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DIAGRAM SHOWING CONFIGURATION OF TESTING DEVICE

ACCORDING TO PRESENT INVENTION
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DIAGRAM SHOWING PARTIAL CONFIGURATION OF PRESENT INVENTION
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FIG. 8

DIAGRAM SHOWING PARTIAL CONFIGURATION OF PRESENT INVENTION
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DIAGRAM SHOWING CONFIGURATION OF PRESENT INVENTION
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1
TRANSMISSION TESTING DEVICE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

TECHNICAL FIELD

The present invention relates to a transmission testing
device, and particularly to a transmission testing device 1n
which an intermediate shaft for connection between a dyna-
mometer and a test product 1s removed, and a torque meter
1s protected accordingly.

BACKGROUND ART

For a transmission testing device, a test result about a
torque converter which 1s an 1mportant component of a
transmission has become important among automotive com-
ponents. Such a transmission testing device 1s known 1n a
patent document 1 and others. FIG. 10 shows configuration
of a transmission testing device as disclosed in patent
document 1, wherein 1 denotes an environmental chamber,
10 denotes a test product (a transmission and a torque
converter) set in the environmental chamber, Dy1 denotes an
input shaft dynamometer, and Dy2, Dy3 denote output shafit
dynamometers, wherein each dynamometer 1s placed and
fixed on a bed.

A rotating shaft of the mput shaft dynamometer Dyl 1s
connected to an end of an intermediate shaft S1 through a
torque meter TM1. The other end of the intermediate shaift
S1 1s rotatably supported on an intermediate shaft bearing
SB1 and extends through a wall of the environmental
chamber 1 and projects into the environmental chamber 1.
Each output shait dynamometer Dy2, Dy3 1s connected to
the torque meter TM2, TM3 and intermediate shaft bearing
SB2, SB3, and intermediate shatft S2, 53, and connected to
an output shait of the test product 10.

Patent Document 1: Japanese Patent No. 4010087

DISCLOSURE OF THE INVENTION

An environmental test 1s performed in the environmental
chamber 1 1n which the test product 10 1s set, at low to high
temperatures, for example, 1n a temperature range from —40°
C. to 130° C. Accordingly, the difference 1n temperature
between the side of dynamometer Dyl and the environmen-
tal chamber 1 causes an error 1n the horizontal axis of the
intermediate shaft S1. In order to prevent this error, a heater
1s attached to adjust the temperature to prevent the occur-
rence of an error i patent document 1.

In recent years, various transmission testing devices have
been developed, and 1t 1s desired to enhance the functionality
and accuracy 1n measurement 1 performance evaluation
tests for a test product, and downsize the facility.

In consideration of the foregoing requests, it 1s an object
of the present invention to provide a transmission testing
device mm which the accuracy of measurement can be
enhanced, and the downsizing of the {facility can be
achieved.

According to one aspect of the present invention, a
transmission testing device for testing a test product at a
temperature inside of an environmental chamber, wherein
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the test product 1s set in the environmental chamber and
connected to an mput shaft dynamometer through a torque
meter arranged out of the environmental chamber, wherein:
the test product 1s arranged to face a hole formed 1n a face
plate, and 1s fixed to the face plate, and 1s attached to a test
product attachment holder through the face plate, wherein
the test product attachment holder 1s disposed outside of the
environmental chamber; the test product attachment holder
includes an opened side surface, and a second side surface
opposite to the opened side surface, wherein the second side
surface 1s formed with a hole having a box-shape; attach-
ment of the test product to the test product attachment holder
1s implemented by fixing the face plate under a condition
where the hole of the face plate and the hole of the test
product attachment holder face each other, and arranging a
flange 1n a hollow formed in the test product attachment
holder for connection between the test product and the input
shaft dynamometer, and connecting a first end of the flange
to an adapter flange of the test product, and connecting a
second end of the flange to a rotating shait of the input shaft
dynamometer through the torque meter; and a thermal
insulation wall 1s provided at a test-product-fixing-side inner
wall of the test product attachment holder, for suppressing
thermal conduction from the environmental chamber.

According to a further aspect of the present invention, the
flange 1s provided with a thermal radiation flange at a shaft
thereof, for preventing conduction of cold atmosphere and
hot atmosphere from the environmental chamber to the
torque meter through the tlange.

