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EP 0 474 865 B1
Description

The present invention relates to an apparatus for detecting abnormality which arises at a certain position in a speed
changing system for a movement machine, a construction machine or the like.

Fig. 6 is a block diagram which schematically illustrates by way of example the structure of a conventional apparatus
for detecting abnormality in a speed changing system.

As shown in the drawing, an output from an engine 41 is transmitted to a transmission 43 via a torque converter
42, and an output from the transmission 43 is then transmitted to driving wheels 44 via a differential gear unit and a
speed reducing unit at a final stage both of which are not shown in the drawing.

The engine 41 is equipped with an engine rotation sensor 45 from which a signal is inputted into a controller 46
corresponding to the present rotational speed of the engine 41. In addition, each of the driving wheels 44 is equipped
with a vehicle speed sensor 47 from which a signal is also inputted into the controller 46 corresponding to the present
vehicle speed.

The controller 46 outputs a speed stage command to obtain a speed stage so as to actuate a transmission clutch
shift valve 48, causing a certain speed changing cluich in the transmission 43 to be selected and then brought in an
engaged state.

Conventionally, the speed changing system is provided with an abnormality detecting apparatus for detecting ab-
normality of each of the engine rotation sensor 45 and the vehicle speed sensor 47 in response to outputs from these
sensors 45 and 47.

This abnormality detecting apparatus is intended to detect the abnormality based on the result derived from com-
parison of an output from the engine rotation sensor 45 with an output from the vehicle speed sensor 47. For example,
in a case where the present speed stage remains at a certain speed stage other than a neutral stage, the abnormality
detecting apparatus determines whether an output from the engine rotation sensor 45 exceeds a threshold of 2500 r.
p.m. or not, and moreover, determines whether an output from the vehicle speed sensor 47 is reduced to a level of
zero kilometer or not. At this time, as shown in Fig. 7, when it is found that the output from the engine rotation sensor
45 exceeds the threshold of 2500 r.p.m. and the output from the vehicle speed sensor 47 is reduced to a level of zero
kilometer, the abnormality detecting apparatus determines that "abnormality is present with respect to the vehicle speed
sensor 47" (which represents that a vehicle speed signal system is abnormal).

Since the abnormality detecting apparatus is constructed in the above-described manner, it makes the aforemen-
tioned determination on the assumption that the transmission clutch shift valve 48 is properly actuated and the speed
changing clutch is properly brought in an engaged state.

When it is confirmed that the transmission clutch shifting valve 48 is properly actuated and the speed changing
clutch is properly brought in an engaged state, it can be concluded that the aforementioned determination has been
made correctly. However, in a case where the vehicle speed sensor 47 operates correctly but abnormality arises in a
hydraulic system, there may be caused an occasion that an output from the engine rotation sensor 45 exceeds 2500
r.p.m. and an output from the vehicle speed sensor 47 is reduced to a level of zero kilometer even when the transmission
clutch shift valve 48 fails to operate properly and the present speed changing stage in the transmission 43 remains
still at a neutral stage. Also in this case, the abnormality detecting apparatus determines that "abnormality is present
with respect to the vehicle sensor 47". This means that the abnormality detecting apparatus fails to exactly detect the
practical position where the abnormality has arisen.

An apparatus for detecting abnormality in a speed changing system according to the preamble of claim 1 is known
from Ep-A-O 161 521. This apparatus allows for the determination of an abnormality with respect to a certain speed
stage, however, the exact position of the abnormality cannot be determined.

As is apparent from the above description, these conventional abnormality detecting apparatuses have the problem
that they cannot specifically identify the position where the abnormality has arisen.

It is the object of the present invention to provide an apparatus for detecting abnormality in a speed changing
system wherein the position where abnormality arises in the speed changing system can specifically be identified with
excellent accuracy.

This object is solved, according to the invention, with the features of claim 1.

According to the present invention, there is provided an apparatus for detecting abnormality in a speed changing
system including a transmission composed of a plurality of speed changing clutches to perform a speed changing
operation in response to a speed stage command so as to select one of the speed changing clutches and then bring
it in an engaged state, wherein the apparatus comprise

- clutch engaged state detecting means arranged independently of the speed changing clutches to detect whether
the speed changing clutch is brought in an engaged state or not,

- rotational speed detecting means for detecting a rotational speed of each of shafts located before and behind the
speed changing clutches,
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- clutch engaged state determining means for determining based on the contents of the speed stage command in
response to an output from the clutch engaged state detecting means with respect to each of the speed changing
clutches whether or not the speed changing clutch is brought in an engaged state in conformity with the content
of the speed stage command,

- rotational speed determining means for determining based on the contents of the speed stage command in re-
sponse to an output from the rotational speed detecting means whether or not one of the shafts located before
and behind the speed changing clutches is rotated at a speed reduction ratio corresponding to the speed changing
clutch which has been selected and then brought in an engaged state in conformity with the contents of the speed
stage command, and

- means for detecting based on the results derived from the determinations of the clutch engaged state determining
means and the rotational speed determining means the position where the abnormality has arisen in the speed
changing system.

With such construction as defined above, the practical position where the abnormality has arisen in the speed
changing system of the apparatus can exactly be detected by combining the result derived from the determination of
the clutch engaged state determining means with the results derived from the determination of the rotational speed
determining means.

In the drawings:

Fig. 1 is a block diagram which schematically illustrates the structure of an apparatus for detecting abnormality in
a speed changing system in accordance with the present invention,

Fig. 2 is a flowchart which schematically illustrates a series of processings to be executed by the apparatus in
accordance with a failure diagnosis routine,

Fig. 3 is a flowchart which schematically illustrate another series of processings to be executed further by the
apparatus in accordance with the diagnosis routine shown in Fig. 3,

Fig. 4(a) and Fig. 4(b) are illustrative views which show determinations to be made by a controller in the apparatus,
respectively,

Fig. 5(a), Fig. 5(b) and Fig. 5(c) are another illustrative views which show determinations to be made by the con-
troller in the apparatus, respectively,

Fig. 6 is a block diagram which schematically illustrates the structure of a conventional apparatus for detecting
abnormality in a speed changing system, and

Fig. 7 is an illustrative view which shows determination to be executed by a controller in the conventional apparatus.

Now, the present invention will be described in detail hereinafter with reference to the accompanying drawings
which illustrate a preferred embodiment of the present invention.

Fig. 1 is a block diagram which schematically illustrates the structure of an apparatus for detecting abnormality in
a speed changing system in accordance with the present invention.

Referring to Fig. 1, an output from an engine 1 is transmitted to a transmission 3 via a converter 2, and an output
from the transmission 3 is then transmitted to driving wheels 4 via a differential gear unit and a speed reducing unit at
a final stage both of which are not shown in the drawing.

The engine 1 is equipped with an engine speed sensor 5 adapted to output a signal corresponding 10 an engine
speed NE so that an output from the engine speed sensor 5 is inputted into a controller 6.

A speed changing command indicative of a speed stage to be assumed by the transmission 3 is inputted into the
controller 6 from a shift selector which is not shown in the drawing.

