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This invention relates to positioning systems, and more
particularly to positioning systems for use with mecha-
nisms actuated by reciprocating hydraulic motors and
the like. ‘

My invention is described herein in a form suitable for
use with shovel tiiting mechanisms on vehicle mounted
shovels; however, it is not limited to such use but may
be used with equal facility for positioning other mecha-
nisms.

Known tractor shovel vehicles have power actuated
shovels arranged at the forward ends thereof. Such a
shovel is pivotally mounted to the forward end of elevat-
ing arm members the latter of which are pivoted, at their
rear ends, to the vehicle frame. The arm members are
pivoted by suitable power actuated means for effecting
clevation of the shovel.

A shovel of the general character to which I refer is
generally employed in one of three.rotative positions.
The shovel is employed in one extreme position for
dumping loads, in the other extreme. position for trans-
porting Ioads, and in an intermediate rotative position

for enoagmg loads, such as loose material, by digging or

scooping. Su1table power actuated means. is provided
for effecting movement of the shovel between its three
rotative positions. No difficulty is encountered in . dis-
posing the shovel in either the extreme clockwise. posi-
tion or the extreme counter-clockwise position since such
positions correspend to the limits of movement:of the
power actuating means. FHowever, it is quite difficult to
rapidly and accurately position the shovel in an interme-
diate scooping or load engaging position with known
tilting mechanisms.  Since the shovel is normally lo-
cated forwardly and downwardly of the operator’s seat,
it is difficult, if not impossible, for the operator to
properly position the shovel, by sight, at the correct
scooping angle

Various devicés have been employed to aid an operator
of the vehicle in positioning the shovel at the proper in-
termediate scooping angle. For example, aligning marks
may be arranged on adjacent relatively movable por-
tions of the mechanism that is employed for actuating the
power tilting means, but this has not proved satisfactory
due to the time required of the operator of the vehicle to
carefully position . the control lever relative to the
aligning marks. -

It is an object of my present invention to provide
automatically operable means for facilitating the disposi-
tion of the shovel at the proper intermediate scooping
position.

In the accomplishment of the foregoing object, I pro-
vide hydraulic actuating assembly means for effecting
pivotal movement of the shovel., Suitable finid liries are
provided for directing fluid under pressure from a source
of fluid pressure to the hydraulic actuating assembly
means and fluid reservoir means is provided for receiving
the fluid forced. frem the hydraulic actuating assembly
means during actuation of the latter. The amount of
fluid which is received by the fluid reservoir determines
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the extent of pi\otal movement of the shovel.
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That is, as:
the fluid reservoir becomes ‘filled with fluid from :the
hydraulic tilt assembly, no further fluid can-be forced
from the hydraulic assembly and thus actuation of the
latter is stopped as well .as tilting of the shovel., This
arrangement provides for automatlcally positioning the
shovel in an intermediate scooping position.

Should it become desirable to tilt the shovel: beyond
the intermediate scooping position, selectwely operable
means, associated with the fluid reservoir, may. be-actu-
ated for by-passing the latter to permit all the fluid to
be forced from the hydraulic actuating assembly means
and returned to the source of fluid pressure. Such by-
passing operation. permits- the - hydraulic actuatmg as-
sembly means to be actuated through its full range, thus
permitting the shovel to be tilted ‘between one extreme
position and the other extreme position,: " .

Now, in order to acquaint those skilled in the art with
the manner of constructing and using positioning mecha-
nisms in accordance with the principles of my present
invention, I shall describe in connection .with.the accom-
panying drawings a.preferred embodiment of my inven-
tion. . .

In the drawings:

Figure 1 is a partial side elevatlonal view of my
present invention embodied with a tractor shovel; and

Figure 2. is a diagrammatic showing of my present
invention including a fluid circuit therefor.