According to another aspect of the present invention, the
thermal 1nsulation wall 1s composed of separate parts; and
the hole of the test product attachment holder 1s covered by
an insulation plate after coupling between the test product
and the flange.

According to a further aspect of the present invention, the
hollow of the test product attachment holder 1s connected to
an air duct such that air 1s sent into the hollow through the
air duct.

According to another aspect of the present invention, a
transmission testing device for testing a test product at a
temperature inside of an environmental chamber, wherein
the test product 1s set in the environmental chamber and
connected to an mput shaft dynamometer through a torque
meter arranged out of the environmental chamber, wherein:
the test product 1s arranged to face a hole formed 1n a face
plate, and 1s fixed to the face plate; a test product attachment
holder 1s disposed outside of the environmental chamber,
and 1s formed with a hole 1n a position facing a position of
the test product, wherein the hole of test product attachment
holder faces the hole of the face plate; a hollow spacer 1s
disposed between the hole of the test product and the hole of
the test product attachment holder, wherein the test product
1s attached to the test product attachment holder through the
face plate; and a flange 1s located 1n a hollow of the spacer,
having an H-shape in side view, wherein the flange has a first
end connected to an adapter flange fixed to the test product,
and a second end connected to a rotating shaft of the input
shaft dynamometer through the torque meter.

According to a further aspect of the present invention, the
transmission testing device further comprises a thermal
insulation wall 1n the hollow of the spacer, for preventing
conduction of cold atmosphere and hot atmosphere from the
environmental chamber to the torque meter.

According to another aspect of the present invention, the
transmission testing device further comprises: a constant
temperature chamber provided 1n the hollow of the spacer
between the thermal insulation wall and the torque meter;




US RE46,753 E

3

and a temperature sensor disposed in the constant tempera-
ture chamber; wherein temperature of the constant tempera-
ture chamber 1s controlled based on a sensing signal {rom the
temperature sensor.

According to a further aspect of the present invention, the
flange 1s provided with a thermal radiation flange at a shaft
thereot, for preventing conduction of cold atmosphere and
hot atmosphere from the environmental chamber to the
torque meter through the flange.

According to another aspect of the present invention, the
thermal 1nsulation wall 1s composed of separate parts; and
the hole of the test product attachment holder 1s covered by
an insulation plate after coupling between the test product
and the flange.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a configuration diagram of a transmission testing,
device according to an embodiment of the present invention.

FIG. 2 1s a partially enlarged diagram showing the
embodiment of the present invention.

FIG. 3 1s a partially enlarged diagram showing another
embodiment of the present invention.

FIG. 4 1s a partially enlarged diagram showing another
embodiment of the present invention.

FIG. 5 15 a sectional view taken along a line A-A 1n FIG.
4, showing the other embodiment of the present invention.

FIG. 6 1s a perspective diagram showing another embodi-
ment of the present invention.

FIG. 7 1s a partially enlarged diagram showing another
embodiment of the present invention.

FIG. 8 1s a sectional diagram taken along a line A-A in
FIG. 7, showing the other embodiment of the present
invention.

FIG. 9 15 a perspective diagram showing another embodi-
ment of the present mnvention.

FIG. 10 1s a configuration diagram of a conventional
transmission testing device.

BEST MODE(S) FOR CARRYING OUT THE
INVENTION

According to the present invention, 1n a testing device for
testing a test product at a temperature inside of an environ-
mental chamber, a hollow 1s defined between a face plate of
the environmental chamber and a test product attachment
holder to which the test product 1s attached. A flange 1s
located in the hollow, having an H-shape 1n side view. The
flange has a first end connected to an adapter flange fixed to
the test product, and a second end connected to a rotating,
shaft of an mput shait dynamometer through a torque meter.
As necessary, the hollow 1s provided therein with a thermal
insulation wall, or a thermal insulation wall and a constant
temperature chamber. The following describes the present
invention with reference to embodiments.

FIG. 1 1s a configuration diagram showing an embodi-
ment of the present invention, wherein components 1dentical
or corresponding to those i FIG. 10 are given the same
reference signs. Namely, 1n the present invention, an inter-
mediate shaft S1 and an intermediate shaft bearing SB1,
which are connected to a dynamometer Dyl, are removed.

