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“"INSTRUCTION MANUAL

This Instruction Manual is intended to help the owners and operators of Ruston-
Bucyrus 22-RB Excavators to get the best results from their machines, with the lowest
cost of operation.

Before operating the 22-RB, we suggest that even the experienced operator reviews
the entire contents of this manual. Although this manual has had to be prepared in suf-
ficient detail and simplicity to be of maximum help to the beginner, the more experienced
will also find in it information, illustrations and drawings which are of considerable
interest. His familiarity with the contents of this book will make it easier for him to

instruct and supervise his associates and assistants in details of 22-RB operation and
maintenance.

The useful productive life of the excavator will depend to a great extent on the
care given to it by the operator, whilst maintenance men, plant managers and owners
also have important parts to play in achieving continuous efficient operation of the
machine. It is therefore strongly recommended that this manual be studied carefully
by all concerned, and be kept where it is always available for quick reference.

In writing this book, we have tried to first cover the details of construction thor-
oughly, as an essential preface to fully understanding the points in connection with the
care, operation and maintenance of the machine, which follow later on.

The arrangement of the material throughout has been, as far as is possible, kept
in similar order for the convenience of locating supplementary information. In general;
the machinery is dealt with upwards from the crawler tracks to the revolving frame, then
the prime mover, transmission and main machinery, with the front-end equipments at the
end of the section.

Initially the reader should understand that the Ruston-Bucyrus 22-RB Excavator
is available in several forms. It may have as its prime mover, either diesel engine or
a single electric motor, and may be supplied with one or more front-end equipments,
including:-

POSITIVE ROPE-CROWD SHOVEL LIFTING CRANE
DRAGLINE SKIMMER
DRAGSHOVEL _ PILE-DRIVER

GRABBING CRANE

However, as so many component parts and assemblies are common throughout the
range, it is expedient to cover all types of machine in one comprehensive Instruction
Manual.

Although the 22-RB Excavator is more often supplied as a Crawler Track Mounted
Machine, it should be noted that it is also available as a Transit Machine, mounted on a
suitable lorry type chassis. For maximum load ratings, counterweight data and other
service notes relating to any particular machine, refer to the charts fixed inside the
operator’s cab of the machine concerned.

“The terms ‘Right Hand’ and ‘Left Hand’ used in this book are determined from the
position of the operator’s seat, when looking towards the boom, and with the track driving

~ tumblers towards the rear.

While every care is taken in the preparation of this book, the text and illustrations

may not agree in absolute detail with the actual machine, due to design modifications

being made from time to time.

ok
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SOME VIE¥S OF THE RUSTON -BUCYRUS FACTORY
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RUSTOR BUCYRUS -

EXCAVATORS
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Tensile Testing Machine Part of No. 2 Heavy Machine Shop.
in Pbysical Laboratory.

Continuous assembly - lines for smaller excavators Continuous assembly - lines for smaller excavators
(Erection of upper works). (Final stages of AErection).
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INTRODUCTION l
THE FACTORY AND ORGANIZATION BEHIND YOUR
RUSTON-BUCYRUS EXCAVATOR

For the benefit of those users of Ruston-Bucyrus Excavators, who have not had
an opportunity to visit our factory, we feel that some reference should be made to our-
selves, so that you will have an idea of the efficiency and magnitude of the organization
behind your machine.

Rustons built their first excavator in 1874, and as evidence of an early reputation,
it is interesting to note that a total of 71 Ruston Steam Excavators were used in the
construction of the Manchester Ship Canal, commenced in 1887. Since those far off
days thousands of excavating machines ofall types and sizes have been made at Lincoln.

The name ‘Ruston-Bucyrus’ dates from the beginning of 1930, when the excavating
interests of Ruston & Hornsby Limited, Lincoln, were allied to those of the Bucyrus-
Erie Company of South Milwaukee, Wisconsin, U.S.A., who constructed their first excava-
tor in 1881.

The wealth of designing, manufacturing and field experience accumulated by
Ruston-Bucyrus Limited, and the Bucyrus-Erie Company, during more than eighty years,
is available to all excavator users in the machines we build to-day.

The Ruston-Bucyrus Excavator Works at Lincoln, is the largest in Europe, ex-
clusively engaged in the manufacture of Excavating Machinery. The factory, with
stock yards, test ground, etc., occupies a site of more than 50 acres, of which over
18 acres are under roof, providing a total floor space of rather more than three quarters
of a million square feet.

The factory is modern throughout, and is equipped with machinery of the latest
and most efficient design. To keep down machining costs and also to ensure inter-
changeability of parts, the components are machined with the aid of jigs and fixtures
made in our own tool room using special machine tools of microscopic accuracy, that
are the envy of many engineers who visit us.

In manufacturing a range of excavators of highest quality, it is necessary to pay
special attention to the selection of suitable materials, and to provide strict inspection
and careful supervision, coupled with most modern techniques throughout, as shown
by the following examples.

All important alloy materials that enter the factory are subject to stringent physical
and chemical tests in a well equipped laboratory under the supervision of a highly
qualified metallurgic chemist, before being released for machining etc.

Advanced heat treatment and hardening techniques, under laboratory control, make
important contributions to the long life of wearing parts.

~ Modern welding and fabricating methods employing the most up-to-date equipment
are used in the manufacture of many components.

Shot blasting is extensively used in removal of rust and mill scale, perparatory
to painting, whilst in the case of cab parts, chemical cleansing and pre-treatment lay
the foundation for high quality finish.

Final test running of each machine, and necessary adjustments are made by our
test-ground staff, personally supervised by our Test Superintendant.

ALL/1/7A/L ‘ ‘ - SECTION 1. PAGE 7.
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INTRODUCTION

AFTER SALES SERVICE
FIELD SERVICE DEPARTMENT

An efficient Field Service Department is in operation at home and abroad, which
can when necessary provide the services of skilled field service fitters, erectors and
demonstrators, in special cases where erection, emergency repairs etc., cannot be hand-
led by the operator. A moderate charge is made for such services.

The Ruston-Bucyrus Field Service Department also provides and controls a number
of Field Service Engineers who each usually work in a district allocated to them. The
function of these Service Engineers is to make periodical visits to machines, with a
view to ensuring that each machine is working efficiently, and to advise the customer
and /or report back to the factory as and when necessary.

% " \‘" .
# [' T
ML ,{
THE SERVICE FITTING SHOP — Here, spare parts 4 CORNER OF ONE OF TFIE STORES - ic custom
receive their final touches at the bands of skilled comprebensive stock of spare parts awails cus

fitters and spare units are assembled, preparatory to er's orders, ranging from the smallest details to

despatch or being placed in stock against customer’s complete assem{:lz'e s, and amounting in total value
future orders to well over a million pounds sterling.

PACKING SPARE PARTS FOR SHIPMENT — The A SPARES CONSIGNMENT BEING LOADED DIREC1
mode of packing depends largely on the destination 'JNTO flﬁ‘g‘ SAGON .
and the means of transport of the shipment concerned. Bb:""““ one a ‘“’OL ; red tons of st;'es e‘;';.;
Special preservation and other tropical packing the factory e":’n)'d":fe 3 i post, “mdl , rail, sea
treatments are introduced when desirable. ;‘;’e Zg"‘l?o"' estined for nearly every part of
PAGE 8. SECTION 1. sseensmen ALL/1/8/R
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DESCRIPTION

DESCRIPTION OF MACHINERY oy

The following description of the machinery is
intended to help the new operator to get to know his
machine and to help him in visualizing the flow of
power from the power unit to each operating function
of the machine.

For convenience the machine can be consid-
ered as being made up of three main units:-

A. LOWER WORKS OR MOUNTING
B. UPPER WORKS
C. FRONT END EQUIPMENT

A. LOWER WORKS OR MOUNTING

The Lower Works (See Fig. 1.) is the base or
foundation on which the upper works rotates, and
consists mainly of a pair of crawler track assemb-
lies, track frame and truck frame, together with
associated machinery.

Standard 22-RB Excavators are supplied mount-
ed on crawler tracks having heat treated track links
26" wide, but Long and Wide Mounting is also avaii-
able, and can be furnished on request.  This

Fig 1. Lower Works - Standard Mounting.
(12° 0" long, 9'4" wide, with 26" track shoes.)

PAGE 2. SECTION 2.

provides a mounting 13'7" long, 11'0" wide, with
30" track links. For other dimensions see Page
3 , Section 3.

Each crawler track belt runs round a driving
tumbler at the rear end and a take-up tumbler at the
forward end and is also supported by six lower
rollers and two upper rollers spaced out between
tumblers. -

The crawler track frame is a robust fabricated -
unit comprised mainly of two side members carry-
ing the crawler tracks and two transverse members
to which the truck frame is bolted.

The truck frame is a single steel casting of
great strength and incorporates bearings for both
horizontal and vertical propelling shafts. The
double-flange path for the hook trollers with internal
toothed swing gear ring is also an integral part of
the truck frame casting, and carries all up and down:
digging reactions, so that no centre pintle is requir-
ed. There is however a machined gudgeon to keep
the revolving frame correctly centred. The lower
part of the truck frame is also arranged to form a
gearcase and housing for the propelling bevel gears
and steering jaw clutches. (Refer to Figs. 2 & 3.)

Ty
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DESCRIPTION

STEERING CLUTCHES (Refer to Figs. 2 & 3)

Power is transmitted from the vertical propel -
ling shaft to the driving chains, by a bevel gear
reduction, to the centre section of the three piece
horizontal propelling shaft, which is divided by a
pair of robust dog-clutches, provided for steering
purposes. Each of these dog-clutches may be in
full drive, idling, or locked to the truck frame as
desired, thus permitting either gradual or sharp
turns to be made. The dog-clutch operating levers
are interconnected to one handlever at the operator’s
position; a special safety device being incorporated
into the lever system to prevent both dog-clutches
becoming disengaged simultaneously.

