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The present invention relates to a vehicle stabilizing 
means, and more particularly to extensible outrigger arms 
for providing lateral support for heavy-duty mobile 
Cranes, draglines and like equipment. 
Although extensible outrigger arms are well known in 

the art, previous such outriggers have been unduly re 
strictive in the amount of lateral and downward extension 
possible and have required certain manual adjustments 
which are both time-consuming and, in some instances, 
dangerous. 

Accordingly, a primary object of the present invention 
is to provide a new and improved extensible outrigger 
arm system for vehicles which overcomes the above dis 
advantages. 
More specifically, an object of the invention is to pro 

vide outrigger arms that can be moved from their inop 
erative to their desired operative positions from a remote 
Source by one person without requiring any manual ad 
justment. 

Another object of the invention is to provide new and 
improved extensible outrigger arms having a greater 
downward adjustment than is possible with previously 
known outriggers. 

Still another object of the present invention is to pro 
vide extensible outrigger arms having greater lateral sta 
bility in all positions of adjustment than previous out 
rigger arms. 
A further object of the invention is to provide an ex 

tensible outrigger arm with a ground-engaging pad that 
is self-positioning and that is automatically collapsible 
to a vertical position upon retraction of the arm to its 
inactive position. 
Another object is to provide an outrigger arm having 

an oversize ground-engaging pad for providing a maxi 
mum load-bearing surface. 
Another object is to provide an outrigger arm that is 

self-locking in any adjusted position of the arm and self 
releasing for maximum safety. 

In accordance with an illustrated embodiment, an out 
rigger arm of the invention comprises two telescoping 
Sections including an outer section hinged at one end to 
one side of the vehicle frame and extends beneath the 
vehicle frame and beyond the opposite side thereof where 
an angularly mounted hydraulic cylinder supports in de 
pending manner the other end of the section for pivotal 
movement about the hinge axis. A second, inner section 
of the arm can be extended beyond the movable end of 
the outer section by a second, hydraulic cylinder mounted 
within the outer section. A normally horizontal ground 
engaging pad pivotally mounted on the outer end of the 
inner section is engaged by a camming surface of a pro 
jecting end portion of the outer arm section when the 
inner section is fully retracted so as to collapse and main 
tain the pad in a vertical position when the equipment is 
moved. Subsequent extension of the inner arm section 
enables the pad to flop to its horizontal, ground-engaging 
position. A pivotal locking arm extends downwardly 
from the same sidewall of the frame as the arm-pivoting 
cylinder and becomes engaged in one of several notches 
formed by ratchet-like ribs provided on the upper surface 
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of the outer arm section when the arm is pivoted down 
wardly from beneath the vehicle frame so as to prevent 
Subsequent upward movement of the outrigger arm with 
out disengaging the locking arm. An adjustable-tension. 
spring device automatically releases the locking arm when 
the outrigger arm is lowered slightly, thus enabling sub 
sequent raising of the outrigger. Guide means are pro 
vided on the frame for preventing lateral displacement 
of the outrigger in all positions thereof. 
The above and other objects and advantages will be 

come more apparent from the following description and 
the accompanying drawings wherein: 

FIG. 1 is a side elevational view of a vehicle-supported 
crane structure outfitted with outriggers in accordance 
with the present invention; 

FIG. 2 is a rear-end elevational view of the vehicle 
of FIG. 1; 

FIG. 3 is an enlarged view partly in section of a rear 
end portion of the vehicle frame with the rear end plate 
removed to show the details of mounting of the rearmost 
pair of outriggers on the frame, the outriggers being 
shown in a retracted position; 

FIG. 4 is a view similar to FIG. 3 but with the outrigger 
arms extended in a vehicle-supporting position, and with 
parts of the telescoping arm sections broken away to 
show the internal construction thereof; 
FIG. 5 is a sectional view taken along the line 5-5 of 