The transmission 3 is essentially composed of an auxiliary speed changing unit 7 including speed changing clutchs
H and L at a first stage (hereinafter referred to simply as H/L clutches) operatively connected to an output shaft 2a of
the torque converter 2 (hereinafter referred to simply as a transmission input shaft) and a main speed changing unit 8
including a speed changing clutch R (clutch for rearward movement) and first to fourth clutches 1st, 2nd, 3rd and 4th
(hereinafter referred to simply as SP clutches) at a second stage operatively connected to an output shaft 7a of the
auxiliary speed changing unit 7 (hereinafter referred to simply as a transmission intermediate shaft) so as to selectively
determine a speed stage by combination of one of the H/L clutches on the auxiliary speed changing unit 7 side with
one of the SP clutches on the main speed changing unit 8 side.

The transmission input shaft 2a is equipped with a transmission input shaft rotation sensor 9 for detecting a rota-
tional speed N,y thereof, the transmission intermediate shaft 7a is equipped with a transmission intermediate shaft
rotation sensor 10 for detecting a rotational speed Ny p thereof, and an output shaft 8a of the main speed changing
unit 8 (hereinafter referred to simply as a transmission output shaft) is equipped with a transmission output shaft rotation
sensor 11 for detecting a rotational speed N1 thereof so that the detected value Ny of the sensor 9, the detected
value Ny p of the sensor 10 and the detected value Noy1 of the sensor 10 are inputted into the controller 6.
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H/L clutch valves 12 and 13 each adapted to be actuated in response to an electric signal are separately hydrau-
lically connected to the H/L clutches H and L so that the H/L clutiches H and L are hydraulically controlled by the H/L
clutch valves 12 and 13 hydraulically connected thereto.

Similarly, SP clutch valves 4 to 18 each adapted to be actuated in response to an electric signal are separately
hydraulically connected to the SP clutches R, 1st, 2nd, 3rd and 4th so that the SP clutche R is separately controlled
by the SP clutch valves 14 to 18 hydraulically connected thereto.

Each of the H/L clutch valves 12 and 13 and the SP clutch valves 14 to 18 includes a proportional solenoid (not
shown) which serves as an actuator for displacing each spool so as to enable a hydraulic pressure to be generated in
proportion to an intensity of driving electric current inputted into each proportional solenoid. The H/L clutch valves 12
and 13 andthe SP clutch valves 14 to 18 are supplied with pressurized hydraulic oil from a hydraulic pump (not shown)
via a main relief valve (not shown).

Clutch pressure command signals are inputted into the H/L clutch valves 12 and 13 and the SP clutch valves 14
to 18 from the controller 6 via a drive circuit (not shown) in order to shift desired clutches of the H/L clutches and the
SP clutches to ON (engagement) or shift them to OFF (disengagement). Specifically, after clutch pressure command
signals C4, C, and C3 to C; outputted from the controller 6 are amplified in the drive circuit, they are inputted into the
H/L clutch valves 12 and 13 and the SP clutch valves 14 to 18. Thus, the foregoing clutch pressure command signals
and an intensity of electric current flowing through each of the aforementioned solenoids are kept in the proportional
relationship relative to each other.

In addition, the H/L clutches H and L are equipped with clutch pressure sensors 19 and 20 for detecting each
clutch pressure exerted thereon, while the SP cluiches R, 1st, 2nd, 3rd and 4th are equipped with clutch pressure
sensors 21 to 25 for detecting each clutch pressure exerted thereon. The clutch pressure sensors 19, 20 and 21 to 25
are actuated such that they are turned on when the active clutch pressure is higher than a preset value (value sub-
stantially equal to 1/2 of a cluich set pressure), while they are turned off when the active clutch pressure is lower than
the preset value. Signals S, and S, representing that the clutch pressure sensors 19 and 20 are turned on or off as
well as signals S3 to S; representing that the clutch pressure sensors 21 to 25 are turned on or off are inputted into
the controller 6.

It should be noted that the aforementioned preset pressure is a threshold for determining whether the H/L clutches
and the SP clutches are brought in an engaged state or released from the engaged state. As shown in Fig. 1, the
controller 6 is essentially composed of an input circuit 26 into which the detection signals S, and S, of the clutch
pressure sensors 19 and 20, the detection signals S5 to S of the clutch pressure sensors 21 to 25, the detection signal
NE of the engine rotation sensor 5, the detection signal Ny of the transmission input shaft rotation sensor 9, the
detection signal Ny p of the transmission intermediate shaft rotation sensor 10 and the detection signal Ng1 of the
transmission output shaft rotation sensor 11 are inputted, a ROM 27 in which a flowchart for executing the content of
items shown in Table 1 to Table 4 to be described later as well as a series of speed changing processings to be described
later and a flowchart shown in Fig. 2 and Fig. 3 are memorized, a RAM 28 in which calculation equations (to be described
later) required for executing a series of processings in accordance with the aforementioned flowcharts are memorized,
a microprocessor 29 for executing the content of each flowchart based on the content of items memorized in the ROM
27 and the RAM 28 in response to the signals Sy, S,, Sz to S;, NE, Ny, My p and NgyT, @and an output circuit 30 from
which the clutch pressure command signals C4, C,, C4 to C; are outputted to the H/L clutch valves 12 and 13 and the
SP cluich valves 14 to 18 based on the results derived from a series of processings executed in the microprocessor 29.

Table 1 shows a relationship between the speed stages R, N (neutral), F, to F, selected by the shift selector and
combination of the H/L clutches with the SP clutches corresponding to the selected speed stage.

Table 1
speed stage H/L clutch SP clutch

R L R

N

Fq L 1st

Fs L 2nd

Fs H 2nd

Fa L 3rd

Fg H 3rd

Fe L 4th
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Table 1 (continued)

speed stage H/L clutch SP clutch
F, H 4th

The microprocessor 29 executes a certain speed changing processing based on the content of items shown in
Table 1.

For example, when it is assumed that the speed stage command F, (first speed for forward movement) is inputted
into the controller 6 by the shift selector, the H/L clutch L and the SP clutch 1st are selected, whereby an ON signal
for bringing the H/L clutch L in an engaged state (which represents that the content of the cluich pressure command
signal C, is ON) and an ON signal for bringing the SP clutch 1st in an engaged state (which represents that the content
of the clutch pressure command signal Cg is ON) are outputted from the output circuit 30, and moreover, an OFF signal
for releasing all the remaining clutches from the engaged state (which represents that the content of each of the clutch
pressure command signals C; and C, to C5 is OFF) is outputted from the output circuit 30.

In a case where it is found that the H/L clutch valves 12 and 13 and the SP clutch valves 14 to 18 are correctly
actuated in conformity with the content of the clutch pressure command signals C, to C, the H/L clutch L and the SP
clutch 1st are brought in an engaged state and other clutches are released from the engaged state, resulting in correct
speed changing (speed changing in conformity with the content shown in Table 1) being achieved. However, in a case
where abnormality arises in the hydraulic system for actuating the respective clutches, there may be caused an occa-
sion that speed changing fails to be achieved correctly. In addition, there may be caused an occasion that abnormality
arises with the rotation sensors 9, 10 and 11 arranged corresponding to the respective shafts in the transmission 3 in
which a speed changing operation is performed, resulting in correct detection failing to be carried out by the rotation
sensors 9, 10 and 11. Additionally, there may be caused an occasion that abnormality arises with the clutch pressure
sensors 19 and 20 and the clutch pressure sensors 21 to 25, resulting in correct detection failing to be carried out by
the respective sensors 19 to 25.

