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(54) BEARING PERFORMANCE AUTOMATIC CALCULATION SERVICE DEVICE

(57) A bearing performance automatic calculation
service device is provided which allows a user to receive
an automatic calculation service at any time in any loca-
tion, which easily ensures reliability in terms of leakage
of transmitted/received data, and which is easily used in
terms of an input operation. An e-mail address is as-
signed, which is used only for receiving a request for an
automatic calculation service. It is determined whether
authentication information and a description content of a
file 5 attached to an e-mail 4 satisfy a condition. Evalu-
ation of performance of a bearing with respect to a de-
termined evaluation item by means of a calculation for-
mula on the basis of the file is performed. A result of the
evaluation to the file 5 is added to create a sending file.
The sending file 5 is attached and sent back by the e-mail
sending module 17.
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Description

CROSS REFERENCE TO THE RELATED APPLICA-
TION

[0001] This application is based on and claims Con-
vention priority to Japanese patent application No.
2013-102968, filed May 15, 2013, the entire disclosure
of which is herein incorporated by reference as a part of
this application.

BACKGROUND OF THE INVENTION

(Field of the Invention)

[0002] The present invention relates to a bearing per-
formance automatic calculation service device which: au-
tomatically evaluates performance of a bearing with re-
spect to a determined evaluation item in the case where
the bearing is used in a machine tool, an industrial ma-
chine, or the like; and provides notification of a result of
the evaluation as a material or the like in order for a cus-
tomer or the like in a remote location to select a bearing.

(Description of Related Art)

[0003] In the case of selecting a bearing product to be
used in bearing-using equipment such as a machine tool
or an industrial machine, it is necessary to know bearing
performance regarding what state the bearing enters
when the bearing is used in the bearing-using equipment
under an actual operating condition or the like. If a cus-
tomer can get to know such bearing performance through
technical computing in an own personal computer or an
automatic calculation service at any time, the customer
can quickly know the bearing performance without ob-
taining the bearing performance from a sales person or
the like, and thus it is easy for the customer to select a
bearing suited for a purpose from among many types of
bearings. Particularly, in the case of an overseas cus-
tomer, due to a time difference, it is preferable to be able
to use an automatic calculation service without a human
intervention.
[0004] Hitherto, a download service of a bearing tech-
nical computing program is open on the Web.
[0005] In addition, an automatic calculation service de-
vice without a human intervention has been proposed
which offers an automatic calculation service when, after
logging in to a site for automatic calculation on the Web,
main shaft information (a shaft structure, a bearing ar-
rangement, a lubrication condition, an operating condi-
tion, and the like), a bearing model number, and the like
are inputted and an execution command is made through
an input window. The automatic calculation service de-
vice reads input data, performs calculation, automatically
creates an output screen, and displays a calculation re-
sult in a window.

[Related Document]

[Patent Document]

[0006] [Patent Document 1] JP Laid-open Patent Pub-
lication No. 2002-157299

SUMMARY OF THE INVENTION

[0007] After the bearing technical computing program
is downloaded, calculation can be performed at any time.
However, due to the computational power of a computer
of a user, there is a limit for accurately knowing bearing
performance.
[0008] An object of the present invention is to provide
a bearing performance automatic calculation service de-
vice which allows a user to receive an automatic calcu-
lation service in an information processing terminal such
as an own personal computer at any time in any location,
which easily ensures reliability in terms of leakage of
transmitted/received data, and which is easily used in
terms of an input operation.
[0009] Hereinafter, in order to facilitate understanding
of the present invention, the present invention will be de-
scribed with reference to the reference numerals in em-
bodiments.
[0010] Any combination of at least two constructions,
disclosed in the appended claims and/or the specification
and/or the accompanying drawings should be construed
as included within the scope of the present invention. In
particular, any combination of two or more of the append-
ed claims should be equally construed as included within
the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In any event, the present invention will become
more clearly understood from the following description
of preferred embodiments thereof, when taken in con-
junction with the accompanying drawings. However, the
embodiments and the drawings are given only for the
purpose of illustration and explanation, and are not to be
taken as limiting the scope of the present invention in
any way whatsoever, which scope is to be determined
by the appended claims. In the accompanying drawings,
like reference numerals are used to denote like parts
throughout the several views, and:

Fig. 1 is a diagram illustrating a relationship between
user terminals and a bearing performance automatic
calculation service device according to an embodi-
ment of the present invention;
Fig. 2 is a block diagram showing schematic config-
urations of the automatic calculation service device
and the user terminal;
Fig. 3 is an image view of an input format supported
by the automatic calculation service device;
Fig. 4 is an image view of an example of output by
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the automatic calculation service device; and
Fig. 5 is a diagram illustrating an example of bearing
arrangements incorporated into the input formats.