FIG. 3 showing the guide means for preventing lateral 
displacement of the outrigger arms; and 
FIG. 6 is an enlarged perspective view showing the 

self-releasing lock feature of the outrigger arms. 
With reference to the drawings, FIGS. 1 and 2 illus 

trate schematically a mobile crane 10 including a crane 
boom 12 and cab 14 mounted on a turntable 16 for 
swiveling movement on a vehicle frame 18, the frame 
being supported when in transit by front and rear 
wheels 20. 
The frame carries two pairs of outrigger arms 22 in 

cluding a first pair between the front and rear wheels 
of the vehicle and a second pair just behind the rearmost 
wheels of the vehicle for providing the vehicle with lateral 
stability when the crane is operating. It will be under 
stood that although the outriggers are illustrated on a 
crane, they may be used with equal advantage on power 
shovels, log-loading equipment, and other heavy mobile 
equipment which requires additional lateral stability 
when the boom is operating. 

FIGS. 3 and 4 illustrate the rear pair of outrigger arms 
22a and 22b with the rear end plate 24 (see FIG. 2) 
of the vehicle frame removed to reveal the details of 
mounting of the arms on the frame 18. Referring specif 
ically to the rearmost outrigger arm 22a, each arm in 
cludes a hollow, rectangular outer arm section 26 hingedly 
mounted at its inner end 28 on an upwardly projecting 
pair of ears 30 to a lower sidewall portion 32 of the 
vehicle frame 18 by a hinge pin 31. The arm section 
26 extends laterally beneath the bottom wall 34 of the 
vehicle frame and beyond the opposite sidewall 36 there 
of. A second arm section 38 is telescopingly mounted 
within the first arm section 26 and is telescoped by a 
fluid-actuated power cylinder 40. The cylinder is hinged 
ly anchored at one end by mounting bracket 42 to the 
inner end of the outer arm section 26 and has a piston rod 
44 which extends within the hollow interior of the second 
arm section where it is pinned at 46. 
A ground-engaging pad 48 is pivoted at 50 to a project 
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ing outer end portion 51 of the inner arm section 38 and 
provides a bearing surface for transmitting to the ground 
at least a portion of the dynamic load of the vehicle when 
the vehicle-supported crane is operating. As shown best 
in FIGS. 3 and 4, a projecting end portion 52 extends out 
wardly from the lower, outer end of the outer arm sec 
tion 26 and has an outer camming surface 54 which en 
gages the upper surface of the pad 48 to swing the latter 
upwardly to a generally vertical position and maintain it 
in such position when the inner arm section 38 is retracted 
to its full extent. Thus, retraction of the inner arm sec 
tion automatically flips the pad to a vertical position so 
that the pad clears the rearmost wheels 20 and reduces 
to a minimum the overall width of the vehicle when in 
transit. Subsequent extension of the inner arm section 
when setting up for operation allows the pad to flop to a 
horizontal disposition for engaging the ground surface 
since the center of gravity of the pad is positioned lateral 
ly outside of its pivotal axis 50 while the pad is collapsed. 
This is one of the features which permits the outriggers to 
be placed in their operative positions and collapsed to 
their inoperative positions by a single man while he re 
mains at the controls of the vehicle. 
As clearly shown in FIG. 4, each of the ground-engag 

ing pads 48 is of nonsymmetrical construction, with the 
laterally outwardly directed pad portions having a greater 
bearing surface than the laterally inwardly directed por 
tions. This construction provides a maximum bearing 
Surface area for each pad greater than that which could 
be provided if each of the pads were made symmetrical 
with respect to the pivot pin 50, since the size of the in 
wardly directed portion of the pad is limited by the clear 
ance which must be provided between the pad and the 
ground when the pad if in its collapsed, vertical position. 
A second fluid-actuated power cylinder 56 is provided 

