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@ Outrigger device for wheel-mounted working machines,

@ An outrigger device for wheel-mounted working
machines comprises a fixed box (2} secured to a wheel-
mounted traveling body (1), an extensible beam (3} storably
fitted in the fixed box (2}, and a jack cylinder (5) having a fioat
(6) on the lower end thereof and pivotally connected to the
front end of the extensible beam (3), the jack cylinder (5)
being swingable around the axis of the pivot (53) between a

vertical position and a stored position where it is inwardly

drawn into the extensible beam (3). Thus, when the outrigger
is stored, the jack cylinder (5) is drawn toward the extensible
beam (3) while turning around the axis of the pivot (53} at its
upper end until it is stored in the beam in an inclined state.
This novel arrangement minimizes the amount of projection
of the jack cylinder (5) above the machine and makes it
possible to receive the float (6) within the machine width
while providing protection of the rod {52) of the jack cylinder
(5) and increased durability of the cylinder.

Croydon Printing Company Ltd.
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OUTRIGGER DEVICE FOR WHEEL-MOUNTED WORKING MACHINES

The present invention relates to an outrigger device
to be installed on a wheel-mounted working machine, such as
a truck crane, roughterrain crane, or wheel shovel and more
particularly it relates to an outrigger device for wheel-
mounted working machines which is so afranged as to
minimize its unnecessary vertical projection and unnece-
ssary extension from the machine width and the amount of
projection of the jack cylinder above the machine and to
enable the float to be received within the machine width.

This type of outrigger devices are installed two on
each of the front and rear sides of a travelling body, in
an H-shaped arrangement as a whole, wherein each outrigger
device comprises a fixed box secured to the travelling
body, an extensible beam extensibly and storably fitted in
said fixed box, and an extensible jack cylinder having a
float on the lowér end thereof, said jack cylinder being
fixed in its vertical position to the front'.end of said
extensible beam. . |

This type of conventional outrigger device, however,

presents the following problems.

This type of wheel-mounted working machines have
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various restrictions imposed on their body construction
because they travel on highways. The limited level of

the lower surface of the machine above the ground is one of
the restrictions. Thus, the jack cylinder of the out-
rigger device is required to have an extension stroke
which is the sum of said machine level and a stroke for
lifting the machine above the ground. For this reason,
the overall length of the jack cylinder must be increased
and this increase adds to the amount of projection above
the machine. Thus, since the jack cylinder projects

long above the machine, it interfers with pile driving

'wbrk, loading work with the truck positioned in close

proximity to the machine and other sd-called proximity
work. Thus causing great inconvenience to work. This is
the first problem.

Further, to increase the stability of the machine
support, it is desirable that the extensible beam
project laterally outwardly of the machine as long as
possible. For this reason, the jack cylinder is so
designed as to minimize its unnecessary vertical pro-
jection énd unnecessary extension in the direction of the
width of the machine. With this design, however, the
float mounted on the lower end of the jack cylinder will
have its substantially outer half projectihg outwardly
of the machine width. Thus, it has been common practice

to remove'the float each time the machine travels on a

highway, and the removal of the float has been very
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troublesome. Further, because of this requirement for
mounting and dismounting the float, it has been necessary
to reduce the float size in order to reduce the float
weight, which is disadvantageous from the standpoint

of stability of the machine support.

An object of the invention is to provide an out-
rigger device for wheel-mounted working machines which
is so arranged as to minimize its unnecessary vertical
projection and unnecessary extension from the machine
width and the amount of projection of the jack cylinder
above the machine, while enabling the float to be
received within.the machine width and providing pro-
tection of the jack cylinder and increased durability of
the rod of the jack cylinder. Another object is to
achieve the constrﬁction of such outrigger device in a
’very simple and rational manner.

According, tﬁe main feature of the invention consists
in pivotally connecting the jack cylinder to the front
end of the extensible beam to allow.it to swing in a
vertical plane around tﬁe axis of the pivot, and drawing
said cylinder toward the extensible beam to store it in
an inclined position. Other features reside in the
following arrangements.

An arrangement wherein with the aforesaid main:feature

or arrangement as a prerequisite, when it is desired to
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store the jack cylinder in the extensible beam, a
projection formed on the upper end of the jack cylinder
is pushed by the front end of the fixed box, whereby the
jack cylinder is automatically moved from the vertical
position it assumes under its own weight to said
inclined stored position and it is held in the latter
position.

An arrangement wherein the change of jack cylinder
position from its stored state to its vertical state and
vice versa is automatically effected in operative
associationwiththe extension and contraction of the
extensible cylinder.

An arrangement wherein an auxiliary extension cylinder
is provided to increase the extent of extension of the
extensible beam.

; An arrangement wherein a stop mechanism is provided
to prevent extension and contraction of the jack cylinder
in its inclined stored position otherwise caused by
malfunction, and wherein extension of the extensible
beam is prevented if it becomes impossible for the jack
cylinder to swing from its inclined stored position to
its vertical position.

An arrangement wherein said extensible beam is in
the form of‘a multi-stage extensible beam and the .
swingable jack cylinder is attached to the. foremost ex-

tensible beam section.
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An arrangement wherein the change of jack cylinder
position in the preceding arrangement is automatically
effected in operatjive association with the extension and
contraction of the extensible beam.

An arrangement wherein the swing movement of the
jack cylinder from its vertical position to its inclined
storage position is automatically effected by outwardly
pushing a projection formed on the upper end of the
cylinder by the front end of the fixed box at the time
of storage in the extensible beam, while the movement
from said inclined storage position to the vertical
position can be made not only in a spontaneous manner
under the weight of the jack cylinder but also in a
forced manner by urging a projection on the outer
surface of the jack cylinder against a cam surface on

the inner surface of the extensible beam by the exten-
sion and contraction of said cylinder.

An arrangement wherein the jack cylinder is attached
to the extensible beam, with the cylinder tube down and
the cylinder rod up.

An arrangement wherein with the above arrangement
as a prerequisite, the positional change of the jack
cylinder from the inclined storage position to the
vertical position and vice versa is automatically effected

by a rack and pinion combination..

An arrangement wherein said positional change is
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automatically effected by a rack on the jack cylinder
cooperating with a pinion on the extensible beam.

With those and other objects in view, the invention
consists in the methods and the construction hereinafter
fully described, illustrated in the accompanying drawings,
and set forth in the claims hereto appended, it being
understood that various changes in the operation, form,
proportion and minor details of construction, within the

scope of the claims, may be resorted to without departing

from the spirit of the invention or sacrificing any of the

advantages thereof.

Fig. 1 is a front view, in longitudinal section, of
an embodiment of the invention, showing a jack cylinder in
its stored position;

Fig. 2 is a front view, in longitudinal section, of
said embodiment in its operative position;

Fig. 3 is an enlarged section taken along the line
III-III in Fig. 2;

Fig. 4 is an enlarged fragmentary front view, in longi-
tudinal section, of another embodiment of the invention;

Fig. 5 is a front view, in longitudinal section, of
another embodiment of the invention, showing a jack
cylinder in its stored position;

Fig. 6 is a front view, in longitudinal section,

of said embodiment in its operative position with the
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jack cylinder brought to its vertical position;

Fig. 7 is an enlarged section taken along the line
III-III in Fig. 6;

Fig. 8 is a section taken along the line IV-IV in'
Fig. 7;

Fig. 9 is a front view, in longitudinal section,
of the device in its operative position;

Fig. 10 is a front view, in longitudinal section,
of another embodiment of the invention, showing a jack
cylinder in its vertical position;

Fig. 11 is a front view, in longitudinal section,
of another embodiment, showing the jack cylinder in its
stored position;

Fig. 12 is a fragmentary enlarged view of said

embodiment;

-

Fig. 13 is a view corresponding to Fig. 12, with
the jack cylinder moved to its vertical position in
operation; |

Fig. 14 is a section taken along the line IV-IV
in Fig. 13;

Fig. 15 is a section taken along the line V-V in
Fig. 14;

Fig. 16 is a view corresponding to Fig. 14, showing
a position which an extensible beam assumes immediately

after it starts to extend;

Fig. 17 is a front view, in longitudinal section,



10

15

20

25

0072697

showing the extended position of an outrigger;

Fig. 18 is a front view, in longitudinal section,
of another embodiment in its operative position with a
jack cylinder brought to its vertical position;

Fig. 19 is a front view, in longitudinal section,
of another embodiment of the invention, showing a jack
cylinder in its sgored position;

Fig. 20 is a front view, in longitudinal section,
of said embodiment, showing the jack cylinder brought
to its vertical position;

Fig. 21 is an enlarged section taken along the line
III-III in Fig. 20;

Fig. 22 is a section taken along the line IV-IV in
Fig. 21;

Fig. 23 is a front view, in longitudinal section,
showing the operative position;

Fig. 24 is a front view, in longitudinal section,
of another embodiment of the invention, showing a jack
cylinder in its stored position;

Fig. 25 is a front view, in longitudinal section,
showing the jack cylinder brought to its vertical posi-
tion when the device is used;

Fig. 26 is a longitudinal section of another embodi-
ment of the invention, showing a jack cylinder in its
stored position;

Fig. 27 is a longitudinal section of another
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embodiment of the invention, showing a jack cylinder in
its stored position;

Fig. 28 is a view for an explanation of the forced
movement of said cylinder form its inclined stored

position to its vertical position;

Fig. 29 is a front view, in longitudinal section,
of another embodiment, showing a jack cylinder in its
stored position;

Fig. 30 is a front view, in longitudinal section,
showing the jack cylinder brought to its vertical
position when the device is used;

Fig. 31 is a section taken along the line III-III
in Fig. 30;

Fig. 32 is a longitudinal section of another embodi-
ment of the invention, showing a jack cylinder in its

stored position;

-

Fig. 33 is an enlarged view showing a rack and
pinion-combination in said embodiment;

Fig. 34 is a view corresponding to Fig. 33, showing
an extensible beam:in the early staée of its extension;

Fig. 35 is a longifudinal section of another embodi-
ment, showing a jack cylinder in its stored position;

Fig. 36 is an enlarged view of said jack cylinder
in its wvertical position;

Fig. 37 is a section taken along the line III-III

in Fig. 36;
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Fig. 38 is an enlarged view of a rack and pinion
combination shown in the state of Fig. 36;

Figl 39 is a view corresponding to Fig. 38,
showing another embodiment of the invemtion;

Fig. 40 is a section taken along the line VIII-VIIIX
in Fig. 39; and

Fig. 41 is a section taken along the line IX-IX

in Fig. 39.

