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57 ABSTRACT 
A power operated hydraulic actuator is mounted on a 
crane to operate a latch which secures an outrigger 
support to the crane. The actuator has two telescopic 
pistons movable in each direction to move latch mem 
bers into spaced apart lugs on the crane to fasten out 
rigger support lugs to the crane. The pistons in the ac 
tuator are reversed to disengage the latch members 
from the lugs on the outrigger support to release the 
support from the crane. 

3 Claims, 5 Drawing Figures 
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3,840,125 
MECHANISM FOR MOUNTING AUXLIARY 

EQUIPMENT ON A CRANE 
BACKGROUND OF THE INVENTION 

This invention relates to mechanism for installing 
auxiliary equipment, such as outrigger boxes, on a 
CaC - . 

A typical mobile crane consists of a revolving super 
structure mounted on a truck carrier. To increase the 
stability of the truck carrier, without increasing the 
highway weight of the vehicle, it is known to equip the 
carrier at the construction site with removable pincon 
nected outrigger box systems, one at the rear of the car 
rier and one centrally positioned on the carrier, as 
shown, for example, in the U.S. Pat. No. 3,019,913, 
U.S. Pat. No. 3,021,015 or U.S. Pat. No. 3,096,887. 
Generally, these outrigger boxes are attached to the 
truck carrier by means of large pins which are cumber 
some, difficult and time-consuming to remove or re 
place when handled manually using conventional tools 
and equipment. 

SUMMARY OF THE INVENTION 
In accordance with the present invention, actuators 

are mounted on the crane to operate latches which fas 
ten or release the auxiliary equipment to the crane. In 
the preferred embodiment of the invention, a power 
operated actuator is mounted on the crane at each end 
of an outrigger box to detachably fasten that end of the 
box to the crane. Each actuator has opposing pairs of 
telescoping pistons, and a latch is connected to the 
inner piston of each pair. On fastening operation of the 
actuator, a latch is extended from each end of the actu 
ator, and each latch, on extension, passes through a lug 
on the outrigger box and lugs on the crane to fasten the 
outrigger box to the crane. On releasing operation of 
the actuator, the latch at each end of the actuator is re 
tracted to release the outrigger box lug from the crane 
lugs to permit removal of the outrigger box from the 
crane. A hydraulic valve is mounted in the crane to 
control the flow of pressure fluid to and from the actua 
tors for selective releasing and fastening operation of 
the actuators. - 

It is accordingly one object of the present invention 
to simplify the installation and removal of auxiliary 
equipment on a crane. 

It is another object of the present invention to pro 
vide actuators on a mobile crane for quickly and expe 
ditiously fastening and releasing outrigger boxes. 

It is yet another object of the present invention to 
provide power operated actuators on a mobile crane 
for operation of latches to release or fasten outrigger 
boxes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view of a mobile crane incorporating 

the fastening mechanism of the present invention. 
FIG. 2 is a view in perspective of the outrigger Sup 

port and the fastening mechanism therefor. 
FIG. 3 is a cross-sectional view of the latch and actu 

ator in the retracted position. 
FIG. 4 is a cross-sectional view of the latch and actu 

ator in the extended position. 
FIG. 5 is a schematic diagram of the hydraulic system 

for operating the latch actuating mechanism. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

There is shown in FIG. 1 a mobile crane 10 consisting 
of a truck carrier 12 and a rotatable superstructure 14. 
The truck carrier 12, which is adapted for highway 
travel, has rubber tired wheels 16 and a driver's cab. 18. 
The superstructure 14 includes a boom 20 and boom 
supporting structure 22. 

It is conventional to provide, for the crane, remov 
able outrigger supports 28 which can be installed 
thereon at the construction job site. A typical outrigger 
support 28 is shown in FIG. 2. The outrigger support 
includes a box 30 in which two side-by-side tubes, or 
arms, 32, 34 are slidably received. Inside the box are 
two hydraulic cylinders 36, each having a piston (not 
shown) with rod 38 secured thereto. One cylinder 36 
has one end secured to a bracket 40 at one end of the 
outrigger box and the other cylinder 36 has the oppo 
site end secured to a similar bracket (not shown) at the 
opposite end of the outrigger box. Thus, one cylinder 
36 is secured to one end of the outrigger box with the 
piston rod thereof extending into one of the arms 32, 
and the other cylinder 36 is secured to the opposite end 
of the outrigger box with the piston rod thereof extend 
ing into the other of the arms 34. Each of the rods 38 
is connected to the arm 32, 34 in which it is received 
so that extension and retraction of the rod, by the appli 
cation of fluid pressure to one side or the other of the 
piston in the cylinder 36, will extend and retract the 
arms 32, 34. 
Each arm 32, 34 terminates in a collar 44 in which 