FIG. 2 1s an enlarged diagram showing a place where the
dynamometer and the test product are connected. A test
product 10 includes a torque converter 11 and a transmission
12, and 1s covered by a cover 13 made of metal, and 1s
arranged 1n an environmental chamber 1. The test product 10
1s fixed to a face plate 4 through the cover 13. The face plate
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4 1s formed with an opening 4a. An adapter flange 2 and a
drive plate 3 which constitute an input shait to the torque
converter 11 are located close to the opening 4a.

A test product attachment holder 5 1s formed with an
opening Sa at a position facing the opeming 4a of the face
plate 4. Cold or hot atmosphere i1s exhausted from the
environmental chamber through the opening 5a to the out-
side of the device. A torque meter 7 includes a signal-
receiving part (hencetforth referred to as stator part) 7a at a
fixed portion, wherein the signal-receiving part 7a receives
a sensed torque signal. A spacer 6 has a hollow having a
larger diameter than the opening 4a of the face plate 4 and
a predetermined length, and 1s disposed between the face
plate 4 and the test product attachment holder 5. A flange 8
for adaption to the environmental chamber has an H-shape
in side view, and has a length substantially equal to the
length of the spacer 6, and has a first end fixed to the adapter
flange 2, and a second end fixed to a rotor part 7b of the
torque meter 7. The other end of the rotor part 7b 1s
connected to a rotating shatt of the imput shaft dynamometer
Dy1 through a coupling 9.

In the configuration described above, the inside of the
environmental chamber 1 1s set under a predetermined
environment, and the dynamometer 1s driven instead of an
engine, a torque 1s transmitted to the torque converter 11
through the coupling 9, the rotor part 7b of the torque meter,
the flange 8, the adapter flange 2, and the drive plate 3. A test
1s performed for evaluating the performance and endurance
of the torque converter under a specific condition. In this
configuration, the dynamometer and the torque converter are
connected to each other only by the flange 8 and the
coupling 9, with no intermediate shait as 1n the conventional
coniiguration.

According to this embodiment, an intermediate shaft S2
ol an output shait dynamometer Dy2 can be also shortened,
because the mtermediate shait for connection between the
test product 1n the environmental chamber 1 and the input
shaft dynamometer as 1n the conventional configuration 1s
removed. This allows to significantly reduce the size of the
entire testing device 1n the lateral axis direction and thereby
reduce the area where the testing device 1s set. Moreover, the
removal of the mtermediate shaft serves to prevent the
occurrence of a twisting of the connection shaft between the
test product and the dynamometer and thereby enhance the
rigidity, and heighten the resonance frequency and thereby
enhance the responsiveness. In order to perform a vibration
control of the input torque, 1t 1s necessary to enhance the
rigidity. The resonance frequency 1s conventionally about
200 Hz, but 1s raised by the present invention to about
290-320 Hz which was confirmed experimentally.

Incidentally, 1t 1s conceivable that the removal of the
conventional intermediate shaft causes the position of the
torque meter to become close to the environmental chamber,
and may cause the torque meter to be damaged thermally.
However, in this embodiment, the position of the torque
meter 7 1s between the flange 8 and the coupling 9 coupling
the input shait dynamometer, and 1s at the opening 5a of the
test product attachment holder 5 wherein the opening Sa 1s
located 1n a space in contact with air 1n an ordinary tem-
perature space. Accordingly, even without the intermediate
shaft, the temperature of the torque meter 7 1s relatively little
influenced by the temperature 1n the environmental chamber
1, and 1s suppressed from rising.

FIG. 3 1s a partial diagram showing a second embodiment,
which 1s different from the first embodiment in that a thermal
insulation wall 20 1s provided 1n the hollow of the spacer 6.
The environmental test 1s performed at a temperature range
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from —40° C. Accordingly, as indicated by an arrow in FIG.
2, especially during testing at low temperature or at high
temperature, cold or hot atmosphere in the environmental
chamber 1 may enter the hollow of the spacer 6 through the
metal cover 13, and thermal conduction through the torque
converter 11, the adapter flange 2, the flange 8, and the
torque meter 7 may occur such that high or low temperature
may cause a damage 1n the torque meter and an error in the
sensed torque value.