DESCRIPTION OF EMBODIMENTS

[0012] An embodiment of the present invention will be
described with reference to the drawings. As shown in
Fig. 1, a bearing performance automatic calculation serv-
ice device 1 includes a digital circuit (not shown) such as
a processor configured to perform various calculations,
control, and the like. The device 1 performs a service of,
with the processor, obtaining information from an attach-
ment file 5 attached to an e-mail 4 sent from each of a
plurality of user terminals 2 via a telecommunication net-
work 3, performing evaluation of performance of bear-
ings, adding evaluation results in the attachment file 5 or
creating another attachment file containing the evalua-
tion results, and sending back the file as a sending file
5B described later. A plurality of the processors may be
provided, and, for example, the processor may be pro-
vided for each functional section. The telecommunication
network 3 is a wide-range computer communication net-
work using a telephone network or the like, such as the
Internet. Each user terminal 2 may be any apparatus as
long as it is an information processing apparatus capable
of sending and receiving e-mails, such as a personal
computer, a tablet portable information processing ter-
minal, or a multifunctional mobile phone called a smart-
phone. The bearing performance automatic calculation
service device 1 includes: a computer which includes the
processor, a storage element, and the like; a program
which is executed or used by the computer; and software
such as data. The computer of the automatic calculation
service device 1 may be a personal computer or a gen-
eral-purpose one capable of performing high-speed
arithmetic processing, or may be one including a plurality
of computers connected to each other so as to be able
to communicate with each other.
[0013] Fig. 2 shows schematic configurations. Each
user terminal 2 includes a functional module including a
format storage 6, an information input module 7, and an
e-mail sending/receiving module 8. The format storage
6 stores an input format 9 for the attachment file 5. In the
attachment file 5 data required for receiving an automatic
calculation service is listed. In this embodiment, the at-
tachment file 5 includes a tabular file to be supported by
spreadsheet software, for example, a file of Excel (reg-
istered trademark) of Microsoft Corporation, and has an
information entry column 10 and authentication informa-
tion 11. In the information entry column 10, characters
or input values or the like of predetermined items regard-
ing a bearing are listed, and a diagram showing a bearing
arrangement form is presented as described later with
reference to Fig. 3.
[0014] The input format 9 which can be supported by
the automatic calculation service device 1, there are a
plurality of types which are associated with respective