a jack cylinder 46 is secured. The cylinder 46, which is 
vertically oriented, has a piston (not shown) with a rod 
48 extending downwardly therefrom. A pad 50 is se 
cured to the rod 48 for engagement with the ground 
when the outrigger box is mounted on the crane, and 
the rods 48 extended to their normal supporting posi 
tions. 2 depicts equally as well either the rear outrigger 
support or the central outrigger support. 
The truck carrier 12 has eight pairs of lugs 56 de 

pending therefrom. Four pairs of lugs depend from the 
rear of the carrier and support one outrigger support 28 
at an operating position P1; four pairs of lugs depend 
from the central region of the carrier and support an 
other outrigger support 28 at an operating position P2. 
Insofar as the details of the mounting construction, and 
the details of the outrigger support 28, are concerned, 
FIG. DEPICTS EQUALLY AS WELL EITHER THE 
REAR OUTRIGGER SUPPORT OR THE CENTRAL 
OUTRIGGER SUPPORT. 
The center of the lower surface 60 of the truck car 

rier is indicated by the longitudinal axis A (extending 
from front to rear of the vehicle). One pair of lugs de 
pends from the surface 60 at each corner of an imagi 
nary rectangle R lying in surface 60. The lugs, each of 
which has a circular opening 61 therethrough, lie in 
planes perpendicular to axis A. The rectangle R lies 
square, and centered, with respect to axis A as indi 
cated in FIG. 2. It will be noted that the long sides of 
the rectangle R approximate in length the length of the 
outrigger box 30 and the shorter sides of the rectangle 
R approximate in width the width of the outrigger box 
30. - 

The outrigger box 30 has, at each corner, an upstand 
ing ear, or lug 62, which, when the outrigger box is 
moved into mounting position on the crane, will each 
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extend (in planes perpendicular to axis A) between one 
of the pairs of lugs 56 at the corners of the rectangle R. 
Each lug 62 has a circular opening 64 therethrough. 
Two actuators 70 are each connected between two of 

the pairs of lugs to extend parallel to axis A. Each actu 
ator 70 has a flange 72 at each end which is connected 
to the inner lug 56 of the pair. Thus, each actuator ex 
tends from the rear lug of the front pair of lugs, to the 
front lug of the rear pairs of lugs which lie directly be 
hind the front pair. 
As shown best in FIGS. 3 and 4, each actuator 70 has 

a housing 74 with a cylindrical chamber 76 therein. A 
snap ring 78 centrally mounted in the wall of chamber 
76 divides the chamber into two halves, each half re 
ceiving a piston 80 therein. Each piston 80 has an inter 
nal chamber 82 which receives a second piston 84. Pis 
ton 84 has a piston rod 86 connected thereto which ex 
tends through piston 80. A cylindrical plunger, or latch, 
88 is secured on rod 86 outside the piston 80. 
When the pistons are in the position shown in FIG. 

3, it will be noted that the latches 88 are in the inner 
lugs 56 of the pair of lugs on the truck carrier. The in 
troduction of fluid under pressure to extend port 90 
through line 92 (FIG. 5) will simultaneously move the 
two pistons 80, 84 in the left half of chamber 76 to the 
left and move the two pistons 80, 84 in the right half of 
chamber 76 to the right. When this occurs, fluid in 
chamber 76 and chamber 82 on the other sides of the 
pistons is discharged through the retract ports 94. The 
pistons 80, 84 in each half of the actuator housing will 
move to the positions shown in FIG. 4. Assuming that 
the outrigger box is in position for mounting to the 
truck carrier, the latches 88 will extend through the 
openings in the outrigger box lugs 62, and through the 
outer lugs 56 of the pair of carrier lugs. Thus, each ac 
tuator 70 securely fastens one end of the outrigger box 
30 to the carrier, and the two actuators together se 
curely fasten the outrigger box for use as a truck carrier 
Support. 
When fluid under pressure is supplied to retract ports 

94 through line 96, the pistons 84 and 80 are returned 
to the position of FIG. 3. At that time, fluid from cham 
ber 76 and chamber 82 on the opposite sides of the pis 
tons is discharged through extend port 90 and line 92. 
When latches 88 are returned to the position shown in 
FIG. 3, the outrigger box lugs 62 are released from be 
tween the carrier lugs 56 and the outrigger support 28 
can be lifted away by the crane or otherwise removed. 

It will be appreciated that the use of telescoping pis 
tons 80, 84 in each half of the actuator housing permits 
a longer extension of latch 88 than would be possible 
with a single piston in each half of the actuator. More 
over, the use of back to back pistons 80 permits the ex 
tension and retraction of a latch 88 at each end of the 
actuator. 

