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1.
A<\

In—an\apparatus for compensating a stop position

of a bucket, employed in a bucket leveler device for 

C-or\\ar<A\

■ocntrol\said bucket .to keep it horizontal, in which bucket 

leveler device a bucket cylinder unit is extended by 

a predetermined length so as to turn on a limit switch 

which in turn issues an ON signal to a relay; for energiz­

ing a leveler solenoid to turn on said relay so that 

said leveler solenoid is energized and a bucket control 

lever is automatically returned to its neutral position 

by the thus energized leveler solenoid: the ■improvomen·»

wherein: extending/'retracting speeds of said bucket

cylinder unit is detected by a detecting means; a neces-



(11) AU-B-12283/88 
(10)596732

-2-

sary time lag is established orUthe basis of a signal 

issued from said detecting means; and, after collapse 

of· a period of said time lag, said relay for energizing 

said levaler solenoid is tuned on and kept "on" until 

said limit switch is·· turned off.
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(57) Abstract

Bucket stop position correction apparatus which 
corrects automatically the stop position of a bucket un­
der any operating conditions (the number of revolutions 
of an engine) to a substantially constant horizontal posi­
tion in order to mitigate operation fatigue of an operator 
and to improve accuracy of work. This correction appar­
atus includes a sensor (67 or 67') for sensing an expan- 
sion/contraction speed of a bucket cylinder (27) and a 
controller (51) for holding an output to a driving relay 
(66) for a leveller solenoid (46) until a necessary time lag 
(Bi) is set in accordance with the data from the sensor, 
the relay is actuated with the time lag described above 
and a proximity switch (33) is turned off.

CONTROLLER
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' SPECIFICATION

APPARATUS FOR COMPENSATING STOP POSITION OF BUCKET

FIELD OF THE INVENTION

The present invention relates to an apparatus 

for compensating a stop position of a bucket of a loader 

such as a tractor shovel and the like, and more particu­

larly to an apparatus for compensating a stop position

of a bucket in a bucket leveler device for the loader

such as the tractor shovel and the like, through which 

apparatus the stop position of the bucket of the loader 

is automatically compensated so that the bucket is kept 

substantially horizontal even when an engine of the trac­

tor shovel and the like is operated in any condition 

(or at any engine speed).

BACKGROUND OF THE INVENTION

In loading operation of the loader such as the 

tractor shovel and the like, the earth and sand are loaded 

into a dump trucks, hoppers and the like. Namely, the 

earth and sand shoveled by a bucket of such loader are 

discharged into the dump truck, hopper and the like.

In case that the loader is a tractor shovel, after comple­

tion of discharging of the earth and sand, an operator

of the tractor shovel backs the tractor shovel. At this

time, in order to efficiently perform shoveling of the 

earth and sand in a minimum of time in the next cycle,
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the operator moves a boom of the tractor shovel downward, 

while he so changes the direction of the bucket that 

the bucket having been tilted downward for discharging 

the earth and sand is tilted back to be kept horizontal 

so as to facilitate the shoveling operation of the bucket 

conducted along the ground in the next cycle.

Namely, after completion of discharging of the 

earth and sand, the operator must confirm a rearward 

safety of the tractor shovel when he backs the tractor

shovel. In addition to such confirmation of the rearward

safety of the tractor shovel, the operator must confirm 

a frontward safety of the tractor shovel in an operation 

in which the bucket is tilted back to be kept horizontal 

at a time when the bucket is brought into contact with 

the ground. Consequently, at this time, the operator 

of the tractor shovel must perform simultaneously a plu­

rality of actions such as: a steering action of the trac­

tor shovel; controlling actions of levers for lowering 

.a boom; and controlling actions for stopping a tilting 

operation of the bucket so as to keep the bucket horizon­

tal. Therefore, the operator of the tractor shovel must 

be a skilled one. In addition, in the above tilting opera­

tion of the bucket, since the bucket is tilted back to 

be kept horizontal through visual observation of the 

operator, the horizontal position of the bucket varies

ήν. -

j

J
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in each cycle to make an operational accuracy of the 

shoveling of the bucket poor. This is disadvantageous

to the tractor shovel.

As is already well known, in order- to eliminate 

such disadvantage, a bucket leveler device has been em­

ployed in the tractor shovel.

Such conventional bucket leveler device is con­

structed of: a signal issuing portion "A" shown in Figs.