Fig. 2. ‘'Worm's Eye View' of Truck Frame Macbinery,
with Gear Case Cover and Clutch Guards removed.

DETAIL OF CONTROL RODS
OPERATING THROUGH VERTICAL PROPEL SHAFT
VERTICAL PROPEL SHAFT
SHIFTER PIN
Al 4 1 . i N
3 CONTROL ROD ;| E ] = S )
CONTROL ROD “~(DIGGING L.OCK) - | >
(STEERING CLUTCHES) ? CLUTCH SHIFTER
% BEVEL GEARS : = -
BEVEL GEAR £ v_ T oy
o O A} = Y/ N8
A N BEARING DN . : S N \
Y& NS
STEERING Y PIVOT PIN
LOCK PIN
. AP 3 v "
IR e ' - : LOWER PROPEL
; SHAFT =< ” CLUTCH SLIDING
e , ¢ J J _ MEMBER
CONTROL ROD
cLUTCH CLUTCH DRIVING MEMBER
T sHAFT
SPRING LOADED TIE ROD
CLUTCH ORIVING MEMBER
FINAL DRIVE SPROCKET CLUTCH SLIDING
AND CHAIN MEMBER
Fig. 3. Part Sectioned Truck Frame showing the Propel Drive.
19-22/2/3/L SECTION 2 PAGE 3.




DESCRIPTION

DIGGING LOCK (Refer to Fig. 4)

Ratchet pawls which engage with solid lugs
integrally cast with the left side clutch driving
member on the horizontal propelling shaft, permit
locking the tracks against movement when digging
or travelling on an incline.

The pawls may be selectively engaged to
permit:-

(A) Free movement forward and backward.

(B) Locking against movement to rear only,

(C) Locking against movement in either
direction.

CONNECTING ROD

BELL CRANK

LEFT HAND SIDE CLUTCH DRIVING MEMBER

HANDLEVER AT A

PAWLS DISENGAGED — MACHINE
CAN TRAVEL FORWARD OR
BACKWARDS

HANDLEVER AT B

ONE PAWL ENGAGED
MACHINE CAN TRAVEL FORWARD
BUT NOT BACKWARDS

BELL CRANK LEVER

COUNTERWEIGHT

{ DIGGING LOCK
HANDLEVER

HANDLEVER AT C
PAWLS ENGAGED —MACHINE
CANNOT TRAVEL IN
EITHER DIRECTION

<= DRIVING CHAINS TO REAR OF MACHINE

FRONT OF MACHINE cvmuniie

Fig. 4. The Digging Lock Mechanism.

PAGE 4. SECTION 2,
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B. UPPER WORKS

The upper works is the most important and
most complex of the three main units. It is sup-

ported on the lower works by six adjustable conical
hook rollers, running between the double flanged
(See Fig. 5.)

roller path of the truck frame.

Fig. 5. Conical Hook Rollers running in

Double-flanged Roller Path.

The major component part of the upper works
is the revolving frame, (See Figs. 6 and 7) this
is a steel casting of box section providing a
foundation of great strength and rigidity for the
machinery and power unit. Integrally cast with
the revolving frame casting are the boom foot lugs,
hook roller brackets, the main bearing and the
bearing for the vertical swing shaft. The upper
surface of the revolving frame is recessed to accom-
modate the swing and propelling gears, which are
located at the upper end of the vertical shafts.

Fig. 6. Bottom view of Revolving Frame showing
Centre Gudgeon Bushing, Hook Roller
Mountings and integral extending arms which
carry the Rear End Casting and Power Unit.

DESCRIPTION

Fig. 7. Top view of Revolving Frame with Machinery
Side Frames bolted in position and also

showing the Swing Shaft Bevel Gearing.

Amms integral with the revolving frame extend
back to support the rear end casting on which the
power unit is mounted.

The main machinery side frames are securely
bolted to the revolving frame and are held in per-
manent location by large diameter shear plugs,
relieving the bolts of all shear stress.

As a power unit, the 22-RB may have a single
electric motor, but more usually it is equipped with
a heavy duty Diesel Engine.

DIESEL ENGINE

The standard Diesel engine usually fitted
to 22-RB machines is a six cylinder Ruston 6YDAN
Air Cooled Engine, developing 75 b.h.p. at 1300
r.p.m. and is provided with 24 Volt Electric
Starting Equipment. '

The engine, mounted on the rear end casting,
is complete in unit form, with electric starter,
dynamo, air cleaners, oil filters, engine clutch and
similar auxiliary equipment all assembled on a
fabricated base.

The engine instruction book, supplied by the
Engine Manufacturer, is furnished with this in-
struction manual. Read it carefully for full in-
structions on the operation and maintenance of the
engine and its auxiliaries. '

22/2/5C/L
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DESCRIPTION

PRIMARY TRANSMISSION (See Fig. 8.)

"Power is transmitted from the power unit to a
chain wheel fitted on one end of the transmission
shaft by a multiple strand roller chain drive, housed
in an oil-bath chain case. Two pinions are fitted
at the otherend of the transmission shaft; the larger
one is known as the high speed pinion it is free on
the shaft and can be moved laterally on it, the
smaller one is known as the hoist pinion, and is
splined to the shaft. The side of the high speed
pinion is counter-bored and toothed internally so
that it can engage with the teeth on the hoist pinion.
The hoist pinion is in constant mesh with the hoist
gear on the rear drum shaft and the high speed
pinion is in constant mesh with the swing gear on
the horizontal swing shaft. When it is desired to
propel the machine in forward direction at high
speed, the high speed pinion is moved along the
transmission shaft so that the internal teeth in the
side of it engage with the hoist pinion. Normally
the drive for all motions is taken through the hoist
pinion engaging with the hoist gear on the rear drum
shaft. Two gears are mounted on the left side of
each drum shaft, the larger ones are in constant
mesh with each other and are known as the hoist
gears and they are keyed to their respective shafts.
The drive to all motions is common up to this point
and is shown in red on Fig. 8, the smaller pair of
gears are known as the swing gears and are des-
cribed in the following paragraph.

DRIVE TO PROPEL AND SWING MOTIONS

The smaller pair of gears on the drum shafts,
known as the swing gears are keyed to sleeves of
the swing gear clutch housings, the housings are in
turn fitted on ball races on the shafts. The driv-
ing members of the clutches are keyed to the shafts
and the only method of transmitting the drive from a
hoist gear to a swing gear is by engaging one of the
clutches. The smaller gears are in constant mesh
with the swing gear mounted on the horizontal swing
shaft, and a bevel pinion is fitted at the other end
of the swing shaft which meshes with a bevel gear
mounted on ball races at the top of the vertical
swing shaft. The swing pinion that engages with
the fixed gear ring in the truck frame is mounted at
the bottom of the vertical swing shaft. The top
end of the vertical swing shaft is splined and fitt-
ed with a jaw clutch member that can be engaged
with a similar jaw clutch formed on the upper boss
of the bevel gear. Located below the latter bevel
gear and cast integral with it is a spur gear which
meshes with another gear fitted on a loose bush at

PACE 6. SECTION 2.

'is a drum which carries the hoist rope.

the top of the hollow vertical propel shaft. The

top of this shaft is also splined and fitted with a

jaw clutcch member that can be engaged=with a
similar jaw clutch formed on the upper boss of the
spur gear. The drive for swing and propel motions
is common up to this point and if for example the
main engine clutch and the front shaft swing gear
clutch be engaged the whole train of gears so far
mentioned will rotate as shown by the blue arrows,
Fig. No. 8 Reverse direction of rotation as
shown by the yellow arrows is obtained when the
rear swing shaft gear clutch is engaged.

NOTE: The front shaft swing clutch is deleted

from Fig. 8 for the purpose of clarity.

Both jaw clutches are controlled by one lever
and the control is arranged so that one clutch only
can be engaged at any particular time thereby en-
suring that propel and swing motions cannot be
carried out simultaneously. The swing gear
friction clutches (used also for propelling) are also
controlled by a single lever system arranged so
that only one of these clutches can be engaged at
any one time.

THE SWING LOCK

The Swing Lock is a device for preventing the
revolving frame from swinging round out of control
when the machine is on uneven ground and partic-
ularly whilst the machine is being propelled. It is
actuated by hand-lever ‘M’, near the operator’s left
hand, and consists of a system of levers, a toggle
assembly and a locking dog which engages with
the internal gear teeth of the swing rack. For
illustration of this device refer to Fig. 13 on page
12 of Section 7 and for position of the hand-lever
concerned see Fig. 4 on Page 6 of Section 5.

THE REAR DRUM SHAFT (See Fig. 9.)

Apart from the Hoist Gear, Swing Gear and
Swing Clutch assembly referred to previously under
‘Primary Transmission’ and shown on Fig. 8, the
following items are also mounted on the Rear Drum
Shaft.

Between the bearings of the rear shaft there
' This
drum is known as the hoist drum and is controlled
by a clutch and brake unit mounted on the left hand
side of it.

On the right hand side of the drum there is a
chain sprocket, also controlled by a clutcch. This
sprocket is known as the rear shaft crowd sprocket,
and is used only when the machine is being operated

19-22/2/6/R
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DESCRIPTION ——— I——
SWING GEAR HOIST GEAR BRAKE BAND CROWD SPROCKET
CLUTCH & BRAKE REAR DRUM
HOUSING BEARING (HoisT)
|
DIPPER TRIP
L
o .
g

REAR HOIST
CLUTCH

REAR SWING
CLUTCH

Fig. 9.

with Shovel, Skimmer or Straight Boom Dragshovel
equipments. A rather similar though different
sprocket is however used in this position for the
controlled load lowering device used with Heavy
Duty Cranes.