In the second embodiment shown 1n FIG. 3, the thermal
insulation wall 20 1s provided close to the connection point
between the face plate 4 and the spacer 6 for protecting the
torque meter 7 from cold or hot atmosphere. Accordingly, as
indicated by an arrow, cold or hot atmosphere entering the
hollow of the spacer 6 1s blocked by the thermal 1nsulation
wall 20 from flowing toward the torque meter 7, preventing
the occurrence of a damage 1n the torque meter and an error
in the sensing.

According to this embodiment, 1n addition to the eflects
described with respect to the first embodiment, 1t 1s further
possible to protect the torque meter and prevent the occur-
rence of an error in the sensing value due to temperature.
Thermal expansion of the flange 8, the coupling 9, and
others, 1s prevented, so that axis deviation of those compo-
nents at the coupling point 1s prevented and the occurrence
ol a vibration 1s suppressed.

FIG. 4 1s a partial diagram showing a third embodiment,
in which the flange 8 i1n the hollow of the spacer 6 1is
provided with a thermal radiation flange 8a, and a constant
temperature chamber 30 1s provided to surround the thermal
radiation flange 8a, so that heat transmitted through the
flange 8 1s radiated through an increased area of the thermal
radiation flange 8a, and 1s forced to dissipate by the constant
temperature chamber 30. The other configuration 1s the same
as 1n the second embodiment. It 1s possible to enhance the
heat dissipating effect as compared to the case of FIG. 3 only
with the thermal radiation flange 8a without the constant
temperature chamber 30.

The constant temperature chamber 30 1s configured to
surround the flange 8 and the thermal radiation flange 8a,
and 1s connected to an air duct 31, and 1s formed with an air
exhaust opening. A temperature sensor 32 and a heater 33
are provided at arbitrary positions 1n the constant tempera-
ture chamber 30, and the air duct 31 1s connected to a blower.
A temperature signal obtained by the temperature sensor 32
1s sent to an operation board not shown, and a control signal
1s outputted to the heater 33 and the blower.

In general, the torque meter 7 1s provided therein with a
temperature sensor, which is used to control the blower or an
air conditioner. In such a case, the temperature sensor may
be omitted, or the temperature sensor shown 1n FIG. 4 1s
used as a sensor for redundant protection.

In the present embodiment, when the test product 10 1s
tested at high temperature, hot atmosphere heated through
the cover 13 1s blocked by the thermal 1nsulation wall 20 as
indicated by an arrow i FIG. 4, and the heat transmitted
through the torque converter 11, the drive plate 3, the adapter
flange 2, and the flange 8 1s radiated by the thermal radiation
flange 8a, and 1s dissipated by suction of air 1n the constant
temperature chamber 30 to prevent thermal conduction to
the torque meter.

When the environmental test 1s performed at high tem-
perature, the blower 1s driven. The amount of heat exchange
at a heat dissipation area of each heat exchange area 1is
calculated beforehand, and the amount of suction of air 1s
controlled based on the temperature signal obtained by the
temperature sensor 32. This allows to control the tempera-
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ture of the constant temperature chamber 30 at an arbitrary
set temperature. When the environmental test 1s performed
at low temperature, the temperature of the constant tempera-
ture chamber 30 can be controlled to rise to an arbitrary set
temperature by controlling the heater 33 based on the
sensing signal obtained by the temperature sensor 32.

According to the present embodiment, 1t 1s possible to
control the temperature of the neighborhood of the torque
meter within a predetermined temperature range, so that
protection of the torque meter 1s further ensured and accu-
rate measurement of the torque can be achieved.

Assembling of the testing device configured as described
above 1s implemented by attaching the adapter flange 2 to
the test product 10, and fixing the flange 8 to the adapter
flange 2, and thereafter attaching the thermal insulation wall
20. At that time, 1t 1s necessary to study the attachment of the
thermal 1nsulation wall 20 that 1s set 1n the hollow of the
spacer for preventing thermal conduction of cold or hot
atmosphere to the torque meter 7. Moreover, it 1s desired to
simply attach the thermal msulation wall 20.

