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1. An automatiic speed changing ¢pparatus for a vehicle
including at least an actuating lever for shifting movement
of said vehicle from ferward movement to rearward movement
and vice versa so that when said actuating lever is actuated
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movement speed of the vehicle at this time pecint, said
automatic speed changing apparatus comprising;

switch means adapted to be actuvated independently of
the actuating leéver and

controlling means for sto;:ing and maintaining control

data on the speed stage automatically selected at this time
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point in response to actuation of said switch nr.xans to an ON.

side and then automatically maintaining the selected speed

stage With the use of stored and maintained control data
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ning of: the vehicle. l:.‘(Aaddltlonl to an operation lever (111, 112) such as a select lever, a hold switch (180) is provided for
informing an automatic transmission controller (130) of the need for a hold operation to automatically hold the currently :
selected gear position (speed step) of the transmission (160). The hold operation is executed by the controller depending L

upon the operation of t.hcl hold switch, When the forward-reverse switching is effected after the hold switch is operated,
furthermore, thg transmission at the time of st4rt is once switched (shifted) to the second speed step for, ‘bly. As the desired %
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SPECIFICATION
AUTOMATIC SPEED CHANGING APPARATUS FOR VEHICLE

TECHNICAL FIELD

The present invention relates generally to an automatic
épeed changing apparatus for a vehicle wherein speed
changing in connection with movement of the vehicle is
automatically controlled and more particularly to
improvement of an automatic speed changing apparatus
preferably employable for a transmission mounted on a tire
type construction machine such as a wheel loader or the like

vehicle.

BACKGROUND ART

Fig. 1 schematically illustrates a technical concept
representing a conventional automatic speed cﬁanging
apparatus which has been employed for a passenger car, a
truck or the like vehicle.

As shown in 'Fig. 1, the automatic speed changing
apparatus 1is usually constructed such that the content of
actuations of a select lever device 10 and an acceleration
pedal 20 is -inputted into a controller 30 comprising
computors 31 and 32, and a rotational speed of an engine 40,

a manner of turning on or off a clutch 50 and a manner of
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shifting gears in a transmission 60 are controlled t¢ match
the content of actuations of the select lever device 10 and
the acceleration pedal 20.

Here, the select lever device 10 is such that a select
lever signal representative of the content corresponding to
the actuation position is outputted in response to shifting
actuation of a select lever 11 in the direction of an arrow
mark Fl in the drawing. For example, when the select lever
11 is actuated to a "R (reverse)" position, a select lever
signal representative of "rearward movement of a vehicle (
movement of the vehicle in the rearward direction)" is
outputted, when it is actuated to a "N (neutral)" position,
a select lever signal representative of "parking and
initiating of engine start" is outputted and when it is
actuated to a "D (drive)" position, a select lever signal
signal representative of "forward movement" is outputted
from the select lever device 10. Particularly, when the
select lever 11 is located at the position "D" representing
"forward movement", the engine 40 (precisely speaking, an
electronic governor 41 incorporated in the engine 40) and
the transmission 60 (precisely speaking, a solenoid valve 61
usable for the purpose of shifting gears) are controlled via
the controller 30 so that automat.c speed changing is
effected within the range of, e.g., second speed to fifth

speed.
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When the select lever 11 is actuated to a position
representing "HOLD", a select lever signal representing
"maintaining the gear position in the transmission 60 at
this time point" is outputted from the select lever device
10. In this case, the gear position which has been selected
via ‘the solenoid wvalve 61 at this time point is maintained
in the transmission 60. Namely, the vehicle is then caused
to move while a constant speed stage which has been selected
is maintained.

In addition, when the select lever 11 is actuated to
the position "HOLD", actuation of the select lever 11 in the
direction of an arrow mark F2 in the drawing makes it
possible to perform a manual speed changing operation. If
the select lever 11 is actuated in the direction of, e.g.,
"DOWN", a select lever signal representing "manual shift
down" 1is outputted from the select lever device 10, whéreby
£he transmission 60 is brought in meshing engagemeﬁf with
speed reduction gears. If the select lever 1l 1is actuated
in the direction of "UP", a select lever signal representing
"manual shift up" is outputted from the select lever device
10, whereby the transmission 60 is brought in eshing
engagement with speed increase gears.