Overhanging at the right hand end of the rear
drum shaft there is a friction clutch and a small
drum. This assembly is known as a dipper trip;
its function is to release the spring loaded latch
on the shovel equipment dipper door.

The Hoist Drum is a plain tapered one 17"

in diameter, and always takes the Hoist Rope on

Shovel, Dragline, Dragshovel and Skimmer Equip-
ments. For Clamshell Equipments. it is used for
the Holding Rope and on Pile Drivers the Pile
Lifting Rope. For occassional use in Crane
work, the Hoist Drum may be used for the Main
Hoist, but it is more usual to use the Front Drum
for this purpose, the Rear Hoist Drum always being
used forthe Auxiliary Hoist Rope when an offset
jib is fitted.

The chain sprocket to the right of the hoist
drum is split into two halves, and is clamped and
bolted to its associated clutch housing which itself

TRANSM{ISSION CASE

CROWD CLUTCH

The Rear Drum Shaft.

is mounted on two ball races on the shaft. The
arrangement is similar to the hoist drum and its
clutch, except that a brake band is not fitted. The
sprocket is connected by a single roller chain to
a similar sprocket in the front shaft drum when
the machine is equipped for Shovel, Skimmer, or
Straight Boom Dragshovel operation. The front
drum sprocket is also controlled by a clutch and
both clutches are controlled by a single lever so
that one of them only can be engaged at any partic-
ular time. As the front and rear shafts rotate in
opposite directions the chain connecting the two
sprockets can be driven in either direction by
engaging one or other of the clutches. The purpose
of this arrangement is for instance (in the case
of Shovel Equipments) to ensure that the crowd
drum at the boom foot can be driven in either direc-
tion, in order to provide crowd or retract motion
to the dipper handle. As no brake is fitted to the
rear shaft crowd sprocket clutch, the brake on the
front shaft clutch (Applied by Pedal ‘G’), is used
to stop the drum irrespective of its direction of
rotation.

mauemm 22/2/8A/R
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The dipper trip is only used when the machine
# 's a Shovel, Skimmer or a Dragshovel with front-
type dipper. It comprises a friction
clutch and a small drum to which one end of the
trip rope is reeved, the other end being attached to
the latch on the dipper door. The clutch is set
to ‘drag’ slightly to keep the trip rope in tension,
allowing the rope to be paid out or wound on the
drum depending on the movement of the dipper arm
and the shovel without tripping the latch. When
it is desired to trip the latch to open the dipper
door the clutch faces are brought closer to each
other by pushing lever ‘N’ forward. The increased
drag on the clutch then puts more tension on the
rope and trips the latch. The driving member of
the dipper trip clutch is keyed on the drum shaft,

TOGGLE LEVER DEAD END

TOGGLE LEVER AND
BELL CRANK PiN

TOGGLE LEVER

BELL CRANK

EYE BOLT

TOGGLE YOKE

COMPRESSION SPRING
TOGGLE LINK

LEGS OF CLUTCH
DRIVING MEMBER

GUIDE PLATE

ADJUSTING SCREW

HEMISPHERICAL BOLT

DESCRIPTION

and the assembly is held in position by means of a
retaining washer secured by a screw on the end of
the shaft. The driven clutch member which also
comprises the rope drum is freely mounted on an
extended hub of the driving member. The clutch
is operated by means of an adjustable shifter pin
one end of which is fitted with a wearable plug
that locates against the centre of the driven clutch
member. A lever is secured to the head of the
pin by means of a lock nut. The lever is spring
loaded so that the wearable plug exerts a slight
pressure on the driven clutch member. The spring
loading is also adjustable. The lever is moved
by a toggle assembly which is connected by reach
rods to the control lever *N’.

= «

HOUSING

ADJUSTING SCREW

ARM OF CLUTCH
DRIVING MEMBER

TER SLEEVE
SHAFT

LINING

IFTER COLLAR

DAMPER SPRING
(SWING CLUTCHES ONLY)

CLUTCH DRIVING BOLY

BAND GUIDE

Fig. 10. Driving Clutch Details.
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DESCRIPTION

ODEAD END

TOGGLE LEVER

BELL CRANK

TOGGLE YOKE

CLUTCH DRUM
(STATIONARY)

CLUTCH DRIVING MEMBER

TOGGLE LINK

Z
-
-
-

TSI
: ) \ \\

(ROTATING)

CLUTCH ENGAGEﬂ

CLUTCH DRIVING MEMBER
AND DRUM ROTATING

Fig. 11.

THE DRIVING CLUTCHES (Refer to Figs 10 & 11.)

There are three clutches on each of the drum
shafts, the general principle and operation of which
are similar except in the case of the boom hoist
clutch, which incorporates a booster clutch and
- will be described in more detail later on.
Referring to the construction of the other

clutches, it will be found that the driving member

of the clutch has a wide boss that is keyed to the
shaft; two arms extend from it in one direction and
two legs extend from it in the opposite direction.

PAGE 10. SECTION 2.

Operation of Clutch.

The clutch driving bolt and a toggle link assembly
is fitted to the legs. The other ends of the links
are connected to the arms of the toggle yoke by
means of two toggle pins. A tongue is machined
on the end of each toggle pin and these project
inward to engage into two slots in the clutch shifter
sleeve which is keyed on to the drum shaft. A
non-rotating shifter collar is fitted over the sleeve
and both parts can be moved laterally on the shaft
by operating the control lever.

There is a boss on the top of the toggle yoke
which is machined to accept a hemispherical headed

19-22/2/10/R
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bolt that is secured to the end of the toggle lever.
At the other end of the leveris a boss with a tapped
spring loaded bolt. The toggle
lever and bell crank are fitted between the arms of
the clutch driving member and are pivoted on the
bell crank fulcrum pin secured to the arms. A
compression spring secured under the head of the
bolt bears on the other end of the bell crank and is
known as the ‘Toggle Lever Spring’. The bell
crank is connected to the live end of the clutch
band by means of an adjusting eye-bolt and a pin.
The clutch is adjusted by shortening or lengthening
the effective length of the bolt. The toggle lever
and bell crank pivot pin is connected by means of
two links to the clutch band eyebolt pin. The
dead end of the clutch band is also connected to the
clutch driving member by means of a link and two
pins. Movement of the dead end of the band can
be adjusted by means of the dead end link stop
adjusting screw.

A clutch band guide is secured to the legs
of the driving member. There are four adjusting
screws mounted on the periphery of the guide, the

SWING GEAR HOIST GEAR BEARING

CLUTCH HOUSING

uilnl::liiiif

CLUTCH

DESCRIPTION

heads of which bear against the band when the
clutch is disengaged. The screws can be adjusted
to take up slight bulging of the band and to ensure
that the clearance all round between the clutch
lining and housing is uniform. On the Swing
Clutches, a flat damper spring held in position by
a stud and retaining nut is interposed between
the clutch band and clutch band guide.

To prevent the clutch band from moving out
of the housing, two guide plates are secured to the
rim of the band guide.

In operation all the parts mentioned above
rotate with the drum shaft except the clutch shifter
collar, When the clutch control lever is moved
from the ‘neutral’ to the ‘engaged’ position the
shifter collar and the sleeve move inward towards
the clutch driving member. As the toggle pins
are engaged into the slots in the shifter sleeve
they also move inwards and in doing so the toggle
assembly is straightened, resulting in an upward
movement of the boss containing the hemispherical
headed bolt. The toggle lever is moved anti-
clockwise about its pivot pin and the bell crank

BOOM HOIST DRUM
AND BRAKE
ASSEMBLY

TWIN CHAIN SPROCKET
FACE SHOVEL

I

FRONT SWING
CLUTCH

Fig. 12.
22/2/11A/L

FRONT DRUM
CLUTCH

BOOSTER CLUTCH

The Front Drum Shaft




moves in the same direction because of the action
of the compression spring.  The live end of the
clutch band being pivoted on the same pin as the
bell crank and connected to the latter by the eye
bolt is also moved anti-clockwise, thus expanding
the clutch to contact and drive the clutch housing.

When the clutch control lever is returned to
neutral position, the shifter collar is drawn away
from the clutch driving member and the toggle as-
sembly assumes the released position.

The compression spring is set at the factory
and requires no adjustment between major overhauls.
When the clutch is in the engaged position there
should be 1/8" clearance between the toggle lever
and the bell crank, this ensures that the correct
force is applied to the clutch band in the working
condition.

THE FRONT DRUM SHAFT (Refer to Fig. 12.)

The items mounted on the front drum shaft
are the swing clutch; the swing and hoist gears;
the boom hoist drum, clutch and brake assembly;

the booster clutch; the front drum or lagging, and

the clutch and brake assembly associated with it.

TWIN CHAIN SPROCKET

PLAIN DRUM WITH
CHAIN SPROCKET

Fig. 13. Laggings (Front Drum).

One of the differences between the front and rear
shafts is that provision is made for fixing alter-
native fittings, or laggings to the front shaft.

THE FRONT SHAFT LAGGINGS (Refer to Fig. 13.)

There are four types of front shaft laggings
available as shown in the following table. Each
lagging is made in two halves to facilitate assembly
on the shaft. Provision of the laggings makes it
possible to connect both shafts together, to attach
a rope or a chain to the front drum and to regulate
the rope speed of the drum.

LAGGINGS (FRONT DRUM)

TYPE OF LAGGING FITTED

EQUIPMENT ON FRONT SHAFT

Face Shovel Twin Chain Sprocket

Straight Boom)
Dragshovel or)
Skimmer )

Dragline or )
Cambered Boom)
Dragshovel )

Lifting Crane

Grabbing Crane

Pile Driver

16" pitch diameter
plain tapered drum
with chain sprocket.