1 and 2 of the accompanying drawings; and a bucket control 

lever return mechanism portion "B" shown in Fig. 1.

As shown in Figs. 1 and 2, in the signal issuing 

portion "A" of the bucket leveler device: a limit switch 

33 is mounted on a side portion of a cylinder 31 of a 

bucket cylinder unit 27 for controlling the position 

of a bucket 23 with respect to a boom 22; and a position 

detecting element 34 is so mounted on a piston rod 29 

of the bucket cylinder unit 27 as to turn on the limit 

switch 33 at a time when the bucket cylinder unit 27 

is extended by a predetermined length, whereby the limit 

switch 33 having been turned on issues a signal.

On the other hand, as shown in Figs. 1 and 3, 

in the bucket control lever return mechanism portion 

"B" of the bucket leveler device, a guide plate 44 is 

mounted on a bucket control lever 4-3· The bucket control 

lever return mechanism portion "B" is also provided with

4



a lever’detent mechanism "C" in which: a roller 5θ is 

pressed against the guide plate 44 under the influence 

of a resilient force exerted by a tension spring 49; 

the guide plate 44 in its contour and the tension spring 

49 in its stiffness are so determined as to make it possi­

ble to hold the bucket control lever 43 at its full-stroke 

position after the bucket control lever 43 is moved to 

such full-stroke position thereof. In the bucket control 

lever return mechanism portion "B" of the bucket leveler 

device, there is further provided a leveler solenoid 

46 for electrically unlocking the lever detent mechanism 

"C" .

In the signal issuing portion "A" of the bucket 

leveler device, when the bucket cylinder unit 27 is ex­

tended by the predetermined length, the limit switch 

33 is turned on to issue an electrical signal for energiz­

ing the leveler solenoid 46. The thus energized leveler 

solenoid 46 unlocks the lever detent mechanism "C" to 

permit a bucket control valve 35 to be moved to its neu­

tral position from a tilt position thereof under the 

influence of a resilient force exerted by a return spring 

incorporated in the bucket control valve 35·

Namely, once the operator has moved the bucket 

control lever 43 to its full stroke position at a time 

when the operator backs the tractor shovel, it is possible
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for the operator to permit the bucket 23 to continue 

its tilting action even if he frees his hand from the 

bucket control lever 43 thereafter. When the bucket 'Cylin­

der unit 27 has been extended by the predetermined length 

for directing the bucket 23 in a horizontal direction 

in general, the bucket control lever 43 automatically 

returns to its neutral position to stop the tilting action 

of the bucket 23.

Consequently, the operator can concentrate his 

attention on the lowering operation of the boom 22 and 

the steering operation of the tractor shovel through 

his hands and on the rearward safety through his eyes.

As is clear from the above description, the bucket leveler 

device is indispensable to the loader such as the tractor

shovel and the like.

In a brief summary, the operations of the bucket 

leveler device in the prior art are as follows: turn 

on the limit switch 33 -> actuate the leveler solenoid

.46 -> operate the bucket control lever 43 -> actuate 

the bucket control valve 35 -> control the oil pressure 

in the bucket cylinder unit 27 —> and stop the bucket

23. In the above operations of the bucket leveler device, 

there are slight time lags between the-operations. How­

ever, these slight time lags amount to a considerable 

time lag of the order of naught point several seconds



in the entire bucket leveler device.

On the other hand, since the delivery of an oil 

pump in a hydraulic circuit employed in the bucket leveler 

device depends on the engine speed, an angular velocity 

of the bucket 23 in its tilting-back action varies as 

the engine speed varies.

Consequently, the stop position of the bucket 

23 varies according to variation of the engine speed, 

which produces the time lags and variation of the angular 

velocity of the bucket 23 in its tilting-back action.

Namely, when the engine speed is relatively low, 

the bucket 23 is held at a high position slightly higher 

than a desired position. On the other hand, when the 

engine speed is relatively high, the bucket 23 is held 

at a position higher than the above high position. As 

described above, the stop position of the bucket 23 varies 

when, the engine speed varies.

Since the stop position of the bucket 23 varies 

as described above, shoveling of thin surface layers 

of products and the soil by the use of the bucket 23 

adversely affect the products and the soil. In addition, 

due to such variation of the stop position of the bucket 

23, the cutting edge of the bucket 23 is unevenly worn 

to cause economical disadvantages. In order to prevent 

the stop position of the bucket 23 from varying, hitherto,
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the operator keeps the engine speed constant, or controls 

the stop position of the bucket 23 in a very sensitive 

manner, which causes the operator to be very tired. Such 

operator's fatigue is another problem inherent in the 

conventional bucket leveler device.