In presumptive consideration of the aforementioned occasions, the microprocessor 29 executes a failure diagnosis
routine for exactly specifically identifying the position where abnormality arises (position where a failure arises), as an
interruption processing associated with the aforementioned speed changing processing.

Specifically, when a series of processings to be executed in accordance with the aforementioned failure diagnosis
routine as shown in Fig. 2 are started, the controller 6 determines based on the output NE from the engine rotation
sensor 5 whether or not the engine is rotated and the hydraulic pump is actuated, in consideration of the result derived
from the determination as to whether the engine speed NE exceeds a predetermined engine speed NES or not (step
101).

In a case where the result derived from the determination at the step 101 is NO, in other words, in a case where
it is found that the engine speed NE is lower than the predetermined engine speed NES, the program goes to a step
116 (see Fig. 3) without any execution of subsequent processings (failure diagnosis processings). At the step 116, the
controller 6 executes another routine different from a series of failure diagnosis processings.

In a case where the result derived from the determination at the step 101 is YES, in other words, in a case where
it is found that the engine speed NE exceeds the predetermined engine speed NES, the controller 6 executes a series
of failure diagnosis processings.

First, the controller 6 successively compares the content of the respective clutch pressure command signals C;,
to C; presently outputted from the output circuit 30 during the aforementioned speed changing processing with the
content of the respective detection signals S; to S; of the clutch pressure sensors 19 to 25, with respect to each of
the clutches H, L, R, 1st, 2nd, 3rd and 4th. Then, the controller 6 determines based on the results derived from the
foregoing comparison whether the H/L clutches H and L and the SP cluiches R, 1st, 2nd, 3rd and 4th are brought in
an engaged state or released from the engaged state in conformity with the content representative of the command
of the clutch pressure command signals C to C,. Concretely, in a case where it is found that the content representative
of the respective clutch pressure command signals C; to C; is ON, the controller 6 executes a processing for deter-
mining whether or not the content representative of the detection signals S, to S5 is ON in conformity with the ON
command with respect to each of the clutches H, L, R, 1st, 2nd, 3rd and 4th (step 103). In addition, in a case where it
is found that the content representative of the respective clutch pressure command signals C, to C; is OFF, the controller
6 executes a processing for determining whether or not the content representative of the respective detection signals
8, to S5 of the clutch pressure sensors 19 to 25 is OFF in conformity with the OFF command with respect to each of
the clutches H, L, R, 1st, 2nd, 3rd and 4th (step 104).

In a case where it is found that the practical clutch pressure is OFF in response to a cluich pressure ON command,
the controller 6 determines that "the clutch pressure ON command is not coincident to the practical clutch pressure”
(which represents that the result derived from the determination at the step 103 is YES (see Fig. 4(a)). Then, the content
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of specific identification of the clutch for which the foregoing determination has been made is stored in the RAM 28 in
such a manner that e.g., "the clutch pressure ON signal is not coincident to the practical cluich pressure with respect
tothe H/L clutch L * (step 109). Similarly, in a case where it is found that the practical clutch pressure is ON in response
to a clutch pressure OFF command, the controller 6 determines that "the clutch pressure OFF command is not coin-
cident to the practical clutch pressure” (which represents that the result derived from the determination at the step 104
is YES (see Fig. 4(b)). Then, the content of specific identification of the clutch for which the foregoing determination
has been made is memorized in the RAM 28 in such a manner that e.g., "the clutch pressure OFF command is not
coincident to the practical clutch pressure with respect to the H/L clutch H" (step 110).

On the other hand, in a case where it is found that the practical clutch pressure is ON in response to a clutch ON
command (which represents that the result derived from the determination at the step 103 is NO), and moreover, the
practical clutch pressure is OFF in response to a clutch pressure OFF command is OFF (which represents that the
result derived from the determination at the step 104 is NO) the controller 6 determines that the content representative
of the commands of the clutch pressure command signals C, to C is "coincident" to the practical engaged/disengaged
state of each of the H/L clutches H and L and the SP clutches R, 1st, 2nd, 3rd and 4th.

At subsequent steps 105 and 106, the controller 6 determines, based on the content representative of the com-
mands of the clutch pressure command signals C; to C; presently outputted from the output circuit 30 during the
aforementioned speed changing processing, the output Ny from the transmission input shaft rotation sensor 9, the
output Ny, p from the transmission intermediate shaft sensor 10 and the output N1 from the transmission output shaft
rotation sensor 11, whether or not the respective shafts 2a, 7a and 8a are rotated in conformity with the content rep-
resentative of the respective commands of the clutch pressure command signals C; to Cs.

Table 2 shows a relationship between the H/L clutches H and L and a speed reduction ratio Gy of the auxiliary
speed reduction unit 7 at the time when the H/L cluiches are brought in an engaged state, and Table 3 shows a rela-
tionship between the SP clutches R, 1st, 2nd, 3rd and 4th and a speed reduction ratio Ggp of the main speed reduction
unit 8 at the time when the SP clutches R, 1st, 2nd, 3rd and 4th are brought in an engaged state.

Table 2
H/L clutch | Gy
L 1.00
H 0.74
Table 3
SP clutch | Ggp
R 0.39
1st 4.69
2nd 3.33
3rd 1.82
4th 1.00

The controller 7 can determine whether or not the respective shafts 2a, 7a and 8a are rotated in conformity with
the content representative of the clutch command signals C; to C, depending on the determination with respect to
whether or not the respective shafts 2a, 7a and 8a are rotated in conformity with the speed reduction ratios corre-
sponding to the H/L clutches and the SP clutches each of which engaged state is indicated in response to each of the
clutch pressure command signals C, to C-.

Then, the controller 7 reads from Table 2 the speed reduction ratio Gy, of one of the H/L clutches of which content
representative of either of the clutch pressure command signals C4 and C, is ON, and thereafter, calculates a rotational
speed deviation A HL appearing in the auxiliary speed reduction unit 7 in accordance with the following equation.

AHL=ININ-NMID X GHLI M

In addition, the controller 6 reads from Table 3 the speed reduction ratio Ggp of one of the SP clutches of which
content representative of one of the clutch pressure command signals C4 to C; is ON, and thereafter, calculates a
rotational deviation A SP appearing in the main speed changing unit 8 in accordance with the following equation.
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ASP=INMID-NOUT X GSP I (2)

Additionally, the controller 6 calculates a rotational speed deviation A T/M appearing in the transmission 3 based
on the speed reduction ratios Gy and Ggp in accordance with the following equation.

