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This invention relates to cranes and in par 
ticular to caterpillar tractor cranes in which is 
provided a folding gantry and an adjustable counterweight. 
An object of the invention is to provide, in a 

Crane of the character referred to, a folding 
gantry over which the boom cables pass instead 
of being secured thereto as in present day con 
struction. 
A further object of the invention is to provide 

a counterweight which is automatically operable 
to compensate for the weight lifted by the boom 
of the crane. 

In boom type cranes of present day construc 
tion, where the crane is mounted for movement 
from place to place as Work progresses, it is nec 

... essary to dismantle the crane in order that it 
will pass under tunnels, wires and other ob 
structions and the dismantling requires the tak 
ing down of a solid rig on top the crane to which 
the boom cables are attached. This type of rig 
Or Solid gantry prevents the use of the crane 
under low bridges as the crane cannot be taken 
beneath such structures, and also necessitates 
dismantling when the crane is loaded on a 
flat car or truck for shipment. It is an object 
of the prsent invention therefor, to provide a 
gantry which is foldable, can be collapsed with 
a minimum of time and has an important place 
in the operation of the crane. As is well known, 
the sharper the angle between boom and boom 
cable, the greater the power required to manipu 
late the boom, and in solid gantry construction, 
this angle gets sharper as the boom rises and in 
many instances has caused buckling of the boom 
under compression. With my foldable gantry, 
the boon cables are secured to the crane behind 
the gantry and pass thereover, so that the usual 
Working or hinge angle of cable and boom is 
maintained until the boom raises so that the ca 
bles leave the gantry and maintain the angle 
even when the boom is in erect position. This 
affords an advantage in that the boom can be 
used for picking up heavier loads in its vertical 
position without fear of buckling the boom and 
in moving the crane from One location to an 
other the cables do not have to be detached from 
the crane, the gantry being merely folded to 
lower the superstructure sufficiently to get the 
benefit derived in present day cranes by complete dismantling. 

In the caterpillar type of crane, the crane is 
mounted for rotation. On a Center pin and this 
pin takes a great amount of the thrust of the load 
being lifted. A crane must be heavier than the 

load it lifts in order that it will not turn over. I 
have provided an adjustable counterweight 
mounted at the rear of the crane which raises and 
lowers in accordance with the raising or lower 
ing movement of the main boom to relieve the 
strain on the center pin, to increase the capacity 
of the crane by permitting it to lift about one 
third more weight than the crane weighs, to elim 

5 

inate the use of outriggers and to prevent the 
crane from tipping over. 
While I have illustrated a caterpillar type of 

Crane it is to be understood that my improve 
ments are applicable to any type of crane of the 
fixed or mobile type, and the gantry can be em 
ployed without the counterweight although they 
both Operate in unison to make the crane more 
efficient and easier to handle. 
Changes and variations may be made in the 

construction shown and described without de 
parting from the principles of the invention or 
Sacrificing its chief advantages; hence Such in 
vention is not confined to the precise structures 
shown in the drawing, in which: 

Figure 1 is a view in side elevation of a cater 
pillar tractor crane in which are incorporated my 
improvements, one outline position of the crane 
boom and cable being illustrated, 

Figure 2 is a diagrammatic view of a crane as 
shown in Figure 1, in which the gantry has been 
swung down to non-use position and the boom 
cables accordingly lowered to permit the move 
ment of the Crane under low structures, 

Figure 3 is a view similar to Figure 2 in which 
the crane is shown lifting a load and the counter 
weight is automatically positioned to offset the 
effect of the load, 

Figure 4 is a view in perspective showing the 
arrangement of the boom cables and the mount 
ing of the Swinging or folding gantry, 

Figure 5 is a view in diagrammatic perspective 
showing the arrangement of counterweight and 
counterweight boom cables as employed at the 
rear of the crane, 

Figure 6 is a view in side elevation of the swing 
ing gantry, the folded position thereof being 
shown in outline, 

Figure 7 is a view in side elevational section 
as seen on the line 7-7 of Figure 8 showing the 
means for actuating the main boom cables and 
the counterweight cables, and 

Figure 8 is a view in front elevation of the 
mechanism illustrated in Figure 7. 

