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This invention relates to cranes, derricks, 
shear-legs and other lifting devices adapted 
to operate at different radii by varying the 
alagle of inclination of the jib or the like. 
The object of the invention is to provide 

improved means of the kind adapted to pre 
vent or avoid overloading. 

In the case of luffing cranes, derricks, 
shear-legs and the like lifting devices, while 
at certain inclinations of the jib or its equiva 
lent the forces acting to overturn the device, 
due to the weight of the load and the angle 
of inclination of the jib, are chiefly to be 
taken into consideration from the point of 
view of safety, at other angles of inclination 
of the jib or its equivalent, other factors 
assume importance or increase in importance, 
for instance, when the jib approaches the 
vertical, the compression stresses in the jib 
and the forces acting upon other parts of the 
mechanism, for instance, the strength of 
the rope or chain and the gearing become in 
creasingly important factor. 
The invention consists, broadly, in provid 

ing in such lifting devices means adapted to 
prevent or avoid overloading actuated not 
only by the dead weight of the load but also 
in accordance with such factors as the forces 
tending to crush the jib and to cause failure 
vi' destruction of other elements of the lift 
ing device. 
Thus, in accordance with the invention, the 

leans adapted to prevent or avoid overload 
ing may comprise a member, operating as an 

5 indicator or optionally, alternately or in ad 
dition to prevent, defer or interrupt the op 
eration of the lifting device, adapted to be 
moved under the action of the dead weight 
of the load and in accordance with variations 
in the inclination of the jib or the like. 
Conveniently, a member influenced by the 

load is arranged to co-operate with an abut 
ment member so formed or arranged as to 
impart to a moving element of the safety 
means motion in proportion to the sum of 
the factors due to the weight of the load 
and to variations in the angle of inclination 
of the jib. 
Where, in accordance with the invention, 

the pulley over which the burden rope passes 

is mounted upon an eccentric sleeve or equiv 
alent eccentric member at the head of the 
crane, the eccentric member may be con 
nected by an arm to a rod furnished with an 
abutment between which and a second abut 
naent a spring is arranged, the second abut 
ment being connected, in turn, by a rod or 
the like with means adapted to co-operate 
with a cam at the lower end of the jib in such 
manner that in varying the angle of inclina 
tion of the jib the position of the second 
mentioned abutment is varied in order to 
modify the operation of the indicator or 
equivalent element of the safety device. 

Optionally, with such an arrangement in 
order to facilitate securing the safety means 
in position on the jib of a luffing crane after 
dismantling, the pointel' or index or equiva 
lent element of the safety device is pivotally 
connected to a casing adapted to be secured 
to the jib, a scale being provided on the cas 
ing to co-operate with the index or pointer 
and an operative connection between the 
pointer and the eccentric sleeve or the like is 
permanently associated with the casing and is 
connected at one end with a bell crank lever 
mounted in the casing and associated with a 
spring, one end of the bell crank lever being 
arranged to co-operate with a can member 
also associated with the casing and provided 
with means whereby it may be connected with 
a fixed portion of the base of the crane, the 
call optionally being provided also with a 
pointer co-operating with a second scale on 
the casing whereby in mounting the device on 
the jib the said pointer may be brought into 
a predetermined position on the scale. 
With derricks in accordance with the in 

vention, one end of the rope whereby the 
angle of inclination of the jib may be varied 
may be connected with indicating means or 
the like associated with a cam or stops where 
by as the result of varying the angle of in 
clination of the jib other factors applicable 
to the mechanism or structure of the device 
will be caused to influence the readings of the 
indicating means. 
With such a construction one end of the 

rope supporting the end of the jib may be con 
nected with a member pivotally mounted and 
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associated with means adapted to balance the 
forces tending to move the member about its 
pivot, means being provided whereby in con 
sequence of the increase in the angle of in 
('lination of the jib the forces tending to move 
the member about its pivot will be increased. 
Thus, in accordance with this phase of the 

invention, one end of the rope supporting 
the end of the jib may be connected by a plu 
'ality of links with one end of a lever pivot 
ally hounted and associated with a suitable 
balancing means and with the links one or 
more stops are arranged to co-operate to cause 
the lever to be subjected to an increased force 
tending to move it about its pivot in conse 
quence of increase in the angle of inclination 
of the jib and thereby introduce into the read 
ings given by the indicator other factors ap 
plicable to the mechanism or structure of the 
derrick or the like. 
The invention will be described further in 

detail with reference to the accompanying 
drawings in which certain constructions in 
accordance with the invention are illustrated 
by way of example and in which:- 

Figure 1 is a side elevation of a jib crane 
furnished with one form of indicator in ac 
coidance with the invention. 