SUMMARY OF THE INVENTION

Under such circumstances, the present invention 

is completed. It is an object of the present invention 

to provide an apparatus for compensating a stop position' 

of a bucket, the apparatus being employed in a bucket 

leveler device so as to automatically compensate the 

stop position of the bucket to make it possible to keep 

the bucket substantially horizontal even when the engine 

is operated at any speed (engine speed), whereby the 

operator's fatigue is lessened to improve the operation 

in efficiency, and wear parts such as the cutting edge 

of the bucket are prevented from being unevenly worn 

to produce a large economical effect.

The above object of the present invention is 

accomplished by providing: In an apparatus for compensat 

ing a stop position of a bucket, employed in a bucket 

leveler device for control said bucket to keep it horizon 

tai, in which bucket leveler device a bucket cylinder 

unit is extended by a predetermined length so as to turn 

on a limit switch which in turn issues an ON signal to



a relay for energizing a leveler solenoid to turn on 

said relay so that said leveler solenoid is energized 

and a bucket control lever is automatically returned 

to its neutral position by the thus energized leveler 

solenoid: the improvement wherein: extending/retracting 

speeds of said bucket cylinder unit is detected by a 

detecting means; a necessary time lag is established 

on the basis of a signal issued from said detecting means; 

and, after collapse of a period of said time lag, said ' 

relay for energizing said leveler solenoid is tuned on 

and kept "on" until said limit switch is turned off.

In addition, according to the present invention, 

there is further provided: The apparatus for compensat­

ing the stop position of said bucket, wherein: said signal 

issued from said detecting means corresponds to an engine 

speed detected by means of an engine speed sensor; and 

said time lag is so established as to increase as said 

engine speed decreases, and decrease as said engine speed

increases .

The above and many other advantages, features 

and additional objects of the present invention will 

become manifest to those versed in the art upon making 

reference to the following detailed description and accom­

panying drawings in which preferred structural embodiments 

incorporating the principles of the present invention
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are shown by way of illustrative examples.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of an embodiment of 

the present invention;

Fig. 2 is an enlarged side view of an essential 

part of the bucket position detecting mechanism employed 

in the embodiment of the present invention shown in Fig. 

i;

Fig. 3 is a partially enlarged view of a part 

of the embodiment of the present invention shown in Fig.

1, encircles with a circle 111;

Fig. 4 is a block diagram of a control mechanism 

employed in the apparatus of the present invention for 

compensating the stop position of the bucket;

Fig. 5 is a flowchart illustrating the operation 

of the apparatus of the present invention for compensating 

the stop position of the bucket; and

Fig. 6 is a partially enlarged view of an essen­

tial part of the bucket position detecting mechanism 

provided with means for detecting the extending/retracting 

speed of the bucket cylinder unit employed in another 

embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinbelow, embodiments of the present invention 

be described in detail with reference to Figs. 1will
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to 6 of the accompanying drawings.

Fig. 1 is a schematic view of an embodiment of 

the present invention, in which: the reference numeral

20 denotes a loader such as a tractor shovel and the 

like. The loader 20 is provided with a boom 22 pivotally 

mounted on a body 21 of the loader 20. In a front-end 

portion of the boom 22 is vertically swingably mounted 

a bucket 23- A lever 24 is pivotally connected to the 

boom 22. A front-end portion of the lever 24 is connected 

with the bucket 23 through a link 25.

In the body 21 of the loader 20 is provided a 

boom cylinder 26 for swingably driving the boom 22 in 

a vertical plane. A base portion of a bucket cylinder 

unit 27 is pivotally connected to the body 21 of the 

loader 20 through a pivot pin 28. A piston rod of the 

bucket cylinder unit 17 is pivotally connected to a base 

portion of the lever 24 through a pivot pin 30. As is 

clearly shown in Fig. 2, a limit switch 33 is mounted 

on a cylinder 31 of the bucket cylinder unit 27 through 

a switch holder 32. On the other hand, a detecting element 

34 is provided in the piston rod 29 of the bucket cylinder 

unit 27. A signal issuing portion "A" of the embodiment 

of the present invention shown in Fig. 1 is constructed 

of these components.