In connection with the select lever device 10,
reference numeral 13 designates an inching switch for

commanding movement of the vehicle at a very low speed by a
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depressing operation without actuation of an acceleration

pedal, reference numeral 14 does an "ECQN (economy)" switch

for commanding so-called economic movement of the vehicle by

a depressing operation, reference numeral 15 does a "PWR
(power)" switch for commanding so-called rowerful movement
of.the vehicle (movement of.the vehicle with high output) by
a depressing operatioq and reference numeral 16 does a "lst
(first)" switch for commanding start of movement of the
vehicle at a first speed at the "D" position of the select
lever 11 by a depressing operation.

Fig. 2 is a flowchart which swmmarily illustrates a
mannexr of performing the aforementioned controlling
operation in relatién to the hold processing of the
automatic speed changihg .apparatus (particularly, the
controller 30), i.e., a processing to be performed when the
select lever 1l is actuated to the "HOLD" position.

As shown in Fig.'2, with the automatic speed cﬁanging

apparatus as described above, the hold processing is

exedutéd under conditions that Speéd changing is controlled

unless the select lever 11 is actuated to the "HOLDI"
position and the select lever 11 is actuated'by'no'means in

the direction of the arrow mark F2 once it has been acfuated

~to the "HOLD" -position. The hold proceésing purmits the

curreht speed stage of the transmission 60 (which has been

- selected at this time point) to be maintained, as mentioned

;
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above.

When the select lever 1l is shifted to the "R" position
during the hold processiig, i.e., when movement of the
vehicle is shifted from F (forward movement) to R (rearward
movement), the hold processing is naturally canceled,

whereby automatic speed changing is performed while the

"rearward movement" state is maintained, unless the select

lever 11 is actuated to the "HOLD“ position again.

When the select lever 11 is actuated further in the

direction of the arrow mark F2 while it is actuated to the
"HOLD" position, "manual speed changing" is perfbrmed in the
direction of shift-down or in the direction of shift-up in

correspondence to the direction of actuation of the select

lever 11, as mentioned above.

Since the automatic speed changing apparatus assures

that movement of the vehicle can excellently be stabilizéd‘

by virtue of the hold function provided in that way and

morecver fatigue of a driver (operator) can be minimized,

the automatic speed changing apparatﬁs is very significant
for a passenger car, a truck or the like vehicle of which
movement is comparatively few shifted from Sorward movement
to rnarward movement and vice versa but employment of the
automatic speed changing apparatus is still problematical
for a construction machine such as a wheel loader or the

like which is designed and constructed in the form of a

— e
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vehicle having tires used therefor in the same manner as the
aforementioned vehicles.

Specifically, since a construction machine such as a
wheel loader or the like is such that its movement is often
shift=d from F (forward movement) to R (rearward movement)
and vice versa, as will be apparent from consideration of
its utilization, employment of the automatic speed changing
apparatus for the construction machine 1leads to the
following malfunctions. Accordingly, a work can not be
conducted at a high efficiency in spite of employment of the
automatic speed changing apparatus.

1) Although the automatic speed changing apparatus czain be
held at a specific speed stage suitable for conducting a
certain work, this hold state should be canceled soon (per
every shifting operation from F to R and vice versa).

2) Once the hold state is canceled, it is  required that
movement of the vehicle is once shifted up to the préceding
speed stage and then a° hold processing (representing a
processing of actuating the select lever 11 to the "HOLD"
position) is pexformed again in order that the automatic
speed changing apparatus is held at the preceding speed
stage again.

3) A holding- processing to be repeatedly performed per
every shifting operation from F to R and vice versa is very

complicated and incorrect operation is liable to occur.

SRS
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The present'invention has been made with the foregoing
background in mind and its object resides in providing én
automatic spegd changing apparatus for a vehicle in the form
of a construction machine such as a wheel loader or the like
which assures that a hold processing can always be executed
at a high efficiency while a load to be carried by ‘an

operator (driver) is reduced.

DISCLOSURE OF THE_INVENTION

According to the present invention, switch means, i.e.,

.a hold switch for making a designation as to whether a hold

processing should be executed or not is provided for a

controller of the automatic speed changing apparatus
independently of actuation_le?eré in the fbrm of a séleét
lever dr the like so that the boﬁtroller'executes a hold
proqessing, i.e., a processing of automatically holding a
géar position (speed stagé) in the transmission which has
been selected at this time point.