Figure 2 is a fragmentary view of a second 
construction. 
Figure 3 illustrates a third construction. 
Figure 4 illustrates a fourth construction. 
Figure 5 is a fragmentary view of a fifth 

construction. - - 

Figure 6 is a fragmentary view of a sixth 
construction. 

Figure is a fragmentary view of a seventh 
construction. 

Figures 8 and 9 illustrate respectively in 
plan view and side elevation a modification of 
the type of construction illustrated in Fig 
ure 7. - 

In the drawings 1 indicates the jib of a 
ci'ane and 2 in the Figures 1, 3, 4 and 5 indi 
cates the cab to which the jib is secured. 

in the constructions illustrated in Figures 
1, 3 and 4,3 is the chain pulley at the head of 
the jib over which the chain 4 passes, and the 
pulley is mounted upon an eccentric sleeve 5 
which in turn is mounted upon a spindle 6 rig 
idly secured to the jib head. The eccentric 
sleeve, in the case of the constructions illus 
trated in Figures 1,3 and 4. is provided with 
an al'm 7, connected by means of the rod 8 
With means for constraining the sleeve to oc 
cupy a position such that regarded in eleva 
tion it stands with the longer axis of eccen tricity nearly approaching the horizontal. 
In the construction illustrated in Figure 

J, the rod 8 pivoted to the arm 7 is connected 
with the arm 9 mounted upon a pivot 10 on 
the jib and provided with a pointer 11 co 
operating with the scale 12, the pointer by 
means of the rod 13 being associated with a 
spring 14 which is arranged to bear upon one 
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end of the arm 5 of a bell cranklever mount 
ed upon the pivot 16 secured to the jib, the 
other arm it of the bell crank lever being 
provided at its extremity with a roller 1S co 
operating with the cam member 19 located at 
the base of the crane. 

In this construction variations in the angle 
of the jib will cause the roller 18 to move over 
the face of the calm 19 and thereby corre 
spondingly cause variations in the tension 
of the spring 14 and her:ce variations in the 
magnitude of the couple opposing the forces 
acting on the eccentric sleeve due to tension 
in the burden rope. 

in the construction illustrated in Figure 2, 
the eccentric sleeve is connected by means 
of the rod 20 with one end 21 of a bell crank 
lever pivoted at 22 to a fixed point in the 
jib, the spring 23 on the rod 20 being adapt 
ed to bear against the arm 21 of the bell crank 
lever. To the other arm 24 of the bell crank 
lever is pivoted the roller 25 adapted to bear 
against the face of the cam member 26 to 
which is connected by means of the arm 27 
a pointer 28 adapted to cooperate with the 
Scale 29, the said pointer being connected by 
jeans of the rod 30 to a fixed portion of the 
cab. - 

In the construction illustrated in Figure 3, 
the rod 8 forms a connection between the ec 
centric sleeve and the crank 31 by means of 
the pin 32 on the rod engaging within a slot 
formed in the arm 33 of the crank, the other 
arin 34 of which constitutes an index co-op 
erating with the scale 35. At the lower ex 
tremity of the rod 8 is located a spring 36 
adapted to bear against the end 37 of a bell 
crank lever mounted on a fixed pivot 38 in 
the casing, the other end 39 of the bell crank 
lever co-operating with a cam 40 adapted, 
by means of the rod 41 connecting it with 
the cab or base of the crane, to be moved in 
varying the inclination of the jib. With the 
cam is associated a second index or pointer 
42 adapted to co-operate with the scale 43. 
The cam is suitably formed to modify the 
innotion of the index in order to compensate 
foi' factors, such as the crushing strength of 
the jib, the strength of the gearing and the 
like, all of which factor's are normally taken 
into consideration by the crane makers in de 
termining the safe load of the lifting device 
when operated at different radii and may be 
referred to as actors determined by the “Imakers’ law.’ 