15%" pitch diameter
grooved drum.

14%* pitch diameter
grooved drum.

15%* or 14%4" pitch
dia. grooved drum.

15%" pitch diameter

grooved drum.

FRONT SHAFT CLUTCH, BRAKE AND LAGGING
ASSEMBLY.

The clutch housing is integral with a long
sleeve mounted on ball races on the shaft and is
machined to locate the lagging. Each half of the
lagging is bolted to the side of the clutch housing
and in addition the two halves of the twin sprocket
lagging are secured by two clamping bolts at the
opposite end.

The arrangement of the clutch and brake is
similar to the hoist clutch and brake fitted on the
rear shaft and many of the parts are interchangeable.

When the machine is equipped as a Dragline,
Cambered Boom Dragshovel, Crane, or Pile Driver,
a grooved drum lagging is fitted to the front shaft.

PAGE 12. SECTION 2. s e - 9-22/2/12/R




DRIVING CHAIN

RETRACT ROPE

1

BOOM FOOT PIN
LOCK PIN

Fig. 14.

The drum is power driven clockwise by engaging
the front shaft clutch, the rear shaft crowd clutch
is not used and the front and rear shafts are not
connected together by means of the chain.

The combined drum and chain sprocket lagging
is fitted when the machine is equipped as a Straight
Boom Dragshovel or a Skimmer. In both cases the
front and rear shafts are connected together by
means of the chain, the lagging is power driven
anti-clockwise by the crowd sprocket on the rear
shaft and the front drum clutch is not used. It will
be seen from the reeving diagrams in Section 8, that
in both cases the drag or digging rope is attached to
the lagging and that anti-clockwise rotation of it is
the direction for digging. When the machine is equip-
ped as a Face Shovel, a twin chain sprocket lagging
is fitted to the front shaft. The purpose of the twin
sprocket is to provide a means for driving the crowd
drum at the boom foot. (See Fig. 14). The front and
rear shafts are connected and both the front drum
clutch and crowd clutch are used so that the crowd
drum can be power driven in either direction. Both
clutches are controlled by one lever. The Face
Shovel and Lifting Crane (with Power Controlled
Load Lowering) are the only equipments requiring
the front lagging to be power driven in both directions.

19-22/2/13A/L

DESCRIPTION

CHAIN COVER

The med Drum (Faceshovel).

THE INDEPENDENT BOOM-HOIST AND CONT-
ROLLED LOWERING UNIT.

In crane or clamshell work it is often desirable
to change the boom angle as a regular part of the
operating cycle, and these machines are equipped
with - an Independent Boom-Hoist Unit which per-
mits either raising or lowering the boom under
the control of a single hand lever, entirely in-
dependent of the other functions of the machine
(hoisting, swinging etc.). :

‘The Independent Boom-Hoist Unit (See Fig.
15) is mounted on anti-friction bearings on the
forward drum shaft, and consists mainly of a drum,
inside which is an interal-expanding clutch band
set by a booster clutch. The boom-hoist brake
band on the outside of the clutch housing is set
by a powerful brake spring. Control of the clutch
and brake is combined in a single lever (Lever ‘J’,
Fig. 4, Section 5) just to the left of the operator.
When the Boom Hoist Clutch Lever is in the middle
notch of its quadrant the booster clutch is released
and the brake holds the drum from tumning.

The Boom-Hoist Drum is also held from tuming
(in the lowering direction) by a drum ratchet pawl
engaging with the hoist drum ratchet wheel fitted
to the left hand side of the boom hoist drum (See

SECTION 2. PAGE 13.




DESCRIPTION

BOOM HOIST DRUM BOOSTER CLUTCH

BOOM HOIST
CLUTCH BAND

BOOSTER [
HOUSING

CLUTCH BELL CRANK A“%

CLUTCH .
BAND ANCHOR [N S

BOOSTER OPERATING ¥
LEVER

BOOSTER BAND
CUSHION SPRING @8

BRAKE BAND ’
RELEASE SPRING

o %
*

Fig. I5.

Fig. 16.). This ratchet pawl (or locking pawl)
is controlled by the Boom-Hoist Safety Pawl Lever
(Lever ‘P’, Fig. 4. Section 5), just in front of the
Boom Hoist Clutch and Brake Lever.

In raising the boom by pulling back the Boom-
Hoist Clutch and Brake Lever ‘J’, it is not nec-
essary to release the locking pawl. The action
of the operating cam (See Fig. 15.) sets the booster
band which in turn engages the clutch inside the
boom-hoist drum and rotates the drum in direction
for raising the boom. When the boom has reached

PAGE 14. SECTION 2.

CLUTCH
BAND GUIDE

SPROCKET

BOOM HOIST
BRAKE BAND

‘4
YN BRAKE SPRING
BRAKE LEVER

= OPERATING CAM

B == CAM ROLLER

CAM
| REACH ROD

i\/"“

i LEVER SHAFT
B  BRACKET

The Boom Hoist and Booster Clutch Assembly

the desired position, the boom-hoist clutch and
brake lever is returned to neutral. The spring-set
brake will then stop the drum turning and hold it.
It is a good plan to release the brake momentarily
and allow the drum to turn until the locking pawl
engages with one of the ratchet teeth.

Before lowering the boom it is necessary to
raise it slightly and release the locking pawl by

_ pulling up on the boom-hoist lock lever ‘P’,
then release the brake by moving the Boom-Hoist |

Clutch and Brake Lever ‘]’ forward. Retuming

19-22/2/14B/R
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Lever ‘]’ to the neutral position permits the spring

. to set the brake and stop the boom lowering. If

the boom has a tendency to continue lowering after
the lever has been returned to neutral, the lever
is then pulled back past neutral. This sets the
clutch for raising the boom and will quickly bring
the boom to a stop. As soon as the boom has
stopped lowering the locking pawl should be en-
gaged by pulling up the boom-hoist lock lever.
The locking pawl will then hold the drum from
turning until proper brake adjustment can be made.

To limit the speed at which the boom lowers,
a safety pawl device is mounted on a countershaft
inside the gear case on the left hand side of the
machine. (See Fig. 16.) The pawl housing runs
on anti-friction bearings on the countershaft and is
driven by a pinion meshing with the forward drum
shaft gear. The pawls are pivoted on a pawl arm
which is keyed to the countershaft. The pawl
housing turns at all times when the main engine
clutch is engaged, whereas the countershaft is
driven by a roller chain from the boom-hoist drum

HOIST DRUM
RATCHET

BOOM HOIST DRUM

ROLLER CHAIN

DRUM RATCHET
PAWL

CONTROL SHAFT
SPROCKET

GEAR CASE

Fig. 16.

DESCRIPTION

sprocket and turns only when the boom-hoist drum
is turning. In the boom hoisting direction the
pawl housing and pawl arm are turning in opposite
directions and the safety pawls are held out of
engagement with the ratchet teeth in the pawl
housing by two small friction shoes. When low-
ering, the pawlarm rotates in the same direction as
the pawl housing and if the pawl arm tends to
rotate faster than the pawl housing, then one of the
friction shoes moves the most suitably placed
safety pawl into engagement with the ratchet teeth
and the speed of rotation is limited to that of the
pawl housing. By regulating the speed of the
engine (and consequently the speed of the pawl
housing) the operator may lower the boom at any
desired speed.

After the boom is lowered to the desired
position the drum ratchet pawl should be engaged
by pushing lever ‘P’downwards,at the same time
gently releasing the brake to allow the drum to
turn until the pawl is up against one tooth of the
boom-hoist drum ratchet wheel.

FRONT SHAFT HOIST

HOUSING |

PAWL ARM

FRICTION SHOE

The Boom Controlled Lowering Unit
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DESCRIPTION -

FRONT END EQUIPMENTS

Reference to the photographs on Pages 2 and  working knowledge by perusal of the other sections =
4 in Section 1 of this book and the General Arrange-  of this book, such as ‘Operating’, ‘Reeving’, ‘Con- _
ment Drawings in Section 4 will help the reader to  versions etc. The following notes and illus- g
obtain a basic idea of the types of Front End Equip-  trations are also intended to provide some assist-
ments available for this machine. This initial ance in getting to know the various front end equip- P
study can later be broadened into more useful ments. '
BOOM POINT 2= BOOM SUSPENSION S
HOIST SHEAVES\ g SHEAVES 7
ROPE GUARD AND
HANDLE STOP ROPE ANCHOR
e
HOIST ROPE —_]
SHIPPER
SADDLE BLOCK SHAFT
e
DIPPER .
HANDLE ™
STOP .
Y
o
-~
PADLOCK\ C
3 ; BACK BRACE
~

BUMPERS

SHOVEL DIPPER DIPPER DOOR

W

CROWD DRUM

BOOM FOOT PIN

Fig. 17.—The Sbhovel Equipment
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SHOVEL
7
~— The Shovel Equipment shown on Fig. 17, is of
advanced engineering design, combining great
strength and light weight for greatest output.
The Shovel is one of the most widely used
front end equipments; unlike most other front ends,
it has no major parts that ate common to them.
When giving this equipment its full title, it is
referred to as a Positive Twin Crowd Shovel, be-
cause the shovel can be forced outwards (Crowd
out) into the face to be excavated by tensioning
a rope known as the crowd rope. The middle of
this rope is anchored to the top of the dipper handle
and the two ends are anchored to the crowd drum.
The ‘Shovel Dipper is attached to the lower end of
the Dipper Handle. Crowding Out as it is known,
is accomplished by rotating the crowd drum at the
boom foot (See Fig. 14) under engine power and
spooling rope on the drum, therefore shortening its
ffective length and forcing the dipper handle out-
—wards. The dipper handle is retracted by a re-
tract rope connected between the crowd drum and
the lower end of the dipper handle. The crowd
drum is chain driven by the twin crowd sprocket

DIPPER TRIP
ROPE

&

DIPPER HANDLE
LOWER STOP

DESCRIPTION

lagging fitted to the Front Drum Shaft (See Fig. 12),
and the other sprocket of the lagging is connected
by chain to the crowd clutch on the Rear Drum

Shaft (See Fig. 9).