Consequently, once a required speedistage has beeﬁ held
by actuating the hold switch, movement of a vehicle can
immediately be achieved in an automatic manner at the
required speed stage merely by shifting movemznt of the
vehicle from forward movement to rearward movement and vice
versa. This enables an operation to be performed at a high

efficiency using a construction machine such as a wheel
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loader or the like vehicle.

Furthér, according to the present invention, in case
where movement :of' the .vehigle_ is shifted from forward
mbvement to fearward merment and vicé versa aftér the hold

switch is actuated, when it is automatically shifted to the

required Speéd stage which.has been held in that way, i.e.,

when the vehicle starts its movement in accordance with a
"ho2d" mode irrespective of forward movement or rearward
movement, the transmission is once forcibly shifted to a

second speed stage (representative of a shift change),'and

thereafter when movement of the vehicle reaches the required

speed stage which has been held as the vehicle speed is
increased,_ the hold processing 1is executed so as to
automatically hold this speed stage.

Consequently, when the vehicle moves at the required
speed stage afﬁer movement of the vehicle is shifted frbm
forward movement to rearward movement and vice \versa,

shifting to the required speed stage can always be achieved

stably and smoothly.

BRIEF DESCRIPTION. OF THE DRAWINGS
Fig. 1 is d view schematically illustréting by way of
system diagram a conventional automatic speed changing
apparatus émployabha for a'vehicle; Fig. ZIis a flowchart

illustrating performing a plurality of processings,

- ———
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particdlarly; a’ hold pfocessing uéing the automatic spes=d
changing apparétus shown in Fig. 1, Fig. 3 is a perspective
vieQ illustratiug an actuating section and a section to be
controlled in the automatic speed changing apparatus for a
vehicle in accordance with an embodiment of the present
invention, Ffig. 4 is a view schematically illustrating a
manner of arranging a variety of sensors in case where the

automatic speed changing apparatus is employed for a wheel

loader, Fig. 5 is a block diagram illustrating by way of

example the electrical structure of portions relating mainly
to a hold processing to be perférmed_by the automatic.spéed
changing apparatus, Fig. 6 is a flowchart illustrating a
manner of performing mainly_a hold pro¢es$ing ("holdf mode

processing") in the automatic speed changing apparatus and

‘Fig. 7 is a view schematically illustxating an automatic

speed'changing apparatus in accordance with other embodiment

of the present invention in case where the present invention

~ is applied to the conventional apparatus /system) as shown

in Fig. 1.

BEST MODE FOR CARRYING OﬁT THE INVENTION
Now{ the present invention will be described in detail
below with reference to the accompanying drawings,
particularly, Figs. 3 to 6 which illustfate an embodiment

thereof.

¥
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This embodiment will Dbe described celow on the
assumption that a wheel loader is employed as a vehicle to
which the present invention is applied. For the reason, an
automatic speed changing apparatus .according to  the
illustrated embodiment will be aescribed hereinafter és an
'apparatus.for autcmatically cont:fé)lling a speed changing
operatj.on_. in relation f.o a speed of mo'venienf of the wheel
ioader. | | |

Fig. 3 is a perspective view which schematically
_illﬁst.rates' the .structur'e of a 'drivér seat section and
objects to be controlled in a wheel loader, i.e., a
transriission section to be controlled by the automatic speed
changing apparatus of the present invention. In Fig. 3,
numeral 101 designates a steering handlie, reference numeral
110 does a lever device, reference numeral 1ll1 does a
forward/rearward shifting lever arranged on the lever device
110 to perform a shifting operation of shifting from F
(forward movement) to R (rearward movement) of a vehiclia: ang
yice versa as reprsented by arrow marks in the drawing,
reference numeral 112 does a speed stage shifting lever
likewise arranged on the lever device 110 to perform a

shifting operation of shifting to a required speed stage for

‘the vehicle as represéntéd by arrow marks in the drawing,

reference numeral 113 does an automatic speed

changin, ‘manual 'speed changing shifting lever provided at

10
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the fore end of the speed stage shifting lever 112 to
;erfdrm a shifting opcidtion from an ‘“"automatic speed
changing” mode to a “manual speed changing" mode and vice