bearing arrangement forms. The format storage 6 may
have all the types of input formats 9 stored therein, or
may have only one type thereof stored therein. The au-
thentication information 11 is composed of, for example,
a code of predetermined alphanumeric characters, and
is presented in the input format 9 such that the authen-
tication information 11 is not displayed when the attach-
ment file 5 is displayed in a normal display mode. The
input format 9 is provided to the user terminal 2 via a
portable storage medium from a company or the like hav-
ing the automatic calculation service device 1, or through
downloading from a Web page.
[0015] The information input module 7 performs a proc-
ess and assistance of inputting information to the attach-
ment file 5 in accordance with the input format 9. The
information input module 7 may cause the input format
9 to be displayed on an image display of the user terminal
2, such as a liquid crystal device, to cause characters or
the like to be inputted to an entry column with a keyboard
or the like, or may cause a plurality of items to be dis-
played on the image display to cause an operator to make
a selection with a pointing device such as a mouse, a
touch panel, or the like. In addition to the above, the in-
formation input module 7 may cause the operator to se-
lect the input format 9 from among a plurality of types in
accordance with input or the like of the operator.
[0016] The e-mail sending/receiving module 8 sends
and receives the e-mails 4 via the telecommunication
network 3, and has a function to attach the attachment
file 5. Specifically, sending/receiving of the e-mails 4 is
performed between each user terminal 2 and an e-mail
server 12 that can be used by the user terminal 2, and
between the automatic calculation service device 1 and
an e-mail server 12 that can be used by the automatic
calculation service device 1. In addition, sending/receiv-
ing of the e-mails 4 via the telecommunication network
3 is performed between these e-mail servers 12.
[0017] The bearing performance automatic calculation
service device 1 includes, as the above-described func-
tional modules, an e-mail receiving module 13, an input
item determination module 14, a performance evaluation
module 15, a sending file creation module 16, and an e-
mail sending module 17, and these modules are con-
nected in this order. An e-mail address is assigned to the
e-mail receiving module 13. The e-mail address is used
only for receiving a request for an automatic calculation
service. The e-mail receiving modules receives the e-
mail 4 through the e-mail address. The e-mail receiving
module 13 has a sorting function to pass the attachment
file 5 to the input item determination module 14 only when
the domain of the e-mail address of the sender of the e-
mail 4 is included in registered domains. The e-mail re-
ceiving module 13 may pass the e-mail 4 to the input item
determination module 14, or may pass only the attach-
ment file 5 to the input item determination module 14.
The sender e-mail address of the e-mail 4 is presented
in the form of "(user name)@(domain)". The e-mail re-
ceiving module 13 registers the "(domain)" portion in reg-
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istration storage (not shown) beforehand, and differenti-
ates the e-mail 4 having one of the registered domains
as an authenticated e-mail 4 for receiving an automatic
calculation service, from other e-mails. The e-mail re-
ceiving module 13 may be configured to receive only the
e-mail 4 having one of the registered domains.
[0018] The input item determination module 14 deter-
mines whether the file 5 attached to the e-mail 4 received
by the e-mail receiving module 13 satisfies a condition
that: the file 5 has the authentication information 11 in-
dicating that the file 5 is entitled to an automatic calcula-
tion service; and information of a predetermined item re-
garding a bearing on which automatic calculation is per-
formed exists in the predetermined input format 9. If the
input item is inappropriate or the input item does not in-
clude all necessary items, the input item determination
module 14 causes the e-mail sending module 17 to send
the e-mail 4 with an error message back to the sender.
The input item determination module 14 is configured to
support the plurality of types of input formats 9 which are
associated with respective bearing arrangement forms
as described above, and also identifies the type of the
input format 9 on the basis of appropriate information
constituting the input format 9.
[0019] The performance evaluation module 15 is con-
figured to read the information of the predetermined item
regarding the bearing from the attachment file 5 which
has been determined as satisfying the condition by the
input item determination module 14, and to perform eval-
uation of performance of the bearing with respect to a
determined evaluation item by means of a determined
calculation formula. For example, the performance eval-
uation module 15 performs the evaluation by means of
a calculation formula associated with each of the input
formats 9. The performance evaluation module 15 in-
cludes information of a bearing life as an evaluation item
to be calculated.
[0020] The sending file creation module 16 is config-
ured to create a sending file 5B in a manner in which a
result of the evaluation by the performance evaluation
module 15 is added to the received file 5, or the result is
listed in another file different from the received file 5.
[0021] The e-mail sending module 17 is configured to
attach the sending file 5B created by the sending file cre-
ation module 16, to an e-mail 4 to be sent to the e-mail
address of the sender of the received e-mail 4 or a des-
tination e-mail address designated by the e-mail 4.
[0022] Fig. 3 is an image view of an example of the
input format 9. The input format 9 is used practically as
a format including more items than those in Fig. 3, but,
for easy understanding, Fig. 3 shows only representative
items.
[0023] In Fig. 3 the input format 9 can be linked to a
tabular file supported by the spreadsheet software as
described above, words "bearing model number", "bear-
ing layout", "spacer information", "operating condition",
"load condition", and "temperature condition" are pre-
sented as words indicating input items, and input boxes