According to the present invention, since the flange 8 1s
used while the conventional intermediate shatft 1s removed,
flange portions are formed at ends of the shaft of the flange
8, and have larger diameters than the shait. In FIG. 4, the
thermal radiation flange 8a 1s further provided so that when
the thermal insulation wall 20 1s inserted from the torque
meter connection side, 1t 1s necessary to form the thermal
insulation wall 20 with a hole whose diameter 1s larger than
that of the flange portion and the thermal radiation flange 8a.
In such a case, cold or hot atmosphere flows toward the
torque meter 7 through the hole, reducing the effect of the
provision of the thermal 1nsulation wall 20.

FIG. 5 15 a configuration diagram for solving that prob-
lem, taken along a line A-A in FIG. 4. Specifically, the
thermal insulation wall 20 1s separated at the neighborhood
of the axis of the flange 8 into separate thermal insulation
walls 20a, 20b which are configured to laterally slide along
the wall surface of the spacer 6. In the embodiment shown
in FIG. 5, the constant temperature chamber 1s also com-
posed of separate parts as well as the thermal insulation wall
20, and the separate parts are made to laterally shide and
engage and sandwich the flange 8 and 1s coupled with each
other close to the axis of the flange 8.

According to the present embodiment, i1t 1s possible to
make the assembling easy, and allow the diameter of the
hole formed substantially at the central position of the
thermal insulation wall 20 (and the diameter of the hole
formed substantially at the central position of the constant
temperature chamber 30, 11 any) to be only slightly larger
than the diameter of the shaft of the rotating shait of the
flange 8, and suppress thermal conduction of cold or hot
atmosphere, and protect the torque meter, and prevent the
occurrence ol an error in the sensed temperature value, and
thereby perform accurate torque sensing.

FIG. 6 1s a partial diagram showing a fifth embodiment,
which 1s different from the first embodiment shown 1n FIG.
2 1n that the spacer 6 1s removed, and the test product 10 1s
attached to the test product attachment holder 5 through the
face plate 4. The test product attachment holder 5 1s formed
to have a box-shape, and has an opening 5b at the side
attached to the test product 10, and 1s opened at a side
opposite to the opening 5b. The length from the opened
place and the opening 5b 1s equal to about the length of the
spacer 6 shown in FIG. 2. The thermal mnsulation wall 20
made of an isulation material such as urethane 1s provided
at the inner wall of the test product attachment holder 5
closer to the opening 3b.
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In the fifth embodiment shown in FIG. 6, the thermal
insulation wall 20 1s provided close to the connection point
between the test product 10 and the test product attachment
holder § for protecting the torque meter 7 from cold or hot
atmosphere. Accordingly, as indicated by an arrow, cold or
hot atmosphere entering the hollow of the test product
attachment holder 5 1s blocked by the thermal insulation
wall 20 from flowing toward the torque meter 7, preventing,
the occurrence of a damage 1n the torque meter due to cold
or hot atmosphere from the environmental chamber 1. Even
when the torque meter 1s not damaged, it suppresses an error
in sensing of the torque meter due to a temperature driit.

According to this embodiment, 1n addition to the eflects
described with respect to the first embodiment, it 1s further
possible to protect the torque meter and prevent the occur-
rence of an error 1n the sensing value due to temperature.
Thermal expansion of the flange 8, the coupling 9, and
others, 1s prevented, so that axis deviation of those compo-
nents at the coupling point 1s prevented and the occurrence
ol a vibration 1s suppressed.

FI1G. 7 1s a partial diagram showing a sixth embodiment,
in which the flange 8 1s arranged in the hollow of the test
product attachment holder 5 and 1s formed with the thermal
radiation flange 8a. One end of the air duct 31 1s directed to
the thermal radiation flange 8a, and the other end of the air
duct 31 1s connected to an air conditioner not shown. Cold
or hot air 1s blown from the air conditioner, depending on the
temperature 1n the environmental chamber. Accordingly, the
inside of the box-shaped test product attachment holder 5 1s
formed with the constant temperature chamber section 30,
and the constant temperature chamber section 30 promotes
dissipation of the heat transmitted through the flange 8 and
the thermal radiation flange 8a.