It will be noted that each outrigger box has two cylin 
ders 36 for the extension of the arms, or tubes, 32, 34. 
The cylinder lines connected to each cnd of the cylin 
der 36 are connected to quick-disconnect plugs 100, 
102 mounted on the truck (FIG. 5). The operation of 
the actuators 70 is effected by connecting lines 92 and 
96 to disconnect plugs 100, 102 respectively as shown 
in FIG. 5. After the outrigger box is pinned to the truck 
carrier by the actuators, the actuator lines 92, 96 are 
disconnected from the plugs 100, 102 and the lines for 
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4 
the outrigger cylinders 36 are then connected to these 
plugs. 
A circuit for supplying fluid under pressure selec 

tively to the disconnect plugs 100,102 is shown in FIG. 
5. A pump 104, driven by motor 106, pumps fluid from 
reservoir 108 into line 110 under pressure. Line 110 
contains a pressure regulating valve 112 which bleeds 
fluid through return line 114 to reservoir 108 as neces 
sary to maintain a predetermined pressure in line 110. 
Pressure line 110 and return line 114 are connected to 
pressure port 116 and return port 118 of a selectively 
operable reversing valve 120. The two operating ports 
122, 124 of valve 120 are connected, respectively, to 
quick-disconnect plugs 100, 102 through lines 126, 
128. 
When valve 120 is shifted to the right of the position 

shown, fluid under pressure will be present at discon 
nect plug 100 and at extend port 90 of the latch actua 
tor 70 (or at the extend port 130 of cylinder 36). When 
valve 120 is shifted to the left of the position shown, 
fluid under pressure will be present at disconnect plug 
102 and retract ports 94 of the latch actuator 70 (or at 
the retract port 132 of cylinder 36). 

It will be noted that the power operated actuators 70 
are permanently installed on the mobile crane, and 
therefore always available for conveniently securing or 
releasing the outrigger support to the crane. The out 
rigger support can be lifted into position for pinning by 
the actuators through use of the hydraulic jacks 46. 
The crane itself can also be used to assist in handling 
the outrigger support. 
Although the best mode contemplated for carrying 

out the present invention has been herein shown and 
described, it will be apparent that modification and var 
iation may be made without departing from what is re 
garded to be the subject matter of the invention. 
What is claimed is: 
1. Mechanism for removably mounting an elongated 

outrigger support in an operating position on a crane 
comprising two actuators mounted on the crane in 
spaced apart relation, two latches connected to each 
actuator and extending in opposite directions from 
each actuator, means at each end of said outrigger sup 
port to straddle an actuator and receive the opposing 
latches when the latches are extended to secure the 
outrigger support to the crane, and a control member 
mounted on the crane operably connected to said actu 
ators selectively to extend said latches into said outrig 
ger support to secure the outrigger support in said op 
erating position on the crane and to retract said latches 
from said outrigger support to release said outrigger 
support from the operating position on said crane. 

2. Mechanism for removably mounted a narrow elon 
gated outrigger support in an operating position on a 
crane comprising two hydraulic actuators mounted on 
the crane in spaced apart relation, each actuator having 
two opposing outer pistons and two opposing inner pis 
tons, said inner pistons telescopically received in the 
outer pistons and having a latch connected thereto, 
means at each end of said outrigger support to straddle 
an actuator and receive opposing latches when the 
latches are extended to secure the outrigger support to 
the crane, and a hydraulic valve mounted on the crane 
hydraulically connected to said actuators selectively to 
supply fluid under pressure to one end of said inner and 
outer pistons to extend said latches into said outrigger 
support and to supply fluid under pressure to the other 
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end of said inner and outer pistons to retract said 
latches from said outrigger support to release said out 
rigger support from said crane. 

3. Mechanism for removably mounting in an operat 
ing position on a crane a narrow elongated outrigger 
support having two extendable arms and having two ac 
tuators connected, respectively, to said arms for the ex 
tension and retraction thereof, the mounting mecha 
nism comprising two hydraulic actuators mounted on 
the crane in spaced apart relation, each actuator having 
two opposing outer pistons and two opposing inner pis 
tons, said inner pistons telescopically received in the 
outer pistons and having a latch connected thereto, 
means at each end of said outrigger support to straddle 
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6 
an actuator and receive opposing latches when the 
latches are extended to secure the outrigger support to 
the crane, a source of fluid under pressure on the 
crane, a hydraulic control valve mounted on the crane 
and connected hydraulically to said source, means to 
detachably connect the outrigger support arm actua 
tors to said valve for extension and retraction of said 
arms and alternatively to connect said latch actuators 
to said valve to supply fluid under pressure alterna 
tively to one end and the other end of said inner and 
outer pistons for extension and retraction of said 
latches into and out of said outrigger support. 
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