21 in which input values are to be inputted are shown so
as to be aligned with the portions where the respective
words are presented. In addition, the input format 9 cor-
responds to a predetermined arrangement form of a
bearing which supports a main shaft of a machine tool,
and the arrangement form is displayed together with the
main shaft in the diagram. That is, the bearing includes
a single or plurality of bearings which support the main
shaft of the machine tool. In the diagram showing the
arrangement form, characters A to F are displayed, and
in the respective input boxes 21, the characters A to F
are presented in order to make it easy to recognize which
portion in the arrangement form a value corresponds to.
In each input box 21, information such as a corresponding
value or a model number is inputted. Information for iden-
tifying the bearing in the arrangement form is also input-
ted, so that the attachment file 5 is created.
[0024] Fig. 4 shows an example of an output format 22
in a simplified manner. In the output format 22, a cell for
the title of each evaluation item and an output value as-
sociated with the evaluation item, which has been calcu-
lated by the performance evaluation module 15 (Fig. 2),
are presented so as to be aligned with each other. Output
items (the evaluation items to be calculated by the per-
formance evaluation module 15 (Fig. 2)) include a bear-
ing characteristic value, main shaft rigidity, the life of the
bearing, and the like.
[0025] The sending file 5B in which the output values
are listed in the output format 22 is created so that the
output values are listed as an additional portion of a table
of the attachment file 5 or as another table.
[0026] Fig. 5 shows an example of a main shaft layout
group, that is, bearing arrangement forms, which are sup-
ported by the automatic calculation service device 1.
Characters "1" to "4" in Fig. 5 are identification characters
showing the types of the arrangement forms. Each bear-
ing arrangement form is displayed by a combination of
illustrations showing the types of bearings.
[0027] According to the above-described configura-
tion, since technical information is transmitted and re-
ceived with the attachment file 5 of the e-mail 4, a user
can use a bearing performance automatic calculation
service by using an own information processing terminal
at any time in any location, similarly to the case where
input is performed on an input screen of a Web site. In
addition, it is easy to ensure security against information
leakage, as compared to the case where technical infor-
mation which is inputted on an input screen of a Web site
or the like is transmitted and received. Moreover, since
the attachment file 5 can be created at any time prior to
sending of the e-mail 4, can be confirmed, and also can
be copied, it is easy to use the attachment file 5 in terms
of operability and confirmability of input. Although de-
pending on the attachment file 5, since the input format
9 is determined beforehand, necessary matters can be
automatically and correctly read by the performance
evaluation module 15 which performs calculation for per-
formance evaluation.
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[0028] Since the attachment file 5 has the authentica-
tion information 11, the attachment file 9 can be limited
to one having a right of usage, so that it is possible to
avoid an excessive load on the performance evaluation
module 15 which performs advanced technical comput-
ing.
[0029] The input item determination module 14 sup-
ports the plurality of types of input formats 9 which are
associated with respective bearing arrangement forms,
and the performance evaluation module 15 performs the
evaluation by means of the calculation formula associat-
ed with each of the input formats 9. Thus, the following
advantages are obtained. Specifically, if a bearing ar-
rangement form is different, conditions of a load applied
to each bearing and the like are different, and a calcula-
tion method is also different. Thus, it is necessary to iden-
tify an arrangement form of bearings on which calculation
is performed. However, if information for distinguishing
the bearing arrangement form is presented in the attach-
ment file 5 and then information of each bearing is de-
tailed, the contents of the file would be complicated. On
the other hand, since the input formats 9 are associated
with respective arrangement forms, the attachment file
5 is simple and easily understood for arrangement form.
[0030] Since the attachment file 5 is a tabular file which
is supported by the spreadsheet software, even if the
number of the predetermined items showing information
regarding a bearing is large, adding or modifying and
reading of the attachment file 5 as well as displaying are
performed orderly. In addition, since the diagram show-
ing the bearing arrangement form is included, a selection
of a wrong arrangement form is unlikely to occur, and it
is easy to identify a bearing in the arrangement.
[0031] Particularly, in the case of a plurality of bearings
which support the main shaft of the machine tool, types
of arrangement forms are limited in number. On the other
hand, a large number of bearings constitute the arrange-
ments, and also a load to be applied to a bearing and a
bearing type are different depending on a position in the
arrangement. Thus, it is convenient to use the tabular file
including a diagram showing a bearing arrangement
form.
[0032] The items of the information regarding the bear-
ing in the input format 9 include items of a bearing model
number, a bearing layout, and an operating condition,
and the evaluation items include information of a bearing
life. By using the information of the model number, the
layout, and the operating condition, calculation for eval-
uating performance of the bearing can be appropriately
performed. In addition, since the evaluation items include
the information of the bearing life, the user can know
minimum information required for selecting a bearing
product.
[0033] The e-mail receiving module 13 causes the in-
put item determination module 14 to process the attach-
ment file 5 only when the domain of the e-mail address
of the sender of the e-mail 4 has one of the registered
domains. Thus, the following advantages are obtained.