In the constant temperature chamber section 30, an air
exhaust path 1s formed at a position between the thermal
insulation wall 20 and the fixed side including the signal-
receiving part 7a of the torque meter. However, the constant
temperature chamber section 30 may be configured to sur-
round the flange 8 and the thermal radiation flange 8a and
connected to the air duct 31, and part of the constant
temperature chamber section 30 may be formed with an air
exhaust outlet. The other configuration 1s the same as in the
fifth embodiment shown 1n FIG. 6. Although the constant
temperature chamber section 30 1s formed i FIG. 7, the
constant temperature chamber section 30 may be omitted.
The provision of the thermal radiation flange 8a solely
serves to enhance the heat dissipating eflect.

Air 1s blown to the constant temperature chamber section
30 through the air duct 31. The temperature sensor 32 1is
provided at an arbitrary position in the constant temperature
chamber 30. A temperature signal obtained by the tempera-
ture sensor 32 1s sent to an operation board not shown, and
1s used to output a control signal to the air conditioner.

In the present embodiment, when the test product 10 1s
tested at high temperature, hot atmosphere heated through
the cover 13 1s blocked by the thermal 1nsulation wall 20 as
indicated by an arrow i FIG. 4, and the heat transmitted
through the torque converter 11, the drive plate 3, the adapter
flange 2, and the flange 8 1s radiated by the thermal radiation
flange 8a, and 1s dissipated by suction of air 1n the constant
temperature chamber 30 to prevent thermal conduction to
the torque meter 7.

According to the present embodiment, 1t 1s possible to
control the temperature of the neighborhood of the torque
meter within a predetermined temperature range, so that
protection of the torque meter 1s further ensured and accu-
rate measurement of the torque can be achieved.
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Assembling of the testing device configured as described
above 1s implemented by attaching the adapter flange 2 to
the test product 10, and fixing to the adapter flange 2 the
flange 8 having the H-shape in side view, and thereafter
attaching the thermal insulation wall 20. At that time, it 1s
necessary to study the attachment of the thermal nsulation
wall 20 that 1s set in the hollow of the test product attach-
ment holder 5 for preventing thermal conduction of cold or
hot atmosphere to the torque meter 7. Moreover, 1t 1s desired
to simply attach the thermal insulation wall 20.

According to the present invention, since the flange 8 1s
used while the conventional intermediate shaft 1s removed,
flange portions are formed at ends of the shaft of the flange
8, and have larger diameters than the shaift. In FIG. 7, the
thermal radiation tflange 8a 1s further provided so that when
the thermal insulation wall 20 1s inserted from the torque
meter connection side, 1t 15 necessary to form the thermal
insulation wall 20 with a hole whose diameter 1s larger than
that of the flange portion and the thermal radiation flange 8a.
In such a case, cold or hot atmosphere flows toward the
torque meter 7 through the hole, reducing the effect of the
provision of the thermal 1nsulation wall 20.

FIG. 8 1s a view taken along a line A-A 1n FIG. 7, showing
that assembling of the testing device shown 1 FIG. 7 1s
simplified. Specifically, the thermal isulation wall 20 1s
separated at the neighborhood of the axis of the flange 8 1nto
separate thermal insulation walls 20a, 20b which are con-
figured to laterally slide along the wall surface of the spacer
6. In the embodiment shown 1n FIG. 8, the constant tem-
perature chamber 1s also composed of separate parts as well
as the thermal 1nsulation wall 20, and the separate parts are
made to laterally slide and engage and sandwich the flange
8 and 1s coupled with each other close to the axis of the
flange 8.

According to the present embodiment, 1t 1s possible to
make the assembling easy, and allow the diameter of the
hole formed substantially at the central position of the
thermal insulation wall 20 (and the diameter of the hole
formed substantially at the central position of the constant
temperature chamber 30, if any) to be only slightly larger
than the diameter of the shaft of the rotating shaft of the
flange 8, and suppress thermal conduction of cold or hot
atmosphere, and protect the torque meter, and prevent the
occurrence of an error in the sensed temperature value, and
thereby perform accurate torque sensing.