versa in response to ar ON-OFF actuation of the speed stage

shifting lever 112, w.zference 'numeral 120 does an

acceleration pedal, reference numeral 1208 does an

acceleration pedal position detecting sensor for detecting a

position assumed by the acceleration pedal 120, rereience

symbol ST does a driver’s seat, reference numeral 170 does a

working machine actuating lever arranged in the proximity of

the driver’s seat ST and reference numeral 180 does a hold

~switch arrangéd likewise in the proximity of the seat ST to

iésue a comMand to a controller (precisely speaking, a
solenoid valye driving circuit) to be described later in
responsé to the ON?OFF actuation.of the .peed stage shifting
lever 112 as to whether the hcld mode processing, i.e., a
prOCesSing of automatically holding the gear pdéition
(representative of the speed stage) which has been selected
at this time point by a transmission 160 as shown in Fig. 3
should be executed or not. 1Incident~lly, reference numeral
161 designates a solenoid valve mounted on the transmission
160 to shift the gear pesition (speed stage) in the
transmission 1%60. The forward movement/rearward movement

shifting lever 111 is provided with a sensor 1ils foxr

detecting the current shifteu rosition and the speed stage

Ll
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shifting 1lever 112 is provided with a  senscr 1125 for
detecting the current st .fted position (in practice, these
sensors 111S and 112S being incorporated in the lever device
110), although they are not shown in Fig. 3. Specifically,
the speed stage shifting lever 112 is used for both modes,
l‘.e., "automatic speed changing" mode and "manual speed
changing"”" mode, and in case where the speed stage shifting
lever 112 is actuated to, e.g., a position "3", an automatic
speed changing operation can be performed within the range
comprising a first speed stage, a second speed state and a
third speed stage depending upon a quantity of depressing
operation of the acceleration pedal 120, while in case where
the speed stage shifting lever 112 is actuated to, e.g., a
position "2", an automatic speed changing operation can be
performed within the range comprising a first speed stage
and a second spced stage depending upon a quantity of
depressing operation of the acceleration pedal" 120.
Similarly, in case where the speed stage shifting lever 112
is actuated to other position, the range in which an
automatic speed changing operation is performed can be set
in the same manner in conformity with the afofementioned
rule.

Fig. 4 - schematically illustrates how essential
components inclusive these various sensors and switches

constituting the automatic speed changing apparatus are

12
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arranged in the wheel loader and how they are operatively
associated with each other.

In Fig. 4, reference numeral 130 designates a
controller, reference numeral 137 does a solenoid valve
driving circuit to be controlled by the controlier 130,
reference numeral 140 does an engine, reference numeral 142
does an 'engine speed detecting sensor for detecting the
current engine speed, reference numeral 150 does a clutch
and reference numeral 162 does a vehicle speed detecting
sensor for detecting the current speed of moveme.:t of the

wheel loader. Other components and units have been already

' described above.
Fig. 5 illustrates a structure of the automatic speed

changing ‘apparatus by showing how the afdrementioned

éomponents and uhits are electrically connected to each
other énd‘Fig.‘6 illustrates‘by‘way of flowchart a madnef of
performing dperations in connection with the‘aforemeﬁtioned
hold mode processing. ‘Structure and operations of the

automatic speed changing apparatus will be described below

‘with referencé to Figs. 5 and 6.

Informations ou detected positions derived from the
forward movement/rearward moVement shifting lever position
detecting sensor 111S, the speed stage shifting lever
position detecting sensor 1125 and the acceleration pedal

position detecting sensor 120S are converted into digital

13
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signals by A/D (analogue/digital) converters 191, 152 and
193 so that they are inputted into the controller (computor)
130. Additionlly, the content of actuations of the
automatic speed changing/manual speed changing shifting
switches 113 and the hold switch 180 is likewise inputted
into the controller 130 in the form of a binary signal. The
controller 130 is operated such that these inputted signals
are introduced into an arithmetic circuit (CPU) 133 via a
first input interface 131.

On the other hand, detected informations derived from
the vehicle speed detecting sensor 162 and the engine speed
detecting sensor 142 are converted jnto digital signals by
A/D converters 194 and 195 so that they are inputted into
the controller 130. The controller 130 is operated such
that these inputted signals are ‘introduced into the
arithmetic circuit 133 via a second input interface 132.