Referring now tc the drawings, there is. indicated gen-‘
erally by the reference numeral 18 a tractor shovel. ve-
hicle, having suitable drive wheels 12 at the forward
end thereof. Suitable prime mover. and . transmission
means (not shown) are provided for driving the forward
drive wheels 12. The vehicle 1@ is further’ prov1ded with
an operator’s seat 14, forwardly of which: is arranged a
hand ‘steering wheel 1§ operatively- connected. through
suitable linkage means with the rear steermg wheels (not
shown) .of the vehicle.

A shovel or scoop member 13 is arranged at the for-
ward end of the vehicle 18 and is provided with rear-

wardly extending spaced apart bracket  members .20 .
which are plvota’ly mounted on a transverse shaft 21,
The shaft 21 is carried at the forward end of rearwardly
extending arm members 22, one arranged on either side -
cf the truck 18.. The arm members.22, at their rear
ends, are secured. to the ends of a shaft 23 journaled in
the truck frame. Extending parallel to and above the
arm members 22, at either side of the truck, .are -arm
members 24, which are secured at their rear .ends, .to
the ends of a transverse shaft 23 journaled in, the truck
frame. . Thé arm members 22 and 24 constitute  a par-
allelogram’ type linkage mechanism and are employed
for a purpose to be more fully described hereinafter.”

Power operated  hydraulic actuating assemblies, indi-.
cated generally by the reference numeral 32, one ai-
ranged on either side of the truck 19, are provxded for
pivoting the arm members 24 ‘whereby elevation of the
shovel 18 may be effected. Each hydraulic actuating as-
sembly 32 comprises a-cylinder 34 pivotally mounted at
35 to the truck frame, and-a piston rod 36 pivotally’
mounted at 37 to the adjacent arm member 24. BY se-
lectively admitting fiuid under pressure to the lower ends
of-the cylinders 34 of the hydraulic actuating assembly:
means 32, the piston rods 36 may be distended  for’
effecting counter-clockwise pivotal movement of -the arm
members: 24 about the pivotal ‘mounting 25. .Clockwise;
pivotal movement of the arm members 24 may. be
effected by bieeding fluid from the lower ends of the -
cylinders 34, which operation permits the piston rods 36
to move inwardly of the cyl‘ndels 34, under the force of ¢
gravity.

Plvotally connected to the forward ends of the arm
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" members 24 about pivot pins.27, and also pivotally con-
- nected to shaft 21, is a generally inverted U-shaped frame
or yoke member 38. The cylinder 40 of hydraulic actu-
-ating assembly means, indicated generally by the refer-
ence numeral 42; is pivotally mounted at 44 to the upper

- bight: portion of the inverted U-shaped frame member

~38. The hydraulic actuating assembly means 42 further

comiprises a piston rod 46 which is pivotaily connected
- at 48 to a flange member 50 suitably secured to the shovel
18, preferably at a Iocatlon centrally between the ends
of the shovel.

-The. afore:described arrangement of the arm members
~22 and 24 in the form of a parallelogram serves to main-
tain the shovel 18 in any predetermined position relative
to: the ground during elevation of the shovel 18 by piv-
oting of the arm members 22 and 24,

Referrmgqnow to Figure 2, thére is shown diagram-
" madtically, -the  shovel 18 in its- three primary operating

positions; the hydraulic actuating assembly means 42, and
the hydraulic fluid circuit associated therewith which
I shall now describe in detail.

- ‘The vehicie 10 is: provided with a source of fluid pres-
sure which may for example assume the form of a hy-
draulic fluid pump 52. The delivery or pressure side of
the pump: 52 is:connected through a fluid line 54 with the

- port 55 of a valve indicated generally by the reference
numeral 56. . A port 57 of the valve 56, in turn, is con-
nected throtigh a fluid line 58 with a sump tank indicated
generally’ at 60 and a port 59 at the lower end of the
cylinder 4§ of the hydraulic actuating assembly 42. The

. intake side of the pump 52 has connection with the sump

“tdnk 60 through a line 61. A check valve 62 is inter-
posed in the fluid line 58. The port 64 of the valve 56
has. connection through a fluid line. 66° with a port 68
mt the upper end of the cylinder 40 of the hydraulic ac-
tuating assembly means 42. The port 70 of the valve 56
has® connection through a line 72 with. the port 74 of a
second valve 76 and with the aforedescribed fluid line 58,
A pair of check valves 78 and 80 are interposed in the

. branches of the flirid line 72. The port 82 of the valve

76 has.connection through a fluid line 84 with the sump

tank  60. Interposed in the. fluid line 84 is. a check

valve 86.