FIG. 9 shows an embodiment in which the thermal
insulation wall 20 1s composed of three separate parts, and
the test product attachment holder 1s formed to have a
box-shape, and the flange 8 having an H-shape 1s disposed
in the box-shaped hollow of the test product attachment
holder. In FIG. 9, (a) 1s a perspective view showing a
component configuration, (b) 1s a perspective view showing
a condition 1 which components are attached, as viewed
from the test product attachment side, and (c) 1s a component
assembled condition diagram of the test product attachment
holder as viewed from the side of the dynamometer Dy1.

In FIG. 9, a test product attachment holder 50 has a
box-shape, and has a hollow having a width W. The width
W of the hollow 1s about twice the length of the spacer 6
shown 1n FIG. 2. When a front face side 1s assumed as the
side where the test product 10 1s attached to the test product
attachment holder 50, a front face plate 51 1s formed with a
cutout 51a (opening 5a 1n FIG. 2) extending laterally. The
test product 10 1s fixed to a part of the front face plate 51
through the face plate 4. The thermal 1nsulation wall 20 1s
separated into three parts 20a, 20b, 20c. The thermal insu-
lation wall 20a covers the cutout 51a which 1s not covered
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by the face plate 4, and thereby blocks cold or hot atmo-
sphere, and for example, 1s configured to slide along the
cutout 51a in the lateral direction.

The rear side of the test product attachment holder 50 1s
opened, where the torque meter 7 1s set along the horizontal
axis of the flange 8. The side face of the test product
attachment holder 50 i1s formed with an opening to which a
connection box 31c of the air duct 31 1s attached. The air
duct 31 includes a hose 31a connected to an air blowing
device and a hose 31b connected to a hot wind generating
device, and provides a wind through the connection box 31c¢
into the box shape of the test product attachment holder 50
serving as a constant temperature chamber. A windshield
plate 52 blocks cold or hot atmosphere from the environ-
mental chamber, and a windshield plate 53 1s provided for
the torque meter.

In the present embodiment, assembling 1s performed as
follows. The torque meter 7 and the windshield plate 52 are
attached to the test product attachment holder 50 before-
hand. Under this condition, as shown in FIG. 9 (a), the flange
8 1s located 1n the box shape and one end of the flange 8 1s
connected to the rotor part of the torque meter 7, under a
condition where the thermal insulation wall 20a 1s detached.
Next, the face plate 4 to which the separate thermal 1nsula-
tion wall 20b 1s fixed 1s attached to the front face plate 31,
and then the flange 8 and the adapter flange 2 and the test
product 10 are coupled together, and the other separate
thermal 1insulation wall 20c 1s attached to the front face plate
51. Thereafter, the cutout 51a i1s covered by the thermal
insulation wall 20a, and the connection box 31c of the air
duct 1s attached, leading to the condition of FIG. 9 (b) (in
which the test product 10 1s detached).

According to the present embodiment, 1t 1s possible to
make the assembling easy, and suppress thermal conduction
of cold or hot atmosphere, and protect the torque meter, and
prevent the occurrence of an error 1n the sensed temperature
value, and thereby perform accurate torque sensing.

As described above, according to the present invention,
the removal of the conventional intermediate shaft serves to
reduce the setting area, and prevent a twisting of the
connection shaft between the test product and the dynamom-
cter, and enhance the rigidity, and enhance the responsive-
ness. The provision of the thermal insulation wall or the
thermal 1nsulation wall and the constant temperature cham-
ber section 1n the hollow of the spacer, serves to protect the
torque meter, and suppress the temperature error and thereby
achieve accurate torque sensing, during environmental test-
ng.