in the construction illustrated in Figure 4, 
the alm 7 of the eccentric sleeve is connected 
to a flexible member 44 passing round a pull 
ley 45 mounted upon the cab, the said flex 
ible member being connected at 46 with the 
steelyard 47 upon which is slidably mounted 
a weight member 48 having a pin 49 project 
ing through a slot 50 formed in the lever 51. 
The lever 51 is pivoted at 52 to the frame 
member 53 secured to the cab and is pro 
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vided at its lower extremity with a roller 54 
adapted to engage the face of the cam mem 
her 55 pivoted at 56 to the jib, and having at 
its lower extremity 5, a pivotal connection 
with the rod 5S which rod is pivoted at 59 to 
a fixed portion of the cab, the pointer 60 be 
ing adapted to co-operate with a scale 61. 

in the construction illustrated in Figure 5, 
the jib is mounted on a sleeve 62 so as to be 
freely rotated about the same on a ball or 
roller bearing (33 and the sieeve 62 is eccen 
trically mounted on the pin 64 to which is 
secured the double arm lever 65, one arm of 
which forms a pointer co-operating with the 
scale 66, while the other arm bears upon one 
end of the spring 67, the other end of which 
bears upon a washer 68 contacted with the 
nut 69 secured on the eye bolt 70 pivoted 
al) out the pin 71. 

In the construction illustrated in Figures 6 
and 72 represents the rope supporting the 
end of a derrick one end of which rope is con 
nected by links 3, 74 to the dollable armed 
lever 75 pivoted at 76 to the meinber which 
in turn is rigidly mounted upon the pin 78 on 
the derrick mast 79. 

In the construction illustrated in Figure 
6, the lever 75 is connected by the rod 80 
with the pointer 81 cooperating with the 
scale 82 in such manner as to move the same 
in opposition to the spring 83 arranged be 
tween the shoulder 84 and the fixed abut 
ment 85. 
In the construction illustrated in Figure 

7, one arm of the lever 75 is adjustably con 
nected through the eyebolt 86 with the re 
atively flexible diaphragin 87, forming a 
wall of the chamber 88 and is filled with oil 
or some suitable fluid so that the effective 
joad on the derrick will vary the fluid pres 
sure within the device which by way of the 
tube 89 is in communication with the maholm 
eter of pressure gauge 90 calibrated to in 
clicate the effective load upon the derrick or 
the sum of the factors to be taken into ac 
count in determining the safe load. In both 
of these constructions the rope for raising Ol' 
lowering the derrick passes over the pulley 
91 secured to be derrick mast 79 and, as 
shown in Figure 6, the rope is arranged to 
be wound on to or unwound from a drilli). 
92 for the purpose of raising or lowering the 
derrick. 

In the constructions illustrated in Figures 
6 and 7 when the derrick is raised leyond a 
certain limit the link 74 will be caused to 
bear against the pivot 76 with the l'esult that 
the lever 75 will be subjected to an addi 
tional force tending to move it about the 
pivot 76 or alternatively about a step and 
thereby willi introduce into the readings giv 
en by the indicator other factor's appli 
cable to the mechanism or structure of the 
device derived from the experience of crane 
in anufacturers who find that the variation 

of safe load in relation to the radius of lift 
does not vary according to a simple law. 
For instance, with a given derrick it has 
been found that the safe load at a radius of 
30 feet is one ton whereas at 26 feet it is 
two tons and at 22 feet, three tons and with 
radii less than 22 feet the load should in 
no case exceed three tons. 
in the construction illustrated in Figures 

8 and 9 one end of a rope supporting the 
end of the derrick is connected through the 
rehaber 93 pivotally connected at 94 with the 
link 95, to one arm 96 of a bell crank ever 
pivoted at 97, the arm 98 of the bell crank 
lever being pivotally connected at 99 to a 
coilar 100 secured to the casing 101 of a 
spi'ing 102. The spiring casing is connected 
at 103 with the relatively flexible diaphragm 
i{}i forming a wall for the chamber 105 piv 
Ctally supported in position by means of the 
sipporting members 106. As in the case of 
the construction illustrated in Figure 7, the 
chamber is filled with oil or some other suit 
able filic and is connected by way of the 
tube 107 with the manometer or pressure 
auge 108 serving to indicate the combined 
forces acting on the diaphragm. 

claim : - 
1. A lifting device having a lufting jib and 

meals adapted to ensure that the limits of 
safety shall not be exceeded, said means conn 
prising a member subjected to the action of 
the load, balancing means adapted to oppose 
the action of the load on the said member, 
a member the position of which is varied by 
variations in the angle of inclination of the 
jib, and an abutment member adapted to co 
Operate there with in such manner that by 
varying the angie of inclination of the jib the 
balancing heans is influenced to modify the 
operation thereof in accordance with factors 
depending upon the crushing strength of the 
jil and the resistance to failure or destruc 
tion of other elements of the lifting device. 