Embodiments of the invention will now be described
with reference to Figs. 1 through 4.

The numeral 1 denotes a traveling body frame; 2
denotes a fixed box; 3 denotes an extensible beam
extensibly and storably fitted in said fixed box; 4
denotes an extensible cylinder; 5 denotes a jack cylinder
attached to the front end of said extensible beam; and
6 denotes a float mounted on the lower end of said jack
cylinder. The extensible cylinder 4 is attached at its
rod end to the proximal inner surface of the extensible
beam and at its cylinder bottom to the distal inner surface
of the fixed box 1, so that the extension and contraction
of said extensible cylinder 4 cause the extensible beam
to extend from the fixed box 2 and to be stored therein.

The jack cylinder 5 is attached to the front end

of the extensible beam 3, with its cylinder tube 51 down

and its rod 52 up, which is reverse to the conventional
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connected to the extensible beam 3 by a horizontal pin
extending transversely of the machine. Thus, the jack
cylinder 5 is attached to the front end of the extensible
beam so that it is swingable longitudinallyV(widthwise)
of the machine; when the outrigger is not used (during
travel on a highway), said cylinder is drawn from its
vertical position established by its own weight toward
the beam 3, while turning around the axis of the pivot

at its upper end, until it is stored in an inclined

- state in said beam 3, as shown in Fig. 1.

A projection 37 is formed on the upper end of the
jack cylinder 5, i.e., on the front end of the rod 52,
while a transversely and horizontally extending pusher
pin 39 is installed in a bracket 40 at a position
opposed to said pfojection 37. The numeral 23 denotes
a collar fitted on said pusher pin 39. The projection
37 on the jack cylinder 5 will abut against the pusher
pin 39 immediately before the end of a stroke for
drawing the beam 3 during extensible beam storage
operation and will be pushed by the pusper pin 39 on the
remaining stroke, so that the jack cylinder 5 will be
automatically swung into said inclined stored position.

In addition, the abutment surface of the projection
37 associated with the pusher pin 39 is substantially L-

shaped, as shown, to provide for stabilized abutted
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condition.

Locking means for holding the jack cylinder S‘in
its vertical position will now be described.

Projections 55 are provided on transversely opposite
sides of the cylinder tube 51 of the jack cylinder 5,
extending from the upper end of said tube to a predeter-
mined position on the lower portion of said tube. The
front inner lower surface portion of the jack cylinder
5 has fixed thereto, on transversely opposite sides,
guides 31 extending along an arc having its center of
curvature located at the pivot 53 of the jack cylinder
5, wiﬁh the lower end surfaces of said projections 55
on the jack cylinder 5 being opposed to said guides 31.
The guides 31 are each formed with an.engaging:recesshaving
a width capable of receiving the associated projection
55, the position of said engaging recesses being such
that a perpendicular dropped from the pivot 53 of the
jack cylinder 5 coincides with the centerline of the
recesses. Thus, when the jack cylinder S5 assumes its
vertical position, the projections 55 are positioned
above saidaengaging recesses 32, so that extension of
said cylinder causes the projections 55 to fit in the
engaging recesses 32, as shown in Figs. 1 and 2.

In addition, notches 21 and 33 are formed in the
front end lower surfaces of the fixed box 2 and egtensi—

ble beam 3 to allow the swing movement of the jackcylinder
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5. The numeral 25 denotes a locking hole in the front upper
surface of the fixed box and 28 denotes a locking hole in
the front upper surface of the extensible Eeam 3, said lock-
ing holes 25 and 28 being adapted to receive a locking pin
22 to lock the extensible beam 3 in its stored position.

The float 6 is pivotally connected to the cylinder
tube 56 of the jack cylinder 5 by pins 56 extending from
opposite sides of the lower end portion of the cylinder
tube and received in vertically elongated openings 62
(Fig. 3) formed in float attaching seats 61.

In such arrangement, when the outrigger is used,
the extensible beam 3 is extended outwardly laterally
of the machine and the jack cylinder 5 is vertically
extended, as shown in Figs. 2 and 3, to bring the float 6
into contact with the ground while floating the machine to
Jbe ready for various types of work. In this case, since
the projections 55 on the cylinder tube 51 engage the
engaging recesses 32 of the guides 31 on the extensible
beam 3, as described above, the jack cylinder 5 is locked
in its vertical position and is thereby prevented from
swaying or toppling during operation.

When it is desired to store the outrigger, the jack
cylinder 5 is contracted to disengage said projections 55
from the engaging recesses 32 and then the extensible
beam 3 is drawn into the fixed box 2 for storage therein.

In this case, immediately before the extensible beam 3
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is completely stored in the fixed box 2, the projection

37 on the upper end of the jack cylinder abuts égainst

the pusher pin 39, so that on that portion of the stroke
which starts with this abutment and ends with completion
of extensible beam storage, the projection 37 is pushed

by the pusher pin 39 outwardly laterally of the machine,
whereby the jack cylinder 5 is swung toward the extensible
beam 3 around the axis of the pin 53, until it is stored
in its inclined position in the beam 3, as shown in Fig. 1.
The float 6 comes in intimate contact with the lower
surface of the fixed box 2 while maintaining its horizontal
position. Although the jack cylinder 5 is firmly held in
its inclined stored‘position by the abutting action

between the projection 37 and the pusher pin 39, as

" described above, this embodiment makes doubly sure by

inserting a locking pin 97 into a locking hole 58 formed

in a bracket 49 mounted on the upper portion of the

.cylinder tube of the jack cylinder 5 and into a locking

hole 35 formed in the front end of the extensible beam,
thus doubly locking the jack cylinder in its inclined
stored position.

According to this outrigger device adaptea to draw
the jack cylinder 5 toward the extensible beam 3 while
turning it around the axis of the pivot at its upper end
until it is stored in its inclined position in said

beam 3 when the device is not used, as described above,



10

15

20

25

0072697
- 15 -

it is seen that when the jack cylinder 5 is brought to
its vertical position to be ready for operation, said
cylinder 5 causes the extensible beam 3 to project
downwardly or, in other words, the jack cylinder 5 can
be projected downwardly of the machine to reduce the
distance from theground, so that the cylinder 5 is
required to have shorter stroke for floating the machine
than in the conventional outrigger device. Thus, the
overall length of the’ jack cylinder can be reduced by
the amount corresponding thereto. Thus, according to
the outrigger device of the invention, the combined
effects of (1) the capability of reducing the overall
length of the jack cylinder 5 and (2) the capability

of projecting the cylinder 5 downwardly of the machine
enables the amount of projection of the jack cylinder 5
above the machine to be greately reduced as compared with
the conventional device. BAs a result, there is no
possibility of therjack cylinder 5 interfering with
pile driving and other proximity work, as in the past,
this being very advantageous from thé standpoint of doing
work.

On the other hand, in the outrigger storage state,
since the float 6 together with the jack cylinder 5 is
drawn toward the extensible beam 3 until it is completely
received onthe lower surface of the fixed box 2, that

is, since the float 6 does not project outwardly
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laterally of the machine, it is no longer necessary to
remove the float 6 from the jack cylinder 5 each time
the machine travels on a highway, as in the past.
Further, this elimination of the need to mount and
dismount the float means that it is not necessary to
reduce the weight of the float, making.it possible to
increase the size of the float within the range where
the float does not éroject outwardly laterally of the
machine, so that the stability of the machine support
can be increased.

Further, in the present device, since the positional
change of the jack cylinder 5 is effected in such a
manner that its change to the vertical position is
effected by its own weight and its change to the
inclined stored position is effected by the abutting
action between the projection 37 on the cylinder 5 and
the pusher pin 39 on the fixed box 2, it is not necessary
to provide a hydraulic cylinder or other exclusive-
purpose drive source for the positional change of the
jack cylinder 5. Accordingly, the related construction
is very simple, the cost is low, and extra operations
are not required.

In this connection it is to be noted that although
the positional change of the jack cylinder 5 from its
inclined stored position to its vertical position can be

positively effected by the weight of said cylinder 5,
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measures may be taken to provide against such a rare
possibility as the rusting of the pivot around which the
cylinder swings, as shown in Fig. 4, by providing a
tension coil spring 9 stretched between the projection

37 on the jack cylinder 5 and the extensible beam 3,
which spring 9 facilitates the weight~dependent positional
change of the jack cylinder 5 to its vertical position,
thereby further increasing the reliability of operation.
Further, the locking means for locking the jack cylinder

5 in its vertical position is not limited to the one shown
in the embodiment; for example, locking pins adapted to
resiliently pop in and out may be installed on the
transversely opposite surfaces of the front end portion
of the extensible beam 3 so that they may be automatically
engaged in locking holes formed in the jack cylinder 5.
Alternatively, a locking pin may be manually inserted

i;to locking holes formed in the jack cylinder 5 and
extensible beam 3. Further, in the above embodiment,
while the jack cylinder 5 is installed at the front end

of the extensible beam, with the cylinder tube 51 down,

it may, of course, be in;talled so that the cylinder tube
51 is up, as in the past. However, according to the

above embodiment, since the rod 52 is hidden in the
extensible beam 3, possible damage to the rod 52 and
incidental oil leakage and malfunction can be excluded,

and it is only necessary to apply machining and other
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operations for locking means to the cylinder tube 51,
so that these operations are easy to perform.
As described above, according to the invention,

because of the arrangement wherein during outrigger

'storage, the jack cylinder is drawn toward the beam

while turning around the axis of.the pivot at its upper
end until it is stofed in its inclined position in the
beam, the amount of projection of the jack.cylinder
above the machine can be reduced as compared with the
conventional device, which is advantageous to pile
driving and other proximity work. Further, since the
float c¢an be received within the machine width, it is
no longer necessary to remove the float for each travel
on a highway, thus allowing the float diameter to be
increased so as to improve safety during outrigger
operation. .