Referring to the drawing in detail, O indicates 
a cab of a caterpillar tractor crane which is 
mounted for rotation on the centerpin secured 
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2 
or mounted to the tractor member 2 in the well 
known manner, the cab having a frame to 
which the main boom 4 is pivoted for raising 
and lowering movement, said frame also support 
ing the usual counterweight found in all cranes 
for offsetting the load lift, this counterweight 
which will hereafter be referred to as the counter 
balance being indicated by the numeral . The 
boom 4 is raised and lowered by the cable 
which is wound about the drum 7 interiorly of 
the cab, and passing over a sheave in the 
roof of the cab, coacts with cable 9 and pulley 
train 20 in actuating the boom 4. The pulley 
train 20, through the medium of the cables 2 is 
secured as at 22 to the frame f at the rear of 
the roof of the cab to and pass over the rollers 
23 of a swinging gantry 24. 
The gantry 24 consists of the forwardly ex 

tending arms 24A pivotally mounted in the brack 
ets 25 secured to the frame 3 and connected by 
the laterally extending bar 26, to which is also 
pivotally secured, the rearwardly extending legs 
27 which are readily detachable from the brack 
ets 28 on the rear of frame 3 by the pins 29. 
Through this latter means, the gantry can be 
readily folded. When the crane is to be moved, . 
the boom 4 is raised until the cables 2 clear 
the gantry 24. Then the pins 29 are withdrawn 
and the gantry can be Collapsed or folded flat 
onto the roof of the cab as illustrated in Figures 
2 and 6. The boom is then lowered as in Fig 
ure 2 and the crane can be moved under low 
bridges or placed on a flat car or truck for trans 
portation. As set forth the gantry 24 provides a 
support over which the main boom cables 2 pass 
so that a maximum effective working angle of 
boom and boom cable can be maintained. As 
the cable leaves the gantry, the same effective 
angle is maintained whereas in the present day 
type where the cable is secured to the top of a 
fixed gantry the angle of boom and Cable becomes 
sharper, the cable and boom are subjected to 
greater stress and the liability of damage is in 
creased. The effectiveness of the folding gantry 
is illustrated in Figure 1, where the effective 
angle of boom and cable is maintained as the 
cable leaves the gantry as shown in outline. 
In order to increase the load lifting capacity 

of the crane, I have pivotally mounted at the 
rear of the frame 3, a Counterweight boom 30 
which supports a counterweight 3, the weight 
and boom being actuated by the cables 32 and 
33 respectively. The cable 32 is operated by a 
drum 34 known as the CounterWeight drum while 
the cable 33 is operated by counterweight boom 
drum 35. The purpose of this mechanism is to 
automatically increase the equilibrium of the 
crane by enlarging its base area as the load to be 
lifted by the main boom increases. As illustrated 
in Figure 3, the stress on the center pin f is 
greatest as the main boom assumes its horizontal 
position and the greatest liability to overturning 
or tilting of the crane is present at this time when 
the crane is picking up a load L. The counter 
weight, at this time, and its boom are extended a 
maximum amount and as the main boom raises, 
the counterweight boom raises in proportional 
amount to offset the lift strain on the crane and 
particularly on the center pin as lifting and 
swinging of the load takes place. The counter 
weight and its boom therefore, take the strain 
of the pin and by increasing the balance of 
the crane enlarge its weight lifting capacity in 
proportion to the weight of the crane itself. The 
diameters of the boom and counterweight drums 
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are such that the counterweight f is always 
maintained at a constant level, that is, as the 
boom 30 raises the weight 3 swings toward the 
crane on a horizontal line and outwardly there 
from in horizontal line as the boom lowers. This 
combined action of the counterweight 8 and 
boom 30 takes place automatically and simulta 
neously with the operation of the...main boom 4, 
through the medium of mechanism to be de 
scribed. 
The drums 4 and 5 are mounted for free ro 

tation on the counterweight shaft 36 to which is 
secured the worm-wheel 37 for operating said 
shaft 36. The rotation of the shaft 36 is trans 
ferred to the drums 34 and 35 by the clutches 3 
and 39 respectively, which may be adjusted by the 
clutch levers 40, the clutches being splined to the 
shaft 36. During ordinary operation of the crane 
the clutches are in engagement with the drums 34 
and 35, but in order to provide for relative ad 
justment of the weight 3 and boom 30, the re 
Spective drums are provided with ratchet wheels 
4 and dogs 42 which can hold the drums station 
ary Or permit the adjustment thereof when the 
clutches are free. The dogs are held out of con 
tact with the ratchet wheels by pins 43, or other 
suitable means. The drums operate so that the 
counterweight boom cable 33 is reeled in as the 
counterweight cable 32 is payed out. As the 
boom raises, the cable 32 must keep the weight at 
the same level. 
The worm wheel 37 derives its power from the 

worm 44 mounted on the shaft 45 carrying at its 
lower end the bevel pinion 46 which is in mesh 
with the reversing bevel gears 47 mounted for free 
rotation on the drive shaft 48. The operation of 
the gears 47 is controlled by the sliding clutches 
49 Splined to the shaft 48 and arranged for alter 
nate engagement with the bevel gears 47 by the 
clutch lever 50. The drive shaft 48 through the 
medium of a gear train 5 f is driven from any 
suitable power source, such for instance as an 
internal combustion engine or electric motor 52. 
Positioned between the bevel gears 4T is the pin 
ion 53 which operates the worm and worm-wheel 
connection to the main boom cable drum as at 54, 
the drum being mounted for rotation with the 
shaft 55 operated by said worm drive 54. 
My invention is not to be restricted to the pre 