The arithmetic circuit (CPU) 133 is a circuit in which
a variety of signals inputted via the input interfaces 131
and 132 in accordance with a processing program previously
stored in a program memory 134 are processed as required and
the solenoid valve driving circuit 137 for driving the
transmission shift solenoid 161, an electronic governor (not
shown) for controlling a rotational speed of the engine 140,
a solenoid valve (not shown) for turning on and off the

clutch 150 and other associated components are controlled so
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as to match the content of actuations of the levers 111 and
112, the pedal 120 and the switches 113 and 180 executed by
an operator. Control signals outputted from the arithmetic
circuit 133 are transmitted via an output interface 135 to
respective circuit to be controlled.

A hold data memory 136 incorporated in the controller
133 is a memory in which when the hold switch 180 is shifted
to an ON side, control data to be given to the solenoid
valve driving circuit 137 from the arithmetic circuit 133 at
this time point, i.e., a speed stage command to be issued at
this time point is stored. While the hold switch 180 is
shifted to the ON side 4in * that . way, the subsequent
controlling and processing are executed in the arithmetic
circuit 133 in accordance with the manner as represented by
a step 5 and subsequent steps in a flowchart shown in Fig.
6.

Specifically, as shown in Fig: 6, in case ‘whe}e the
automatic speed change/manual speed change shifting switch
113 is shifted to, e.g., an OFF side so that "manual speed
changing" is designated, the arithmetic calculating circuit
133 makes a determination that the automatic speed changing
has been designated (step 1 in Fig. 6) so that controlling
and processing  are executed in accordance with a hitherto
known "manual speed changing" mode in response to detection

of an actuation position of the spead stage shifting lever
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112 (step 2 in Fig. 6). In case where the hold switch 180
is shifted to the OFF side while the switch 113 is shifted
to the ON side to designate "automatic speed change" (step 1
in Fig. 6),'the arithmetig circuit 133 makés a dete;mination

that the hold switch 180 has been shifted to the OFF side

(step 3 in Fig. 6), controlling and processing are execpted

'in' accordance with "automatic speed changing"_mode'on'the

basis of the automatic speed change range designated and set
by the speed Stage-shifting.lever 112 in the above-described
manner in response to detection of a depressing position of
the acceleration pedal 120 (step 4 in Fig. 6). Howevexr, in
the case Qhere the hold witch 180 is shifted fo the ON side
in that way while the switch 113 hés been already shifted to
the ON side, the arithmetic circuit 133 stores in the hold
data memory 136 control data (speed stage command) to be
given to the solenoid valve driving circuit 137 at this time
point and then controls the solenoid valve driving circuit
137 in conformity with control data to be later stored in
the hold data memory 136. This permits a speed stage
selected in accordance with the current mode, i.e.,
"automatic sbeed changing" mode at this time point to be
maintained ih the transmission 160 (sfep 5 in Fig. 6).

When erwérd movement/rearward movément is shifted via
the forward movement/rearward nmvement_shifting levér ill

while such "hold" mode is'maintained, the arithmetic circuit

16
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133 makes a determination thét fhe forward movement/rear&ard
movement has been shifted in that way (step 6 in Fig. 6).
Then, when the vehicle starts its movement (either of
forward movement and rearward movement), the transmission
shifting solenoid valve 161 is first controlled via the
solenoid valve driving circuit 137 so that the transmission
160 is forcibly shifted and changed to a second stage (step
7 in TFig. 6). Thereafter, controlling is executed for
acceleration and selection of speed stage in accordance with
"automatic speed changing" mode  in correspondence _to an
extent of depressing of the acceleration pedal 120 until a
control command value to be given to the soleﬁoid.'valve

driving circuit 137 reaches the command value (control data)

_ stored in the hold data memory 136 (stép 8 in Fig. 6}. -When

the control command value to be given to the solenoid valve

driving circuit 137 reaches the command value stored in the

hold data memory 136, the arithmetic circuit 133 makes a

determination that the control command value has reached the

command value stored  in the hold data memory 135 and
thereafter the program automatically goes to the processing
at the step 5, i.e., a processing of controlling the

solenoid valve driving circuit 137 in accordance with the

" control data (control command value) stored in the hold data

memofy 136. Such processing to be executed by the

arithmetic circuit 133 continues until the hold . switch 180

17
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is disconnected, i.e., until the hold switch 180 is shifted
to the OFF side.