THE BOOM

The Boom is a robust fabricated component
of large box section at the lower end, having twin
side members extending to form an arch at the boom
foot. The upper part of the boom, extending from
the box section consists of two side members of
tapering reinforced channel section, terminating in
a forked end, designed to carry the boom point
hoist and suspension sheaves.

Twin live boom point hoist sheaves 24" in
diameter ensure long hoist-rope life. The sheave
for the anchored rope follows the flexing of the
rope during digging and does not force the rope to
slide and wear as over a fixed surface.

The crowd drum shaft is bolted to the inner
side members at the lower end of the boom, and the
outer members are secured between lugs integral
with the revolving frame by means of the boom foot
pins. Handholes are cut in the arch and in the

DIPPER HANDLE

BUSH

SHIPPER DRUM SHIPPER SHAFT

ROPE GROOVES

SECTION THROUGH
SADDLE BLOCK

Fig. 18. The Saddle Block and Shipper Shaft Drum

19-22/2/17A/L
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DESCRIPTION

underside of the boom to facilitate reeving the
crowd and retract ropes.

Two metal face hard wood bumpers are bolted
to the underside of the boom to prevent the shovel
dipper from damaging the boom.

Near to half-way up the boom is located the
shipper shaft on which the saddle block and shipper

shaft drum are mounted. (See Fig. 18).

THE DIPPER HANDLE

The dipper handle which carries the shovel
dipper at its lower end, has box section strength
augumented by internal reinforcing diaphragms, and
is fitted through the saddle block at the centre of
the boom. The handle bears on two roller-like
surfaces formed on the periphery of the shipper
shaft drum, and derives its in and out movement
from the crowd and retract ropes. Stops are fitted
at the top and the bottom of the handle to limit its
movement.

LONG BOLT
(HANDLE BRACE PIN)

BACK BRACING STRAPS

DUMP CHAIN LEVER

DIPPER DOOR

WASHERS

KEEPER

DIGGING TEETH

Fig. 19.
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ALTERNATIVE
HOLES

PADLOCK

g N
/’\\; SHEAVE BLOCK

CHAIN

The Shovel Dipper and Trip Mechanism

SADDLE BLOCK AND SHIPPER SHAFT DRUM

This assembly shown on Fig. 18, is mounted
between the side members of the boom and is
carried on the shipper shaft.

The Saddle Block is a ‘U’ shaped casting
secured to the shaft by means of clamping bolts
and two dowels. Bronze wearing plates (Adjusted
by shimming) are fitted to the sides and front of the
aperture in the block through which the dipper
handle slides.

The Shipper Shaft Drum is mounted on the
shaft between the arms of the saddle block. There
are three rope grooves machined in the middle of it
and a parallel roller surface at each end. The
centre rope groove is for the retract rope and the
outer ones are for the twin crowd rope. The
dipper handle bears on the roller surfaces of the
drum which rotates when the handle is moved out
and in under control of the crowd an retract ropes
respectively.

CROWD AND RETRACT
ROPE ADJUSTER

— DIPPER TRIP
'\ ROPE

3 g
DETAIL OF DIPPER TRIP
LINKAGE

\Vf,m
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SHOVEL DIPPER AND TRIP MECHANISM (See
Fig. 19.)

The Dipper is attached to the lower end of
the dipper handle by means of a pin and two ad-
justable bracing straps. The straps are secured in
position by means of pins and a long bolt which can
be fitted into any one of three holes in the dipper
handle, to provide means for adjusting the digging
angle of the dipper. When digging against a face
or rising ground, it is advisable to secure the bolt
in the upper hole, when digging loose material
with the fall of the ground the bolt should be sec-
ured in the lower hole.

The padlock which carries the padlock sheave
and the hoist rope is attached to the front bridle
of the shovel dipper by means of a pin. The
dipper door and part of the dipper trip mechanism
are pivoted on the pins securing the bracing straps.
The door opens automatically by gravity when the
shovel is hoisted and the latch is withdrawn by
pushing lever ‘N’ forward.  (See Fig. 4, Section 5.)
The door closes when the shovel is lowered and
the brake pedal ‘F’ is depressed. The door latch
engages into a keeper provided with renewable
wearing plate and welded to the base of the dipper.

The dipper trip operates the latch through a
system of levers and a chain on the shovel dipper.
The chain is in two parts and its effective length
can be adjusted by threading the links from the
latch pin end through a pinch link in the other part
of the chain. The lever to which the latch pin
and the chain is attached is pivoted on a bolt
secured to a rib on the dump door.. There are a
number of spacing washers at either side of the rib
that are held in position on the bolt by means of
two nuts. Final adjustment of the depth of en-
gagement of the latch into the keeper is effected
by transposing washers from the top or bottom of
the bolt. Removing a washer from the top and
putting it underneath the rib increases the depth
of the latch inthe keeper.

The digging teeth of the shovel dipper can be
reversed (turned upside down) or they can be re-

placed. They are secured in the socket by means
of split pins. When reversing a tooth it may be
necessary to add shims at either side of it to

eliminate side play of the tooth in the socket.

DRAGLINE

A photograph on Page 2 Section 2, shows an
Excavator at work that is fitted with a Dragline
Equipment, and a general arrangement drawing
covering this combination will be found in Section 4.

22/2/19A/L

DESCRIPTION

The dragline principle is similar to the old-
fashioned horse-drawn scraper pan. The pan or
drag-bucket, is drawn towards the machine and
usually digs below the level on which it stands.
The bucket is suspended by wire rope from a long
lattice-type boom, which can also be used for crane,
clamshell and pile driver equipments. The drag-
line can be used for under water excavation and
in consequence is much used for land drainage
work, other types of dredging and excavation of
under-water gravel etc. The longer reach of the
dragline excavator provided by the long boom and
the ability to swing the buck et out beyond the boom
point, makes it possible to have digging and dump-
ing points further apart than is feasible with other
types of equipment. This is often of particular
advantage in such operations as stripping over-
burden etc., when it is desired to remove the spoil
to a point well away from the cut.

THE BOOM

The boom is of all-welded, lattice box-section
construction designed to standup to the compression
and swing stresses of fast dragline work. To
enable the boom length to be adjusted to suit the
job in hand, the boom has butt-flange joints, which
make it easy to insert or exchange extra boom
sections. Big boom point sheaves are mounted on

large bronze bushings and are well guarded to
relieve sheaves of off-lead pull.

Fig. 20. The Dragline Fairlead.
THE FAIRLEAD (See Fig. 20.)

Low friction and instant response are features

of the dragline fairlead.
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DESCRIPTION

The compact rotating-type fairlead is set well
forward to provide a long lead direct to the grooving
on the drag drum. The fairlead is symmetrical
and carries two identical, ball-bearing mounted
guide sheaves.  The barrel carrying the sheaves
can rotate through 360° and being mounted on taper
roller bearings, moves instantly into the plane of
the drag-rope pull with the slightest off-lead of the
drag-rope. This design minimizes rubbing and
chafing with consequent reductions in rope and
sheave wear.

Fig. 21. A 'BAX! Dragline Bucket.

THE DRAGLINE BUCKET (See Fig. 21.)

The modern design of the ‘BAX’ buckets is
based on a unique background of practical experi-
ence, providing high efficiency, long wearing qual-
ities and low-cost service. The body and single-
plate arch are of high tensile steel and are rein-
forced at the points of the greatest stress and wear.
Quick filling and clean dumping are ensured by the
high arch and smooth interior. These buckets
are well balanced and carry a heaped load smoothly
to the dumping point even with a fast swing. These
features, together with the cast nickel-chrome steel
lip and inserted, easily renewable teeth ensure
long satisfactory service.

PAGE 20. SECTION 2.

DRAGSHOVEL

The Dragshovel is always used for digging be-
low ground level and its principal use is for digging
treiaches for pipe lines and cables or for excavating
foundations, basements etc. When used for trench-
ing the machine straddles the area in front of the
trench and as the excavation proceeds the machine
travels forward leaving a clean sided trench. It
can also be used for lowering heavy pipes into the

trench and for back-filling it when the pipe laying is
finished.

Straight Boom and Cambered Boom Dragshovel
Equipments See Fig. Nos. 22 and 23) are available,
enabling the user to choose the most effective for
his particular requirements. The straight boom, to
which a skimmer bucket can be applied, incor-
porates runners for this function. Greater reach
and digging depths are obtained with the cambered-
‘boom dragshovel equipment, and it is also able to
deal with some-what heavier materials. Booms
and handles are of welded structural-steel box-
section construction.

A strut-braced forward A-frame is standard with
the straight boom. With the cambered-boom equip-
ment a rope-suspended type is employed which can
also be made available for straight-boom equip-
ments. By this means the entire front-end, inc-
luding dipper handle, boom and forward A-frame may
be readily folded so that all parts of it are below
cab height — a most useful feature if restricted head-
room is encountered during moves on or between
sites.

A further degree of selection is afforded by
the two types of dragshovel dipper which are avail~
able to take advantage of the characteristics of
proper proportioning of speed and power; both are
equally robust; able to dig heavy materials easily;
fill to capacity at each digging stroke, and dump
rapidly and cleanly.