Further, according to the invention, the positional
change of said jack cylinder to its inclined stored
position is automatically effected by the abutting action
between the projection on the upper end of said cylinder
and the fixed box without using any special drive source,
while the change from this inclined stored posiﬁion to
the vertical position is effected by the weight of the
cylinder. Thus, the construction is simple, the qut
is low, and extra operations are unnecessary. Trouble-

free operation and increased durability are ensured.
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Figs. 5 through 9 show another embodiment of the

invention. In these figures, an extensible cylinder 4

has a cylinder tube 41 whose proximal end is pivotally

connected to the inner surface of a fixed box 2 by a
horizontal shaft 42 extending transversely of the
traveling body, so that said cylinder 4 is swingable in
a vertical plane with respect to the fixed box 2. The
front end of the rod 43 of said extensible cylinder 4
is pivotally connected to a link 54 extending from the
jack cylinder 5 by a horizontal shaft 44 likewise extend-
ing transversely. In this manner the extensible cylinder
4 and jack cylinder 5 are interlocked so that in the
early stage of extension of the extensible cylinder 4,
said cylinder 4 pushes the jack cylinder 5 outwardly
laterally of the extensible beam while downwardly turn-
ing around the axis of the horizontal shaft 42, while
in the early stage of contraction of the extensible
cylinder 4, said cflinder 4 pulls the jack cylinder 5
inwardly laterally of the extensible beam while turning
it upwardly around .the axis of the horizontal shaft 42.
In addition, the inner surface of the extensible beam

3 has fixed thereto on one or both of the transversely
opposite sides thereof a stop or stops 17 against which
a projection or projections 37 formed on one or both

of the transversely oppoéite sides. of the rod end of

the jack cylinder 5 will abut when the jack cylinder
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5 assumes its vertical position. Thus, the extension
thrust of the extensible cylinder 4 will acts directly
on the extensible beam 3 from the time the jack
cylinder 5 assumes its vertical position.

Reference will now be made to locking means for
locking the jack cylinder 5 in its vertical position.

Projections 55 are provided on the transversely
opposite sides of the cylinder tube 51 of the jack
cylinder 5, extending from the upper end of said tube %o
a region close to the lower end. Each projection 55
is stepped so that its outer half 55a disposed adjacent
the machine width projects to a_greater extent than its
inner half 55b (said outer half 55a and said inner half
55b being hereinafter referred to as the high land and
the low land, respectively). On the other hand, blocks
34 and 63 are fixed to the transversely opposite surfaces
of the front end portion of the extensible beam 3 and
engaging recesses 32 are défined between said blocks 34
and 63. The engaging recesses 32 are so positioned that
they will underlie the high lands 55a of the projections
55 on the jack cylinder 5 when said cylinder 5 assumes
its vertical contracted position, the width of said
recesses being such that the recesses are engageable by
the high lands 55a. Thus, when the jack cylinder 5 is
extended in its-vertical position, the high lands 55a of

the projections 55 will enter the engaging recesses 32
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from above and.engage the same.

A construction for holding the jack cylinder 5
in its vertical contracted position will now be described.

As shown in Figs. 7 and 8, a locking pin 7 is
installed in one of the transversely opposite lower
surface regions of the front end porfion of the extensible
beam 3 through a compression coil spring 71 so that it
is capable of reciliently entering and leaving the
extensible beam 3. The end of the locking pin 7 pro-
jecting outside the extensible beam 3 is formed with a
vertically extending long head 72, which engages the
outer surfaces of a pair of cams 8 vertically spaced a
predetermined distance apart from each other and fixed
on the lower outer surface region of the front end por-
tion of the fixed box 2. The outer surface of each
cam is formed with an inclined surface 81 downwardly
sloping toward the front end of the fixed box 2. As the
exensible beam 3 extends, the head 72 of the locking pin
7 slides along the cam surfaces 81,.qausing the locking
pin 7 to project into thg extensible beam 3 until the
front end of said locking pin 7 abuts against the low
land 55b of the associated projection 55 on the jack
cylinder 5, which is in its vertical contracted positoin.
This abutting engagement of the locking pin 7 with the
projection low land 55b prevents the jack cylinder 5

in its vertical contracted position from swinging
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inwardly of the extensible beam.

In addition, notches 21 and 33 are formed in the
front lower surface regions of the fixed box 2 and
extensible beam 3 to allow the swing movement of the jack
cylinder 5. In Fig. 5, the numeral 22 denotes a lock-
ing pin for locking the extensible beam 3 in the stored
state.

The float 6 is installed for swing movement longi-
tudinally of the machine, by pins 56 projecting from
the transversely opposite sides of the lower end of
the cylinder tube 51 of the jack cylinder 5 and received
in elongated openings 62 (Fig. 8) formed in flocat attach-
ing seats 61.

The functioning of the device will now be described.

When the outrigger is used, the extensible cylinder
4 is extended from the state shown in Fig. 5 to cause
the extensible beam 3 to extend outwardly laterally of
the machine, as shown in Fig. 9, and then the jack
cylinder 5 is extended in its vertical position to-
contact the float with the ground to thereby float the
machine to be ready for various types of work,

Thus, in the extensible beam storage state, the
jack cylinder 5 is in the illustrated inclined stored
position. When the extensible cylinder 4 begins to
extend to cause extension of the extensible beam 3,

said cylinder 4 turns downwardly around the axis of the
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horizontal shaft 42 while pushing the link 54 of the
jack cylinder 5 by the rod 45. As a result, the jack
cylinder 5 is turned around the axis of the horizontal
pin 53 to assume its vertical position, whereupon the
extending force of the extensible cylinder 4 is applied
to the extensible beam 3 through the stops 17, thereby
starting extension of said beam 3.

In addition, the arrangement for transmitting the
extending force of the extensible cylinder 4 to the
extensible beam 3 from the time the jack cylinder 5
assumes its vertical position, as in this embodiment,
is more advantageous than an arrangement wherein the
extending force is transmitted to the extensible beam 3
through' the jack cylinder 5 continuously even after the
jack cylinder 5 assumes its vertical position, from the
standpoint of protection of the jack cylinder 5 since
;he high extending force does not acts on the cylinder 5.

When the jack cylinder 5 assumes its vertical
position, -as described above, the front end of the
locking pin 7 is opposed to the low iand 55h of the
projection 55 on the jack cylinder 5, as shown in
Figs. 7 and 8, and as the extensible beam 3 extends,
said locking pin 7 projects into the extensible beam 3
under the guiding action of the cam surfaces 81 of the
cams 8 proviced on the fixed box, until it abuts against

the low land 55b, as described avobe. This prevents
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the jack cylinder 5 from fluctuating during movement of
the extensible beam 3.

Upon completion of extension of the extensible
bema, the jack cylinder 5 is extended to bring the high
lands 55a of the projections 55 into engagement with
the engaging recesses 32 formed in the inner suréace
of the extensible beam 3, whereby thecylinder 5 is
locked in its vertical extended position and thereby
prevented from swaying or toppling during operation.

Now, when it is desired to store the .outrigger,
the jack cylinder 5 is contracted to disengage the
high lands 55a from the engaging recesses 32, and in
this state the extensible beam,3 is drawn into the fixed
box 2 for storage therein. At the start of extensible
beam storage, since the jack cylinder 5 is pulled
%pwardly laterally of the extensible beam as a result
of contraction of the extensible cylinder 4, éhe jack
cylinder 5 automatically swings for a change from its
vertical to inclined storage position, whereupon storage
of the extensible beam 3 is started. At this instant,
the float 6 comes in intimate contact with the lower
surface of the fixed box 2, being held horizontél.

According to this outrigger device arranged so that
the jack cylinder 5 is stored in its inclined state in
the extensible beam 3 at the time of outrigger stor-ge,

as described above, when the jack cylinder 5 is brought
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to its vertical position to be ready for operation,
said cylinder 5 projects downwardly of the extensible
beam 3 or, in other words, the jack cylinder 5 is pro-
jected downwardly to reduce the disgance from the ground,
so that the required stroke for said cylinder to float
the machine is reduced as compared with the conventional
device. Thus, the overall length of the jack cylinder 5
can be reduced by the corresponding amount. Further,
since the jack cylinder 5 is adapted to be projected in
its vertical position downwardly of the machine, the
amount of projection of said cylinder above the machine
can be correspondingly reduced.

Therefore, according to the present device, since
the positional change of the jack cylinder 5 between the
vertical position and the inclined stored position
automatically and forcibly effected by utilizing the
extensioh and contraction of the extensible cylinder 4,
the reliability of the positional change of the jack
cylinder 'is high and there is no need to perform extra
operations. Further, since the extensible cylinder 4
is attached tothe fixed gox 2 and interlocked to the jack
cylinder 5 so that it may swing in operative association
with the jack cylinder 5, the construction is simpler
than a construction wherein an unswignable extensible
cylinder and a swingable jack cylinder are interlocked

to each other through an intermediate transmission
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mechanism, such as a link meachanism; there is no dangér
of causing troubles, such as the positional change of

the jack cylinder 5 being unnecessarily accelerated by
the accelerating action of such intermediate transmission
mechanism.

According to the embodiment described above wherein
the jack cylinder 5 is attached to the front end of the
extensible beam so that the cylinder tube 51 is down and
the rod 52 is up, which is reverse to the conventional
positioning, it will be understood that since the rod
52 is hidden in the extensible beam 3, likely damage to
the rod and incidental oil leakage and malfunction can
be avoided and machining of the locking means, etc.,
to be upplied to the cylinder 5 may be applied to the
cylinder tube 51, so that such machining is easy to
perform. In the present .invention, however, the jack
cylinder 5 may be installed with the cylinderrtube 51
up, as in the conventional arrangement. In such case,
the extensible cylinder 4 will be connected to the cylinder
tube: 51 of the jack cylinder 5; the two components 4 and
51 may be directly pivotally connected together without
using a link such as the link 54 in the above embodiment.

The locking means for locking the jack cylinder 5
in its vertical extended position is not limited to the
above embodiment; for example, locking pins adapted to

resiliently come in and out may be provided in the
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transversely opposite surfaces of the front end portion
of the extensible beam 3 so that said locking pins may
be automatically engaged in locking holes formed in
the jack cylinder 5. Alternatively, a locking pin may
be manually inserted into locking holes formed in the
jack cylinder 5 and extensible beam 3.