Arranged at a convenient locatlon on_the truck is a -

shovel tilt positioning control mechanism indicated gen-
5 erally by the refererice numeral 88. Thie mechanism com-
pnses a cylmder 90, closed at botli ends, which serves
agd fluid reservoir; and a free floating piston 92 mounted
for aXIaI movement therein. Adjustable threaded stop

méans 94 is arranged st the left end of the mechanism 88,
" as viewed in Figure 2, and may be adjusted for. varying
the. extent of ‘travel of the piston 92.

“The port 96 at the left end of the. cylinder 98 communi-
cates through a flnid line 98 with the port. 168 of the
» valve 76. The port. 102 at the right end of the cylinder
90 communicates through a flaid line 104 with the port
"106 of the valve 76, .

The valves 56 and 76 are of the conventlonal spool-
type- -which .are readily avaxlable on the market and there-
- fore it is thought that a full showing and description

- thereof. is not necessary for purposes of the present dis--

closure, The valves 56 and 76 are provided with valve
plungers 108 and 110 which have connection through suit-
able linkage respectively with- control levers 112 and 114
.arranged closely adjacent: to the operator’s.seat of ilie
vehicle 10. ‘
Assuming that the shovel 18 is in the position shiown
in-Figure 1 and in solid lines in Figure 2, the industrial
) ﬁrLck 10 may be driven forwardly for forcing the shovel
- 18into a pile of material that is to be picked up. After
: the truck 10 has been driven forwardly, and the shovel 18
has been filled with material, the control lever 112 ad-
jacent the. driver’s seat may be actuated.for causing. the
valve plunger 108 to be moved upwardly while the valve
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plunger 110 remains. fixed. Such actuation of the valve
plunger 108 permits fluid under pressure to flow from the
pump 52 through the fluid line 54, the port 55, the valve
56, the valve port 64, the fluid line 66, and the port 68
into the upper end of the tilt cylinder 46 for causing
the piston rod 46 to be moved outwardly of the cylinder
40. Downward movement of the piston rod 46 forces
fluid from the bottom end. of the cylinder 40 through the
fluid line 58, the check valve 80, the fluid line 72, the
port 74, the \nalve 76, the port 82, the fluid line 84, and
the check valve 86 to the sump tank 69. The check
valves 62 and 78 serve to prevent the flow of filuid there-
past in the direction in which the fluid is forced from the
lower end of the cylinder 40.

As a consequence of the distending of the piston rod
46, the flange member 50 and bucket or shovel 1§ are
pivoted counter-clockwise from the solid line scooping
or digging position shown in Figure 2 to the dash
line load carrying or framsporting position. The shovel
18 may be maintained in the load transporting position
shown in dash lines by returning the control lever 112 to
a neuiral position which effects the return of the valve
plunger 108 to a neutral or hold position. During move-
ment of the shovel 18 from the solid line scooping posi-
tion to the dash line locad carrying position, it is to be
noted that the tilt positioning control mechanism 88 re-
mains unactuated due to the fact that the valve 110 is
maintained in a neutral or hold position.

The shovel 18 may now be elevated by selectively ad-
mitting fluid under pressure to the lower ends of the cylin-
ders 34 of the hydraulic actuating assembly means 32 for
effecting counter-clockwise' pivotal movement of the arm
members 22 and 24 in a manner previously described
hereinbefore. After the shovel 18 has been elevated, the
truck’ 180 may be driven to the location where the con-
tents of the shovel 18 are to be depésited.