HOE-TYPE DIPPER

A Hoe-type Dipper is offered for use with the
straight or cambered boom. This dipper has no
door; other characteristics being an open top and
rounded heel. A single casting forms the channel
arch and lip, providing rigid strength at the most
necessary points.  Fast filling is made easy by the
high arch and by the rounded heel which also pro-
vides the needed clearance for digging vertical walls
in basement work. The particularly robust con-
struction of this dipper makes it highly suitable for
digging in hard or stratified materials.
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HOIST LINK SHEAVE BLOCK
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e

Fig. 22. Straight-Boom Dragshovel with Front-Opening Type Dipper.

3-PART HOIST ROPE HOIST LINK SHEAVE HOIST LINK

HOIST SHEAVES

SUSPENSION SHEAVE

SUSPENSION ROPE

DIPPER BRACE

CAMBERED BOOM

DRAG ROPE GUIDE SHEAVE

DIPPER ARM
OR HANDLE

BUMPER

ORAG ROPE

et v

Fig. 23. Cambered-Boom Dragsbovel with Hoe-Type Dipper.
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DESCRIPTION

This type of dipper is normally fitted with
pick-pointed side cutters, but when really accurate
trimming is required, blade-type cutters can be sup-
plied.

FRONT-OPENING TYPE DIPPER

The Front-opening type Dipper, available as an
alternative with the straight boom is of composite
cast and welded construction; can be supplied in
various widths, and is fitted with special cast-steel
side cutters. This dipper is particularly suitable
for trenching work.  Accurate dumping into wagons
or lorries at short radius is made easy by the hinged
door and power operated dipper trip which is quick
in action and simple to operate.

SKIMMER

The boom and auxiliary ‘A’ frame used for
Straight-Boom Dragshovel operation are also used
when the machine is fitted witha Skimmer Equipment

(See Fig. 24). Four roller assemblies are attached

HOIST SHEAVES

AUXILIARY A -FRAME /
| —

14
/ J

TIE BARS

DRAG ROPE

BUCKET STOP

: Fig. 24.
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DIPPER TRIP JOCKEY ROLLER

SKIMMER BUCKET

to the dipper frame and these run along the lower
flange of the boom. Outward travel of the dipper
along the boom is controlled by the drag rope reeved
round the drag rope sheave at the boom point and
back to the front shaft drum, the other end of the
rope being attached to the dipper. The boom can
be raised or lowered by means of a three-part hoist
tackle reeved between the boom point and the
auxiliary A-frame and thence down to the rear shaft
drum. Backward movement of the dipper and lower-
ing the boom is by gravity and both movements are
controlled by the brakes fitted on the drum shafts.

The skimmer dipper is of all-welded steel
construction with a hinged door to which two side
cutters and four chisel-type teeth are attached. It
has a cutting stroke of 11 ft. 9 in. and is carried
rigidly on its path when excavating by the four roller
assemblies referred to above. Possessing the
useful dumping height of 17 fr. 3 in., the dipper
dumps cleanly throughout its radius of operation by
means of the hinged door, which is fitted with a
power operated latch.

3-PART HOIST ROPE

e

BOOM POINT HOIST
SHEAVE

ROLLER CARRIAGE
ASSEMBLY

SHEAVE

OUMP DOOR

Skimmer E quipment.
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The skimmer can dig from the level of its
tracks up to a height of about five feet. Its principle

use is for skimming off layers of soil from a site,
forskimming off gently sloping mounds or any similar
duty where reasonable level finish surface is re-
quired.

It is particularly useful for grading road founda-
tion surfaces, and for removing old macadam etc.,
after preliminary ripping, in road reconstruction
operations.

TWIN POINT SHEAVES

CLOSING AND
HOIST ROPE\J
i

HOLDING AND
LOWERING ROPE

TAGLINE

TAGLINE FRAME

COUNTER WEIGHTS

Fig. 25.
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CLAMSHELL BUCKET

DESCRIPTION

CLAMSHELL (GRABBING CRANE)

The equipment (See Fig. 25.) uses the same
boom as the Dragline, and is similar to the Lifting
Crane, except that two hoist sheaves are fitted at
the boom point, and there is also a jockey sheave
fitted on the boom upper section to act as a guide
for the closing rope.

A tagline device is provided to prevent the
Clamshell Bucket (or Grab) from spinning and
twisting together the two ropes by which the bucket
is suspended from the boom point hoist sheaves.

The rope from the front drum is known as the
Closingand Hoist Rope, because when it is spooled
in, it closes and hoists the bucket. The rope
from the rear drum is known as the Holding and
Lowering Rope; it holds the bucket in the open
position whilst it is lowered for the next load.
Thus, the clamshell or grab can be opened or
closed by transferring the weight from one rope to
the other.

The Clamshell Bucket or Grab consists of
two half-scoops hinged together at the top so that
they can be closed to pick up material between
the two halves. A clamshell is sometimes con-
fused with a grab; the difference between them is
that teeth are fitted in the jaws of a clamshell,
whereas the jaws of a grab are often rubber nosed
to prevent free running material spilling through
the joint when hoisting the grab.

JOCKEY SHEAVE BRACKET

BOOM SUSPENSION ROPES

BACK STOPS

The Clamshell or Grabbing Crane Equipment
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DESCRIPTION

The digging action of the Clamshell (or Grab-
bing Crane) is entirely vertical; it does not have
eithet the ‘out’ motion of the shovel of the ‘in’
motion of the dragline or dragshovel.

The use of the Grab does not extend to real
excavating, and this type of bucket is mainly use-
ful for transferring loose materials from stock-
piles to hoppers, or un-loading material from trucks
or boats and placing it in hoppers or stockpiles.
On the other hand the clamshell is quite capable of
excavating fairtly soft and loose materials, at a
point above, below, or on the same level as that
on which the machine is standing and is partic-
ularly useful where the digging point is readily
accessible only to a vertical operating bucket.
Another advantage of this type of equipment is
the ability to dump accurately into a relatively
small hopper or opening, especially where the
dumping point is at considerable height above the
machine.

LIFTING CRANE

This front-end equipment (See Fig. 26.) is
for lifting instead of excavating. A simple hook-
block replaces the clamshell bucket on the hoist
line running over a sheave at the point of the same
lattice boom used for dragline or clamshell. For
long reach jobs, special long booms using pendant
suspension are available with or without offset jibs.

Accurate control of all functions and out-
standing stability provide high lifting capacity and
make the machine ideal for mobile crane service;
whilst exceptional manoeuvrability enabling it to
work in confined places and the fact that it lays
its own tracks are often other points in its favour.

Another and important advantage of this type
of crane lies in its accurate and reliable boom
control. The boom hoist is independent of all
other functions: the boom angle can be changed
while the machine is swinging or propelling; while
the load is being hoisted or lowered. One lever
controls both raising and lowering the boom.. - Act-
ivated by a booster-set friction clutch on the front
drum shaft, raising is smooth, its speed controlled
by the engine governor. The clutch band is self-
adjusting. Lowering control is so accurate that
loads can be inched into position. A hand-con-
trolled holding pawl relieves the brake of all re-
sponsibility when the boom is kept at a fixed angle,
and should be kept engaged whenever operations
do not require frequent boom angle changes. With
the safety pawl disengaged, releasing the band
brake starts the boom lowering. The instant

PAGE 24. SECTION 2.

BOOM POINT HOIST SHEAVE

J/ .‘ b
BOOM SUSPENSION ROPES
HOIST ROPE
BOOM BACK STOPS
-
H
Fig. 26. Crane Equipment (2-Part Reeving to Hook.)
that lowering speed overhauls the speed at which
the front shaft is turning, an automatic, silent
ratchet pawl engages and positively limits lowering L
speed at shaft speed, taking advantage of machinery L

inertia and engine compression as the braking
means. This relieves the brake, in a most effect-
ive way, of the functions it must normally handle
on most machines. As a consequence, the brake
remains cool and ready to stop lowering at the —
desired instant, permitting maximum boom angle
changes without the loss of efficiency which usu-
ally comes at the end of a change because of a
hot brake. {w

The single lever controlling the boom-hoist
unit has a central neutral position. Movement
forward releases the brake whilst movement to the
rear actuates the hoisting mechanism. Rapid
reversal of motion is simply obtained by moving o
the lever through neutral. {:

The above two paragraphs to a great extent
form a supplementary explaination of the practical
application of the boom hoist unit, as already
described in some detail and illustrated on pages
14 and 15 of this section.

When derricking out a suspended load care
must be taken not to exceed the specified rating
for the machine. When in any doubt it is essential

f g
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to play safe and consult the load chart and also

¢ he boom angle or radius indicator fitted to the

—boom. A visible and audible safe-load indicator

of approved make is also available and is supplied
and fitted on request.

For Lifting Crane Ratings etc., refer to Sec-

tion 3 of this book, and refer to other sections for

information regarding Operation, Conversions etc.

POWER CONTROLLED LOAD [LOWERING

Controlled lowering of the load on the hoist
line is available and recommended for machines
equiped as lifting cranes. It gives increased
ease, efficiency and safety of operation when en-
gaged on such jobs as the erection of steelwork.

This controlled lowering is accomplished
by providing a roller chain connexion between the
right-hand clutch on the rear drumshaft, normally
inoperative for lifting crane service, and the hoist
drum on the forward shaft. This chain drive re-

—verses the direction of rotation of the hoist drum
and by this means powered control of the hoist
line is obtained when lowering the load.

The drive sprocket attached to the rear clutch
housing and the driven sprocket on the hoist drum
have a ratio of 2 to 1 so that the load may be low-
ered at half the hoisting speed:. Further adjust-
ment can be made by means of the engine govemor
control. Both chain sprockets are split for easy
installation in the field.

NOTE:-

The hoist line for the offset jib may be reeved
from the rear drum and used independently of the
controlled lowering main hoist.