Thus,'with thé automatic speed changing appératus as
constructed according to the embodiment, a hold processing
is brought in such a séte that it automatically continues in
response to actuation of the hold switch 180. Thereafter,
speed of the wvehicle .is' automatically changed to the
movement speed at a required speed stage which has been held
in that way, when movement of the vehicle is shifted from
forward movement to rearward movement and vice versa.
Consequently, with the automatic speed changing apparatus of
the present invention, any operation can be performed at a
high efficiency with an operator’s load reduced remarkably

using a vehicle such as the illustrated wheel loader or ths

like of which -moVement. is often shifted from forward

movement to rearward movement and vice versa.

Further, with the automatic speed changing apparatus of

the present invention, in case where movement of the vehicle

is shifted from forward movement to rearward movement and
vice versa éfter ‘the hold switch 180 is actuated, shift
control (shift change) is once forcibly carried out to a
second speed -stage, when the current speed stage _is
automatically shifted to a required speed stage which has
been held in that way, i.e. when the vehicle starts its

movement in accordance with the "hold" mode irrespective of
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forward movement or rearward movement. Thereafter, when the
speed stage reaches a required speed stage which has been
held in that way as the vehicle speed is increased, the
speed stage is automatically maintained @ at the above
required speed stage by executing the hold. processing.
Consequently, when vehicle movement ' is attained at the
required speed stage after the vehicle movement is shifted
from forward movement to rearward movement and vice versa,
shifting to the required speed stage can always be performed
stably and smoothly.

‘ Incidentally, this embodiment has been described above
with respect to an automatic speed changing apparatus on the
assumption that ¢ rotational speed of the engine 140 is
controlled by means of an electronic governor but the
present invention should not Dbe limited only this.
Alternatively, the engine may be controlled by employing
other suitable method. Further, it should of course be
understood that the present invention should not he limited
only to the foregoing unit.

According to the embodiment, detection is made by the
acceleration pedal position detecting sensor 1205 as to
whether the vehicle is held at the moving state or not but
such detection can practically be made by monitoring the
rotational speed of the engine 140. In case where

recognition is additionally made on the basis of a detection
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signal generated'by the engine speed detécting sensor 142,

the automatic speed changing apparatus may.be constructed

~with the acceleration pedal position detecting sensor 120S

and the A/D cbnverter 193 removed therefrom.

For the convenience of description, structure and
operation of the automatic speed chénging apparatus have
been described-abéve as to the case where the embodiment of
the present invention is applied to the existent steering
apparatus as well as the existent automatic speed changing
apparatus employable for a wheel loader or the like vehicle.
However, the present invention can likewise be applied to
the automatic speed changing apparatus as shown in Fig. 1.
One example will be shown in Fig. 7.

Specifically, - with the. antomatic  speed chahging
apparatus shown in Fig. 7, a select lever device 10° is a
device adapted to issue a command as to one of "R (rearward
mcvement)", "N (nehtfal’" and "D (forward mOvemenf)" as well
as "automatic speed changing" mode or "manual ~speed
changingf mdde.in the same manner as fhe.seleCt lever device

10  in Fig. 1, when the vehicle starts its movement. A

difference point from the select lever device 10 shown in

'Fig. 1 consists in that the select lever device 10° does not

have a function of commanding a hold processing as mentioned
above. A command as to whether a hold processing is

required or not is issued in response to actuation of a hold
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switch 180 arranged separately. In the case of the select
lever device 10°, it is assumed that only a command for the
"manual speed changing" mode is issued, when a select lever
11 is shifted to a "MANU" position (representing a manual
position).

In Fig. 7, reference numeral 170 designates a working
machine actuating lever as described hereinbefore. The
working machine actuating lever 170 is removed from the
automatic speed changing apparatus in case where the vehicle
is a passenger car, a truck or the like.

In this automatic speed changing apparatus, a
controller 30° has functions -equal to those of the
controller 30 according to the preceding embodiment shown in
Fig. 5 so that when a "hold" mode is designated via the hold
switch 180, a step 6 and subsequent steps as shown in Fig. 6
which represents a flowgchart are repeatedly executed in the
same manner as in the preceding embodiment.