2. A lifting 
adapted to ensure that the limits of 

Safety shall not be exceeded comprising a 
tilley mounting located at the head of th: 

jib and ai'ranged to rotate about a given axis, 
a julley rotatably associated with the saiti 
pulley mounting and adapted to rotate about 
a second axis parallel with the first-men 
tioned axis, means adapted to balance the 
forces tending to rotate the said pulley 
mounting about its axis due to the action of 
the load being raised, and an abutment mem 
ber associated with the said pulley mount 
ing adapted as a rest it of varying the angle 
of inclination of the jib to influence the ac 
tion of the balancing mea is aid to modify 
the operation thereof in accordance with fac to's depending upon the crushing strength 
of the jib and the resistance to failure or 
destruction of other elements of the lifting 
device. 

le:S 

{ing device having a luffing jib and 
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3. A lifting device having a luffing jib and 
means adapted to ensure that the limits of 
safety shall not be exceeded, said lineans coln 
prising a member movably secured to the de 
vice, a flexible member supporting one end of 
the jib connected with said member and 
adapted to move the same under the action 
of the load being raised and an abutment. 
member adapted in consequence of an in 
:rease in the angle of inclination of the jib 
with respect to the horizontal to modify the 
forces tending to move the said member in 
order to introduce into the operation of the 
same factor's depending upon the crushing 
strength of the jib and the resistance to fail 
ure or destruction of other elements of the lifting device. 

4. A lifting device having a luffing jib and 
means adapted to ensure that the limits of 
Safety shall not be exceeded, said lineans crim 
prising a member movably secured to the 
device, a flexible member supporting one end 
of the jib connected with said member, and 
adapted to move the same under the action of 
the load being raised, means adapted to op 
pose the forces tending to move the said 
member due to the action of the load being 
raised, indicating means adapted to be ac 
tuated by the said member and an abutment 
member adapted in consequence of an in 
crease in the angle of inclination of the jib 
with respect to the horizontal to modify the 
forces tending to move the said member in 
order to introduce into the operation of the 

5 indicating means factor's depending upon the 
crushing strength of the jib and the resist 
ance to failure or destruction of other ele 
ments of the lifting device. 

5. A lifting device having a luffing jib and 
means adapted to ensure that the limits of 
safety shall not be exceeded, said meanscom 
prising a flexible member connected with and 
supporting one end of the jib, a lever mount 
ed on a pivot secured to the device, a system 
(of links interconnecting one arm of the said 
lever with the flexible member, means adapt 
ed to balance the forces tending to move the 
said lever about its pivot due to the action of 
the load being raised, and stops associated 
with the said system of links adapted to co 
operate with the said lever and to subject the 
same to an increased force tending to move it 
about its pivot in consequence of an increase 
in the angle of inclination of the jib with 
"espect to the horizontal and thereby to in 
troduce into the operation of the same factors 
depending upon the crushing strength of the 
jib and the resistance to failure or destruc 
tion of other elements of the lifting device. 

{3. A lifting device having a luffing jib and 
leans adapted to ensure that the limits of 
safety shall not be exceeded said means con 
prising a flexible member connected with and 
supporting one end of the jib, a lever mount 
ed on a pivot secured to the device, means 
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adapted to balance the forces tending to move 
the said lever about its pivot due to the ac 
tion of the load being raised, indicating 
means adapted to be actuated by the said 
lever, a system of links interconnecting one 
arm of the said lever with the said flexible 
member adapted to co-operate with the said 
pivot and to subject the lever to an increased 
force tending to move it about its pivot in 
coursequence of an increase in the angle of in 
clination of the jib with respect to the hori 
ZOital and thereby to introduce into the read 
ings of the indicating means factors depend 
ing upon the crushing strength of the jib and 
the resistance to failure or destruction of 
other elements of the lifting device. 