PILE DRIVER

The pile driver (See Fig. 27.) comprises the
— crane boom having a frame secured to the boom
point shaft and two channel section uprights the
lower ends of which are secured to the revolving
frame by means of two adjustable braces. The
channel section uprights are known as ‘leaders’
The hoist rope from the front drum is reeved over
the boom point sheave and attached to a hammer,
sometimes referred to as a ‘monkey’.

The top of the frame is off-set outwards so
that the pile lifting rope from the rear drum which
is reeved round a sheave at the top of the frame,
does not foul the hammer. (Refer to Fig. 28.)

The boom can be raised or lowered to plumb
the leaders and the pile when the complete equip-

ment is assembled to the machine.

19-22/2/25/L

The hammer can be held near the top of the
leaders by means of a spring loaded latch which
is controlled by a lever near the bottom of the
leaders.

The free end of the pile lifting rope is fitted
with a swivel hook so that the piles can be lifted
into position.

A ladder is fitted behind the leaders so that
the pile guide steady fittings and the pile lifting
sling are ready accessible.

PILE LIFTING SHEAVE

SUSPENSION SHEAVE

DEFLECTING SHEAVE T~SINGLE POINT SHEAVE

[™PILING FRAME

[——— PILE LIFTING ROPE

JOCKEY SHEAVE

BT~ LATCH HAMMER REST

[T LEADER ASSEMBLY

HAMMER

CATCH LEVER

The Pile Driving Rig.
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60 SHEAVE PN LOCK PLATE SETSCREW
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!0— NAME OF PMECE

25

LA NG HOUSING

FRONT SHAFT RH ROLLER BEARING
[SHAFT_RETAINER "
[CROWD CLUTCH  SLIDING SLEEVE
[PRONT CROWD  CLUTCH DRIVER
[FRONT CROWD  FRICTION HOUSING.
OUTER BALL BEARING

[FRONT SHAFT Ui, ROLLER BEARING )
[LH.BEARING HOUSING 1 ) N
[HOIST GEAR (FRONT  SHAFT 32

SWNG GEAR (FRONT _SHAFT o, .
NG R HOUSH L v YN
WING FRICTION HOUSING BALL BEARING AN,
SWING FRICTION HOUSWG BALL BEARING LW H
SWING CLUTCH DRIVER (FRONT SHAFT, . 35
SWING CLUTCH SLIDING SLEEVE
FRICTION. INNER_BALL BEARING 36
HIGH SPEED PROPEL FOOT PEDAL

[BOOM HOIST DRUM
BALL_BEARWG
HIGH SPEED PROPEL SAFETY STOP ,

LH_FOOT BRAKE LOCK LEVER
LK FOOT BRAKE LOCK LEVER
-JCROWD™ TAKE_UP_PIN

TAKE UF EYE BOLT

7 PIN_TAKE UP REF
v SLIDING SLEEVE 78 _[SPI CHAIN TAKE_UP NO. NAME OF Piece _
TAKE UP YOKE PIN 95 |BOOM HOIST HAND LEVER
95 [SWING BRAKE HAND LEVER
i 97 |DIGGING LOCK HAND LEVER

[CROWD DRUM_SHAFT 98 [SWING AND PROPEL JAW CLUTCH LEVER
MAN ENGINE CLUTCH MAND LEVER
AR DAUM CLUTCH _ HAND LEVER

®
GENERAL ARRANGEMENT OF 22RB DIESEL SHOVEL MACHINERY (PLAN VIEW)
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OPERATING

ALWAYS PUT SAFETY FIRST

Fig.

PAGE 2. SECTION 5.

1. The operator's position. Take an easy and relaxed position, but keep alert.
Remember that you bave 66 borse-power and more than 20 tons weight under
your control.
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OPERATING

TO THE NEW OPERATOR

How to operate an excavator efficiently must be leamed in much the same way as
any skilled trade. No one is a ‘born’ operator. Regardless of previous experience,
the new operator must use care to operate the machine safely so as not to endanger men
or equipment.

At first glance the large number of operating levers may give the impression that
operating the machine might be complicated, but most of the levers control some auxiliary
function of the machine such as steering, swing lock, etc.,and are not used in the regular
operating cycle. The three tall levers and the two pedals in front of the operator are
the principal controls used in the regular operating cycle, their use will be described in
detail further on in these instructions  The first thing the new operator must do is to
familiarize himself with the purpose of each of these levers.

The best way to learn to drive an excavator is to first go over the levers a few
times with the engine dead, to become familiar with their position and names.

Then try moving the levers, remembering that you probably can’t move the dog-
clutch controls with the shafts stationary.

When you begin to feel acquainted with the arrangement, try starting the engine,
engaging the engine clutch, and stopping the engine.

Next you aure ready to undertake handling the various motions of the machine.
For example, take the hoist (rear-drum clutch and brake) and practice raising and lowering
the dipper or bucket in the air a few times. Do it slowly and experiment with this
motion and the brake until you are sure of yourself. Set the governor control lever at
slow speed while you become familiar with the actual motions.

Then try the crowd or drag (front-drum clutch and brake) and work this combination
until you get the feel of it.

Now, after making sure that the machine has plenty of clearance for swinging,
experiment with the swing controls. Next work with the boom hoist until that is clear
in your mind.

Finally, do a bit of propelling backward and forward (with dipper in the air) and
then add steering, until you know how to move the machine safely.

Take your time, move the levers slowly and easily, and make short slow motions
backwards and forwards until you really know the controls.

When you have had sufficient practice to be sure of the levers, start going through
the motions in proper sequence to dig an imaginary bank. Don’t try to combine the
individual motions, just go through the cycles slowly, checking your ability to put the
dipper where you want it when you want it.

Now move into the bank and try digging dirt. Don’t attempt to load into a truck
yet, just overcast to a spoil pile against the bank. Take your time and be sure not to
swing before retracting the shovel dipper or hoisting it clear of the digging. Increase
engine speed gradually to normal as you become familiar with the cycle.

After a few hours of these preliminary exercises, you should be ready to try real

digging.
TAKE YOUR TIME and put SAFETY FIRST

19-22/5/3/L SECTION 5. PAGE 3.




OPERATING

GENERAL OPERATING HINTS

(FOR SAFETY AND EFFICIENCY)

When taking over the controls from another
operator, adjust the seat to suit your arm and leg
movements. (Refer to Fig. 2). A comfortable
position will result in less fatigue at the end of
the day.

BACK REST

ADJUSTMENT
SEAT ANGLE __
ADJUSTHENT UPPER CLAMPING
BOLT
LOWER CLAMPING -
BOLT
FORE AND AFT

ADJUSTMENT SLOTS

Fig. 2. The Operator’s Seat.

Keep the machine neat and clean. Keep all
walk-ways clear of obstructions and grease patches
etc. This may save you falling over or off the
machine. Remember also to keep cab windows
clean for good visibility.

When servicing the machine, stop the engine
and disengage the main clutch as a precaution

against someone else deciding to operate the
machine.
Ensure that your clutches and brakes are

properly adjusted.

Keep machinery guards
unless servicing the machine.

securely in place

Do not run the engine with the machine on
slopes greater than 1 in 4 in any direction, as this
could lead to engine damage arising from inadequate
lubrication.

Do not operate the machine with a second
person in the operator's compartment.

Do not disengage main engine clutch prior to
or during lowering the load, bucket or boom.

Do not mount or dismount from machine whilst
it is in motion. Always engage the swing brake or
lock before leaving the operator’s seat, propelling
or transporting the machine.

At all times make sure that you are well clear
of overhead wires and if in proximity of power
cables make sure that the current is switched off.

NEVER leave your cab with bucket or load
suspended and held by the brake. The cooling off

of the brake drum may partially release the brake _~

and cause the bucket or load to drop.

OPERATING - GENERAL INSTRUCTIONS

STARTING UP

Before the operator can commence to operate
the machine, he must first start up the power unit,
whether it be a single electric motor or a diesel
engine.

If the source of power is an electric motor
then he should carefully read Section 10 covering
Electrical Equipment.

PAGE 4.. SECTION 5. weese—

More usually it will be a diesel engine
that needs to be started, and the operator should
refer to the engine instruction book, supplied
by the Engine Manufacturer, and which is fur-
nished to users along with this instruction
manual. Read it carefully for full instructions
on the operation and maintenance of the engine
and its auxiliaries.

22/5/4C/R
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"DIESEL ENGINE CLUTCH

ENGINE CONTROLS
(Lever ‘D', Fig. 4).

Lever ‘D’ operates the Diesel Engine Clutch,
used on Diesel machines only. It has no regular
function in machine operation, but must be dis-
engaged when starting the engine. Use it also to
disconnect the machinery in an emergency.

The main engine clutch should not be left
in the disengaged position with the engine running
for long periods, and should be engaged as soon
as the engine is started. Running the engine
for long periods with the clutch disengaged will
put excessive load on the crankshaft thrust
bearing in the engine, which may result in
damage to the bearing, or to clutch parts. If
it is desired to stop the main machinery for
more than three or four minutes, the engine also

should be stopped.

To engage engine clutch, push Lever ‘D’

forward.

To disengage engine clutch, pull Lever ‘D’
back.

GOVERNOR CONTROL AND ENGINE STOPPING
(Fig. 4).

The standard engine for the 22-RB Excavator
is a Ruston type 6YDAN Air Cooled Diesel
Engine, which develops 75 h.p. at 1300 r.p.m.

The engine is controlled from the operator’s
position by the Govemor Control Lever ‘T’ and
Engine Stopping Pull-Button ‘U’ shown in Fig. 4.
The Govemor Control adjusts the governor on
the engine to hold any desired engine speed,
whilst the Engine Stopping Pull-Button is used
only when it is desired to stop the engine.