for Swinging each outrigger arm about its pivotal connec 
tion from a generally horizontal, collapsed position to a 
downwardly inclined position for supporting the vehicle. 
The cylinder 56 for the arm 22a is pivotally mounted at 
58 to the upper side 36 of the vehicle frame 18 opposite 
the side 32 to which the same arm is pivotally mounted. 
The cylinder has a piston rod 60 which is pivoted at 62 to 
the outer end of the first arm section 26 at a position such 
that the longitudinal axis of the cylinder extends laterally 
outwardly and downwardly from the side 36 of the frame 
at an angle of approximately 45 to the sidewall of the 
frame and to the horizontal when the arms are approxi 
mately horizontal. Thus, upon extension of the arm 
22a to a load-supporting position as shown in FIG. 4, the 
axis of the cylinder 56 remains in an angular disposition 
relative to the frame and arm. It has been found that 
by mounting the arm-pivoting cylinders 56 at a relative 
ly large oblique angle relative to the vertical, or sidewall 
of the frame, rather than in a generally vertical position 
as in some prior art outrigger systems, a cylinder having 
a much longer stroke than usual can be employed for 
pivoting the outrigger arms, and thus a considerably great 
er vertical adjustment of the arms can be obtained than 
was heretofore possible without providing additional ad 
justment features. This is important in that the angularly 
mounted cylinders 56 provide the only necessary means 
of vertical adjustment of the outriggers, whereasin prior 
art devices utilizing vertical arm-pivoting cylinders it has 
been necessary to provide vertically adjustable pads in 
addition to vertical movement of the arms in order to ob 
tain the desired maximum vertical adjustment of the out 
rigger system. 

Each outrigger arm also has a self-locking feature 
whereby the arms are automatically locked in any adjusted 
position thereof upon pivoting such arms in a downward 
direction so that in the event one of the arm-pivoting 
cylinders 56 should fail, the associated locking device will 
maintain such arm in approximately the same position 
it is in when failure occurs. As shown in FIGS. 3 and 4, 
the locking means includes a locking arm 64 for each out 
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4. 
rigger arm, the locking arm for outrigger 22a being hinged 
at 66 to the outer sidewall 36 of frame 18 beneath the 
associated cylinder 56. A series of rib members 68 
spaced apart along the upper surface of the outer arm sec 
tion 26 define notches, therebetween for receiving the 
lower end of the locking arm 64. 
When the outrigger arm is horizontal, the lower end of 

the locking arm rests against the upper surface of the arm 
section 26 near the cylinder 56 and laterally outwardly of 
the ribs 68. However, as the outrigger arm is lowered 
by the cylinder 56 from its FIG. 3 position to its FIG.4 
position, the locking arm 64 swings, downwardly by grav 
ity so that its lower end rides along the upper surface of 
the arm section 26 over the ribs 68. When the outrigger 
arm is in its desired lowered position, it is then raised 
slightly to cause the lower end of the locking arm to lodge 
in the closest one of the notches so that the locking arm - 
supports at least some, if not all, of the load that would 
otherwise be supported wholly by the cylinder 56. Thus, 
if the cylinder 56 should fail, the locking arm 64 would 
continue to support the outrigger arm 22a to prevent its 
collapse. 
The locking arm has a self-releasing feature. This fea 

ture is shown best in FIG. 6, and includes a small project 
ing bracket 70 at the outer end of the cylinder. 56 which 
bracket is provided with a keyhole slot 72 within which 
a length of chain 74 is adjustably secured. A tension 
spring 76 is attached at one end to one end of the chain 
and at the other end to the lower end of the locking arm 
64. The tension in the spring is adjusted by adjusting 
the length of chain between the bracket and the spring. 
Prior to lowering the outrigger arm, a large amount of 
slack is provided in the chain portion so that the locking 
arm will drop into one of the notches when the outrigger is 
lowered to its desired position. After the locking arm is 
Wedged in one of the notches against one of the ribs, the 
slack is removed from the chain by sliding the chain to 
the enlarged portion of the slot and pulling on the finger 
ring 78 at the free end of the chain. Sufficient tension is 
placed on the spring when in its adjusted position so that 
when the outrigger is lowered slightly by extending the 
piston rod 60, the locking arm will spring out of the notch 
in which it is wedged to permit raising the outrigger to its 
retracted position. - 
Guide means are provided on the frame 18 to prevent 