Referring to Fig. 10 showing another embodiment of
the invention, an auxiliary extensible cylinder 92 has
a cylinder tube 92a pivotally connected at its distal
end to an intermediate surface region 85 of an extensible
beam 3 by horizontal shaft 90 extending transversely of
the traveling body, whereby the cylinder 92 is attached
to the extensible beam 3 so taht it is swingable in a
vertical plane. The front end of the rod 91 of the
auxiliary cylinder 92 is pivotally connected to a link
54 projecting from a jack cylinder 5 by a horizontal
shaft 44 likewise extending transversely. That is, the
auxiliary extensibie cylinder 92, which has exactly
the same functioning as that of the extensible cylinder
4 associated with the jack cylinder 5 of Fig. 6, is
pivotally connected at 90 to the inner surface region
85 located intermedaite between the ends of the extensible
beam 3 and nearer to the jack cylinder. The extensible
cylinder 4 is connected at the distal end of its
cylinder tube 41 to a fixed point. 15 on the inner surface

of the fixed box 2 and is connected to a connecting
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rod 11 disposed at the end of the rod 43 of the cylinder
nearer to the jack cylinder 5, the arrangement being
such that the extending thrust of the rod 43 of the
éxtensible cylinder 4 acts directly on the extensible
beam 3 from the time the jack cylinder 5 assumes its
vertical position under the thrust of the auxiliary
extensible cylinder 92, thereby effecting extension of
the extensible beam 3.

With the arrangement thus made, the auxiliary
extensible cylinder 92 serves to effect only the

positional change of the jack cylinder 5 from its

_ vertical to stored position and vice versa, while the

extensible cylinder 4 serves to effect only the

extension of the extensible beam 3. Therefore, part

of the extension of the extensible cylinder compensates
f?r the amount consumed for the positional change of

the jack cylinder to its vertical position, - thereby
making it possible to further extend the extensible beam.
The large diameter of the outrigger dewvice is particularly
effective in increasing the stability of the machine
frame.

Referring to Figs. 1l through 17 showing another
embodiment of the invention, a jack cylindér 5 ié
installed at the front end of an extensible beam 3, with
a cylinder tube 51 up and a rod 52 down, which is

reverse to the conventional positioning, the rod end
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being pivotally connected to the extensible beam 3 by a
horizontal pin 53. extending transversely of the machine.
Thus, the jack cylinder 5 is attached to the front end
of the extensible beam so that it is swingable around
the axis of the pivot at its upper end longitudinally
(widthwise) of the machine. At the time of outrigger
storage, the cylinder 5 is drawn from its vertical posi-
tion inwardly laterally of the extensible beam 3 while
turning around the axis of the pivot at its upper end
until it is stored in its inclined position in said
beam’3, as shown in Fig. 11. The jack cylinder 5 is
provided with a link 54 projecting downwardly from the
upper end of said rod, the lower end of said link 54
being pivotally connected to the front end of the rod

43 of the extensible cylinder 4 by a tarnsversely
extending horizontal shaft 44. Thus, the extensible
cylinder 4 and jack cylinﬁer 5 are interlocked to each
other so that in the early stage of extension of the
extensible cylinder 4, said cylinder 4 pushes the jack
cylinder 5 outwardly laterally of the extensible beam
while turning downwardly around the axis of the horizontal
shaft 42, while during contraction of the extensible
cylinder 4, reversely, said cylinder 4 pulls the jack
cylinder 5 inwardly laterally of the extensible beam

while turning upwardly around the axis of the horizontal

shaft 42.
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The upper end of the link 54 at the jack cylinder 5
is integrally formed with a locking arm 67 extending
through an opening 30 in the front upper surface region
of the extensible beam 3 to enter the front end portion
of the fixed box 2 with the extensible beam in its
stored position. In the front end portion of the fixed
box 2 which said locking arm 67 enters, there is
fixed a transversely extending horizontal locking rod
20, so that when the jack cylinder 5 assumes its
inclined stored position, said locking arm 55 engages
said locking rod 20 in the beam extensing direction,
but when the jack cylinder 5 is turned into its vertical
position, the locking arm 67 is disengaged from the
locking rod 20. With this arrangement, unless the jack
cylinder is moved from its inclined stored to vertical
position, the engagement between the locking arm 67
and the locking rod 20 holds the extensible beam 3 fixed
by the fixed box 2, preventing its extension.

Engaging projections 55 are provided on the trans-
versely opposite sides of the cylinder tube 51 of the
jack cylinder 5, extending from the upper end of said
tube to a region close to the lower end. The trans-
versely oppogite inner surfaces of the front end portion
of the extensible beam 3 are provided with guide
projections 32 along the path of movement described bf

the lower end surfaces of said projections 55 during
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swing movement of the jack cylinder 5. Each guide
projection 32 has at its initial end (nearer to the
inner lateral end of the beam) a stop portion 32a

which comes in adjacent opposed relation to the lower
end surface of the associated engaging projection 55
when the jack cylinder 5 is stored in its inclined
position, so that when the jack cylinder 5 in its
inclined stored position is operated for extension by
mistake, the engaging projections 55 strike the stop
portions 32a to thereby prevent extension of the jack
cylinder 5. The guide projection is provided with an
engaging recess 32b adjacent the terminal end thereof.
The engaging recesses 32b are so positioned that they
are opposed to the engaging projections 55 on said jack
cylindexr 5 when the latter assumes its vertical con-
Eracted position, the width of said engaging recesses
being such that they are éngageable by said projections
55. Thus, when the jack cylinder 5 is extended from
its vertical contracted position, the engaging projection
55 will engage the engaging recesses 32b from above.

In addition, to ensure reliable and smooth engagement
of the engaging projections 55 with the engaging recesses
32b, the lower ends of said projections 55 and the
upper open portions of said engaging recesses are formed
with inclined guide surfaces 32 and 32c. In each

guide projection 32, the terminal end portion including
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the engaging recess 32b may be formed separately from
the remaining portion and reﬁovably attached to the latter
as by bolts to enable replacement in case of wear.
Reference will now be made to a jack cylinder
locking mechanism for preventing the jack cylinder 5 from
swinging in its vertical contracted position during
extension of the extensible beam 3. As shown in Figs. 14
through 16, a locking pin 7 is installed in one of the
transversely opposite lower surface regions of the'
front end portion of the extensible beam 3 through a
compression coil spring 71 so that it resiliently
comes in and out of the extensible beam 3. The end of
the locking pin projecting outside the extensible beam
3 is formed with a vertically elongated head 72, which
engages the outer surfaces 8 of a pair of cams 8
Yertically spaced a predetermined distance apart from
each other and fixed-h:thé lwoer outer surface region
of the front end portion of the fixed box 2. The outer
surface of each cam is formed with an inclined cam
surface 81 which, when seen in plan view, slopes down
toward the front end of the fixed box 2. Thus, as the
extensible beam 3 moves during extension, the head 72
of the locking pin 7 slides along the cam surfaces 81
to thereby project the locking pin 7 into the extensible
beam 3 until the front end of the locking pin 7 engages

the lower lateral surface region of the associated
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engaging projection 55 on the jack cylinder 5 in its
vertical contracted position. This engagement of the
locking pin 7 with the lower lateral surface region of
the engaging recess 55 prevents the jack cylinder 5

from swinging in its vertical contracted position inwardly
laterally of the extensible beam. In addition, in Figs.
14 through 16,the numeral 18 denotes a groove for leading
the locking pin head 72 into the outside of the fixed

box 2. Further, the lower surface of the front end
portions of the fixed box 2 and extensible beam 3 are
formed with notches 21 and 33 to allow the swing movement
of the jack cylinder 5. 1In Fig. 11, the numeral 83
denotes a locking pin for locking the extensible beam 3
in its stored state.

The float 6 is swingably installed by pins 56
projecting from the transversely opposite sides of tﬁe
iower end portion of the cylinder tube 51 of the jack
cylinder 5 and inserted in elongated openings 62 formed
in float attaching seats 61.

The functioning will now be described.

When the outrigger is used, the extensible cylinder
4 is extended from its state shown in Fig. 11 to
extend the extensible beam 3 outwardly laterally of the
machine, as shown in Fig. 17 and then the jack cylinder

5 is extended in its vertical position to bring the float

6 into contact with the ground to float the machineto
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be ready for various types of work.

Thus, in the extensible beam storage state, the
jack cylinder 5 is in the illustrated inclined storage
position. When the exten;ible cylinder 4 starts to
extend to cause extension of the extensible beam 3,
said cylinder 4, while turning downwardly around the axis
of the horizontal shaft 42, as described above, pushes
the link 54 of tﬁe jack cylinder 5 by the rod 43. As
a result, the jack cylinder 5 is turned around the axis
of the horizontal pin 53 to assume its vertical position,
whereupon the extending force of the extensible cylinder
4 is applied to the extensible beam 3, starting extension
of the beam 3.

On the other hand; when the jack cylinder 5 assumes
its vertical position, as described above, the front
and end of the locking pin 7 faces the lower lateral
surface region of the engaging recess 55, as shown in
Figs. 14 and 15 and as the extensible beam 3 is moved
for extension,the locking pin 7 is caused to project into
the extensible beam 3 by the guiding action of the cam
surfaces 81 of the cams 8 installed on the fixed box 2,
until it engages the lateral surface of the engéging
projection 55, as shown in Fig. 16. Tﬁis prevents the
jack cylinder 5 from swaying during movement of the
entensible beam 3. There are cases where after the

extensible beam 3 has been fully or almost fully extended,
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it is somewhat contracted to adjust the length. 1In such
case, the positional change of the jack cylinder 5 to
its inclined position can be prevented by said locking
pin 7. For this reason, the adjustment of the extension
length can be quickly and smoothly made.

Upon completion of extension of the extensible

beam, the jack'cylinder 5 is extended to cause the

engaging projections 55 to engage the engaging recesses
32b of the guide projections 32 on the extensible beam 3,
whereby the cylinder 5 is locked in its vertical extended

position and prevented from swaying or toppling during

_operation.

When it is desired to store the outrigger, the jack
cylinder 5 is contracted to disengage the engaging
projections 55 from the engaging recesses 32b and then
the extensible beam 3 is drawn into the fixed box 2
}or storage therein. In the early stage of extensibie
beam storage, the contraétion of the extensible cylinder
4 pulls the jack cylinder 5 inwardly laterally of the
extensible beam, but the jack cylinéér 5 is prevented
from swinging by the locking pin 7. Therefore, during
beam storage stroke, the jack cylinder 5 is held in its
vertical contracted position and the contracting force
of the extensible cylinder 4 is transmitted to the extensible

beam 3 through the jack cylinder 5 and locking pin 7.

Immédiately before the end of the stroke for storing
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the extensible beam 3, the head 72 of the locking pin
7 slides along the cam surfaces 81 of the cams 8, thus
pulling tﬁe locking pin 7 outwardly of the beam and
releasing said pin 7 from the engaging projection 55
on the jack cylinder 5. Since this unlocks the jack
cylinder 5, which is in its vertical position, the jack
cylinder 5 is pulled by the extensible cylinder 4 from
the time the storage of the extensible beam 3 is com-
pleted, automatically changing from its vertical to
inclined position, finally assuming the state shown in
Fig. 11. At this instant, the float 6 comes in contaét
with the lower surface of the fixed box 2 while it is
horizontal.