The governor is set at the factory for
the correct engine speed and no further adjust-

ment should be required. However, it is a
good plan to check the speed occasionally to

OPERATING

If the speed is too high it will be injurious
to the engine. If it is too low the machine will
not operate satisfactorily.

To set the governor at idling speed, push
the governor control lever forward as far
as it will go.

To set the governor at full speed, pull the
govemor control lever back.

To stop the engine, pull Engine Stopping
Pull-Button upwards. This will move the
fuel bar to the no fuel position. Hold in
this position until the engine has stopped.

Whenever possible the engine should be run
‘light’ for a few minutes before stopping.

If the engine has been operated at a low
speed for a lengthy period, it should be moment-
arily speeded up to clear the injector nozzles
before closing down.

In all cases the engine speed should be
reduced to ‘idling’ before stopping.

For adjustment of the Engine Controls
travel limiting stops refer to Page 16, Section 4.

AIR COOLED ENGINE - IMPORTANT NOTE

In order to maintain free air circulation round
the engine the rear doors should be kept open.

This instruction does not apply when experi-
ence with the duty of the machine shows engine
operating temperatures are below normal.

The operator should maintain the engine temp-

' emtures within the band of 212°F (100°C) — 365°F

(185°C) on the gauge which is situated on the panel

KEY TO ACCESSORY CONTROLS AND INSTRUMENT
" REFERENCE NUMBERS ON FIG. 4. (NEXT PAGE)

REF.| DESCRIPTION *

ENGINE COOLING WATER TEMPERATURE GAUGE

STARTER BATTERY CHARGING AMMETER

SECTION 5. PAGES.

g i ioni 1 ENGINE OIL PRESSURE GAUGE
) be sure the governor is functioning propetly. o | WARKING HORN PUSH SUTTON
- If no tachometer is available to take the 3
. speed of the engine direct, a close check 4 | ENGINE GLOW PLUG PUSH BUTTON
. may be made by counting the r.p.m. of the drum : FNXJEER':?RRLLllcc:':;:lNGGsm!rchHH
shaft. 7
i Put a chalk mark on the front drum clutch 8 | ENGINE STARTER BUTTON
—'  spider, and putting the gear in motion, count
the number of revolutions in a minute against
a stopwatch or centre second hand of a wrist
~  watch. The correct front drum speed of the
22-RB is 37.05 r.p.m.
~
22/5/5D/L
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7.

itio

’s Pos

at the Operator

Fig. 4. The Operating Levers
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SUMMARY OF CONTROL LEVERS (SEE

LEVERS CONTROLLING MAIN OPERATING FUNCTIONS

FIG. 4)

MID
LEVER CONTROL PUSH FORW/ ; $
ORWARD POSITION PULL BACK
c Swing and Propel To Swing Left or Propel For To Swing Rignt or Propel Backwards
COMMON TO | Clutches Forward from Drive Chain Neutral towards Drive Chain
ALL FRONT : ;
END F | Hoist Brake To Brake Hoist Drum Spring Released unless Locked
EOUIPMENTS | G | Second Drum Brake To Brake Second Drum Spring Released unless Locked
E | Foot Brake Locks Push down to lock Brake Hard-on| Pu!l up to Release (Normal Position)
A | Hoist - Rear Drum To Hoist Dipper To Release to Lower
SHOVEL B |Crowd - Front Drum To Crowd Out For Neutral To Retract
N | Dipper Trip To Trip Spring Released
A |Hoist - Rear Drum To Hoist Bucket To Release to Lower
DRAGLINE To Release to Swing Bucket
B | Drag - Front Drum To Drag out under Boom Point
A Hoist - Closing To Close and Hoist Loaded
{Front Drum) Bucket To Release to Dump
CLAMSHELL
B Holding - Lowering To Hoist Empty Bucket Hold To Release to Lower Open
(Rear Drum) with Foot Brake to Dump Bucket
Auxiliary Hoist .
A (Rear Drum) To Hoist To Release to Lower
CRANE . .
Main Hoist .
[ (Front Drum) To Hoist To Release to Lower
A [Hoist - Rear Drum To Hoist To Release to Lower
DRAGSHOVELS
B [Drag - Front Drum To Drag To Release to Run Dipper Qut
A |Hoist - Rear Drum To Hoist To Release to Lower
SKIMMER B |Drag - Front Drum To Drag (or Dig) To Release to allow Bucket
to Run to bottom of Boom
A |Pile Handling To Hoist Pile To Release to Lower Pile
{Rear Drum)
PILE DRIVER .
B |Hoist - Hammer To Hoist To Release to Drop
(Front Drum) =
LEVERS CONTROLLING AUXILIARY FUNCTIONS
MID PULL BACK
LEVER CONTROL PUSH FORWARD POSITION
Swing and Propel . Neutral-Both For Swing Positi
K Jaw Clucches For Propel Position Clucches Out or Swing Position
D |Main Engine Clutch To Engage To Release
To Lock against movement ToLock ag- | T pisengage Pawls for
H | Digging Lock either way ainst Backward| movement either way
Motion only :
Boom Hoist To Lower Boom Safety Pawl .
I T B
4 Clutch and Brake Released To Hold Boom © Raise Boom
All the way to | Part way to To Steer Part way to All the way to
L |Steering Clutch turn sharp right{ tumn right Straight turn left turn sharp left
chain to rear | gradually Ahead graduall§’ chain to rear
COMMON TO
i To Lock
ALL FRONT M |Swing Lock To Release o Loc
END p | Boom Hoist Push Down to Lock Pull Up to Release
EOUIPMENTS Safety Pawl
Safety Device against To Release before
Accidental Engagement | Moving Treadle Lever T Saf. Lock
Q| of High Speed Treadle | 'R’ to 'HI' Speed © Engage Safety Loc
‘R’. Position
R High Speed Push Down Rear End to Push Down Front End to
Travel Treadle Engage Disengage
To Select
T | Govemor Control For Idling Speed 1 ediate For Full Govemed Engine Speed
Speeds
U Engine Stopping Life and Hold until Engine Release for Running Position
Lever has Stopped
CRANE $ | Swing Brake Apply Brake Release Brake
22/5/7D/L
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OPERATING

THE FUNGTIONS OF THE GONTROL LEVERS

CONTROL LEVERS (Refer to Fig. 4).

The regular operation of the 22-RB machine
with all equipments except crane is controlled by
three main levers and two foot brakes. Machines
equipped as cranes require two main levers and
one foot brake.

All machines have auxiliary levers for sel-
ective control, which are brought in use when
special action is required, such as propelling,
raising or lowering the boom, etc.

The function of each lever and its direction
of movement etc. are as follows:-

LEVER ‘A’.

This lever is pushed forward to set the clutch
and controls the rear drum. This drum takes the
luffing rope on Skimmers and Dragshovels, also
the hoist rope on Shovels and Draglines. In
regard to Clamshells, the re-arrangement of levers
described in Section 9, under ‘Clamshell Con-
versions’ means that lever ‘A’ sets the forward
drum clutch, which controls the closing drum.

LEVER ‘B’.

This lever is pushed forward to set the clutch
and controls the forward drum.
the drag rope on Draglines and Dragshovels, the
digging rope on Skimmers, the crowd on Positive
Crowd Shovels, and the hoist rope on Cranes. In
regard to Clamshells, the re-arrangement of levers
described in Section 9, under ‘Clamshell Con-
version’ means that lever ‘B’ sets the rear drum
clutch which controls the clamshell holding line.

The linkage of the lever must be altered
when converting from Dragline, Clamshell or Crane,
to Shovel, Straight Boom Dragshovel or Skimmer,
as explained in Section 9.

LEVER ‘C'.

This lever controls the slewing and travelling
clutches no matter what front end equipment is in
use.

With lever ‘K’ in the rear notch of its quadrant
pull lever ‘C’ to swing to the right and push to
swing to the left.

With lever ‘K’ 1n the forward notch of its quad-

This drum takes

rant and the track driving chains to the rear, push
lever ‘C’ to propel forward and pull to propel back-
wards.

LEVER ‘D’.

This lever operates the main engine clutch
and moves forward to engage. The main engine
clutch should not be left in the disengaged position
with the engine running for long periods. If it is
desired to stop the machinery for more than three
or four minutes, the engine should also be stopped.

FOOT BRAKE LOCK RODS ‘E’.

These controls operate the locking devices
for Foot Brake Pedals ‘F’ and ‘G’. When either
brake pedal is depressed to the limit of its travel,
and the appropriate Lock Rod is pushed down, the
brake will be locked ‘Hard On’. To release, apply
foot pressure to the brake pedal, pull the Lock Rod
upward and allow the brake pedal to return to its
normal ‘OFF’ position.

RIGHT-FOOT BRAKE PEDAL ‘F’.

This pedal normally operates the brake on the
rear drum, but for Clamshell operation the linkage
is changed over to ensure that the hoist brake on
the front drum is controlled by the operator’s right
foot. (See Section 9 — Conversions).

LEFT-FOOT BRAKE PEDAL ‘G™

This pedal normally operates the brake on the

front drum, but the linkage of the two foot pedals”

is changed over for Clamshell operation. (See

‘Pedal F’, above).

LEVER ‘H’.

This lever operates the digging lock, which
is comprised of two pawls engaging with lugs on
one of the steering clutches.

THE THREE POSITIONS OF LEVER
‘H’ ARE SHOWN ON FIG. 6 BUT IT
IS IMPORTANT TO NOTE THAT IN
ADDITION TO THE INSTRUCTIONS
GIVEN ON FIG. 6, LEVER ‘H’ SHOULD
BE SECURELY LOCKED IN ITS QUAD-
RANT BEFORE ENGAGING THE PRO-
PELLING JAW CLUTCH.
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