The contents of the shovel 18 may be dumped or
emptied by suitable actuation of the control levers so as
to effect movement of the valve plunger 108 downward-
ly and the valve plunger 110 upwardly After actuation
of: the plungers 108 and 110 i in such @ manner, fluid is
permitted to flow from: the pump 52 through. line 54,
port 55, valve 56, port 70, fluid line 72; check valve 78,
and‘hence to port 74 of ‘the valve 76. Fro‘rn the port 74,
the fluid under pressure flows through the valve 76, port
100; fluid line 98, and port 96 to the left end of the
cyhnder 90 of the tilt positioning control mechanism
88. This flow of fluid under pressure causes the free
floating piston 92 to be moved from the solid line posi-
tion shown (at the left). in Figure 2 to the dash line
position (at the I'l“‘ht) The fluid which is displaced from
the cylinder 99 is forced through port 102, fluid line 104,
port 106, valve 76, port 82, fluid. line 84 and. check
valve 86, to the sump tank 60.

Sxmultaneously, the force of gravxty urges the shovel 18
to pivot clockwise from tlie dash line load carrying posi-
tion to the double dot dash line. dump position.. During
such clockwise movement of the shovel 18, the piston
rod 46.is moved upwardly. within the cylmder 40 of the
tilt mechanism 42 which créates a suction force at the
lower end of the cylinider 40 for drawing oil therein from
the sump tank 60 through the line 58 and the check valve
62, At the same time, fluid is fbrced from the upper end
valve 56, port 57 arid line 58 to the sump tank 60 ! Now
by returning the control valves.to their neutral position the
valve plungers 108 dnd 110 are retiirned to-their neutral
or hold positions: for maintaining the shovel 18 in the
double dot dash lifie dump position.

If it is now desired to return the shovel 18 to the digging
or scooping position shown in solid lines in. Figures 1 and
2, the control levers 112 and 114‘nee'd only be actiiated
for moving the valve plunger 108 up ly ar
plunger ¥10 downwardly. Upon . siicl actuatlon of the
plungers 108 and 110, fluid ‘wader pressure will flow from
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- upper end of the cylinder
.'rod "46 'downwardly.
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the pump 52 through the fluid line 54, port 55, control
valve 56, port 64, fluid line 66, and port 68, to the
40 for urging the piston
Downward movement of the
piston rod 46 causes fiuid within the lower end of the

cylinder 40 to be forced through the port 59, fluid line 58,

check valve 80, port 74, valve 76, port 106, fluid line
104, and port 102, to the right end of the cylinder 90 of
the tilt positioning control mechanism 88. This move-
ment of the fluid under pressure into the cylinder 90
causes the free floating piston 92 to be moved from the
right hand dash line position to the left hand solid line
position. Fluid which was contained in the left end of
the cylinder 30 is forced through the port 96, fluid line 98,
port 100, valve 76, port 82, fluid line 84, and check
valve 86 to the sump tank 60.

At such time as the piston 92 reaches the solid line
position shown in Figure 2, no further flow of fiuid from
the tilt cylinder 4@ is permitted and thus downward move-
ment of the piston rod 46 is stopped at a point inter-
mediate of its extreme ends of normal travel. The posi-
tion at which the piston rod 46 is stopped in movement
depends upon the volume of the cylinder 99 and the posi-
tion of the adjusting means 94 of the tilt positioning con-
trol mechanism 88.

It will thus be seen that with the mechanism of my
present invention the piston rod 46 may be automatically

" stopped in an intermediate position for disposing the

shovel 18 in the solid line digging or scooping position.
By returning the control levers to neutral positions, the
valve plungers 108 and 119 may be returned to their
neutral or hold positions and the shovel 18 maintained
in the solid line position shown in Figures 1 and 2. The
above described cycle of operation may then be repeated.
" If desired, additional tilt positioning control mechanisms
may be associated with the hydraulic tilt mechanism 42
under which circumstances the shovél 18 may be auto-
matically positioned in any one of a plurality of inter-
mediate tilt or rotative positions.

