adequate means of skin protection and washing facilities should be provided.

Repeated or prolonged skin contact should be avoided by wearing protective clothing,
including impervious gloves where practical. Particular care should be taken with used oils
and greases containing lead.

First Aid treatment should be obtained immediately for open cuts and wounds.

Apply barrier cream before each work period to help when removing oil from the skin.

Use proprietary hand cleaners only if they can be removed from the skin using water.

Overalls must be cleaned regularly. Discard clothing that cannot be cleaned and footwear
that has become impregnated.

In the event of a skin condition occurring consult a doctor and tell him/her that your work
involves using oil.
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Solvents:
Solvents such as acetone, white spirit, toluene, xylene and trichloroethane are flammable.

Avoid splashes to the skin, eyes and clothing. Wear protective gloves, goggles and clothing.

When using solvents ensure good ventilation; avoid breathing fumes, vapours, spray-mists
and keep containers tightly sealed. Do not use in confined spaces. When spraying materials
containing solvents, for example paints, adhesives or coatings, use extraction ventilation or
personal respiratory protection in the absence of adequate general ventilation.

Do not apply heat or flame except under specific and detailed manufacturer’s instructions.
Suspended loads:
Never work under an unsupported, suspended or raised load. For example, jacked up vehicle,

raised tipper body, suspended engine, etc.

Always ensure that lifting equipment e.g., jacks, hoists, axle stands, slings, etc are adequate and
suitable for the job, in good condition and regularly maintained.

NEVER improvise lifting tackle. ALWAYS ensure body props and/or axle stands are used when
working under bodies or chassis.

Workshop tools and equipment:
Only use tools and equipment for their intended purposes.

Never overload equipment such as hoists, jacks, axles stands or lifting slings. Damage caused
by overloading is not always immediately apparent and may result in a fatal failure the next time
the equipment is used.

Never use damaged or defective tools or equipment.

Always wear suitable eye protection when using grinding, chiselling or air guns.

Always wear a suitable breathing mask when using sand blasting equipment, working with
asbestos based materials (such as brake linings) or using spraying equipment.

ALWAYS use approved safety platforms/gantries when working above ground level.
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