In the drawings, particularly in Fig. 1: the
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reference numeral 35 denotes a bucket control valve.

Ports 35A, 35B of the bucket control valve 35 are con­

nected to a delivery ports of an oil pump 36 through 

oil passages 37» 38, the oil pump being driven by an 

engine "E" of the loader 20. A check valve 39 is provided 

in the oil passage 37· An oil reservoir port 35C of the 

bucket control valve 35 is communicated with an oil reser­

voir 40.

On the other hand, other ports 35D and 35E of 

the bucl. t control valve 35 are connected to a rod-side 

pressure chamber (not shown) and a bottom-side pressure 

chamber (not shown) of the bucket cylinder unit 27 through 

other passages 41 and 42 respectively, these pressure 

chambers of the bucket cylinder unit 27 are separated 

from each other by means of a piston of the bucket cylin­

der unit 27 so as to be positioned ir, opposite sides 

of the bucket cylinder unit 27.

The bucket cylinder unit 27 is extended/retracted 

as the oil pumn 36 delivers the oil. Since the delivery 

of the oil pump 36 is proportional to the engine speed, 

the extending/retracting speed of the bucket cylinder 

unit 27 is also proportional to the engine speed.

In Fig. 1, the reference character "B" denotes 

a bucket control lever return mechanism portion in which: 

a guide plate 44 is fixedly mounted on a lower-end portion

(

}

r·
$

π
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of a bucket control lever 43; and a leveler solenoid

46 is fixedly mounted on a frame 45 of the body 21 of 

the loader 20. A lever 47 is pivotally mounted on the 

frame 45 through a pivot pin 47a. An end portion of the 

lever 47 is connected to a movable member 46a of the 

leveler solenoid 46 through a pivot pin 48, while the 

other end portion of the lever 47 is connected to a ten­

sion spring 49 interposed between such other end portion 

of the lever 47 and the frame 45. As is clearly shown

in Fig. 3, a roller 50 is pivotally mounted on the lever

47 to form a detent mechanism "C" for the lever 47. The 

roller 50 is pressed against a concave portion 44a of 

the guide plate 44 under the influence of a resilient 

force exerted by the tension spring 49, so that the roller 

50 is forcibly held in the concave portion 44a of the 

guide plate 44.

The bucket control lever 43 is pivotally mounted 

on the frame 45 of the body 21 of the loader 20 through 

a pivot pin. In the drawings, the reference numeral 111 

denotes a pilot valve for hydraulically controlling the 

bucket control valve 35· A lever 111a extending from 

the pilot valve 111 is connected to a lever.43a through 

a rod 112, the lever 43a being fixed to the bucket control 

lever 43·

Incorporated in the pilot valve 111 is a return

1$

I

ί
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spring (not shown) for returning the bucket control lever 

43 to its neutral position.

In case that the bucket control lever 43 is moved 

to its tilt position so that, under the influence of 

the resilient force or tensile force exerted by the ten­

sion spring 49, the roller 50 is forcibly inserted into 

the concave portion 44a of the guide plate 44 mounted 

in the lower-end portion of the lever 43, the bucket 

control lever 43 is held in its tilt position unless 

the leveler solenoid 46 is actuated against the resilient 

force of the return spring (not shown) of the pilot valve 

111 so as to disengage the roller 50 from the concave 

portion 44a of the guide plate 44.

On the other hand, by operating the bucket control 

lever 43, it is possible to operate an inner spool of 

the pilot valve 111. When the spool of the pilot valve 

111 is operated, a spool of the bucket control valve 

35 is hydraulically moved to its tilt position to permit 

the oil to flow through the oil passage 42, whereby the 

bucket cylinder unit 27 is extended to move che bucket 

23 upward.

In Fig. 1, the reference numeral 51 denotes a 

controller. As shown in Fig. 4, the controller 51 com­

prises: a bucket position detecting circuit 52; an engine 

speed detecting circuit 53; a constant-setting circuit



54 for setting a constant; an arithmetic unit 55; a 

memory 56; a system operation indicator 57; a timer· opera­

tion indicator 58; a delay circuit 59; and a relay driving 

circuit 60.