The present device has the following merits con-
cerning prevention of malfunction.
: The first problem is about malfunction of the jack
cylinder. Suppose that at the start of extension of
the outriggef,.the jack cylinder 5 is operated for
extension by mistake before the extending operation of
the extensible beam 3. 1In this case, if the jack
cylinder 5 is actually extended, this causes trouble to
the extension of the extensible beam 3 and to the sub-
sequent operation, making it impossible to install the
outrigger. According to the present device, however,
in such case, since the engaging projections 55 oﬁ the

jack cylinder 5 abut against the stop portions 32a of
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the initial end 32a of the guide projections 32 on the
extensible beam 3, it is possible to prevent the jack
cylinder 5 from extending by mistake.

But there may be thought of a case where the
extensible beam 3 is operated for extension without
the operator's knowledge of the situation where the
engaging projections are pressed against the stop portions
32a. In this case, if the resisting force due to the
forced contact between the engaging - projections 55 and
the stop portions 32a (hereinafter referred to simply
as the resisting force) is lower than the beam extending
thrust due to the extensible cylinder 4 (hereinafter
referred to simply as the extending thrust), then the
extending thrust overcomes the resisting force and forces
the jack cylinder 5 to swing to its vertical position.
In addition, said resisting force against the swing of
the cylinder 5 includes the rusting of the pivot around
which it swinés. To facilitate the forced swing of
the jack cylinder 5, it is desirable to decrease the
length of contact between the engaging projections 55
and the guide projections 32 by making the upper surface
level of the stop portions 32a somewhat higher than those
of the other portions of the guide projections 32, as
shown. What matters is a case where said resisting force
is greater than the extending thrust, it being thought

that the possibility of occurrence of such case is
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high in connection with erroneous operation of the jack
cylinder 5. In this case, the jack cylinder 5 becomes
incapable of swing and the extending thrust is tarns-
mitted to the extensible beam 3 through the jack cylinder
5. This situation would cause the extensible beam 3 to
extend without the\jack cylinder 5 swinging to its
vertical position and make the operator mistakenly
think that the outrigger installing operation has been
completed, despite the fact that the jack cylinder 5
has not been extended. According to the present
device, since the locking arm 67 formed on the top of the
link 54 of said cylinder 5 is engaged with the locking
rod 67 fixed to the fixed box 2 when the jack cylinder 5
is in its inclined stored position, if the jack cylinder
5 becomes incapable of swing in its inclined stored
position, as described above, the extending thrust
applied to the jack cylinder 5 is transmitted to the
fixed box 2 through the locking arm 67 and locking rod 20.
Thus, the extensible beam 3 is fixed by the fixed box 2
and its extension is prevented. In addition, if the
jack cylinder swings to its vertical position, the
locking arm 67 is disengaged from the locking rod 20,
as describeq above.

Thus, according to the present device,

(1) the extension~preventing action to provide

against cases where the jack cylinder 5 is operated
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stored position,
| (2) the cylinder forced-swinging action to
provide against cases where some degree of resistance to
swing acts on the jack cylinder 5, and

(3) the beam 3 extension-preventing action to
provide against cases where the cylinder becomnes
incapable of swing, |

are obtained, thereby preventing malfunction of
the outrigger to ensure the proper extending action.

In the above embodiment, the stop portions 32a for
preventing extension of the jack cylinder 5 in its
inclined stored position have been provided as part
of the guide projections 32, but the stops 32 may be
provided singly, not as the guide projections. Further,
according to the above embodiment wherein the jack
cylinder 5 is installed with the cylinder tube 51 down
and the rod 52 up, which is reverse to the conventional
positioning, since the rod 51 is hiQden in the extensible
beam 3, likely damage to the rod 52 énd incidental oil
leakage and malfunction éan be prevented and machining
to be applied to the locking means, etc., may be applied
to the cylinder tube 51, so that such machining is easy
to perform. However, in the present invention, it may
be installed with the cylinder tube 51 up, as in the

conventional arrangement. Further, the locking means



10

15

20

25

0072697

- 40 -

forrlocking the jack cylinder 5 in its vertical extended
position is not limited to the above embodiment; for
example, locking pins adapted to resiliently come in

and out may be provided in the transversely opposité
surfaces of the front end portion of the extensible beam
3 so that said locking pins may be automatically engaged
in locking holes formed in the jack cylinder 5.
Alternatively, a locking pin may be manually inserted
into locking holes formed in the jack cylinder 5 and
extensible beam 3.

As described above, according to the present device,
since the jack cylinder and extensible beam are
respectively provided with projections adapted to be
opposed to each other axially of the jack cylinder when
the latter is in its inclined stored position, which
projections thus constitute a stop mechanism, it is
possible to prevent extension of the jack cylinder when
the latter is operated for extension by mistake when
it is in its inclined stored position. Further, if the
jack cylinder becomes incapable of swing, it is possible
to prevent extension of the extensible beam by the
engaging action between the locking arm provided on the
jack cylinde; and the locking rod provided in the fixed
box, theréby ensuring the proper outrigger extending
operation and increasing the reliability of the device.

Referring to Fig. 18 showing another embodiment
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of the invention, the numerals 2, 3 and 12 denote
extensible beams telescopically fitted together.
Extensible cylinders 4 and 4P are provided for extending
said extensible beams, and a jack cylinder 5 is swingably
provided at the front end of the foremost beam 3. The
extensible cylinéer 4P has a cylinder tube 4Q fixed

at its proximal end to the inner surface of a'fixed

box 2 at‘a fixed point 15, and a cylinder rod 13
connected at its front end to the outer extensible

beam 12 by a connecting member 1l1.

The extensible beam 4 has a cylinder tube 41
pivotally connected at its proximal end to.the inner
surface 86 of the extensible beam 12 by a horizontal
shaft 84 extending transversely of the traveling body,
whereby the cylinder 4 is attached to the extensible
beam 12 so that it is swingable in a vertical plane.

The front end of the rod 43 of the extensible cylinder

4 is pivotally connected to a link 54 projecting from

the jack cylinder 5 by a transversely extending horizontal

shaft 44. That is, the arrangement is such that the

extensible cylinder 4 which was pivotally connected at

42 to the fixed box 2 in Fig. 6 is pivotally connected

at 84 to the inner surface of the extensible beam 12,

instead of being pivotally.connected'mathe fixed box 2.
The thrust of the front extensible cylinder 4 moves

the jack cylinder 5 to its vertical position, and then
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the extensible beam 3 starts to ;dvance. Meanwhile,
thérforward movement of the extensible cylinder rod 13
of the extensible cylinder 4P causes the extensible
beam 12 connected thereto by the connecting member 11 to
advance toward the front end. Meanwhile, the foremost
beam 3 advances under thg thrust of the rod 43 of the
extensible'cylinder 4 pivotally connected to the inner
surface of the extensible beam 12, fTherefore, the
extensible beams 3 and 12 caﬁ be extended the sum of

the amounts of forward travel the extensible- cylinders 43
and 13. It is so arranged that said length of extension
can be obtained by adjusting the amounts of forward
travel of the cylindér rods 43 and 13.

Because of the arrangement described above, the
amount of extension of the extensible beam assembly is
greately increased and the large inner diameter of the
outrigger device is particularly effective in increasing
the stability of the machine frame in the case of handling
heavy objects. |

Referring to Figs. 19 through 23 showing a device
according to another embodiment of the invention, an
extensible cylinder 4 is connected at the proximal end
of its cylinder tube 41 to the inner surface of-a fixed
box 2 and at the front ena of its rod 43 to the front

inner surface region of an extensible beam 3, so that

extension and contraction of the extensible cylinder 4
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enable the extensible beam 3 to be extended from and
stored inthe fixed box 2. In this case, the rod end of
the extensible cylinder 4 and the extensible beam 3 are
interconnected in the following manner.

A backet 40 is fixed tothe rod end of the extensible
cylinder 4, said bracket 40 being formed with an elongated
opening 45 extending in the direction of extension and
contraction of said cylinder. Further, a horizontal pin
29 extending transversely of the machine is fixed in the
interior of the front end portion of the extensible beam
3, said pin 29 being inserted in the elongated opening
45 so that it is movable within the range of constant
length. Thus, the rod 43 of the extensible cylinder 4
is connected to the extensible beam 3 so that within the
range of constant length it is capable of extension and
of free movement (lost motion) in the storing direction.

Further, a pin 56 extending transversly of the:
machine is fixed to the front end of the bracket 40
fixed to the rod end of the exfensible cylinder 4, said
pin 56 being engaged in an elongated opening 46 formed
in a bracket 49 fixed to the outer surface of the
cylinder tube 51 of the jack cylinder 5. The elongated
opening 46 extends axially of the jack cylinder 5, and
the extensible cylinder 4 and jack cylinder 5 are

operatively interconnected through. said elongated opening

46 and pin 56,
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A mechanism for holding the jack cylinder 5 in
its vertical contracted position will now be described.

As sohwn in Figs. 21 ;nd 22, a locking pin 7 is
installed in one of the transversely opposite lower
surface regions of the front end portion of the extensible
beam 3 through a compressionrcoil spring 71 so that it
is capable of resiliently entering and leaving the
extensible beam 3. The end of the locking pin 7 pro-
jecting outside the extensible beam 3 is formed with
a vertically extending long head 72 engaged with the
outer surfaces of a pair of cams 8 spaced a predetermined
distance apart from each other and fixed to the lower
outer surface region of the front end portion of the
fixed box 2. The outer surfaces of the cams are each

formed with an inclined cam surface 81 sloping down-

wardly toward the front end of the fixed box 2, so

that as the extensible beam 3 extends, the head 72 of
the locking pin 7 slides along the cam surfaces 81,
causing the locking pin 7 to project into the extensible
beam 3. Further, a locking plate 57 having a locking
hole 77 is fixed to the region of the outer surface of
the cylinder tube 51 of the jack cylinder 5 opposed to
the locking pin 7, so that when the jack cylinder 5
assumes its vertical position, the locking pin 7 faées
the locking hole 77 of the locking plate 57 and projects

into the extensible beam until its front end engages the
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locking hole 77. This engagement of the locking pin 7
with the locking hole 77 prevents the jack cylinder 5 in
its vertical contracted position from swinging inwardly
laterally of the beam.,

In addition, notches 21 are formed in the front
lower surface regions of the fixed box 2 and extensible
beam 3 to allow the swing movement of the jack cylindef
5. Further, in -Fig. 19, the numeral 22 denotes a
locking pin for locking the extensible beam 3 in its
stored position, and 83 denotes a stop for defining the
storage position of the beam 3. From the standpoint of
safety it is desirable to provide the proximal end of
the extensible beam 3 and the front end of the fixed
box with stops (not shown) for limiting the amount of
extension of said beam 3 to a constant value.