each of the outrigger arms 22a and 22b from being dis 
placed laterally as they are raised and lowered and while 
in their adjusted positions. As shown best in FIG. 5, the 
outrigger arms 22a and 22b are mounted in side-by-side 
relationship so that when at least in their collapsed posi 
tion each one tends to prevent lateral displacement of the 
other in one direction. However, without the provision 
of guide means on the frame, lateral displacement of the 
outrigger arms in the opposite direction would not be 
prevented. The guide means for this purpose includes an 
inner guide member 80 which depends vertically from 
beneath the bottom 34 of the frame 18 and which is rein 
forced laterally by an angular reinforcing member 82 to 
prevent lateral displacement of the arm 22b in a forward 
direction. The inner guide member 80 is mounted near 
the right-hand side of the frame as viewed in FIGS. 3 and 
4 where the arm 22b undergoes its greatest vertical move 
ment, although such member is not visible in such views. 

Another, outer guide member 84 extends vertically 
beneath the rear end plate 24 near the left-hand side of 
the frame 18 to prevent rearward lateral displacement 
of the rearmost outrigger arm 22a during the raising and 
lowering of such arm. A web reinforcing member 86 
provides lateral support for the guide member 84. 

In addition to the above guide members, the undersides 
of outrigger arms 22a and 22b carry guide members 88 
and 89, respectively. The guide member 88 is attached 
to the underside of the first arm section 26 of arm. 22a 
near its pivoted end to prevent lateral displacement of the 
arm 22b toward arm 22a when the former is lowered, 
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Similarly, the guide member 89 is attached in a corre 
sponding position on the opposite arm 22b to prevent 
lateral displacement of arm 22a as the latter is lowered. 
Although the foregoing description has been with re 

gard primarily to the rearmost outrigger arm 22a, it 
is to be understood that each of the four outrigger arms 
22 is of similar construction and is mounted in a similar 
manner to the vehicle frame. Moreover, the interrela 
tionship of the forward pair of arms 22 is the same as 
that described heretofore with respect to the rear pair 
of arms. 

Having illustrated and described a preferred embodi 
ment of the invention, it should be apparent to those 
skilled in the art that the invention permits of modifica 
tion in arrangement and detail. I claim as my invention 
all such modifications as come within the true spirit and 
scope of the appended claims. 

I claim: 
1. In a vehicle including a wheel-supported frame, 

vehicle stabilizing means comprising: 
an outrigger arm including a first arm section pivoted 

to one side of said frame and extending beneath said 
frame beyond the opposite side thereof, 

a second arm section telescopingly mounted within said 
first arm section, 

means within said first arm section for extending and 
refracting said second arm section, 

a ground-engaging pad mounted on the outer end of 
said second arm section, 

means on said frame for raising and lowering said first 
arm section about its pivotal axis, 

locking means including a locking arm on said opposite 
side of said frame and cooperative notch-defining 
means on said first arm section for locking said out 
rigger arm in a lowered position thereof, 

and adjustable tensioning means attached to said lock 
ing arm for releasing said locking arm from locking 
engagement with said notch-defining means upon a 
slight lowering of said outrigger arm relative to said 
frame. 

