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ABSTRACT: The invention consistin providing on the jib of a 
mechanical earthworking vehicle pivoted bar means for pro 
tecting the ram for operating the jib, or a ram operating an im 
plement such as a bucket or scoop mounted on the jib, the 
pivoted bar means being so arranged that said ram is located 
between said bar means and the jib. 
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PROTECTON DEWICE FOR A CONTROL RAR? 

The present invention relates to a mechanical earthworking 
machine, such as a mechanical excavator, of the kind compris 
ing a jib articulated to the turret of said machine and having 
articulated thereto an earthworking implement, such as a 
mechanical shovel, bucket or scoop, and power operated rams 
for operating saidjib and said implement. 

During the operation of earthworking machines of this kind 
there is a danger of the rams, and particularly the ram which 
operates the implement, coming into contact with rocks or 
other extraneous objects, especially when operating on 
uneven ground, and thus becoming damaged. 
The object of the present invention is to provide means for 

protecting the rams of earthworking machine against such 
damage and with this object in view a mechanical earthwork 
ing machine is provided with means for protecting the operat 
ingrams, said means comprising a pair of bars pivotally con 
nected together end to end and pivotally connected at their 
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other ends respectively to members to which the two parts of 20 
the ram are connected, the arrangement being such that said 
ram is located between saidjib and said pair of bars. 
According to another aspect of the invention the ram pro 

tecting means comprises a pair of bars pivotally connected 
together end to end and pivotally connected at their opposite 
ends respectively to saidjib and to a lever which is articulated 
to saidjib and which effect pivotal movement of said imple 
ment under the action of said ran, said pair of bars, lever and 
jib together defining a polygon within which said ram is 
located. 

In order that the invention may be more clearly understood 
one particular embodiment thereof will now be described, by 
way of an example, with reference to the accompanying 
drawings in which: 

FIG. is a side elevation of a mechanical earthworking 
machine provided with ram protecting means according to the 
invention, the ram being shown in its extended position; and 
FIG. 2 is a similar view of the jib of the machine showing the 

ramin its retracted position. 
Referring to these drawings the earthworking machine 1, in 

the form of a mechanical excavator, comprises a jib consisting 
of two arms 2 and 3 articulated to each other at 4. Arm 2 is ar 
ticulated to the turret 6 of the machine and is operated by a 
first power operated ram 5, arranged between the turret 6 and 
the arm 2, and a second power operated ram 7 arranged 
between the two arms 2 and 3 of the jib. 

Pivotally mounted at 9 on the outer free end of arm 3 is an 
earthworking implement in the form of a bucket 8. The imple 
ment is operated by a power operated ram 12, 13 through a 
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lever 10 one end of which is pivotally connected with arm 3 of 50 
the jib and the other end is connected with the bucket 8 
through a link 10 a. The piston rod 12 of the ram is pivotally 
connected to lever 10 at its outer end at a point inter 
mediate the ends of said lever and the cylinder 13 of the ram is 
pivotally connected at 17 to the arm3 of the jib. 

In accordance with the invention the ram 12,3 is protected 
by means 14 comprising a pair of bars 14a and 14b pivotally 
connected together end to end at 15 and pivotally connected 
at 11 and 16 by their other ends to the lever 10 and the arm 3 
of the jib respectively. Thus the ram 12,13 is located between 
the jib arm 3 and the pair of protecting bars 14a, 14b within a 
polygon defined by said pair of arms, the lever 10 and jib arm 
3 and is thereby protected by said pair of bars 14a, 14b against 
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2 
impact with obstacles or extraneous objects beneath ram 
12,13 when the jib 2.3 is lowered. 
As can be seen from the drawings the bar 14a is pivotally 

connected to lever 10 about the same axis it as the piston rod 
12 of the ram is connected to said lever and the bar 14h is 
pivoted to a bracket integral with the arm 3 of the jib about an 
axis 6 which is parallel and closely adjacent to the axis 17 
about which the cylinder 13 of the ram is pivoted to said jib 
arm 3. 
The dimensions and arrangement of the protecting bars 14a 

and 14b are such that firstly the space between said pair of 
bars and the jib arm 3 is as small as possible whilst enabling 
operation of the ram between the two limits of its stroke 
without said ram fouling said pair of bars and secondly the end 
18 of the bar 14b serves the additional purpose of forming an 
abutment or stop for the bucket 8 to limit the pivotal move 
ment of said bucket when the ram 12,13 is fully retracted as il 
lustrated in FIG. 2. In the embodiment shown in FIG. 2 the 
base 8a of the bucket 8 abuts the end 8 of bar 14b but it is to 
be understood that the arrangement of bars 14a and 14b could 
be modified so that the end of bar 4a forms the abutment or 
stop against which the base 8a of the bucket abuts. 

It must also be understood that the invention is not limited 
to the other details of construction illustrated in the drawing 
but various modification can be made without departing from 
the scope of the invention as defined in the appended claims. 
For example the invention is not limited to the provision of 
means for protecting ram 12,13 but similar ram protecting 
means may be provided for protecting ram 7 also. Further 
more the invention can be applied to machines in which the jib 
and bucket operating rams are located in positions other than 
those illustrated in the accompanying drawings. 

claim: 
1. Means for protecting a control ram having a rod and 

cylinder respectively pivotally connected to first and second 
articulated members comprising part of a jib of a mechanical 
earthworking machine for controlling the operation of said jib 
or an earthworking implement articulated to said jib, said 
means comprising a pair of bars pivotally connected together 
end to end and pivotally connected at their other ends respec 
tively to said first and second articulated members to which 
said rod and cylinder of the ram are connected, the arrange 
ment being such that said ram is located between said jib and 
said pair of bars. 

2. Means for protecting a ram for controlling the operation 
of an earthworking implement articulated to the jib of a 
mechanical earthworking machine, wherein said means com 
prise a pair of bars pivotally connected together end to end 
and pivotally connected at their opposite ends respectively to 
saidjib and to a lever which is articulated to saidjib and which 
effect pivotal movement of said implement under the action of 
said ram, said pair of bars, lever and jib together defining a 
polygon within which said ram is located. 

3. Means according to claim 2 wherein the dimensions and 
arrangement of said pair of bars are such that one of said bars 
forms a stop or abutment for said earthworking implement 
when the ram operating said implement is in its fully retracted 
position. 

4. Means according to claim 3, wherein said stop or abut 
ment is formed by the end of one of said pair of bars against 
which end the base of the implement abuts when the ram is in 
its fully retracted position. 