7. A lifting device having a luffing jib and 
means adapted to ensure that the limits of 
safety shall not be exceeded, said means coin 
prising a lever mounted on a pivot secured to 
the device, a flexible member connected with 
and supporting one end of the jib adapted 
to move the said lever about its pivot under 
the action of the load being raised, a link 
member pivotally connected at one end with 
Oile arm of the said lever and at the other 
end with a pointer, a spring associated with 
the pointer adapted to oppose motion of the 
same consequent upon movement of the said 
lever, a scale co-operating with the said point 
er, a system of links interconnecting the lever 
with the said flexible member adapted to co 
Operate with the said pivot and to subject 
the lever to an increased force tending to 
move it about the pivot in consequence of 
an increase in the angle of inclination of the 
jib with respect to the horizontal and there 
by to introduce into the readings of the 
Scale factors depending upon the crushing 
strength of the jib and the resistance to 
failure or destruction of other elements of 
the lifting device. r 

8. A lifting device having a luffing jib and 
means adapted to ensure that the limits of 
safety shall not be exceeded, said means con 
prising a lever mounted on a pivot secured to 
the device, a flexible member connected with 
and supporting one end of the jib adapted 
under the action of the load being raised to 
move the said lever about its pivot, a spring 
adapted to bear at one end against a fixed 
portion of the device, a casing located on the 
said Spring and adapted to bear against the 
Other end of the same, a pivotal connection 
between the said casing and the other arm of 
the said lever, a flexible diaphragm contain 
ing fluid rigidly connected at its periphery 
with a fixed portion of the device, a pivotal 
connection between one wall of the said flex 
ible diaphragm and the spring casing, a 
mailometer connected with the said flexible 
diaphragm, a system of links interconnecting 
One arm of the said lever with the said flexible 
lie label' adapted to cooperate with the said 
pivot and to subject the lever to an increased 
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force tending to move it about its pivot in 
consequence of an increase in the angle of 
inclination of the jib with respect to the hori 
Zontal and thereby to introduce into the 
readings of the manometer factors depend 
ing upon the crushing strength of the jib and 
the resistance to failure or destruction of 
Other elements of the lifting device. 
9. Means adapted to ensure that the limits of 

safety of a lifting device having a luffing jib 
shall not be exceeded said means comprising a 
member adapted to be subjected to the action 
of the load, balancing means adapted to oppose 
the action of the load on the said member, a 
member the position of which is adapted to 
be varied by variations in the angle of inclina 
tion of the jib and an abutment member 
adapted to co-operate there with in such man 
lier that by varying the angle of inclination 
of the jib the balancing means may be in 
fluenced to modify the operation thereof in 
accordance with factors depending upon the 
crushing strength of the jib and the resist 
ance to failure or destruction of other ele 
lments of the lifting device. 

10. Means adapted to ensure that the limits 
of safety of a lifting device having a luffing 
jib shall not be exceeded said means con 
prising a pulley mounting adapted to be lo 
cated at the head of the jib and arranged to 
rotate about a given axis, a pulley rotatably 
associated with the said pulley mounting and 
adapted to rotate about a second axis paral 
lel with the first-mentioned axis, means 
adapted to balance the forces tending to ro 
tate the said pulley mounting about its axis 
and an abutment member associated with the 
said pulley mounting adapted as a result of 
varying the angle of inclination of the jib 
to influence the action of the balancing means 
and to modify the operation thereof in ac 
cordance with factors depending upon the 
Ci'iishing strength of the jib and the resist 
a lice to failure or destruction of other ele 
lments of the lifting device. 

11. Means adapted to ensure that the lim 
its of safety of a lifting device having a luf 
fing jib shall not be exceeded comprising a 
linenbel adapted to be movably secured to 
the device, a flexible member adapted to sup 
port one end of the jib connected with said 
member aid adapted to move the same under 
the action of the load being raised, and an 
abutinent member adapted in consequence of 
in increase in the angle of inclination of the 
jib with respect to the horizontal, to modify 
the forces tending to move the said member 
in order to introduce into the operation of 
the same factors depending upon the crush 
iing strength of the jib and the resistance to 
failure or destruction of other elements of 
the lifting device. 

12. Means adapted to ensure that the limits 
of safety of a lifting device having a luffing 
jib shall not be exceeded comprising a mem 

member adapted to co-operate with the S 
force tending to move it about 

5 

ber adapted to be movably secured to the de 
vice, a flexible member adapted to support 
One end of the jib connected with said mem 
ber, and adapted to move the same under the 
action of the load being raised, means adapt 
ed to oppose the forces tending to love the 
said member due to the action of t e ii)ad 
being raised indicating means adapted to be 

- 

actuated by the said meinber and an abutment 
member adapted in consequence of ail in 
crease in the angle of inclination of the jib 
with respect to the horizontal to modify the 
fol'ces tending to move the said member in 
order to introduce into the operation of the 
indicating means factor's depending upon 
the crushing strength of the jib and the re 
sistance to failure or destruction of other 
elements of the lifting device. 