All the output terminals of the bucket position 

detecting circuit 52, engine speed detecting circuit 

53. constant-setting circuit 54 and the memory 56 are 

connected to input terminals of the arithmetic unit 55·

On the other hand, input terminals of the system operation 

indicator 57 and the timer operation indicator 58 are 

connected to output terminals of the arithmetic unit 

55· The output terminals of the arithmetic unit 55 are 

connected to input terminals of the relay driving circuit 

60 through the delay circuit 59.

In Fig. 4: the reference numeral 61 denotes a 

system on/off switch; 64 and 65 change-over switches 

for setting a plurality of operating modes through ON-OFF 

combination of these switches, the modes being determined 

on the basis of a variable relationship between the engine 

speed and the time lag produced in the bucket leveler 

device; 66 a relay for energizing the leveler solenoid 

46; and 67 a speed sensor for detecting the engine speed 

of the engine "E".

The system on/off switch 61 is provided with 

a pair of contact segments 62 A, 63A and a pair of contact



points 62B, 63B together with another pair of contact 

points 62C, 63C, which contact points cooperate with 

the contact segments 62A, 63A in operation. The contact 

segment 62A is connected to an electric power source 

68 (DC 24 V). The remaining contact segment 63A is con­

nected to the limit switch 33· On the other hand, the 

contact point 62B is connected to the input terminals 

of the arithmetic unit 55. The contact point 63B is con­

nected to the input terminals of the bucket position 

detecting circuit 52. The remaining contact points 620,

630 are connected to the relay 66. Contact segments 64a 
and 65A of the change-over switches 64 and 65 are 

grounded, respectively. The remaining contact points 

64B and 65B of the change-over switches 64 and 65 are 

connected to the input terminals of the constant-setting 

circuit 54, respectively. On the other hand, the engine 

speed sensor 67 is connected to the input terminals of 

the engine speed detecting circuit 53·

The output terminals of the relay driving circuit 

60 are connected to the relay 66, while the output termi­

nals of the relay 66 are connected to the leveler solenoid 

46.

Now, the operation of the apparatus of the present 

invention for compensating the stop position of the bucket 

will be hereinbelow described with reference to the flow-
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chart shown in Fig. 5·

In a step 100, the system on/off switch 61 is 

turned on in a condition in which the loader 20 is driven. 

Then, in a step 101, the signal issued from the speed 

sensor 67 is constantly measured. At this time, in order 

to prevent abnormal signals from being employed in opera­

tion, the signal or engine speed thus measured is compen­

sated so as to provide a compensated engine speed. In 

a step 102, the operator selects a level number of such 

compensated engine speed on the basis of the following

table :

Engine Speed Time Lag Bi (sec)

Level No. Speed Range (rpm)

1 0 to n^ B1

2 "to B2

3 n.2 "to B3

N nN-l tO nN bn

: Engine speed in a high idling operation of the en­

gine.

After selection of the level number of the engine

i



speed, in a step. 103 shown in Fig. 5, a time lag Bi corre

sponding to the above level number is determined.

In a step 104, it is decided whether or not the 

limit switch 33 is turned on to issue a signal. In case 

that the limit switch 33 is not turned on so that any 

signal is not issued from the limit switch 33, the pro­

grammed process illustrated in the flowchart shown in 

Fig. 5 returns to the step 101 in which the engine speed 

is measured again. So long as any signal is not issued 

from the limit switch 33, the above return process is 

repeated so that the time lag Bi depending on the engine 

speed is constantly renewed.

At this time, when the bucket cylinder unit 27 

is extended by a predetermined length so that the limit 

switch 33 is turned on, the relay 66 for energizing the 

leveler solenoid 46 is turned on after collapse of a 

period of the thus renewed time lag Bi in a steps 105,

106 and 107 so that the bucket control lever 43 returns 

to its neutral position after the collapse of such period 

of the renewed time lag Bi.

In a step 108, the relay 66 is kept "on" until 

the limit switch 33 is turned off. In a step 109, when 

the limit switch 33 is turned off, the relay 66 is turned 

off. As a result, in a step 110, the leveler solenoid 

46 is de-energized.
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As is clear from the above description, the bucket 

23 is lowered by lowering the boom 22 for performing 

its shoveling action of the next cycle, and is constantly 

stopped on the ground after collapse of the time lag 

Bi. An amount of the time lag Bi is so set as to increase 

as the engine speed decreases, and decrease as the engine 

speed increases, whereby the bucket 23 is constantly 

stopped at a substantially predetermined horizontal posi­

tion regardless of variation of the engine speed (the 

predetermined horizontal position corresponding to the 

bucket stop position at a time when the engine speed 

is maximum ).