AT/M=ININ-NOUT X GHL X G SP | (3)

Subsequently, the controller 6 determines whether each of the rotational speed deviations A HL, A SP and A T/M
exceeds a threshold N or not. This threshold N is used as a threshold with which determination is made as to whether
or not the input shaft 2a and the output shaft 7a of the auxiliary speed changing unit 7 are rotated in conformity with
the aforementioned speed reduction ratio Gy or whether or not the input shaft 7a and the output shaft 8a of the main
speed changing unit 8 are rotated in conformity with the aforementioned speed reduction ratio Ggp or whether or not
the input shaft 2a and the output shaft 8a of the transmission 3 are rotated in conformity with the aforementioned speed
changing ratio Gy X Ggp. In practice, the threshold Ng is predetermined in consideration of the performances of the
transmission 3 and other factors. It should be noted that the threshold Ng may be varied in dependence on each of
the rotational speed deviations A HS, A SP and A T/M.

After the three kinds of determinations have been made in the above-described manner, the controller 6 makes
another determination based on the results derived from the aforementioned determinations with respect to items as
shown in Fig. 5(a) to Fig. 5(¢).

In detail, as shown in Fig. 5(a), in a case where the rotational speed deviations A T/M and A HL are equal to or
more than the threshold Ng and the rotational speed deviation A SP is less than the threshold Ng, the controller 6 can
determine that the input shaft 2a and the output shaft 7a of the auxiliary speed changing unit 7 are rotated in conformity
with the speed reduction ratio Gy_but the input shaft 7a and the output shaft 8a of the main speed changing unit 8 are
not rotated in conformity with the speed reduction ratio Ggp. At this time, the content of the foregoing determination
representing the aforementioned fact, i.e., "abnormality is present with respect to the rotational speed deviation A HL"
is memorized in the RAM 28 (which represents that the result derived from the determination at the step 107 is YES,
step 111).

In addition, as shown in Fig. 5(b), in a case where the rotational speed deviations A T/M and A SP are equal to or
more than the threshold Ng and the rotational speed deviation A HL is less than the threshold Ng, the controller 6 can
determine that the input shaft 2a and the output shaft 7a of the the auxiliary speed changing unit 7 are rotated in
conformity with the speed reduction ratio Gy, but the input shaft 7a and the output shaft 8a of the main speed are not
rotated in conformity with the speed reduction ratio Ggp. At this time, the content of the foregoing determination rep-
resenting the aforementioned fact, i.e., "abnormality is present with respect to the rotational speed deviation A SP" is
memorized in the RAM 28 (which represents that the result derived from the determination at the step S108 is YES,
step 112). Additionally, as shown in Fig. 5(c), in a case where the rotational speed deviations A HL and A SP are equal
to or more than the threshold Ng and the rotational speed deviation A T/M is less than the threshold Ng, the controller
6 can determine that the input shaft 2a and the output shaft 8a of the transmission 3 are rotated in conformity with the
speed reduction ratio Gy, X Ggp andthe rotational speed Ny, of the intermediate shaft 7a is abnormal. In other words,
the controller 6 can determine that there occurs such a failure that abnormality arises with respect to the intermediate
shaft rotation sensor 10. In this case, since there does not appears any trouble with respect to running of the engine,
the controller 6 operates such that the present speed stage is held while the content of the present clutch pressure
command signal outputted from the output circuit 30 is unchangeably maintained (step 106).

When the program goes 1o a step 113, the controller 6 makes determination with respect to the failure position in
accordance with a failure position determining table shown in Table 4 with reference to the content of the following
items memorized in the controller 6, one of them being an item which represents that "clutch pressure ON commands
are not coincident to the practical clutch pressure”, other one of them being an item which represents that clutch
pressure OFF commands are not coincident to the practical clutch pressure”, another one being an item which repre-
sents that "abnormality is present with respect to the rotational speed deviation A HL" and further another one of them
being an item which represents that "abnormality is present with respect to the rotational speed deviation A SP".



10

15

20

25

30

35

40

45

50

55

EP 0 474 865 B1

Table 4

Rotation signal system

HL abnormal

SP abnormal

Present Absent Present Absent
H/L Coinci- | {1)Abnormal- | {(2)Normal
clutches | dence ity in
input
shaft
rotation
5ensor
system
(Electric-
al system)
ON non- | (3)Abnormal- | (4)Abnormal-
coinei- ity 1 in ity inm
dence HL clutch Pressure
valves sensor
i (Hydraulic system
system) (Electrical
g system)
% OFF non— (5)Abnormal- | (6)Abnormal-
P coinci- ity 2 in ity in
dence HL clutech pressure
2 valves sensor
5 (Hydraulic system
o system) (Electrical
system)
o
J18p Coinci- (7)Abnormal- (8)Normal
#| clutches | dence ity in
B output
shaft
ﬁ sensor
3 system
a3 i (Electrical
' system)
ON non- (9)Abnormal- | (10)Abnormal-
coinci- ity 1 in ity in
dence SP clutch pressure
valves sensor
(Hydraulic system
system) (Electrical
system)
OFF non-| (l1)Abnormal- | (12)Abnormal~
coinci- ity 2 in ity in
dence SP clutch pressure
valves sensor
(Hydraulic system
system) (Electrical
system)

Specifically, as is apparent from Table 4, the controller 6 makes determination in the following manner.
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(1) In a case where the content of cluich pressure command signals with respect to the H/L clutches is "coincident”
to the practically engaged state of each of the H/L clutches, and moreover, in a case where "abnormality is present
with respect to the rotational speed deviation A HL", since it is considered that there occurs such a malfunction
that "abnormality is present with respect to the rotational speed deviation A HL" merely due to an occurrence of
abnormality of the input shaft rotation sensor 9 although the H/L clutches are brought in a normally engaged state,
the controller 6 determines that there occurs such a failure that "abnormality arises with the input shaft rotation
sensor 9".
(2) In a case where there is "coincidence" with respect to each of the H/L clutches, and moreover, in a case where
the rotational speed deviation A HL is not abnormal, since there does not appear any problem, the controller 6
determines that the H/L clutches are "normal”.
(3) In a case where "clutch pressure ON commands are not coincident to the practical clutch pressure" with respect
to the H/L clutches and "abnormality is present with respect to the rotational speed deviation A HL", since it is
considered that "abnormality is present with respect to the rotational speed deviation A HL" because the H/L clutch-
es are not brought in a normally engaged state, the controller 6 determines that there occurs such a failure that
"abnormality arises with respect to each of the H/L clutch valves 12 and 13".
(4) In a case where "clutch pressure ON commands are not coincident to the practical clutch pressure with respect
to the H/L clutches" and the rotational speed deviation A HL is not abnormal, since it is considered that "clutch
pressure ON commands are not coincident to the practical clutch pressure" because outputs S; and S, from the
clutch pressure sensors 19 and 20 are abnormal, the controller 6 determines that there occurs such a failure that
abnormality arises with each of the clutch pressure sensors 19 and 20".
(5) In a case where "clutch pressure OFF commands are not coincident to the practical clutch pressure" with
respect to the H/L clutches and "abnormality is present with respect to the rotational speed abnormality A HL",
since it is considered that "abnormality is present with respect to the H/L clutches" because the H/L clutches are
not released from their engaged state, the controller 6 determines that there occurs such a failure that "abnormality
arises with each of the H/L clutch valves 12 and 13".
(6) In a case where "clutch pressure OFF commands are not coincident to the practical clutch pressure" with
respect to the H/L clutches and the rotational speed deviation A HL is not abnormal, since it is considered that
“clutch pressure OFF commands are not coincident to the practical clutch pressure” because outputs S; and S,
from the clutch pressure sensors 19 and 20 are abnormal, the controller 6 determines that there occurs such a
failure that "abnormality arises with each of the clutch pressure sensors 19 and 20".