Specifically, the input item determination module 14 per-
forms authentication of the attachment file 5 on the basis
of the authentication information 11, but before this, the
e-mail receiving module 13 determines whether the e-
mail 4 is received from a person who has a proper right
to use the service, and accepts only the e-mail 4 indicat-
ing a proper right, whereby the input item determination
module 14 is prevented from performing wasteful
processing. The domain is information collectively indi-
cating a limited range of users, and is a portion of an e-
mail address. Thus, by using the domain, the determina-
tion as to whether the e-mail 4 is an e-mail indicating a
proper right to use the service can be easily and appro-
priately performed.
[0034] In the above-described embodiment, the auto-
matic calculation service device 1 has been described
as being configured with: the computer including the
processor and the like; the program; and the software.
However, some or all of the functional portions included
in the automatic calculation service device 1 may be con-
figured with hardware which does not perform software
processing, but includes, for example, a gate element
and the like, and realizes respective functions thereof.
As an example, the digital circuit may not be configured
with a processor which performs software processing,
and may be configured with hardware which includes,
for example, a gate array and the like and realizes re-
spective functions thereof.
[0035] Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings
which are used only for the purpose of illustration, those
skilled in the art will readily conceive numerous changes
and modifications within the framework of obviousness
upon the reading of the specification herein presented of
the present invention. Accordingly, such changes and
modifications are, unless they depart from the scope of
the present invention as delivered from the claims an-
nexed hereto, to be construed as included therein.

[Reference Numerals]

[0036]

1 ···· automatic calculation service device
2 ···· user terminal
3 ···· telecommunication network
4 ···· e-mail
5, 5B ···· file
6 ···· format storage
7 ···· information input module
8 ···· e-mail sending/receiving module
9 ···· input format
10 ···· information entry column
11 ···· authentication information
13 ···· e-mail receiving module
14 ···· input item determination module
15 ···· performance evaluation module
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16 ···· sending file creation module
17 ···· e-mail sending module
22 ···· output format

Claims

1. A bearing performance automatic calculation service
device comprising:

an e-mail receiving module configured to re-
ceive an e-mail via a telecommunication net-
work, an e-mail address being assigned to the
e-mail receiving module, the e-mail address be-
ing used only for receiving a request for an au-
tomatic calculation service;
an input item determination module configured
to, by a digital circuit, determine whether a file
attached to the e-mail received by the e-mail re-
ceiving module satisfies a condition that: the file
has authentication information indicating that
the file is entitled to the automatic calculation
service; and information of a predetermined item
regarding a bearing on which automatic calcu-
lation is performed exists in the file in a prede-
termined input format;
a performance evaluation module configured to,
by a digital circuit, read the information of the
predetermined item regarding the bearing from
the file determined as satisfying the condition by
the input item determination module and per-
form evaluation of performance of the bearing
with respect to an evaluation item by means of
a determined calculation formula;
a sending file creation module configured to cre-
ate a sending file, by a digital circuit, in a manner
in which a result of the evaluation by the per-
formance evaluation module is added to the file
or the result is listed in another file different from
the file; and
an e-mail sending module configured to attach
the created sending file to an e-mail and send
the e-mail via the telecommunication network to
an e-mail address of a sender of the e-mail or a
destination e-mail address designated by the e-
mail.

2. The bearing performance automatic calculation
service device as claimed in claim 1, wherein the
input item determination module supports a plurality
of types of input formats which are associated with
respective bearing arrangement forms, and the per-
formance evaluation module performs the evalua-
tion by means of a calculation formula associated
with each of the input formats.

3. The bearing performance automatic calculation
service device as claimed in claim 2, wherein the

attached file is a tabular file supported by spread-
sheet software, and includes a diagram showing a
bearing arrangement form.

4. The bearing performance automatic calculation
service device as claimed in claim 3, wherein the
bearing includes a plurality of bearings which support
a main shaft of a machine tool.

5. The bearing performance automatic calculation
service device as claimed in any one of claims 1 to
4, wherein the item for the information regarding the
bearing in the input format includes items of a model
number of the bearing, a bearing layout, and an op-
erating condition, and the evaluation item includes
information of a bearing life.

6. The bearing performance automatic calculation
service device as claimed in any one of claims 1 to
5, wherein the e-mail receiving module causes the
input item determination module to perform the de-
termination as to the attached file only when a do-
main of the e-mail address of the sender of the e-
mail sent to the e-mail receiving module is included
in a registered domain.
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