In case that the controller 51 fails, it is possi­

ble to keep the conventional functions of the bucket 

leveler device alive by operating the system on/off switch 

6l. The system operation indicator 57 indicates the fact 

that the controller 51 is alive. On the other hand, the 

timer operation indicator 58 indicates the fact that 

the delay circuit 59 is operated.

In the above embodiment of the present invention 

shown in Figs. 1 to 5, the change-over switches 64, 65 

are provided to make it possible to vary the amount of 

the time lag Bi being preset. Consequently, it is possible 

to adapt the bucket leveler device of the present inven­

tion to various types of the loaders through only opera-
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tions of the change-over switches 64, 65.

In addition, in the above embodiment of the pre­

sent invention, the speed sensor 67 for detecting the 

engine speed proportional to the extending/retracting 

speed of the bucket cylinder unit 27 serves also as a 

means for detecting the extending/retracting speed of 

the bucket cylinder unit 27. However, it is also possible 

to directly detect the extending/retracting speed of 

the bucket cylinder unit 27 so as to issue a signal to 

the controller 51.

In Fig. 6, there is shown a second embodiment

7

I
7

ι

of the present invention which is a unit for directly 

detecting the extending/retracting speed of the bucket 

cylinder unit 27. Namely, in this unit of the second 

embodiment of the present invention, there is provided 

a detecting element 34' interposed between a front end 

of the piston rod 29 of the bucket cylinder unit 27 and 

the cylinder 31 of the same. A plurality of concave/convex 

portions are regularly arranged in a portion of the de­

tecting element 34'. When the bucket cylinder unit 27 

is extended/retracted, a number of the concave/convex 

portions having passed through a speed sensor 67' For 

a predetermined period of time is detected by such speed 

sensor 67' to determine the extending/retracting speed 

of the bucket cylinder unit 27. In this second embodiment
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/7 ί
of the present invention, it is also clear that the time 

lag Bi corresponding to the thus detected 

extending/retracting speed of the bucket cylinder unit 

27 is read out of the memory 56 of the controller 51.

In operation, the second embodiment of the present 

invention operates according to the same flowchart as 

that of the first embodiment of the present invention 

shown in Fig. 5-

As described above in detail, by the use of the 

apparatus of the present invention for compensating the 

stop position of the bucket, employed in the bucket lev- 

eler device, it is possible to eliminate the operator's 

additional actions previously required to keep the stop 

position of the bucket constant. As a result, in contrast 

with the conventional operator's actions, the operator 

of the apparatus of the present invention is not required 

to constantly control the engine speed by controlling

• an accelerator pedal of the loader such as the tractor

i shovel and the like so that his fatigue is considerably

. -....lessened to make it possible to improve his actions in

efficiency and accuracy, which leads to prevention of 

uneven wear of the wear parts such as the cutting edge 

of the bucket, whereby a large economical effect is ob­

tained .
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CLAIMS
A<\

1. I-fi....an\app ara t us for compensating a stop position

of a bucket, employed in a bucket leveler device for 

C-ont-rA\

,cofi4>i*el^said bucket .to keep it horizontal, in which bucket 

leveler device a bucket cylinder unit is extended by 

a predetermined length so as to turn on a limit switch 

which in turn issues an ON signal to a relay; for energiz­

ing a leveler solenoid to turn on said relay so that 

said leveler solenoid is energized and a bucket control 

lever is automatically returned to its neutral position 

by the thus energized leveler solenoid: the—improvomoirt 

wherein: extending/retracting speeds of said bucket

cylinder unit is detected by a detecting means; a neces­

sary time lag is established on the basis of a signal 

issued from said detecting means; and, after collapse 

of· a period of said time lag, said relay for energizing 

said leveler solenoid is tuned on and kept "on" until 

said limit switch is turned off.

2. The apparatus for compensating the stop position 

of the bucket as set forth in claim 1, wherein: said 

signal issued from said detecting means corresponds to 

an engine speed detected by means of an engine speed 

sensor; and said time lag is so set as to increase as 

said engine speed decreases, and decrease as said engine 

speed increases .
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1 3. An apparatus for compensating a stop position of a

2 bucket substantially as hereinbefore described with

3 reference to the accompanying drawings.

4
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