Next, with respect to the SP cluiches, the controller makes determination in the following manner.
(7) In a case where there is "coincidence" with respect to the SP clutches and "abnormality is present with respect
tothe rotational speed deviation A SP", the controller 6 determines that there occurs such a failure that "abnormality
arises with the output shaft rotation sensor 11".
(8) In a case where "there is "coincidence" with respect to the SP cluich 4 and the rotational speed deviation A SP
is not abnormality, the controller 6 determines that all is "normal".
(9) In a case where "clutch pressure ON commands are not coincident to the practical clutch pressure" and "ab-
normality is present with respect to the rotational speed deviation A SP", the controller 6 determines that there
occurs such a failure that "abnormality arises with the SP clutch valves 14 to 18"
(10) In a case where "clutch pressure ON commands are not coincident to the practical clutch pressure" and the
rotational speed deviation A SP is not abnormal, the controller 6 determines that there occurs such a failure that
"abnormality arises with the clutch pressure sensors 21 to 25"
(11) In a case where "clutch pressure OFF commands are not coincident to the practical clutch pressure" and
"abnormality is present with respect to the rotational speed deviation A SP", the controller 6 determines there
occurs such a failure that abnormality arises with the SP cluiches 14 to 18".
(12) In a case where "clutch pressure OFF commands are not coincident to the practical clutch pressure" and the
rotational speed deviation A SP is not abnormal, the controller 6 determines that "abnormality arises with the clutch
pressure sensors 21 to 26".

As described above, with respect to the paragraphs (1) to (12), the controller 6 determines that there occurs some
failure (or the controller 6 determines that all is normal) (step 113).

Next, in a case where the controller 6 determines that abnormality is present with respect to the H/L clutches valves
12 and 13, the clutch pressure sensors 19 and 20, the SP cluich valves 14 to 18 or the clutch pressure sensors 21 to
25 as mentioned above in the paragraphs (3), (4), (5), (6), (9), (10), (11) and (12), the controller 6 specifically identifies
the position where a failure has arisen, based on the results derived from the determinations and the content of cluich
pressure command signals C, to C; which are combined with each other.

For example, in a case where a clutch pressure command signal is outputted so as to allow the SP cluich R is
brought in an engaged state (which represents that the content of the clutch pressure command signal C5 is "ON"),
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and moreover, the controller 6 determines that a failure arises as described in the paragraph (9), the controller 6
specifically identifies the failure position such that the SP cluich valve 14 corresponding to the SP cluich R fails to
operate properly (step 114).

Next, the controller 6 executes one of the following processings corresponding to the failure position based on the
result derived from the determination on the failure position at the step 113 and the result derived from the specific
identification of the failure position at the step 114.

1) In a case where the controller 6 determines that there arises such a failure that abnormality is present with
respect to the H/L clutch valves 12 and 13 or the SP clutch valves 14 to 18 (corresponding to the determinations
as described in the paragraphs (3), (5), (9) and (11)), and moreover, the controller 6 specifically identifies the failure
position, since it is inhibitive from the viewpoint of safety that running of the engine continues further while the
presently selected speed stage is unchangeably maintained, the controller 6 executes a processing of outputting
from the output circuit 30 a clutch pressure command signal for shifting the speed stage to a neutral stage N, i.e.,
a command signal for deleting all the contents of the clutch pressure command signals C, to C; regardless of the
content of the clutch pressure command signal which has been presently outputted from the output circuit 30.
Otherwise, the controller 6 executes a processing of bringing in an engaged state a clutch pressure available
for a clutch other than the specifically identified clutch as mentioned above and then selecting a speed stage
nearest to the speed stage which has been presently selected. In other words, in a case where the present speed
stage remains at a speed stage F, (at which the H/L clutch L and the SP clutch 2nd are operable) and the controller
6 specifically identifies as a failure position the SP clutch valve 15 corresponding to the SP clutch 2nd, the controller
6 cancels the engagement command which has been issued to the SP clutch 2nd. Thereafter, the controller 6
executes a processing of allowing a clutch pressure command signal to be outputted from the output circuit 30 so
as to select a speed stage F, (at which the H/L clutch L and the SP clutch 1st are operable) which does not require
that the SP clutch 2nd nearest to the speed stage F, is brought in an engaged state.
2) In a case where the controller 6 determines that a failure arises in an electric system, i.e., abnormality is present
with respect to the clutch pressure sensors 19 to 25 (corresponding to the determinations as described in the
paragraphs (4), (6), (10) and (12)) or the controller 6 determines that abnormality is present with respect to the
input shaft rotation sensor 9 or the output shaft rotation sensor 11 (corresponding to determinations at the para-
graphs (1) and (7)), since no problem appears even through running of the engine continues further while the
present speed stage is unchangeably maintained, the controller 6 outputs from the output circuit 30 the content
of the clutch pressure command signal which has been presently outputted from the output circuit 30 as it is (step
115).

As is apparent from the above description, according to the embodiment of the present invention, the controller 6
determines whether or not the H/L clutches and the SP clutches are properly brought in an engaged state in conformity
with the clutch pressure commands. In addition, the controller 6 determines whether or not the H/L clutches and the
SP clutches are properly selected and then brought in an engaged state and the respective shafts located before and
behind the H/L clutches and the SP clutches are rotated in conformity with the speed reduction ratios corresponding
to the H/L clutches and the SP clutches which have been selected in that way. At this time, the controller 6 exactly
specifically identifies based on the results derived from the aforementioned determinations the position in the speed
changing system where a failure arises in an electrical system (signal system) or a mechanical system (hydraulic
system).

In connection with the aforementioned points, since the conventional apparatus is constructed such that the con-
troller generally specifically identifies the position where a failure arises on the assumption that a transmission shifting
valve is properly actuated in conformity with a clutch pressure command so that a speed changing clutch is properly
brought in an engaged state, it has drawbacks that it is short of accuracy and it is inferior in respect of reliability. In
contrast with the conventional apparatus, the apparatus in accordance with the embodiment of the present invention
has an advantageous effect that its reliability is improved substantially.

In addition, since any failed part in the apparatus is quickly repaired in response 1o an information on the position
where a failure has arisen, other advantageous effect of the present invention is that a performance of serviecs to be
rendered for the apparatus is improved remarkably.

Additionally, since it is possible that the apparatus continues running of the engine further while the present speed
stage is unchangeably maintained or it is shifted to another available speed stage when the controller determines
based on an information on the failure position that there is few possibility that a movement machine or a construction
machine is exposed to danger, another advantageous effect of the present invention is that an operational effect of the
movement machine or the construction machine is improved remarkably.

The present invention has been described above with respect to the embodiment wherein it is presumed that a
speed changing system for selecting a speed stage by combining the H/L clutches with the SP clutches arranged in
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the two-staged speed changing unit is employed for the apparatus of the present invention. However, it should of
course be understood that the present invention should not be limited only to this embodiment. The present invention
may equally be applied to a system in which a speed changing operation is performed with the aid of a single-staged
speed changing unit or a speed changing unit having three or more stages.