Accordingly, also with the automatic speed changing
apparatus shown in Fig. 7, an operation can be performed at
a high efficiency with an operator’s load remarkably reduced
using a vehicle such as a wheel loader or the like of which
movement is often shifted from forward movement to rearward
movement and ‘vice versa. When the vehicle moves at a
required speed stage which has been previously held,

shifting to the required speed stage can always be effected
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stably and smoothly.

With respect to each of the aforementioned embodiments,
a position where the hold switch 180 is located and a manner
of arranging the hold switch 180 can be determined
arbitrarily. Provided that the position and the manner are
determined such that the hold switch 180 can be actuated
independently of other actuating levers, the hold switch 180
may be arranged at any position in accordance with any
manner.

The foregoing embodiments have been described above as
to the case where a computor is used as a controller and a
series of controlling operations for automatic speed
changing inclusive a hold processing are executed using the
computor. Alternatively, the computor may, of course, be
constructed in the form of a so-called hardware circuit so
that the same controlling operations for automatic speed
changing as mentioned above are executed using the hardware

circuit.

INDUSTRIAL APPLICABILITY
As will be apparent from the above description,
according to the present invention, movement of a vehicle
can immediately be achieved in any case in an automatic
manner at a required speed stage which has been previously

determined. Thus, a work can be performed at a high
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efficiency using a construction machine. such as a wheel
loader or the like of which movement is repeatedly shifted

from forward movement to rearward movement and vice versa.
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CLAIMS

1. An automatic speed changing apparatus for a vehicle
including at least an actuating lever for shifting movement
of said vehicle from forward movement to xearward movement
and vice versa so that when said actuating lever is actuated
to either of forward movement and rearward movement, a speed
stage of the vehicle is automatically selected to match the
movement spéed of the vehicle at fhis time point, said
automatic‘speed c¢hanging apparatus comprising;

switch‘neans adapted té be actuated independently of
the actuating lever and

controlling means‘for stoiing and‘mainﬁaining controi

data on the speed atage automatically selected at this time

~point in response to actuation of said switch means to an ON

~ side and then automatically maintaining the salected sipeed

stage with the ‘use of stored and maintained contrbl data
until the switch means is actuated to an OFF side.

2. ‘An automatic speed changing ‘apparatus for & vehicle
including at least an actuating lever for shifting movement
of said vehicle from forward movement tc rearward movement
-nd vice versa sd that when said actuating lever is actuated
to either of forward movement and reazward movement, a speed
stage of the vehicle is automatically selected to match the
movement speed of the vehicle at this time point, said

automatic speed changing apparatus comprising;
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switch means adapted to be actuated independently of
the actuating lever,
first controlling mearis forx storing and holding control

data on the speed stage'automatiCally.selected'at.this time

" point in response to actuation of said switch means to an ON

side and then autématically maintaining the selected speed
stage with the use of stcred and lnaintained control data
until the switch means is actuated to an OFF side and

second controlling means wherein when the actuating
lever is shifted to other side while the switch means is
shifted to the ON side, the speed stage is first forcibly
controlled to a second speed stage and thereafter wﬁen'the
vehicle speed is accelerated, the speed stage is shifted up
to a speed stage adapted to be automatically held by said

first controlling means as time elapses.
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ABSTRACT

An automatic speed changing apparatus for a vehicle for
automatically controlling speed change in connection with
moveinent of the vehicle, wherein a hold switch (180) for
making a designation as to whether a hold processing, i.e.,
a processing of automatically holding the gear position
(speed stage) of a transmission (160) selected at this time
point should be executed or not is provided for a controller
(130) for the automatic transmission apparatus independently
of actuating levers (111, 112) in the form of a select lever
or the like so that the controller executes the hold
processing in response to actuation of a hold switch. In
case where movement of the vehicle is shifted from forward
movement to rearward movement and vice versa after the hold
switch 4is actuated,  the transmission is once forcibly
shifted to. a second speed stage (representative of a shift
change) when the vehicle starts its movement, and the}eafter
when the vehicle speed is increased to reach e required
speed stage which has been held, the required speed stage is
automatically maintained as a result of the hold processing.
With this construction, the automatic speed changing
apparatus permits a work to be smoothly conducted at a high
efficiency for  a construction machine such as a wheel loader

or the like vehicle.
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