_ The float 6 is swingably installed by pins 62
projecting from the transversely opposite sides of the
lower end portion of the rod 52 of the jack cylinder 5
and inserted in elongated holes 62 formed in float
attaching seats 61 (Fig. 19).

The functioning will now be described.

When the outrigger is used, the extensible cylinder
4 is extended from its state shown in Fig. 19 to extend
the extensible beam 3 outwardly laterally of the machine,
as shown in Fig. 23 and then the jack cylinder 5 is

extended in its vertical position to bring the float 6
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into contact with the ground to float the machine to
be ready for various types of work.

Thus, when the extensible cylinder 4 starts to
extend at the time of extension of siad extensible beam
3, the rod 43 of the cylinder 4 performs lost motion
(sele motion) within the range of the distance of free
movement of the pin 29 in the elongated opening 45 in
the bracket 40, and during the lost motion stroke of
the rod 43 the jack cylinder 5 is pushed by said rod 43
and thereby automatically and forcibly moved from its
inclined stored position to its vertical position shown
in Fig. 20. At this point of time, the pin 29 completes
its movement in the elongated opening 45, so that
extension of the extensible beam 3 is then started.

When the jack cylinder 5 assumes its vertical
position, as described ahove, the front end of the locking
pin 7 is opposed to the locking hole 71 of the jack
cylinder 5, as shown in Figs. 21 and 22. As the
extensible beam 3 extends, the guiding action of the
cam surfaces 81 of the cams 8 installed on the fixed
box 2 causes the locking pin 7 to project into the exten-
sible beam 3, until the front end of said locking pin
engages the_locking hole 77. This prevents playing of
the jack cylinder during movement of the extensible

beam 3.

In addition, when the jack cylinder 5 is extended
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to bring the float into contact with the ground after
the extension of the extensible beam, the jack cylinder
5 is locked in its vertical position by the extensible
cylinder 4 and said locking mechanism, being prevented
from swaying or toppling during operation.

When it is desired to store the outrigger; with the
jack cylinder 5 contracted, the extensible beam 3 is
drawn into the fixed box 2 for storage therein. 1In
the early stage of this extensible beam storage, the
rod 43 of the extensible cylinder 4 tends to move alone
in the direction opposite to that of extension, but
since the jack cylinder 5 is prevented from swinging
toward its inclined stored position by the locking pin 7,
the extensible beam 3 starts to move as soon as the rod
43 of the extensible cylinder moves. Just before com-
pletion of this extensible beam storage, the head 72
of the locking pin 7 climbs up the cam surfaces 81 of
the cams 8, releasing said locking pin 7 from the locking
hole 77 and thereby unlocking the jack cylinder 5 in
its vertical contracted position. Therefore, upon com-
pletion of storage of the extensible beam 3, the rod
43 of the extensible cylinder 4 moves alone in the
direction opposite to that of extension, during which
time the jack cylinder 5 is pulled by the rod 43 and
thereby automatically changes from its vertical position

shown in Fig. 20 to its inclined stored position shown
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in Fig. 43. At this instant, the float 6, in the hori-
zontal state, contacts the lower surface of the fixed
box 2.

As for the arrangement for interconnecting the
extensible cylinder 4 and jack cylinder 5 by means of a

pin and an elongated opening, whereas the above

‘embodiment has the pin 56 associated with the extensible

cylinder 4 and the elongated opening 46 associated with
the jack cylinder 5, it is possible to associate the
elongated opening with the extensible cylinder 4 and
the pin with the jack cylindexr 5. Further, in the
above embodiment, jack cylinder 5 is attached to the
front end of the extensible beam with the cylinder tube
51 up, but it may be pivotally connected to the front
end of the extensible beam in reverse, with the cylinder
tube down and the rod 52 unp. Such arrangement is
advantageous in that since the rod 52 is hidden in the
beam 3, likely damage to the rod 52 and incidental oil
leakage and malfunction can be prevented.

Referring to Figs. 24 through 26 showing a device
according to another embodiment of the invention, a
bracket 40 is fixed to the rod end of an extensible
cylinder 4 and formed with an elongated opening 45
extending in the direciton of extension and contraction
of said cylinder. An extensible beam 3 has two horizontal

pins 29 and 50 internally fixed thereto in its front
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end portion, the distance between said pins being smaller
than the length of said elongated opening 45, said pins
29 and 50 being inserted in said elongated opening 45
so that they are movable along the latter in the range
of constant length. Thus, the rod 43 of the extensible
cylinder 4 is connected tothe extensible beam 3 so that
it is capable of extension in the range of constant
length and free movement (lost motion) in the storing
direction.
Further, the bracket 40 fixed to the rod end

of the extensible cylinder 4 is operatively connected
to a jack cylinder 5 successively through a link attaching
seat 48 fixed to the lower end of said bracket, a link
mechanism 10 consisting of first and second links 79
and 80, and a link attaching seat 78 fixed to the front
end of the rod of the jack cylinder 5. The first link
79 of the link mechanism 10 is doglegged and pivotally
connected at its middle to the extensible beam 3 by a
fixed pin 79. The second link 80 is pivotally connected
to the first link 79 by a movable pin 73 so that the
links are turnable relative to each other. The first 1link
79 and the link attaching seat 48 are pivotally connected
together through an elongated opening 46 so as to
convert the linear motion of the rod 43 into the rotary
motion of the first link 79.

Locking means for locking the jack cylinder 5 in
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its vertical extended position will now be described.
Projections 55 are formed on the transversely
opposfte sides of the cylinder tube 51 of the jack
cylinder 5, extending from the upper end of said tube to
a region close to the lower end. Each projection 55
is stepped so that the outer half 55a dispose&
adjacent the machine width projects to a greater
extent than its inner half 55b (said outer half 55a
and said inner half 55b being hereinafter referred to
as the high land and the low land, respectively). On
the other hand, blocks 34 and 63 are fixed to the
transversely opposite surfaces of the front end portion
of the extensible beam 3 and engaging recesses 32 are
defined between said blocks 34 and 63. The engaging

recesses 32 are so positioned that they will underlie

~the high lands 55a of the projections 55 on the jack

cylinder 5 when said cylinder 5 assumes its vertical
contracted position, the width of said recesses being
such that the recesses are engageable by the high

lands 55a. Thus, when the jack cylinder 5 is extended in

its vertical position, the high lands 55a of the projections

55 will enter the engaging recesses from above and engage
the same. |

A construction for holding the jack cylinder 5 in
its vertical contracted position will now be described.

A locking pin 7 is installed in one of the
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transversely opposite lower surface regions of the

front end portion of the extensible beam 3 through a
compression coil spring 71 so that it is capable of
resiliently entering and leaving the extensible beam

3. The end of the locking pin 7 projecting outside

the extensible beam 3 is formed with a vertically
extending long head 82, which engéges the outer surfaées
of a pair of cams 8 vertically spaced a predetermined
distance apart from each other and fixed on the lower
outer surface region of the front end portion of the
fixed box 2. The outer surface of each cam is formed
with an inclined surface 81 downwardly sloping toward
the front end of the fixed box 2. As the extensible
beam 3 extends, the head 82 of the locking pin 7 slides
along the cam surfaces 81, causing the locking pin 7

.to project into the extensible beam 3 until the front
end of said locking pin 7 abuts against the low land

55b of the associated projection 55 on the jack cylinder

5, which is in its vertical contracted position. This

' abutting engagement of the locking pin 7 with the

projection low land 55b prevents the jack cylinder 5
in its vertical contracted position from swinging
inwardly of the extensible beam 3.

In addition, notches 21 and 33 are formed in the
front lower surface regions of the fixed box 2 and

extensible beam 3 to allow the swing movement of the
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jack cylinder 5. In Fig. 24, the numeral 24 denotes

a locking pin for locking the extensible beam 3 in its
stored state, and 83 denotes a stop for defining the
storage position of the beam 3. From the stanpoint

of safety it is desirable to provide the proximal end
of the extensible beam 3 and tﬁe front end of the fixed
box 2 with stops (not shown) for limiting the amount of
extension of said beam 3 to a constant value.

Referring to Figs. 27 and 28 showing another
embodiment of the invention, a projection 37 is formed
on the upper end of the jack cylinder 5, i.e., on the
front end of the rod 52, while a transversely extending
horizontal pusher pin 39 is fixed to the front upper
portion of a fixed box 2 at a level corresponding to
that of said projection through the intermediary of a
-bracket 40. The numeral ‘23 denotes a collar fitted on

said pusher pin 39. The projection 37 on the jack

cylinder 5 will abut against the pusher pin 39 immediately

before the end of 'a stroke for drawing the beam 3
during extensible beam storage operation and will be
pushed by the pusher pin 39 on the remaining stroke,

so that the jack cylinder 5 will be automatically swung
into its inclined stored position. In addition, the
abutment surface of the projection 37 associated with

the pusher pin 39 is doglegged, as shown, to provide for

stabilized abutted condition.
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Projections 55 of U-shaped cross-section are
provided on the transversely opposite sides of the
cylinder tube 51 of the jack cylinder 5, extending from
the upper end of said tube to a predetermined lower
position, and a roller 59 is rotatably attached to the
lower end of said projection in such a manner as to
project downwardly beyond said lower end to some extent.
On the other hand, the transversely opposite inner
surfaces of the extensible beam 3 are integrally formed
with cams 98 each having a cam surface 99 on their upper
surface, said cams being positioned below said rollers
59. The cam surface 98 of each cam 99 is formed along
an inclined arcuate path which extends to recede from
said roller 59 as the jack cylinder 5 moves from its
inclined stored to vertical position, or which has
its center of curvature located at point 0, (Fig. 28)

-

which is spaced from the pivot axis 0, of the jack

1
cylinder 5 laterally outside the machine, so that when

the jack cylinder 5 is in its inclined stored position,
the roller 59 is in contact with the inner end of the
cam surface 99. In addition, the cam surface may not be
the described arcuate curved surface but a straight
inclined surface extending along said inclined path.