Now, while I have shown and described what I believe
to be a preferred embodiment of my present invention,
it will be understood by those skilled in the art that var-
ious modifications or rearrangements may be made there-
in without departing from the spirit and scope of my
present invention.

I claim:

1. A positioning mechanism for a shovel carried by a
vehicle and mounted for limited pivotal movement, com-
prising movable fluid means carried by the vehicle for
effecting pivotal movement of said shovel, said fluid
means discharging fluid during pivotal movement of the
said shovel, and reservoir means for receiving a portion
of the fluid dischargeable from the said fluid means for
automatically interrupting movement of the fluid means
when said shovel reaches a predetermined pivotal position.

2. A positioning mechanism for a shovel carried by a
vehicle and mounted for limited pivotal movement be-
tween two extreme positions, comprising power actuated
fluid means carried by the vehicle for effecting pivotal
movement of said shovel, said fluid means discharging
fluid during pivetal movement of the said shovel, and
selectively operable reservoir means for receiving a por-
tion of the fluid dischargeable from the said fluid means
for automatically interrupting actuation of the fluid means
when said shovel reaches a predetermined intermediate
pivotal position.

3. For use with a vehlcle, the combination of a shovel,
arm means pivoted at one end to the vehicle and at the
other end to said shovel, first power actuated fluid means
carried by the vehicle and having connection with said
arm means for effecting pivotal movement of the latter
whereby said shovel may be raised or lowered, second
power actuated fluid means carried by said arm means
for effecting pivotal movement of said shovel relative to
said arm means, said second power actuated fluid means
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discharging fluid during pivotal movement of the said
shovel relative to the said arm means, and reservoir means
for receiving a portion of the fluid dischargeable ‘from
the said second power actuated fluid means for auto-
matically interrupting actuation of the second power actu-
ated fluid means when said shovel reaches a predetermined
pivotal position relative to said arm means, '

4. For use with a vehicle, the combination of a shovel
carried by the vehicle and mounted for limited pivotal
movement, movable fluid means carried by the vehicle
for effecting pivotal movement of said shovel, said fiuid
means discharging fluid during p1vota1 movement of the
said shovel, reservoir means for receiving a portion of
the flnid- dischargeable by the said movable fluid means
and automatically interrupting movement of said movable
fluid means when said shovel reaches a predetermined
pivotal position, and means associated with said reservoir
means for by-passing the latter in order that said shovel
may be pivoted beyond said predetermined pivotal po-
sition. .

5. For use with a vehicle, the combination of a shovel
carried by the vehicle and mounted for limited pivotal
movement, movable fluid means carried by the vehicle
for effecting pivotal movement of said shovel, said mov-
able fluid means discharging fluid during pivotal move-
ment of the said shovel, tilt limiting reservoir means in-
cluding multi-position valve means for receiving fiuid dis-
¢harged from the said movable fluid means and auto-
matically interrupting movement of said movable fluid
means when said valve means is in one position and said
shovel reaches a predetermined pivotal position;, and
means associated with said valve means and operable when
the latter is in another position for by-passing said tilt
limiting reservoir means in order that said shovel may
be pivoted beyond said predetermined pivotal position.

6. For use with a vehicle, the combination of a shovel
carried by the vehicle and mounted for limited pivotal
movement, hydraulic actuating assembly means carried
by the vehicle for effecting pivotal movement of said
shovel, a source of fluid pressure, means for directing
fluid under pressure from said source of fluid pressure to
one end of said hydraulic actuating means, the said hy-
draulic actuating means discharging fluid from the other
end when pressure is applied and fluid admitted to the
said one end, reservoir means for blocking the discharge
of fluid from said other end of said hydraulic actuating
means when said shovel reaches a predetermined pivotal
position, and selectively operable means associated with
said reserveir means for by-passing the latter to permit
fluid to return from said hydraulic actuating assembly
means to said source of fluid pressure in order that said
shovel may be pivoted beyond said predetermined pivotal
position.