In addition, the present invention has been described above with respect to the embodiment wherein it is presumed
that a controlling operation is performed such that the H/L cluiches and the SP clutches (speed changing clutches)
are released from their engaged state by actuating hydraulic units. However, the present invention should not be limited
only to this embodiment. Alternatively, the present invention may equally be applied to a case where a controlling
operation is performed by actuating pneumatic units or a case where various types of speed changing clutches such
as mechanical type clutches are employed for the apparatus.

According to the embodiment of the present invention, the controller detects with the aid of pressure sensors
whether the respective speed changing clutches are brought in an engaged state or not. Alternatively, the present
invention, of course, may be carried out by employing displacement sensors, load cells or similar sensors, provided
that it is proven that they can detect whether the respective speed changing cluiches are brought in an engaged state
or not.

It should be noted that the present invention, of course, be applied not only to an automatic speed changing system
in which an optimum speed changing stage is selected by selecting one of speed stage ranges (e.g., R, N, 3, 2, 1)
(wherein an optimum speed stage is selected among from speed stages F, to Fg when e.g., the speed stage range 3
is selected from the foregoing speed stage ranges) but also a manual speed changing system in which one of the
speed stages is determined in accordance with an operator's intention.

Additionally, the present invention has been described above with respect to the embodiment wherein a processing
of maintaining a speed stage based on the result derived from the determination on the position where a failure arises
is executed automatically. However, the present invention should not be limited only to this embodiment. Alternatively,
the present invention, of course, be carried out by adequately neglecting processings to be executed automatically.
Further, the present invention may be carried out by manually executing the aforementioned processings (operator's
actuations) in such a manner that the results derived from determinations can be indicated on a display device which
is constructed by a cathode ray tube, a liquid crystal and others.

As described above, according to the present invention, since the apparatus assures that the position where ab-
normality arises in the speed changing system can specifically be identified with excellent accuracy, reliability of the
apparatus, a performance of services to be rendered for a vehicle or the like having the apparatus installed thereon
and an operational efficiency of the vehicle can be improved substantially.

As is readily apparent from the above description, the apparatus for detecting abnormality in a speed changing
system in accordance with the present invention is preferably employable for a vehicle such as a construction machine
or the like including a speed changing system, since the position where abnormality arises can specifically be identified
with excellent accuracy using the apparatus of the present invention.

Claims

1. An apparatus for detecting abnormality in a speed changing system including a transmission (3) comprising a
plurality of speed changing clutches (H,L,R, 1st,2nd,3rd,4th) including a plurality of operation means (12,13,14-18)
provided for each of the speed changing clutches (H,L,R,1st,2nd,3rd,4th) to bring them in an engaged stage to
perform a speed changing operation in response to a speed stage command (C1-C7) so as to select one of the
speed changing clutches (H,L,R,1st,2nd,3rd,4th) associated with the selected one of the plurality of operation
means (12,13,14-18) and then bring them in an engaged state, the apparatus comprising:

a plurality of clutch engaged state detectingmeans (19,20,21-25) arranged independently of said speed chang-
ing clutches for detecting whether a respective speed changing clutch (H,L,R, 1st,2nd,3rd,4th) is brought into
an engaged state or not,

a plurality of rotational speed detecting means (9-11) for detecting a rotational speed of each of clutch shafts
(2a,7a,8a) located before and behind the speed changing clutches (H,L,R,1st,2nd, 3rd,4th),

clutch engaged state determining means (29) for determining based on the contents of the speed stage com-
mand (C1-C7) in response to an output from the clutch engaged state detecting means (19,20,21-25) with
respect to each of the speed changing clutches (H,L,R,1st,2nd, 3rd,4th) whether or not the speed changing
clutches (H,L,R,1st,2nd,3rd,4th) are brought in an engaged state in conformity with the contents of the speed
stage command (C1-C7),
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rotational speed determining means (29) for determining based on the contents of the speed stage command
(C1-C7) and in response to an output from the rotational speed detecting means (9-11) whether the clutch
shafts (2a,7a,8a) located before and behind the speed changing clutches (H,L,R,1st,2nd,3rd,4th) is rotated
at a speed reduction ratio corresponding to the speed changing clutches (H,L,R,1st,2nd,3rd, 4th) which has
been selected and then brought in an engaged state in conformity with the contents of the speed stage com-
mand (C1-C7) or not, and

means (29) for determining whether an abnormality has arisen,
characterized in that
the apparatus further comprises abnormality detecting means (29, step 113) for determining:

which rotational speed detecting means is abnormal in the plurality of the rotational speed detecting means
(9-11) when judging result of the clutch engaged state determining means is YES and judging result of the
rotational speed determining means is NO,

which operation means is abnormal in the plurality of the operation means (12,13,14-18) when judging result
of the clutch engaged state determining means is NO and judging result of rotational speed determining means
is NO, and

which clutch engaged state detecting means is abnormal in the plurality of the cluich engaged state detecting
means (19,20,21-25) when judging result of the clutch engaged state determining means is NO and judging
result of the rotational speed determining means is YES.

An apparatus as claimed in claim 1, characterized in that the transmission (3) includes an auxiliary speed changing
clutch (H,L) located at a first stage as seen from an input shaft (2a) of the transmission (3) and a main speed
changing clutch (R,1st,2nd, 3rd,4th) located at a second stage as seen from the input shaft (2a), and that the
speed changing system performs a speed changing operation in response to the speed stage command (C1-C7)
while the auxiliary speed changing clutch (H,L) is combined with the main speed changing clutch (R,1st,2nd,3rd,
4th).

An apparatus as claimed in claim 2, characterized in that the rotational speed detecting means (9-11) detects a
rotational speed of the input shaft of the transmission (3), a rotational speed of an intermediate shaft (7a) disposed
between the auxiliary speed changing clutch (H,L) and the main speed changing clutch (R,1st,2nd,3rd,4th) and a
rotational speed of an output shaft (8a) of the transmission (3).

Patentanspriiche

1.

Vorrichtung zum Detektieren einer Abnormitat in einem Geschwindigkeitsveranderungssystem, das eine Trans-
mission (3) mit mehreren Geschwindigkeitsveranderungskupplungen (H,L,R,1ste,2te, 3te,4te) aufweist, zu denen
mehrere Betatigungseinrichtungen (12,13,14-18) fiir jede der Geschwindigkeitsveranderungskupplungen (H,L,R,
1ste,2te, 3te,4te) gehdren, um diese als Reaktion auf einen Geschwindigkeitsstufen-Befehl (C1-C7) in einen Ein-
greifzustand zur Durchflihrung einer Geschwindigkeitsveranderungsoperation zu bringen, um eine der Geschwin-
digkeitsveranderungskupplungen (H,L,R, 1ste,2te,3te,4te), die der gewahltien Betatigungseinrichtung der mehre-
ren Betatigungseinrichtungen (12,13,14-18) zugeordnet ist, zu wdhlen und diese dann in einen Eingreifzustand
Zu bringen, wobei die Vorrichtung aufweist:

mehrere unabhangig von den Geschwindigkeitsverédnderungskupplungen angeordnete Kupplungseingreifzu-
stands-Detektionseinrichtungen (19,20,21-25) zum Detektieren, ob eine jeweilige Geschwindigkeitsverande-
rungskupplung (H,L,R, 1ste,2te,3te,4te) in einen Eingreifzustand gebracht ist oder nicht,

mehrere Drehzahldetektionseinrichtungen (9-11) zum Detektieren der Drehzahl einer jeden von Kupplungs-
wellen (2a, 7a,8a), die vor und hinter den Geschwindigkeitsveranderungskupplungen (H,L,R,1ste,2te,3te, 4te)

angeordnet sind,

eine Kupplungseingreifzustands-Bestimmungseinrichtung (29), um auf der Basis des Inhalts des Geschwin-
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digkeitsstufen-Befehls (C1-C7) als Reaktion auf ein Ausgangssignal von den Kupplungseingreifzustands-De-
tektionseinrichtungen (19,20,21-25) fur jede der Geschwindigkeitsveranderungskupplungen (H,L,R,1ste,2te,
3te,4te) festzustellen, ob die Geschwindigkeitsverdnderungskupplungen (H,L,R, 1ste,2te, 3te,4te) konform mit
dem Inhalt des Geschwindigkeitsstufen-Befehls (C1-C7) in einen Eingreifzustand gebracht sind,

eine Drehzahlbestimmungseinrichtung (29), um auf der Basis des Inhalts des Geschwindigkeitsstufen-Befehls
(C1-C7) und als Reaktion auf ein Ausgangssignal von den Drehzahldetektionseinrichtungen (9-11) festzustel-
len, ob die vor und hinter den Geschwindigkeitsveranderungskupplungen (H,L,R, 1ste,2te,3te,4te) angeord-
neten Kupplungswellen (2a,7a,8a) mit einem Drehzahlreduktionsverhalinis gedreht werden, das der gewahl-
ten Geschwindigkeitsveranderungskupplung (H,L, R, 1ste,2te,3te,4te) entspricht, und dann konform mit dem
Inhalt des Geschwindigkeitsstufen-Befehls (C1-C7) in einen Eingreifzustand gebracht worden sind oder nicht,
und

eine Einrichtung (29) zum Bestimmen, ob eine Abnormitat aufgetreten ist,
dadurch gekennzeichnet, daB
die Vorrichtung ferner eine Abnormitaten-Detektionseinrichtung (29, Schritt 113) aufweist, um festzustellen,

welche Drehzahldetektionseinrichtung unter den mehreren Drehzahldetektionseinrichtungen (9-11) anormal
ist, falls das Prifergebnis der Kupplungseingreifzustands-Bestimmungseinrichtung JA lautet und das Prifer-
gebnis der Drehzahlbestimmungseinrichtung NEIN lautet,

welche Betatigungseinrichtung unter den mehreren Betatigungseinrichtungen (12,13,14-18) anormal ist, falls
das Priifergebnis der Kupplungseingreifzustands-Bestimmungseinrichtung NEIN lautet und das Priifergebnis
der Drehzahlbestimmungseinrichtung NEIN lautet,

welche Kupplungseingreifzustands-Detektionseinrichtung unter den mehreren Kupplungseingreifzustands-
Detektionseinrichtungen (19,20,21-25) anormal ist, falls das Prufergebnis der Kupplungseingreifzustands-Be-
stimmungseinrichtung NEIN lautet und das Priifergebnis der Drehzahlbestimmungseinrichtung JA lautet.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daf3 die Transmission (3) eine Hilfs-Geschwindigkeitsver-
anderungskupplung (H,L), die von einer Antriebswelle (2a) der Transmission (3) her betrachtet an einer ersten
Stufe angeordnet ist, und eine Haupt-Geschwindigkeitsveranderungskupplung (R,1ste,2te,3te,4te) aufweist, die
von der Antriebswelle (2a) her betrachtet an einer zweiten Stufe angeordnet ist, und daB das Geschwindigkeits-
veranderungssystem als Reaktion auf den Geschwindigkeitsstufen-Befehl (C1-C7) eine Geschwindigkeitsveran-
derungsoperation durchfihrt, wobei die Hilfs-Geschwindigkeitsverdnderungskupplung (H,L) mit der Haupt-
Geschwindigkeitsveranderungskupplung (R, 1ste,2te,3te,4te) kombiniert ist.

Vorrichtung nach Anspruch 2, dadurch gekennzeichnet, daB die Drehzahldetektionseinrichtung (9-11) die Drehzahl
der Antriebswelle der Transmission (3), die Drehzahl einer Zwischenwelle (7a), die zwischen der Hilfs-Geschwin-
digkeitsveranderungskupplung (H,L) und der Haupt-Geschwindigkeitsver&nderungskupplung (R, 1ste,2te,3te,4te)
angeordnet ist, und die Drehzahl einer Abtriebswelle (8a) der Transmission (3) detektiert.

Revendications

Appareil pour détecter une anomalie dans un systéme de changement de vitesse incluant une boite de vitesses
(3) comprenant une pluralité d'embrayages de changement de vitesse (H, L, R, 1&re, 2nde, 3&éme, 4éme) incluant
une pluralité de moyens d'actionnement (12, 13, 14 & 18) pour chacun des embrayages de changement de vitesse
(H, L, R, 1ére, 2nde, 3&éme, 4&me) pour les amener dans un état en prise pour effectuer une opération de chan-
gement de vitesse en réponse & une commande de graduation de vitesse (C1 a C7), de fagon a sélectionner un
des embrayages de changement de vitesse (H, L, R, 1ére, 2nde, 3éme, 4&éme) associé au moyen sélectionné
parmi la pluralité de moyens d'actionnement (12, 13, 14 & 18) et & les amener alors dans un état en prise, l'appareil
comprenant :

une pluralité de moyens de mesure d'état en prise d'embrayage (19, 20, 21 a 25) agencés indépendamment
desdits embrayages de changement de vitesse pour détecter si un embrayage de changement de vitesse
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respectif (H, L, R, 1&re, 2nde, 3&me, 4éme) est ou non amené dans un état en prise,

une pluralité de moyens de mesure de vitesse de rotation (9 & 11) pour détecter la vitesse de rotation de
chacun des arbres d'embrayage (2a, 7a, 8a) situés devant et derriére les embrayages de changement de
vitesse (H, L, R, 1ére, 2nde, 3&me, 4éme),

un moyen (29) de détermination d'état en prise d'embrayage pour déterminer, sur la base du contenu de la
commande de graduation de vitesse (C1 & C7), en réponse a une sortie en provenance des moyens de mesure
d'état en prise d'embrayage (19, 20, 21 & 25) par rapport & chacun des embrayages de changement de vitesse
(H, L, R, 1ére, 2nde, 3éme, 4éme), si les embrayages de changement de vitesse (H, L, R, 1&re, 2nde, 3éme,
4&me) sont amenés dans un état en prise en conformité au contenu de la commande de graduation de vitesse
(C1acy),