The portion of the cam 98 extending outwardly from the
surface 99 is horizontal and is formed with an engaging

recess 32. The engaging recess 32 has such a width
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that it is engageable by the associated projection 55
on the jack cylinder 5, and the recess is so positioned
as to be bisected by a perpendicular dropped from the
pivot axis 0l of the jack cylinder 5. Thus, when the
jack cylinder 5 assumes its vertical contracted position,
the projections 55 overlie the engaging recesses 32,
and when the jack cylinder 5 is extended in this position,
the recesses 55 descend to engage the engaging recesses
32.

In addition, notches 21 and 33 are formed in the
'?ront lower surface regions of the fixed box 2 and
extensible beam 3 to allow the swing movement of the
jack cylinder 5.

In such arrangement, when the outrigger is used,
with the extensible beam 3 extended outwardly laterally
of the machine the jack ¢ylinder 5 is extended in its
vertical position to bring the float 6 into contact
with the ground to float the machine to be ready for
various types of work.

Referring to Figs. 29 through 31 showing another
embodiment of the invention, an extensible beam 3 has
two horizontal pins 29 and 50 internally fixed thereto
in its front end portion, the distance between said
pins being smaller than the length of an elongated
opening 45, said pins being inserted in said elongated

opening 45 so that they are movable within the range
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of constant length. Thus, the arrangement is such that
the rod 43 of an extensible cylinder 4 is capable of
extension within the range of constant length with
respect to the extensible beam 3 and of free movement
(lost motion) in the storing direction.

A bracket 40 fixed to the rod end of the extensible
cylinder 4 is operatively connected to a jack cylinder 5
successively through a link attaching seat 48 fixed to
the lower end of said bracket, a link mechanism
consisting of first and second links 79 and 80, and a
link attaching seat 78 fixed to the front end of the rod
of the jack cylinder 5. The first link 79 of the link
mechanism is doglegged and pivotally connected at its
middle to the extensible beam 3 by a fixed pin 65. The

second link 80 is pivotally connected to the first link

.79 by a movable pin 73 so that the links are turnable

relative to each other. The first link 79 and the link
attaching seat 48 are pivotally connected together
through an elongated opening 46 so.as to convert the
linear motion of the rod into the rotary motion of the
first link 79.

Locking means for locking the jack cylinder 5 in
its vertical extended position will now be described.

Projections 55 are formed on the transversely
opposite sides of the cylinder tube 51 of the jack

cylinder 5, extending from the upper end of said tube
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to a region close to the lower end. Each projection
55 is stepped so that the outer half 55a disposed
adjacent the machine width projects to a greater
extent than the inner half 55b (said outer half 55a
and said inner half 55b being hereinafter referréd to
as the high land and the low land, respectively). On
the other hand, blocks 34 and 63 are fixed to the
transversely opposite surfaces of the front end portion
of the extensible beam 3 and engaging recesses 32 are
defined between said blocks 34 and 63. The engaging
recesses 32 are so positioned that they will
underlie the high lands 55a of the projections 55 on
the jack cylinder 5 when said cylinder assumes its
vertical contracted position, the width of said
recesses being such that the recesses are engageable
by the high lands 55a. Thus, when the jack cylinder 5
is extended in its vertical position, the high lands 55a
of the projections 55 will enter the engagipé recesses
from above and engage the same.
A construction for holding the jack cylinder in its
vertical contracted position will now be described.
Arlocking pin 7 is installed in one of the
transversely, opposite lower surface regions of the front
end portion of the extensible beam 3 through a compression
spring 71 so that it is capable of resiliently entering

and leaving the extensible beam 3. The end of the locking
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pin 7 projecting outside the extensible beam 3 is formed
with a vertically extending long head 82, which engages
the outer surfaces of a pair of cams 8 verticallf
spaced a predetermined distance apart from each other
and fixed on the lower outer surface region of the
front end portion of the fixed box 2. The outer
surface of each cam is formed with an inclined cam
surface 81 downwardly sloping toward the front end of
the fixed box 2. As the extensible beam 3 extends,

the head 82 of the locking pin 7 slides along the

cam surfaces 81, causing the locking pin 7 to project
into the extensible beam 3 until the front end of said
locking pin 7 abuts against the low land 55b of the
associated projection on the jack cylinder 5, which is
in its vertical contracted position. This abutting
engagement of the locking pin 7 with the projection

low land prevents the jack cylinder 5 from swinging
inwardly of the extensible beam 3.

Referring to Figs. 32 through 34 showing a device
according to another embodiment of the invention, a
pinion 52 is installed at the upper end of a jack
cylinder 5, i.e., at the front end of a rod 52 pivotally
connected to an extensible beam 3, while a rack 19 is
fixed to the front end of a fixed box 2, which rack is
adapted to mesh with said pinion from above when the

extensible beam 3 is in its stored state.. Thus, the rack
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19 meshes with the pinion 47 when the extensible beam
3 is in its state, the meshing force holding the jack
cylinder 5 in its inclined stored position. In the
initial stage of extension and the terminal stage of
storage of the extensible beam 3, the rack 19 meshes
with the pinion 47, automatically swinging the jack
cylinder 5 from its inclined stored to vertical position
and vice versa. In addition, to ensure smooth engagé—
ment and disengagement of the pinion with respect to
the rack, as shown in Figs. 33 and 34, the top portions
of the two outer teeth 19a and 19b of the rack are
stepwise cut off.

Locking means for holding the jack cylinder 5
in its vertical position will now be described.

Projections 55 are provided on the transversely
opposite sides of the cylinder tube 51 of the jack
cylinder 5, extending from the upper end of said tube
to a predetermined position of the lower portion. On
the other hand, guides 31 extending along an arcuate
curve having its center of curvature located at the
axis of the pivot 53 of the jack cylinder 5 are fixed to
the transversely opposite lower inner surface fegions of
the front end portion of the extensibie beam 3, with the
lower end surfaces of said projections 55 on the jack
cylinder 5 being opposed to said guides 31. Each guide

31 is formed with an engaging recess 32 whose centerline
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coincides with a perpendicular dropéed from the pivot
axis 53 of the jack cylinder 5 and whose width is such
that the engaging recess is engageable by the associated
projection 55. Thus, when the jack cylinder 5 assumes
its vertical position, the projections 55 overlie the
engaging recesses 32, and when said cylinder 5 is
extended, the projections 55 enter the engaging recesses
32 and engage the same, as shown in Figs. 33 and 34.

In addition, notches 21 and 33 are formed in the
front lower surface regions of the fixed box 2 and
extensible beam 3 to allow the swing movement of the
jack cylinder 5. The numeral 25 denotes a locking
hole formed in the front upper surface region of the
fixed box 2, and 28 denotes a locking hole formed in
the front upper surface region of the extensible beam
3. A locking pin 22 is inserted in these locking holes
25 and 28 to lock the extensible beam 3 in its stored
state.

In such arrangement, when the outrigger is used, with
the extensible beam 3 extended outwardly laterally of
the machine the jack cylinder 5 is extended in its
vertical position to bring the float 6 into contact with
the ground to float the machine to be ready for various
types of work. In this case, the jack cylinder 5 is
locked in its vertical position in. that the projections

55 on the jack cylinder 5 engage the engaging recesses



10

15

20

25

0072697
- 60 -

32 of the guides 31 on the extensible beam 3, whereby
the jack cylinder is prevented from swaying or toppling
during operation.

For storing the outrigger from this state, it
is seen that immediately before the extensible beam 3
is completely stored in the fixed box 2, the pinion 4&
on the upper end of the jack cylinder 5 engages the rack
19 on the fixed box 2, and on the remaining stroke
extending from this point to the point where the
extensible beam 3 is completely stored in the fixed box
2, the engagement between the rack 19 and the pinion
47 causes the jack cylinder 5 to automatically swing
from its vertical to inclined stored position. At
this instant, the float 6, held horizontal, comes in
intimate contact with the lower surface of the fixed
box 2. .

When the extensible beam 3 is extended from this
state, the engagement between the rack 19 and the pinion
47 established in the initial stage of this extension
causes the jack cylinder 5 to automatically swing
from its inclined stored position shown in Figs. 32 and
33 to its vertical position shown in Fig. 34, whereupon
the pinion is disengaged frdm the rack.

Since the present device is so arranged that the
swing movement of the jack cylinder 5 between its

vertical position and its inclined stored position is
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effected by the engagement between the pinion 47 on
the upper end of the jack cylinder 5 and the rack 19
on the fixed box 2, as described above, there is no need
to provide an exclusive drive source, such as a hydraulic
cylinder, for swinging the jack cylinder 5, so that the
cohstruction is very simple, the cost is low, and extra
operations are unnecessary. Further, the change of thé
jack cylinder 5 from its inclined stored to vertical'
position and vice versa can be reliably and smoothly
effected.

Referring to Figs. 35 through 38 showing a device
according to another embodiment of the invention,
a rack 19 is fixed to the upper end of the outer side
of the cylinder tube 51 of a jack cylinder 5 and at
a position where it is opposed to the outer side of an
extensible beam 3, said rack being upright with its
teeth directed inwardly laterally of the beam. On the
other hand, a pinion 47 is fitted on a horizontal pin 53
which provides a pivot axis for said cylinder 5, said
pinion being fixed to said pin 53 by a bolt 27 with
its teeth directed outwardly laterally of the extensible
beam. Thus, the jack cylinder 5 is provided with the
rack 19 adapted to move axially of the jack cylinder 5
as the latter extends and contracts, while the extensible
beam 3 is provided with the pinion 47 fixed thereto.

The uppermost tooth 19a of the rack 19 has its top
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portion cut off so that it is shorter than the other
teeth, as shown in Fig. 38; thus, when the jack
cylinder 5 is contracted in its vertical position, the
uppermost tooth 19a meshes with a particular tooth 47a
(hereinafter referred to as the meshing tooth) of the
piniﬁn from below in the terminal contraction stage
(immediately before completion of contraction).

Locking means for holding the jack cylinder 5
in its vertical position will now be described.