cise details of construction shown since various 
changes and modifications may be made there 
in without departing from the scope of the in 
vention or sacrificing its chief advantages. 
What I clain is: 
1. In a crane, in combination, a frame, a main 

boom pivoted for raising and lowering movement, 
an auxiliary boom, a counterweight Supported by 
said auxiliary boom, means for raising and lower 
ing said auxiliary boom and said main boon, and 
said means being operable in unison to raise both 
booms whereby a load on the main boom is 
counterbalanced by said counterweight of the 
auxiliary boom, a gantry over which the main 
boom raising means passes, Said means being free 
of the gantry when the main boom is raised to 
a certain position, and Said gantry being foldable 
when the said means is free therefrom. 

2. In a crane, in combination, a main boom, 
an auxiliary boom, a counterweight carried by 
the axiliary boom, and means for raising and 
lowering both of the booms and moving the 
counterweight simultaneously, a gantry over 
which the main boom raising means passes, said 
means being free of the gantry when the main 
boom is raised to a certain position, and said 
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gantry being foldable when the said means is free therefrom, 

3. In a crane, in combination, a main boom, an 
auxiliary boom, a counterweight suspended from 

5 said auxiliary boom, and means for lowering 
both the main boom and the auxiliary boom and 
simultaneously moving the counterweight hori 
ZOntally toward and away from the crane, a 
gantry Over which the main boom raising and 
lowering means passes, said means being free 
of the gantry when the main boom is raised to 
a certain position and said gantry being foldable 
when the said means is free therefron. 

4. In a crane, in combination, a main boom, 
an auxiliary boom, a counterweight on the auxil 
iary boom, means for actuating the booms and 
the counterweight simultaneously to compensate 
for a load picked up by said main boom, and 
said aneans maintaining the counterweight at the 
3ame height from the ground in a actuated posi 
tions thereof. 

5. In a crane, is a combination, 8 frame, a rain 
boop?, an auxiliary boom, both booms being 
aourated on said frame, a counterweight cage 
red by the axiary soon, cable nears for 
actuating the boots in unison and the contera 
weight whereby the lifting capacity of the crane 
is increased, a gantry. On the frame, and said 
main boom actuating cable means being arranged 
0 rest on said gantry when the main booga is 

in some positions and be free from said gantry 
when the boom is in other positions. 

8. In a crane, in combination, a main boom, 
an auxiliary boom, a counterweight for offsetting 
the load effect of the main boom on the stability 
of the crane, (Sile means for supporting the 
amain boom, the 335iliary boom and the counter 
weight, drums 322 said cable means and means 
for operating the cirums in unison whereby opera 

40 tion of the cable means may take place simul 
taneously, a gantry over which the main boom 

0. 

5 

3 
cable passes and from which it is free in cer 
tain positions of the boom and means for folding 
the gantry when the cable is free therefrom. 

7. In a crane, in combination, a main boom, 
an auxiliary boom, a counterweight for offsetting 
the tilting effect of a loaded main boom on the 
crane, cable means for moving the main and 
auxiliary booms and the counterweight in unison 
including cable drums, a drive shaft, a drum 
shaft on which the drums are mounted, con 
nections between the drive shaft and the drum 
shaft whereby the latter is operated, said con 
nections including a drive reversing mechanism, 
and one of the drums being relatively smaller 
than the other drums whereby the counterweight 
is maintained at a fixed horizontal level during 
its movement. 

8. In a crane, in combination, a frame, a 
weight in the frame providing a balance, a main 
boom, and an auxiliary boom both mounted for 
pivotal movement on the frame, a counter 
weight on the auxiliary boom, cable means for 
Raising. and lowering both of the booms and for 
2aoving the counterweight toward and away from 
the crane horizontally, and means for operating 
the cable means in unison. 

9. In a caterpillar tractor crane, in combina 
tion, a main boom, an auxiliary boom, a counter 
weight for increasing the lifting capacity of the 
main boom without tilting the crane, cable means 
for operating the main and auxiliary booms and 
amoving the counterweight horizontally, and 
actuating means for said cable means whereby 
said cable means may operate the booms and 
counterweight in unison, a gantry over which 
the main boom operating cable means passes and 
from which said cable means is free in certain 
positions, and means for folding the gantry when 
the cable means is free therefrom. 

TOMAS A. O. 
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