un moyen (29) de détermination de vitesse de rotation pour déterminer, sur la base du contenu de la commande
de graduation de vitesse (C1 & C7), en réponse & une sortie en provenance des moyens de mesure de vitesse
de rotation (9 & 11), si les arbres d'embrayage (2a, 7a, 8a) situés devant et derriére les embrayages de chan-
gement de vitesse (H, L, R, 1&re, 2nde, 3&me, 4éme) sont ou non mis en rotation a un rapport de réduction
de vitesse correspondant aux embrayages de changement de vitesse (H, L, R, 1ére, 2nde, 3éme, 4éme) qui
ont été sélectionnés et amenés alors dans un état en prise en conformité au contenu de la commande de
graduation de vitesse (C1 & C7), et

un moyen (29) pour déterminer si une anomalie s'est produite,

caractérisé en ce que

I'appareil comprend de plus un moyen (29, étape 113) de mesure d'anomalie pour déterminer :

quel moyen de mesure de vitesse de rotation est anormal dans la pluralité de moyens de mesure de vitesse
de rotation (9 a 11) quand on a déterminé que le résultat du moyen de détermination d'état en prise d'em-
brayage est OUl et qu'on a déterminé que le résultat du moyen de détermination de vitesse de rotation est NON,
quel moyen d'actionnement est anormal dans la pluralité de moyens d'actionnement (12, 13, 14 & 18) quand
on a déterminé que le résultat du moyen de détermination d'état en prise d'embrayage est NON et qu'on a
déterminé que le résultat du moyen de détermination de vitesse de rotation est NON, et

quel moyen de mesure d'état en prise d'embrayage est anormal dans la pluralité des moyens de mesure d'état
en prise d'embrayage (19, 20, 21 & 25) quand on a déterminé que le résultat du moyen de détermination d'état
en prise d'embrayage est NON et quand on a déterminé que le résultat du moyen de détermination de vitesse
de rotation est OUI.

Appareil selon la revendication 1, caractérisé en ce que la boite de vitesses (3) comprend un embrayage auxiliaire
de changement de vitesse (H, L) situé a un premier palier, comme vu a partir de l'arbre d'entrée (2a) de la boite
de vitesses (3) et un embrayage principal de changement de vitesse (R, 1ére, 2nde, 3&dme, 4éme) situé a un
second palier, comme vu a partir de l'arbre d'entrée (2a), et en ce que le systéme de changement de vitesse
effectue une opération de changement de vitesse en réponse a la commande de graduation de vitesse (C1 & C7)
tandis que I'embrayage auxiliaire de changement de vitesse (H, L) est combiné a I'embrayage principal de chan-
gement de vitesse (R, 1ére, 2nde, 3&me, 4éme).

Appareil selon la revendication 2, caractérisé en ce que les moyens de mesure de vitesse de rotation (9 a 11)
détectent la vitesse de rotation de l'arbre d'entrée de la boite de vitesses (3), la vitesse de rotation d'un arbre
intermédiaire (7a) disposé entre I'embrayage auxiliaire de changement de vitesse (H, L) et I'embrayage principal
de changement de vitesse (R, 1ére, 2nde, 3&me, 4éme), et la vitesse de rotation de Il'arbre de sortie (8a) de la
boite de vitesses (3).

14



EP 0 474 865 B1

1°OI1d

IDVLS A33dS

HOSN3S oA
Gz~ 1z~ FiASsand \
HOSN3S
34NSSIHJ
~ Yt HOLNTD
g - |~/ e
1 SHN
m w Dg " " DN I_
{ { § . HIALHIANOD
| |_ LLHIANC ONIONI
ol L e
] o +—H 7
v )W o i 6 c 7 /
SIAATVA SIATVA
B zowm._o :@_p\ﬂ_o -
8i~tl] 1 gl el
__6c i
N
. «1NON
By e HOSSIDOHJOHOIN | o_ [~fanN
wm wm NIN
ce i 1 _ S BIEN
—=— — ZS ‘18
LD~eD | \l\ WNYH \ WOY
Om1\w|. - mmn NuN ] m..N -I—ho.(mo
=4 oz<sﬂs_oo

15



EP 0 474 865 B1

START

ENGINE
ROTATED?
NE>NES?

101

COMPARE CLUTCH SPEED
COMMAND SIGNAL WITH
CLUTCH PRESSURE SIGNAL
DETERMINE COINCIDENCE

| 102

ON
COMMAND NOTNO

109

y

STORE POSITION

WHERE ON COMMAND
IS NOT COINCIDENT

)
| {

STORE POSITION
WHERE OFF COMMAND
IS NOT COINCIDENT

CALCULATE AHL, ASP AND
AT/M FROM T/M INPUT
SHAFT SPEED NN T/M
INTERMEDIATE SHAFT SPEED
NMiD AND T/M OUTPUT

SHAFT SPEED Nout

—105

DETERMINE ABNORMALITY | /106
IN AHL, ASP INTERMEDIATE
SHAFT ROTATION SENSOR i1
(
107 STORE AHL
AHL YES ABNORMAL
ABNQ)RMAL
112
{
STORE ASP

ABNORMAL

16




EP 0 474 865 B1

DETERMINE FAILURE
FROM ON COMMAND
NON-COINCIDENCE
OFF COMMAND
NON-COINCIDENCE
AHL AND ASP
ABNORMALITY
(SEE TABLE 4).

13

DETERMINE FAILURE
POSITION FROM
SPEED STAGE

COMMAND AND FAILURE
DETERMINATION

14

EXECUTE TREATMENT
ACCORDING TO
FAILURE POSITION
ex1. CLUTCH VALVE FAILURE
— SHIFT T/M TO
NEUTRAL OR ENGAG
AVAILABLE CLUTCH

ex 2. SPEED SENSOR FAILURE
——— MAINTAIN SPEED
STAGE

15

\

TO SUBSEQUENT ROUTINE

16

END

FIG.3

17



EP 0 474 865 B1

CLUTCH PRESSURE ___

FIG. 4(a) COMMAND ON.

CLUTCH PRESSURE ____|
SENSOR OFF

CLUTCH PRESSURE
--  ON COMMAND
NON-COINCIDNECE

CLUTCH PRE - OFF COMMAND
SEr!J-lSOR OSS,URE“‘* NON-COINCIDENCE

AND
CLUTHC PRESSURE | CLUTCH PRE
F1G.4(b) coumano orf AND. )= o

AT/M2NS - - — 4
FIG.5(a) aHlaNs--— AND - ABNORMALITY
. 2 —
ASP<NS -- —

AT/M2NS - - —
FI1G.5(D) ani<ns-. | ano

ASP2Ns __ __|

ASP
"TABNORMALITY

AT/M<NS --
: INTERMEDIATE
F l G " 5 (c) AHL=Ns —-j AND -- SHAFT SENSOR

ABNORMALITY
ASP2Ns - - — °

18



EP 0 474 865 B1

L"9Old

- y/wyo
ALIMTYINHONSGY a3ads 310IH3A
WALSAS TVNOIS --

a33dS F1O0IHIA wdi1005z3

a33dsS 3INION3

19

9"91d
NOISSIWSNVHL mmm»%%%m,_wo INIONT
JATVA {
] Gt %
ONILAIHS
£v HO1N1D o &
gy

ot H3TTOHLNOD




	bibliography
	description
	claims
	drawings