13. Means adapted to ensure that the limits 
of safety of a lifting device having a luffing 
jib shall not be exceeded comprising a flex 
ible member adapted to be connected with 
and to support one end of the jib, a lever 
Innounted on a pivot adapted to be secured to 
the device, a system of links interconnecting 
one arm of the said lever with the flexible 
member, means adapted to balance the 
forces tending to move the said lever about 
its pivot due to the action of the load being 
raised, and stops associated with the said 
system of links adapted to co-operate with 
the said lever and to subject the same to an 
increased force tending to move it about its 
pivot in consequence of an increase in the 
angle of inclination of the jib with respect 
to the horizontal and thereby to introduce 
into the operation of the same factors de 
pending upon the crushing strength of the 
jib and the resistance to failure or destruction 
of other elements of the lifting device. 14. Means adapted to ensure that the limits 
of safety of a lifting device having a lufting 
jib shall not be exceeded comprising a flexible 
member adapted to be connected with and to 
support one end of the jib, a lever mounted 
on a pivot adapted to be secured to the device, 
means adapted to balance the forces tending ev 

to move the said lever about its pivot due to 
the action of the load being raised, indicat 
ing uneas adapted to be actuated by the said 
leye', a system of links interconnecting one 
a 'll of the said eye" with the said flexi) 

pivot and to subject the lever to an increased its pivot il 
consequence of an increase in the angle of ii 
ciination of the jib with respect to the hori 
zontal and thereby to introduce into the 
readings of the indicating means factors de 
pending upon the crushing strength of the 
ii) and the resistance to failure or destruction 
of other elements of the lifting device. 

15. Means adapted to ensure that the limits 
of safety of a lifting device having a luffing 
jib shall not be exceeded comprising a lever 
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mounted on a pivot secured to the device, a 
flexible member adapted to be connected 
with and to support one end of the jib, adapt 
ed to move the said lever about its pivot under 

is the action of the load being raised, a link 
member pivotally connected at one end with 
one arm of the said lever and at the other end 
with a pointer, a spring associated with the 
pointer adapted to oppose motion of the 

10 same consequent upon movement of the said 
lever, a scale co-operating with the said 
pointer, a system of links interconnecting the 
other arm of the lever with the said flexible 
member adapted to co-operate with the said 

15 pivot and to subject the lever to an increased 
force tending to move it about its pivot in 
consequence of an increase in the angle of 
inclination of the jib with respect to the hori 
Zontal, and thereby to introduce into the 

20 readings of the scale factors depending upon 
the crushing strength of the jib and the re 
sistance to failure or destruction of other 
elements of the lifting device. 

16. Means adapted to ensure that the limits 
of safety of a lifting device having a lu?ting 
jib shall not be exceeded comprising a lever 
mounted on a pivot adapted to be secured to 
the device, a flexible member adapted to be 
connected with and to Support one end of 

30 the jib adapted under the action of the load 
being raised to move the said lever about its 
pivot, a spring adapted to bear at One end 
against a fixed portion of the device, a casing 
located on the said spring, and adapted to 

35 bear against the other end of the same, a 
pivotal connection between the said casing 
and the other arm of the said lever, a flexible 
diaphragm containing fluid rigidly connected 
at its periphery with a fixed portion of the 

49 device, a pivotal connection between one wall 
of the said flexible diaphragm and the spring 
casing, a manometer connected with the said 
flexible diaphragm, a system of links inter 
connecting one arm of the said lever with 

5 the said flexible member adapted to co-oper 
ate with the said pivot and to subject the 
lever to an increased force tending to move it 
about its pivot in consequence of an increase 
in the angle of inclination of the jib with 
respect to the horizontal and thereby to in 
troduce into the readings of the manometer 
factors depending upon the crushing strength 
of the jib and the resistance to failure or de 
struction of other elements of the lifting de 
WCO. 

In testimony whereof I have signed my 
name to this specification. 

ARCHIBALD FRAZER NASH. 
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