7. For use with a vehicle, the combination of a shovel
carried by the vehicle and mounted for limited pivotal
movement, hydraulic actuating assembly means carried
by the vehicle for effecting pivotal movement of said
shovel, a source of fluid pressure, means for directing
fluid under pressure from said source of fluid pressure to
one end of said hydraulic actuating assembly means,
means for receiving the flnid forced from the other end
of said hydraulic actuating assembly means during actu-
ation of the latter, and said last named means having a
fluid capacity less than the fluid capacity of said hydraulic
actuating assembly means whereby the extent of actu-
ation of said hydraulic means is limited for automatically
preventing tilting of said shovel beyond a predetermined
rotative position.

8. For use with a vehicle, the combination of a shovel
carried by the vehicle and mounted for limited pivotal
movement, hydraulic actuating assembly means carried
by the vehicle for effecting pivotal movement of said
shovel, a source of fluid pressure, means for directing
fluid under pressure from said source of fluid pressure to
one end of said hydraulic actuating assembly means,
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'n§ for reCelvmg the fiuid forced from theé othér end
_hydgauhc actuating assembly means during actii-
n of fhe Iatter, said fluid receiving medns having a
ﬂuld capacxty fess than the fluid capacity of said hydraulic
actuatmg assembly means whereby the extent of actua-
tion of said hydrauhc actuatmty assembly means is limited
for automatically preventmg tilting of said shovel beyond
a predetermmed rotative position, and sel°ctxvely operable
means associated with said fluid receiving means for by-
passmg the fatter to permit fluid forced from the other
end of sald hydraulic actuating assembly means to flow
to said source of fluid pressure in order that said shovel
may ‘be pwoted beyond said predetermined rotative
9, For use with a vehicle, the combination of a shovel
carned by the vehicle and mounted for limited pivotal
movement, hydrauhc actuatmg assembly means carried
by the vehlcle for effecting vaotai movement of said
shovel, a source of fluid pressure, means for directing
fluid under pressure from said source of fluid pressure to
one end of said_hydraulic actuating assembly means, a
tilt. posmomng control cylinder having a free ﬂoatm"
plston therein for recelvmg the fluid forced from the other
end of sald hydraulic actuating assembly means during

actuatlon of the latter, said tilt positioning control cyl- :

mder having a fluid capacity less than the fluid capacity
of sald hydraulic actuating assembly means whereby the
extent of actuation of said hydraulic actuating assembly
means is limited for automatically preventing tilting of

said shovel beyond a predetermined rotative position, and

sevl‘ethely operable means associated with said tiit posi-
tioning control cylinder for by-passing the latter to permit
fluid forced from the other end of said hydraulic actuat-
ing assembly means to flow to said source of fluid pres-
sure in order that said shovel may be pivoted beyond
said predetermined rotative position.
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10. For use with a vehicle, the com“bmatlot} of a shovel
¢afriéd by the vehicle and mounted for hmlted pivotal
mmovement, hydraulic actuatlng assembly means cartiéd
by the vehlcle for effecting pivotal movement of said
shovel, a source of fluid pressure, means for directing
fluid under pressure from said source of fluid pressure
to one end of said hydraulic actuating assembly means,
tilt limiting means inchiding a cylinder having a free float-
ing piston therein and multi- posmon valve means having
one position for directing to said cylinder the fluid forced
from the other end of said hydraulic actuating assembly
means during actuation of the latter, said cylinder having
a fluid capacity less than the fluid capacity of said hy-
draulic actuating assembly means whereby the extent of
actnation of said hydraulic actuating. assembly means is
limited for automatically preventing. tilting of said shovel
beyond a predetermined rotative position, and means
associated with said valve means and operable when the
latter is in another position for by-passmg said. tilt limit-
ing means in order to permit fluid forced from the other
end of said hydraulic actuating assembly means to flow
to said source of fluid pressure in order that said shovel
may be pivoted beyond said predetermined rotative
posmon
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