Guides 31 extending along an arcuate curve
having its center of curvature located at the axis of
the pivot 53 of the jack cylinder 5 are fixed to the
tfansversely opposite lower inner surface regions of the
front end portion of the extensible beam 3, with the
lower end surfaces of projections 55 on the jack
eylinder 5 being opposed ‘to said guides 31. Each guide
31 is formed with an engaging recess 32 whose conterline
coincides with a perpendicular dropped from the axis
of the pivot 53 of the jack cylinder 5 and whose width
is such that the engaging recess is engageable by the
associated projection 55. Thus, when the jack cylinder
5 assumes its vertical position, the projections 55
overlie the engaging recesses 32, and when said jack
cylinder 5 is extended, the projections 55 enter the

engaging recesses 32 and engage the same, as shown in

Fig. 36 and 37.
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In addition,notches 21 and 33 are formed in the
front lower surface regions of the fixed box 2 and
extensible beam 3 to allow the swing movement of the
jack cylinder 5. The numeral 25 denotes a locking
hole formed in the front upper surface region of the
fixed box 2, and 28 denotes a locking'hole formed in
the front upper surface region of the extensible beam
3. A locking pin 22 is inserted in these holes 25 and
28 to lock the extensible beam 3 in its stored state.

Referring to Figs. 39 through 41 showing a device
according to another embodiment of the invenéion,'the
device is so arranged that a jack cylinder 5 and a rack
16 execute unitary movement only in the terminal stage
of contraction and the initial stage of extension of
said cylinder 5 but that thereafter the rack 16 is
separated from the jack cylinder 5 and maintained
meshing with a pinion 47. That is, the preceding embodi-
ment is modified so that an L-shaped rack fittihg frame
60 is fixed to the upper end of the. outer side of the
cylinder tube of the jack cylinder 5 to which the rack 19
of the preceding embodiment was fixed. The rack fitting
frame 60 has an upwardly opened keyhole-like notch 60a
in its upper end. On the other hand, the rack 16 is
separate from the jack cylinder 5 and its lower portion
is formed with a leg 69, the root of which is formed

with a stepped hole 70 in which an engaging body 74 is
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installed through a spring 76 so that said body is
capable of resiliently coming-in and out. Fufther, the
transversely opposite surfaces of said rack 16 are each
formed with a vertically extending groove 75. A pair

of transversely spaced projections 37 are provided on

the upper inner surface region of the front end portion
of the extensible beam 3, and pin-receiving holes 37a

are formed in said projections 37 in their upper and
lower regions. Cylindrical bodies 37b are fixed to the
outer surfaces of said projections 37 at the positions'
where said pin-receiving holes 37a are formed. Rack
retaining pins 38 are resiliently held in the cylindrical
bodies 37b through springs 38a so that their front ends
normally project outside the pin-receiving holes 37a.

A pusher pin 39 is fixed to the front end wall of the
thensible beam 3 and below said projections 37. The front
end surface 3%9a of the pusher pin 39 and the front end
surface 74a of the engaging body 74 are in the form of
inclined surfaces complementary to each other.

Thus, the rack 16 and pinion 47 are in mesh all the
time, and when the jack cylinder 5 is in its extended
position, the rack 16 is separated from the cylinder 5.
At this instant, the rack 16 is held in the extensible
beam 4 by be;ng nipped between the rack retaining pins 38
fitted in the grooves 75. Further, at this instant, the

pusher pin 39 is fitted in the stepped hole 70 of the rack
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16 and pushes the engaging body 74 into the stepped hole
70.

When the jack cylinder 5 is contracted from such
state, the rack fitting frame 60 engages the rack 16
in the terminal stage of contraction and the contracting

force of said cylinder 5, i.e., the lifting force of

. the cylinder tube 51 is applied to the area of engagement

between the rack 16 and the pinion 31. As a result, the
meshing reaction acting on said area of engagement causes
the jack éylinder 5 to automatically swing to its inclined
stored position, as in the case of the preceding embodi-
ment. At this instant, the pusher pin 39 is disengaged
from the stepped hole 70 of the rack 16, so that the
engaging body 74 fits in the keyhole-like notch 60a of
the rack fitting frame 60, thereby integrally inter-
connecting the rack 16 and jack cylinder 5.

When the jack cylinder 5 is extended, the meshing
reaction between the rack 16 and the pinion 47 causes the
jack cylinder 5 to swing to its vertical position in the
initial stage of extension. When the jack cylinder 5
assumes its vertical position in this manner, the pusher
pin 39 pushes the engaging body 74 into the stepped hole
70 to thereby cancel the connection between the rack 16
and the rack fitting frame 60, and concurrently therewith

the rack retaining pins 30 fit in .the grooves 75 of the

rack 16. If, therefore, the jack cylinder 5 is subsequently
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extended, the rack fitting frame 60 is disengaged from
the rack 16; thus, the jack cylinder 5 extends while
leaving the rack 16 behind.

Accoxrding to the arrangement of this embodiment,
since the rack 16 and the pinion 47 are in mesh all the
time, there is no problem of incorrect meshing, as a
matter of course, so that the agtomatic positional change

of the jack cylinder 5 becomes more reliable.
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CLAIMS

1. An outrigger device for wheel-mounted working
machines, comprising;

a fixed box fixed to a wheel-mounted traveling body,

an extensible beam storably fitted in said fixed
boxy, and

a jack cylinder having a float at its lower end and
pivotally connected at its upper end to the front end of
said extensible beam, saia jack cylinder being swingable
around the axis of the pivot at its upper end between a
vertical position and an inclined stored position where
it is drawn inwardly of the extensible beam.

2. An outrigger device as set forth in Claim 1,
including an extensible cylinder pivotally connected at
one end thereof to the fixed box and at the other end

_to the jack cylinder so that it is turnable around an
axlis extending transversely of the traveling body, the
extension and contraction of said extensible cylinder
causing the jack cylinder to swing. between its vertical
position and its inclined stored position.

3. An outrigger device as set forth in Claim 2,
wherein the upper end of the jack cylinder is prdvided
with a link and the extensible cylinder is pivotally
connected at one end thereof to the fixed box and at the
other end to the front end of’said link so that it is

turnable around an axis extending transversely of the
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traveling body, the extension and contraction of said
extensible cylinder causing said jack cylinder to swing
between its vertical position and its inclined stored
positoin.

4. an outrigger device as set forth in Claim 1,
including an extensible cylinder connected at one end
thereof to the fixed box and at the other end to the
extensible beam, and an auxiliary extensible cylinder
pivotally connected at one end thereof to the extensikle
beam and at the other end to the jack cylinder so that
it is turnable around an axis extending transversely of
the traveling body, the éxtension and contraction of
said auxiliary extensible cylinder causing the jack
cylinder to swing between its vertical position and its
inclined stored position.

5. An outrigger device as set forth in Claim 1,
including projections provided on the inner surface of
the extensible beam and on the peripheral surface of the
jack cylinder and adapted to be opposed to each other
axially of the jack cylinder when the latter assumes its
inclined stored position, said projections constituting
a stop mechanism serving to prevent extension of the jack
cylinder when the latter is in its inclined stored'position,
a locking arm projecting from the upper end of the jack
cylinder, a locking rod attached to the front end of the

fixed box and adapted to be engaged by said locking arm
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when the jack cylinder assumes its inclined stéred
position, the arrangement being such that said locking
arm and said locking rod cooperate with each other to
prevent extension of the extensible beam when the jack
cylinder is prevented from swinging from its inclined
stored to vertical position.

6. An outrigger device as set forth in Claim 1,
wherein the extensible beam is in the form of a
telescopically fitted multi-stage beam assembly, and
the jack cylinder is pivotally connected to the front
end of the foremost beam of said multi-stage beam
assembly so that the jack cylinder is swingable around
the axis of the pivot between its vertical position and
its inclined stored position.

7. An outrigger device as set forth in Claim 1,

_including an extensible cylinder connected at one end
thereof to the fixed box and at the other end to the
extensible beam so that it is free to move in the
direction of storage of the extensible beam, an elongated
opening, and a pin engaged in said elongated opening,
wherein a connecting member is provided for connecting
the front end of said extensible cylinder to the side of
the jack cylinder so that the free movement of the
extensible cylinder transmitted through said connecting
member causes the jack cylinder to swing between its

vertical position and its inclined stored position.
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8. An outrigger device as set forth in Claim 1,
including an extensible cylinder connected at one end
thereof to the fixed box and at the other end to the
extensible beam so that it is free to move within the
range of constant length in the direction of storage
of the extensible beam, and a link mechanism for connect-
ing the other end of said extensible beam to the jack
cylinder, the arrangement being such that the free
movement of said extensible cylinder transmitted through
said link mechanism causes the jack cylinder to swing
between its vertical position and its inclined stored
position.

9. An outrigger device as set forth in Claim 8,
wherein the other end of the extensible cylinder is
connected to the extensible beam through a connecting

.means comprising an elongated opening extending in the
direction of storage of the extensible beam and a
projection engaged in said elongated opening and free
to move therein.

10. An outrigger device as set forth in Claim 1,
including a projection provided on the upper end of the
jack cylinder and adapted to be pushed by the front
end of the fixed box when the extensible beam is stored,
thereby causing the jack cylinder to swing from its
vertical to inclined stored position.

11. An outrigger device as set forth in Claim 1,
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including a projection provided on the outer surface of
the jack cylinder, and a member installed on the inner
surface of the extensible beam and positioned below the
level of said projection, said member having a cam
surface extending along an inclined path which extends
to recede from said projection as it'approaches the
inclined stored position of the jack cylinder.

12. An outrigger device as set forth in Claim 1,
wherein the jack cylinder is composed of a cylinder tube
and a rod, the upper end of said rod being pivotally
connected to the front end of the extensible beam.

13. An outrigger device as set forth in Claim 1,

-including a pinion fixed to the upper end of the jack

cylinder, and a rack meshing with said pinion and fixed
to the front end of the fixed box, the engagement
between said pinion and said rack causing said jack
cylinder to swing between its vertical position and its
inclined sfored position.

14. An outrigger device as set forth in Claim 1,
wherein said jack cylin@er is composed of a cylinder
tube and a rod, the front end of said rod being pivotally
connected to the front end of the extensible beam, said
cylinder tube having a rack mounted on the upper outer
lateral region thereof in such a manner that said rack is
upright with its teeth directed -inwardly laterally of the

extensible beam, the latter having a pinion fixed on the
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front end thereof with its teeth directed outwardly
laterally of the extensible beam, the arrangement being
such that in the terminal stage of the contraction of
the jack cylindef said rack and said pinion mesh with
each other and the meshing reaction causes the jéck
cylinder to swing to its inclined stored position.

15. An outrigger device as set forth in Claim 14,
wherein the uppermost tooth of the rack is shorter than

the other teeth.
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