2. In a load-handling vehicle including a mobile frame 
having opposite, longitudinally extending sides, 

a pair of extensible outrigger arms extending side by 
side in opposite directions beneath said frame and 
laterally beyond opposite sides thereof, 

each of said arms including a hollow first arm section 
pivoted at its inner end to said frame at one side 
of said frame and terminating at an outer end beyond 
the other side of said frame, 

and a second arm section telescopingly mounted within 
said first arm section, 

a first power cylinder means within said first arm sec 
tion for extending said second arm section beyond 
the outer end of said first arm section, 

a ground-engaging pad pivoted to the outer end of said 
second arm section, 

and a second power cylinder means pivoted to said 
other side of said frame and to said first arm section 
for swinging said first arm section about its pivotal 
connection to said frame, 

the improvement comprising, 
an arm-stabilizing means for restraining said arms 

against lateral movement when said arms are low 
ered into their frame-supporting positions, 

said stabilizing means including first rigid means ex 
tending downwardly from adjacent the inner end of 
each first arm section and slidably engaging the fac 
ing side of the other first arm section near the outer 
end thereof when said arms are in their lowered 
frame-supporting positions so that said first arm sec 
tions are mutually restrained against lateral move 
ment toward one another, 

said stabilizing means including second rigid means 
extending downwardly from said frame and slidably 
engaging the outer side of each first arm section near 
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6 
the outer end thereof when each said arm is in its 
frame-supporting position so that said first arm sec 
tions are restrained against lateral movement away 
from one another, 

whereby said stabilizing means rather than said second 
cylinder means restrain said frame against longitudi 
nal movement when said frame is supported on said 
alS. 

3. In a load-handling vehicle including a mobile frame 
having opposite, longitudinally extending sides, 

a pair of extensible outrigger arms extending side by 
side in opposite directions beneath said frame and 
laterally beyond opposite sides thereof, 

each of said arms including a hollow first arm section 
pivoted at its inner end to said frame at one side of 
Said frame and terminating at an outer end beyond 
the other side of said frame, 

and a second arm section telescopingly mounted within 
said first arm section, 

a first power cylinder means within said first arm sec 
tion for extending said second arm section beyond 
the outer end of said first arm section, 

a second power cylinder means pivoted to said other 
side of said frame and to said first arm section for 
Swinging said first arm section about its pivotal con 
nection to said frame, 

the improvement comprising, 
a ground-engaging pad pivoted to the outer end of said 

second arm section, 
said pad being disposed, by gravity, in a generally 

horizontal load-supporting position when said sec 
ond arm section is extended outwardly beyond said 
first arm section, 

and means projecting outwardly from the outer end of 
said first arm section for engaging said pad and 
camming the same to a generally vertical position 
upon retraction of said second arm section fully 
within said first arm section. 

4. In a load handling vehicle including a mobile frame 
having opposite longitudinal extending sides, 

a pair of extensible outrigger arms extending side-by 
side in opposite directions beneath said frame and 
laterally beyond said opposite sides, 

each of Said arms including a hollow first arm section 
pivoted at its inner end to said frame at one side 
thereof and terminating at an outer end beyond the 
other side of said frame, 

and a second arm section telescopingly mounted with 
in said first arm section, 

a first power cylinder means within said first arm sec 
tion for extending said second arm section beyond 
the outer end of said first arm section, 

a second power cylinder means pivoted to said other 
side of said frame and to said first arm section for 
Swinging said first arm section about its pivotal con 
nection to said frame, 

Said second power cylinder means being positioned 
With respect to said frame and said first arm section 
so that the longitudinal axis of said second power 
cylindrical means extends laterally outwardly of and 
downwardly from said frame at an oblique angle to 
the horizontal and vertical in all positions of adjust 
ment of the connected said outrigger arm, 

arm stabilizing means for restraining said arms against 
lateral movement when said arms are lowered into 
their frame supporting positions, including rigid 
means extending downwardly from said frame and 
slidably engaging the outwardly facing sides of both 
Said first arm sections near the outer ends thereof 
when said sections are in their frame supporting posi 
tions so that said first arm sections are restrained 
against lateral movement away from one another, 

Said stabilizing means further including rigid means 
on each of said first arm sections engaging the other 
said first arm section near the outer end thereof 
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