The 1nvention claimed 1s:

1. A transmission testing device for testing a test product
at a temperature inside of an environmental chamber,
wherein the test product is set in the environmental chamber
and connected to an iput shaft dynamometer through a
torque meter arranged out of the environmental chamber,
wherein:

the test product 1s arranged to face a hole formed 1n a face

plate, and 1s fixed to the face plate, and 1s attached to
a test product attachment holder through the face plate,
wherein the test product attachment holder 1s disposed
outside of the environmental chamber;

the test product attachment holder includes an opened side

surface, and a second side surface opposite to the
opened side surface, wherein the second side surface 1s
formed with a hole [having], such that the test product
attachment holder is formed to have a box-shape;
attachment of the test product to the test product attach-
ment holder 1s implemented by fixing the face plate
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under a condition where the hole of the face plate and
the hole of the test product attachment holder face each
other, and arranging a flange 1n a hollow formed in the
test product attachment holder for connection between
the test product and the mput shaft dynamometer, and
connecting a first end of the flange to an adapter flange
of the test product, and connecting a second end of the
flange to a rotating shaft of the input shait dynamom-
cter through the torque meter; and

a thermal isulation wall 1s provided at a test-product-
fixing-side 1mner wall of the test product attachment
holder, for suppressing thermal conduction from the
environmental chamber.

2. The transmission testing device as claimed 1n claim 1,
wherein the flange 1s provided with a thermal radiation
flange at a shaft thereof, for preventing conduction of cold
atmosphere and hot atmosphere from the environmental
chamber to the torque meter through the flange.

3. The transmission testing device as claimed 1n claim 1,
wherein:

the thermal insulation wall 1s composed of separate parts;
and

the hole of the test product attachment holder 1s covered
by an insulation plate aiter coupling between the test
product and the flange.

4. The transmission testing device as claimed 1n claim 1,
wherein the hollow of the test product attachment holder 1s
connected to an air duct such that air 1s sent 1nto the hollow
through the air duct.

5. A transmission testing device for testing a test product
at a temperature inside of an environmental chamber,
wherein the test product is set in the environmental chamber
and connected to an mput shaft dynamometer through a
torque meter arranged out of the environmental chamber,
wherein:

the test product 1s arranged to face a hole formed 1n a face
plate, and 1s fixed to the face plate;

a test product attachment holder 1s disposed outside of the
environmental chamber, and 1s formed with a hole 1n a
position facing a position of the test product, wherein
the hole of test product attachment holder faces the hole
of the face plate;

a hollow spacer is disposed between the hole of the [test
product] face plate and the hole of the test product
attachment holder, wherein the test product 1s attached
to the test product attachment holder through the face
plate; and

a tlange 1s located in a hollow of the spacer, having an
H-shape 1n side view, wherein the flange has a first end
connected to an adapter flange fixed to the test product,
and a second end connected to a rotating shaft of the
input shaft dynamometer through the torque meter.

6. The transmission testing device as claimed 1n claim 3,
further comprising a thermal 1nsulation wall 1n the hollow of
the spacer, for preventing conduction of cold atmosphere
and hot atmosphere from the environmental chamber to the
torque meter.

7. The transmission testing device as claimed 1n claim 5,
further comprising;:

a constant temperature chamber provided 1n the hollow of
the spacer between the thermal insulation wall and the
torque meter; and

a temperature sensor disposed 1n the constant temperature
chamber:

wherein temperature of the constant temperature chamber
1s controlled based on a sensing signal from the tem-
perature sensor.
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8. The transmission testing device as claimed 1n claim 5,
wherein the flange i1s provided with a thermal radiation
flange at a shatt thereot, for preventing conduction of cold
atmosphere and hot atmosphere from the environmental
chamber to the torque meter through the flange. 5

9. The transmission testing device as claimed 1n claim 6,
wherein:

the thermal 1nsulation wall 1s composed of separate parts;
and

the hole of the test product attachment holder 1s covered 10
by an insulation plate aiter coupling between the test
product and the flange.

10. The transmission testing device as claimed 1n claim 2,
wherein the hollow of the test product attachment holder 1s
connected to an air duct such that air 1s sent into the hollow 15
through the air duct.

11. The transmission testing device as claimed 1n claim 6,
turther comprising;:

a constant temperature chamber provided in the hollow of
the spacer between the thermal insulation wall and the 20
torque meter; and

a temperature sensor disposed in the constant temperature
chamber:

wherein temperature of the constant temperature chamber
1s controlled based on a sensing signal from the tem- 25
perature sensor.

12. The transmission testing device as claimed 1n claim 6,
wherein the flange i1s provided with a thermal radiation
flange at a shaft thereof, for preventing conduction of cold
atmosphere and hot atmosphere from the environmental 30
chamber to the torque meter through the flange.
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